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CTIZEN BANDER tor A7/ 2ZH(7

ADD TO WHAT YOU HAVE OR BUILD ONE
ALL YOUR OWN WITH THESE

5

SUB-ASSEMBLIES!

G Cabinet (all metal) includes hardware,
switches, speakers, panel, case, etc. Com-

plete instructions. Shipping weight 10 g,
Ibs. $2€.00.
|
I
l B IF Unit {printed circuit pre-
wired) consists of mixer and tun-
| able local oscillator feeding 262
A RF Converter (printed cir- KC IF stage. Includes noise-limiter
cuit prewired), two-tubes, crys- | and squelch circuits. Designed to
tal controlled. Use with IF work with units A and C. Makes
unit B. Shipping weight 2 lbs, l dual conversion receiver. Shipping
$14.00. I welghf 2 Ibs. $16.00.
I

D Transmitter
Unit (prewired
A and tuned}
L1" Oscillator and
"E’J:ﬁl"' amplifier. Crystal

controlled, Requires
Unit C for modulation,
Shipping weight 2 lbs.
Complete with crystal and
; tube certified .005% tolerance.
14.50.

SEE YOUR DEALER* OR

ORDER DIRECT . ..

*Prices slightly higher
Terms F.O.B. Oklahoma City. Other shipments C.O.D.
On C.O.D. orders of $25.00 or more, Y3 down pay-,
ment with order is required.

18 N. LEE

i

|

l

|

] C Avudio Unit (printed circuit

u prewired), speech amplifier for
crystal or carbon microphone,

” first audio for receiver and
power amplifier/modulator

l stage. Designed to follow unit
B. Includes output transformer

| but not speaker. Shipping

| weight 2 Ibs. $13.50.

I

|

@;;;

E Power Supply 115 VAC ({not pre-
wired). All parts necessary to con-
struct power supply to operate Units

A, B, C and D. Shipping weight 10

Ibs. $12.00,
F Power Supply 3-way 6 VDC, 12
VDC or 115 VAC (not prewired).

Shipping weight 10 Ibs. $20.00.

INTERNATIONAL CRYSTAL MFG. CO., INC

o OKLAHOMA CiTY, OKLA.
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Audiotape “speaks for itself” in a spectacular recording
—available in a money-saving offer you can’t afford to miss/
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DETAILS OF THE PROGRAM
The stirring “Blood and Thunder

Classies”

Tschaikowski. .

Sibel

program includes:

.Russian Dance

1US g o from Finlandia
deFalla....... Dance of Terror, Ritual
Fire Dance (EI Amor

Brujo)

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

E Minor

Khatchaturian. . Saber Dance
Stravinski. .. .. Infernal Dance of King
Kastchei, Finale
(Firebird Suite)
Beethoven. . ... Ode to Joy (Symphony

No. 9in D

DETAILS OF THE OFFER
This exciting recording is avail-
able in a special bonus package

at all

Minor)

Audiotape dealers. The

package contains one 7-inch reel
of Audiotape {Type 1251, 0n 1%-
mil acetate base) and the valu-
able “Blood and Thunder Clas.

sies”

program (professionally

recorded on standard Audiotape)
For the entire package, you pay
only the price of two boxes of
Type 1251 Audiotape, plus $1.

OPULAR ELECTRONICS is publishcd montidy h\ ZH' D“ '% ldlbl h|l!" Crnmv s, W
Pre: 2 at

Dup:lllu vit. Ottawa, Lanada. 23 se

1 P ie 3 at ity L
E wed- ez l SU"SC‘HPTION RATES [ vi U 8. and posse lull . aud Cdoud S‘l QU;
Puadie c\muuuu Lalwn wu.ulnus $4.5U, 8ll olher foiuign cuuul.rlus §5.v0.

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

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

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

it speaks for itself’

TRADE manK

AUDIO DEVICES, INC., 444 Madison Ave.. N.Y. 22, N.Y.
In Hollywood: 840 N. Fzirfax Ave. - In Chicago: 5428 N. Miiwaukee Ave.

n B Zi. Chanmune of the Hu.u( ! vu
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Iiiscover for yourself why Sherwood
is the most honored line of high
fidelity components in the field.

Sherwood Tuners {the first ever to

achieve sensitivity under 0.95
microvolts) feature’: Inter-Channel

Hush, a noise muting system which -

makes FM tuning easier than ever »

FM Multiplex Output  “Feather-Ray"
Tuning Eye « Automatic Frequency

Control * Flywheel Tuning. Combine
these tuners with either of Sherwood’s
“mated" stereo amplifier choices;
204-20 watts or 36436 watts. And
only Sherwood offers all these
features: Single/Dual Bass & Treble
Controls » Mid-Range Presence Rise ¢
Stereo-Mono Function Indicator Lights
* Phase-Reverse Switch « Démping
Factor selection. Sherwood also offers
either 36 or 60 watt monaural
amplifiets, FM Multiplex Adapters and
a complete decorator-styled line of
cabinetry and 3-way speaker systems
—The Finest in High Fidelity,
Sherwood Electronic Laboratories, Inc.,
4300 N. California Avenue.
Chicago 18, {llinois.

L

only for those who want the ultimate

e o |
QX QRO
'.g : |-

Model S-4400, Stereo Freamp. -+ 36W Amp. —$159.50

t

¢ I
e I TG L,

Model S-3000 II, FM Tuner—$105.50

— T—
02009
Y ‘_-—wm‘mﬁ

Model S-1000 T, 36W Monaural Amphifier —$109.50

Modei $-2000 IT, FM-AM Tuner—$145.50

- SHERWOOD-HIGH FIDEHTY

For complete technical details write Dept, PE-9
September, 1959
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World's largest-selling Electronics Magazine

Thkis month’s cover photo courtesy of NBC

COMING NEXT MONTH

POPULAR >3

(ON SALE SEPTEMBER 22)

Next month we‘re having a special hi-fi stereo issue,
and the October cover will picture a dual 60-watt ampli-
fier which is featured in a construction article. This is a
stereo basic amplifier that has everything, including
simplexed circuitry, a silicon diode power supply, and a
meter for reading bias, a.c. balance and d.c. balance.

If you're confused about the new four-track stereo
tape systems, you'll want to read “’Stereo Tape Is Back—
to Stay.” A complete report on the tape cartridge and
four-track reel-to-reel systems, it also shows how they
stack up against stereo records.

Ever consider joining a record club? If so, you'll be
interested in an article which tells exactly how they
operate, and points out their pro’s and con’s. Look for
“The Low-Down on Record Clubs.”

(3 ]

SUBSCRIPTION SERVICE: Forms 3579 and all subscription correspondence should be addressed to Circulation Department, 434 South
Wabash Avenue, Chicago S, lllinois, Please atlow at least four weeks for change of address. Include your old address as well as
new—enclosing if possibte an address labet from a recent issue.

CONTRIBUTORS: Contributors are advised to retam a copy of their manuscripts and illusteations, Contributions should be mailed to the
New York Editorial Office and must be accompanmd by return postage. Contributions will be handled with reasonable care, but this
magazine assumes no responsibility for their safety. Any copy accepted is subject to whatever adaptations and revisions are neces-
sary to mect the requirements of this publication. Payment covers all author’'s, contributor’s and contestant’s rights, tittes, and interest
in and to the material accepted and will be made at our current rates upon acceptance. All photos and drawings will be considered
as part of material purchased.
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Now! Work Over

PRACTICAL
PROJECTS with these
PARTS AT HOME!

to help You |

ECTRONICS Y%=

DIO—TELEVISION = RADAR

NOW . . . ot home in your spare time you can get the very kind of
training ond subsequent Employment Service you need fo get sparted
toward real earnings in one of today’s brightest opportunity fields—
TELEVISION-RADIO-ELECTRONICS. Now thot Electronics is entering so
many new fields, here is a chance of a lifetime to prepore to cash in
L on its remarkable growth.
: DeVry Tech’s amazingly practical home method enables you to set up
"~ your own HOME LABORATORY. You tPend minimum time to get maxi-
mum knowledge from over 302 practical projects, using the same type

;L
" of basic equipment used in our modern Chicago and Toronto Train.
ing Centers |
DeVry Tech Provides EVERYTHING YOU NEED . . .
—to help you master TV-ELECTRONICS. In addition to the home babora-
Y tory and easy-to-read lessons, you even use HOME MOVIES—an ex-
clusive DeVry Tech advantage. You watch hidden actions . . . see
2l electrons on the march. Movies help you to learn faster , . . easier
L . o« better,
o 8uild and keeo this BIG
i LABORATORY TRAINING EARN WHILE YOU LEARN DeVry Engineersd TV sot—
- ; . ) i . easily converted to UMF
ey Full time day and evening training progrems  DeVry Tech’s practical train. {DeVry offers amother home
ke in our modern Chicago and Toronto Ltabera-  ing helps you toward spare training, bu  without
tories are also avoilable. MAIL COUPON  time income servicing Radio the TV =t
TODAY for facts. and Telovision sets,

BUILD and KEEP Valuable
TEST EQUIPMENT

As part of your training, you build and
keep a fine Jewe!l-Bearing Vacuum Tube 22
VOLTMETER and o S-inch COLOR O$Clit. rhe‘e Excl"”’

TV-Radio Broadcast Technicion

K‘ c”eck Color Television Specialist

Reddar Operator
Laboratory Technician

LOSCOPE —both high fity, eded I
test inl'ruma:h. SRS JOb Airline Radio Man
EFFECTIVE opp@f"lﬂ”i&ﬁ' Comouter Specialist
E !

EMPLOYMENT SERVICE Quality Control Manager
Get the same Employment Service ‘.
that hes helped ’:o m:y DeVry Your Owm Sales & Service Shop
Tech graduates get started in this .+ . PBUS MANY OTHERS

fast-growing field.

"*One of North America’s Foremos! Electronics Training Centers” Electionics MAIL c ou Po N ToDAY l

sod YOUI
Accredited Member DeVRY TECHNICAL INSTITUTE
of Notional Home 4141 Belmont Ave., Chicago 41, Ilf.,, Dept. PE-9.P

] I Study Counsil
e
|

Please give me your FREE booklet, “’Electronics and YOU,” and
tell me how | may prepare to enter one cr more branches of Electronics.

o

j iy

o : Name ——— — Age
PLEASE PRIANT
DeVRY TECH INSTITUTE EX S Apt.
Formerly DeForest’s Training, Inc. City o _ Zune State
di i dd Devay Tech of da, Ltd.
CHICAGO 41, ILLINOIS 5 T Rt A Torento 12, Onrarie
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Notes from the
Editor

\%

POPULAR ELECTRONICS IS ON THE AIR. Boy, are we excited! We just received
notification that our application for a ham station has been
okayed. Under the call letters of WA2GNH, we will soon be talking
to our ham readers all over the country.

The POPULAR ELECTRONICS Amateur Radio Club will conduct regularly
scheduled sessions designed to promote radio knowledge and a feel-
ing of fraternalism among amateur radio enthusiasts. For the first
month, we'll be testing our rig on the 10-, 15- and 20-meter bands.
If you're working these bands, keep your ears open for us.

STORY OF A STORY. The big problem in putting together any article is to
organize the individual bits of information into an overall pic-
ture. For example, in the preparation of this issue's color TV
article, so much information was accumulated that when it came
time to put the story together, the raw material would have filled
a good-sized book. Some of the areas researched included: color
TV picture quality and circuitry, the history of color TV, the
economic factors complicating its growth, consumer and service
technician reaction, new types of color systems in development,
and more.

Due to space considerations, it was impossible to include every-
thing. But the problem of deciding what to put in and what to leave
out presented an interesting challenge. How well this challenge
was met you can determine by reading our ''Special Report on Color
TV Today'' which begins on page 41.

READER MAIL. One of the best ways in which we can keep our fingers on
the pulse of our readers' interests is through a careful reading
of the letters which come in to our office every day—in almost
fantastic quantity. If you have written in either to commend us
or criticize us, we greatly appreciate your comments. Be assured
that the points made by our readers are carefully considered and
discussed at our editorial meetings.

Unfortunately, due to the sheer volume of mail, we are not always
able to answer each letter individually. If you have written to
make some suggestion and haven't received a direct answer, please
try to understand our problem. One thing for sure, your letters are
a tremendous help in planning future issues; so keep them coming!

POPULAR ELECTRONICS



and Electronics -12,000 of Them

-now in one giant dictionary!

Send today for a free-examination copy
of this 1000-page reference work. Used in
homes, offices, schools and laboratories.

HE INTERNATIONAL DICTIONARY OF PHYSICS AND ELECTRONICS i§ the
Tonly book available today that gives you ~ right at your fingertips
~ definitions, equations, principles and thorough explanations of
every important term in physics and electronics.

More than 12,000 laws, relationships, equations, basic princi-
ples, instruments, apparatus and techniques are described in half
a million words. You'll find everything from alphatopic, band
and cybotaxis to Wronksian, ylem and Zwitterion.

16 Reference Books in One

You've never seen so much useful information in one vol-
ume. It takes the place of a whole library of reference books

on:
Electronics Units and Dimensions
Meteorology General Principles
Mechanics Heat and Thermodynamics
Gases Atomic and Nuclear Physics
Liquids Mathematical Physics .
Solids Quantum Mechanics
Acoustics Electricity
Optics Relativity

No more hunting around from book to book for the
No more wadin% through long
texts to get a simple definition. Everyt 0
can be found simply and quickly in this one handy

information you need.

volume.

Answers Your Questions in Seconds

A unique system of cross-referencing helps
you locate information instantly, Each article is
arranged progressively, beginning with a con-
cise definition and adding additional details in

later paragraphs. Boldface "word signals” re-
fer you to other articles relating to the one

you are reading. You
want in a hurry!

Save Time — Avoid Costly Errors
You'll turn to this giant, 1000-page ref-
erence work dozens of times a day - to
recheck your work, to clarify technical

articles or engineerin

your own understanding of the com-
lex world of physics and electronics.
here you might otherwise trust your
memory, you'll now turn to the Interna-
tional Dictionary of Physics and Electronics
to get an answer you can be sure of. This
helpful volume can pay for itself many times

over in just one avoid

get the answers you

data, to increase

ed error!

Examine it For 10 Days FREE

ing you need

UNITS AND DIMINUDNS * Gtnpeag
THE GASEOUS STATE »  mn trouip T4
NEAT AND. Irermo aamICS  acousmey I\
BEcTeomcy « METEORMOUOGY o 4
MATHEMANCAL PRYECE w

10-DAY EXAMINATION 5

Towic an
OUaNTUM MICHAMCS « spratry

-/ 1

REE )1

4
o Tohfull(l{ Aﬁpreciate the usefulness rol‘ this big i_—— MAIL FREE-EXAMINATION COUPON TODAY A |
" thick book, we invite you to use it for ten days ‘
If you do not find it to be one of the most valuable books you have I lni::’l‘ N""e""’":'c"":r’:"y: lv'"-: DNEPJ'- 179 |
ever owned, you may simply return it and owe nothing. Otherwise, exanceriStreety.Princetony Ny s . |
¥9nl:1tspt;}gnent on tltxedeas_\é lerms indicated in coupon. You take no | ; 1:"‘“'":'“‘1‘ D"'Pu' for ": ;:;:I“FF:‘%EEl:x:':::;:‘.'}’:‘h:"‘l’;e |
1sk. Sel coupon today to p, v Nostrand Co. 5 . ‘International Dictionary o sies a ctr 3 -
120 Alexander St., Princeton, N. J.‘:’;.‘Slaobli'sh"ed 534’3/’"‘ GRLLl0 thA R l indexed edition If rot completely satisfied, I may return it l
‘ I and owe nothing Otherwise I will remit $7.50 plus small l
l hi cost, and $5 a month for 3 months |
Acclaimed by Major Journals in Every Field of Science ] I i
“'Unique Usefu) Presents a  well-deserved place for it Unique in ns feld and ex- | l
wide varlety of terms’ self ' — SCIENCE ceptionally clear in lts typog- Address
~— SCIENTIFIC AMERICAN oS h | raphy It should prove a I I
here has been a real need o0 ysefyl reference
“‘Remarkably complete. for such a work — NUCLEONICS l city Zone  State l
H s s - o
nl‘(‘ehl.ynr::;::l('lsr;";vr:::;rd:’:u R | D Save' Enclose ful payment ($2250) and shipping costs wili l
& myriad of guestions.” “"Recommended for all that *"The best book of definitions I be prepaid Money back if not delighted l
r a v 1 1 available on the market to- 1In Canada Order from D. Vun Nostrand Co . Ltd., 25 Hol-
= PHYSICS TODAY oD Aoy Feference ork n oy resemmmon o | fmoer Road. Taronto s, Conada_iPrice stightly higher)) Jl
“Will undoubtedly make a — LIBRARY JOURNAL — TELE-TECH e L
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" MORE
PICTURE
POWER

new
BLONDER-TONGUE
B-24
POW-R
BOOSTER

i
it’s a powerful booster
...or an amplified coupler!

provides sharp, clear TV pictures on
1, 2 or more TV sets with only 1 antenna

‘straight-thru’ circuit provides up to 10 db
gain as a powerful one-set booster

‘couple-two’ circuit provides up to 5 db gain
(per set) as an amplified two-set coupler

‘straight-thru’ circuit and B-T 4-set coupler
provide no-loss 4-set distribution system

Employs new frame-grid tube 6DJ8, new
circuitry to achieve highest signal gain and
“lower-than-cascode” noise factor. Pro-
vides full broadband amplification covering
low and high VHF channels. Features
“NO-STRIP” 300 ohm terminals for posi-
tive, electrical connections in seconds. Has
“on/off”” switch.

Improve TV reception today on 1, 2 or
more TV sets with a single antenna.

< Available at parts distributors. For details write:
EB% BLONDER-TONGUE LABORATORIES, INC.
9 Alling Street, Dept. PE-9, Newark 2, N. J.

In Canada: Telequipment Mfg. Co., Ltd., London, Ont. Export:
Morhan Export Corp., N.Y. 13, N.Y.e hi-fi components  UHF con-
verters » master TV systems o industrial TV cameras ¢ FM-AM radios

10

"Nifty Novice”
o I built the “Nifty Novice” 13-meter transmit-
ter described in the April 1059 issue, and have
found it to be trouble-free and without the “chirp”
which plagues other low-priced kits. My buddy,
Bill Loveless, W70WQ/3, macde the following con-

tacts with the transmitter loading a dipole anten-
na: El Paso, Texas; Detroit, Mich,, KN8OCO.
RST 579; Chicago, Ill, KN9RJP, RST 589;
Somerhill, Mass., KN1JOV, RST 479,

I have passed my Novice exam and have been
waiting 51 days so far for my ticket. I am very
pleased with the “Niftv Novice” transmitter, as it
will load anything including a 12” coax cable.

JoE Gasts
El Paso, Texas

® [ wish to call vour attention to an error on
page 149 of yvour April 1959 issue which describes
a 21-mc, antenna. According to your pictorial, the
over-all dimensions of the antenna are 10' 117
This should be 10"11” for each leg, or 21’ 10”
over-all. Anyonc who uses the original dimensions
will have heap big headache.
M. J. Birrings, D.D.S,, W2BIV
Brooklyn, N. Y.

Youw're right, Dr. Billings, We hope they don’t
write to us for aspirins.

VTVM User

m I want to take this opportunity to express my
appreciation to you and your stafi for the inter-
esting and helpful articles in the March issue. The
one that helped me in particular was the article by
Larry Klein on “Radio Repair with the VOM.”
It just so happened that T purchased an RCA
WV77 Junior Voltehmyst (kit form) and was
trouble-shooting an a.c.-d.c. “All-American Five”
receiver when your article appeared. Although

Always say you saw it in—POPULAR ELECTRONICS

-



¢~ These men are getting practical training in NEW Shop-lubs of \‘

COYNE

E L E CT Ro N l c S in Chicago—prepare for today’s TOP OPPOR- I

ON REAL TUNITY FIELD. Train on real full-size equip-
q:'"\\\ Motors — Generators 'nent at COYNE where thousands of successfull
w0
-t
3
a0

g siona! and experienced imstructors show you
Appliances = how, then do practical jabs yourself. No pre-
vious experience or advanced education needed. ﬂ
Employment Service to Graduates. l
START NOW-—PAY LATER—Liberal Finance and Pay-
ment Plans. Part-time employment help for students.
GET FREE BOOK—"*Guide to Careers’’ which describes
all training offered in ELECTRICITY and TELE-
VISION-RADIO ELECTRONICS—no obligation;
NO SALESMAN WILL CALL.

Automatic
Electronic
Control Units

@ — Switchboards— R have trained for over 60 years—largest,l

Controls—Modern oldest, best equipped school of its kind. Profes-

XA

LEV|

Coyne Electrical School, 1501 W. Congress Parkway l
Chart:ricd Not For Profit ¢ Chiczgo 7, Dept. 69-2C l
3 RADIO ELECTRONI - OR WRITE TO
. E gN ) ACLS MAIL: COUPON 285275 32 ow b
3 | SOYNE ELECTRICAL SCHOOL |
TV Receivers— Dept. 69-2C—New Coyne Building
Black and White I 1501 W. Congress Pkwy., Chicago 7, ll. £ I
and Cotor Send BIG FREE book and details of all the training l
AM-FM and l you affer. However, | am especially interested in:
Auto Radios | Electricity [0 Television [ Both Fields I
Transistors |
Printed Circuits Name |
Test Equipment Address l
City_ State |
—__—_—_—_—_—_————-——-

COYNE offers sInN
LOW COST
FLEVE o 7V

0 Training in
RADI Spare Time AT HOME

The future is YOURS in TELEVISION! Send Coupon of write fo address below
A fabulous field —good pay—fascinating work—a
prosperous future in a good job, or independence in for Free Book
your own business!
and full details,

Coyne brings you MODERN-QUALITY Television Home Train- i;xcludmg easy

. S . ayment Plan.

ing; training designed to meet Coyne standards at truly lowest cost No obligafi

—you pay for training only —no costly “‘put together kits." Not an (: oniga "flr;’ m;

old Radio Course with Television “tacked on.” Here is MODERN Sgiesmanivin cots
TELEVISION TRAINING including Radio, UHF and Color TV. r—=——="—"="="=™ T
No Radio background or previous experience needed. Personal | COYNE Television
guidance by Coyne Staff. Practical Job Guides to show you how to Home Training Division

do actual servicing jobs—make money early in course. Free Life- Dept. 63-H2, New Coyne Building
time Employment Service to Graduates. ‘ | 1501 W. Congress Pkwy., Chicago 7, lil.

| Send Free Book =nd details on how I can get
hog A
ELECTRICAL SCHOOL

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

| Name_ I — e
CHARTERED AS AN EDUCATIONAL INSTITUTION B.%. COOKE, Jt., Prosident |
NOT FOR PROFIT Cumyne—the Institution behind this train- Address
1501 W. Congress Parkway + Chicago 7.Dept.69-H2 %0, (oo (S0t SSert, b o ivee 1 Clity_ State
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IS 6 0 WATTS
(Class AB,)

%

one

word

more

about

the
Amperex

6CA7/EL34 |
OUTPUT
PENTODE

llig

NOW ITS T
RATED POWER OUTPUT

-

: We are pleased to
announce that as a result of the further
exploration of the 6CA7’s capabilities
...its power output rating has been

- raised to 60 watts in a distributed load

circuit. This was achieved by increasing
the screen grid voltage to 500V. The

, screen voltage rating now equals the

plate voltage rating, thus greatly sim-

" plifying the design of power supplies.

Class AB, Audio Amplifier
Distributed Load Connection

' Typical Operation

(Fixed Bias —Two Tubes Push Pull)

Plate Supply Voltage............. 500 vV

" Grid No. 2 .
Supply Voltage ..... (See Note) 500V
- Grid No. 1 Bias. ...... (approx.) —44.5V

* “Plate to Plate Load Resistanee. ...7000 Q

Plate and Grid No. 2 Current

(Zero.Signal) . .............. 2x57 mA
Plate and’ Grid No. 2 Curreént :

(Max. Signal) ............. 2x112 mA

Input Signal Voltage (rms)..:...... 2V

Power Qutput ........ P DR 60 W

. Harmonic Distortion ............. 2.5%

NOTE: Screen voltage is obtained from
taps. located at 43% of the plate winding
turns. ‘An unbypassed resistor of 1KQ in
series with each screen grid is necessary
to prevent screen overload.

D) ask Amperex
about detalied data and
applications engineering
assistance on hi-f| tubes
for hi-f| clrcults.

AMP‘,EREX ELECTRONIC CORP.
230 Duffy Avenue, Hicksville, L. I, N. Y.

M

Letters (Continued from page 10)
the instructions accompanying this kit were help-
fnl with respect to putting the VTVM in opera-
tion and calibrating it, they were not complete in
“how-to-use-it" data. Just when I needed it most,
along came this article with a step-by-step trouble-
shooting method. and now the a.c.-d.c. set really
blasts out with the music.
ALsert C. BaLkema, KN4ZFU
Maxwell Air Force Base, Ala.

Sound Level Meter Change
m After building the transistorized sound level
meter described in your April issue, I found that
it became much more sensitive with transformer
T'1 wired with the red lead going to the mike and
the yellow going to the capacitor. Could it be
that there was a mistake in the diagram?
GEORGE TIiLLICH
Los Angeles, Calif.

You're right, we're wrong. The color coding in-
dicated in the schematic is incorrect. The red
transformer lead is the input and the yellow one
is the output.

Praise from Afar
B Just a note to tell you that you have loyal
readers in far-off Cambodia. Here, Americans and
Cambodians alike peruse each issue of PopuLar
ELEcTRONICS with great interest.
I thought you might be interested in seeing a
picture of Josephine, our pet elephant. Josephine

belongs to Mr. Basil D.D. McIntyre, who brought
her here half dead at the age of three months and
has nursed her back to health. She is now the -
fattest little girl elephant in all of Indo-China.
The picture shows Jesephine giving a kiss to one
of her close friends.
Keep up the good work in vour magazine and
best regards to our friends back in the States.
RALPH NAVARRO
Phnom Penh, Cambodia

“Police Special” Correction
® In looking over the article “Police Special Re-
ceiver” in the July 59 issue of PopuLArR ELEc-
TRONICS, | noted something confusing in the parts
designations. The pictorial diagram of the sub-

Always say you saw it in—POPULAR ELECTRONICS



Cast your hallot for a successful future!

ACCOUNTING
Accounting
Auditing
Bookkeeping & Cost
Accounting
General Accounting
Junior Accounting
Practical Accounting
Public Accounting

ADVERTISING
Advertisin
Advertising Production
Direct Mail Advertising
Magazine & Newspaper
Advertising
ARCHITECTURE
AND BUILDING
CONSTRUCTION
Architectural Orawing &

esigning
Architectural [nteriors
Architecture
Building Contractor
Building Contractor with
Drawin|
Building tstimator
Building Maintenance
Carpenter-Builder
Carpenter Foreman
Carpentry & Miliwork
House Planning
Lumber Desler
Mason Foreman
Pamhn; Contractor
ing Arch. Blueprints
Rndug Struct. Blueprints
ART
Advertising Layout &
tHustration
Amateur Artist
Commercial Art
Commercial Cartooning
F-shmn llluslulm&
Drawing & Painting
Mumne (Nustratin
Show Card & Slgn 10d't'n
Show Card Writing
Sign Painling & Designing
Sketching & Painting
AUTOMOTIVE
Auto Engine Tune-up
Avtomobile
Automobile Body Rebuilding
and Refinishin,
Avtomobile Electrical
Technician

For Real Job Security—Get an I.C.S. Diploma! I.C.S., Scranton 15, Penna.

Automobile Technician

iesel Engines
Diesel-Gas Motor Vehicle
ngines
Gas n‘ims
Internal Combustion Engines

AVIATIDN

Pulp & Paper Naking
Pulp Making
CIVIL ENGINEERING
Bridge & Building Foreman
Civil Engineering
Construction E-gmeerml
H:.hvuy Engi nem“

ine apping

ing T
::rcrlllﬁ Engine Mechanic

Pnnclples o( M'nppmg
Pnnuplu of ESuvvcyml

1t M h mc
Aviation Engi
Reading Alrcun Blucprmls

BUSINESS

Business Administration

Business Correspondence

Business Law

Business Mansgement

Business Management &
Marketing

Business Mlnlnmenl &
Produc!

C'nldhn Busmm
Management

Clerk-Typist

Commercial

Condensed Business Practice

Federal Tax Course

Managing a Small Business

Office Administration for
Engineers

Office Management

Professional Secretal

Programming for Digital
Computers

Purchasing Agent

Retail Business Management

Retail Mcrchandlsmg

Shorthand

Stenographic

Typewriting

CHEMICAL

Analytical Chemistry

Chemical Engineering

Chemml Engmnrmg Unit

Chemlcll I.abomory
Technician

Chemical Prod’t'n Foreman

Elements of Nuclear Energy

General Chemistry

Induslnal Analyhul

Chemi
Indusulal Chomlslry
Paper Makin;
Professional Enlmecr—

Chemical
Pulp & Paper Engineering

levud Engineering
aster
Sanitary Engireering
Section Foreman
ewage Plant Operator
Structural Engineering
Surveying and Mapping
Water Works Operator

DRAFTING

Aircraft Drafting
Architectura) Draftin
rafting & Machine esign
Electrical Draftin

Electrical Engineer Orafting
Industrial Piping Drafting
unior Mechanical Drafting
Mechanicsl Drafting

heet Metal Drafting
Structural Drafting

ELECTRICAL
Design and Conslruction of
Dverhead Power Lines
Elec. Appliancs Servicing
Etectrical Contractor
Electrical Eng’r'g (Power
Plant option—Electronic
option)
[ lec!riul Engineering Tech.
Electrical Instruments
Tectric Light & Power
lectric Motor Repairman
Electrical Operating Eng'r
Hydvoeleclm: Power Plant
Equipment
Industrial Electrical Eng'r'g
Lighting Technit

Practical Electrician

Practical Lineman

Principles of Steam-Electric
Power Plants

Pvglossmn:l Engineer—

Reading Electrical Blueprints

HIGH SCHOOL
Good Englisa

I.C.S. is the oldest and largest cor-
respondence school.
Business, industrial, engineering,
academic, high school.
you. Direct, job-related. Bedrock
facts and theory plus practical

258 courses.

One for

High School Business
ngh S:hool College Prep

(Arls)
Righ Schaol Coltege Prep
2[1\ ineering & Science)
High School General
leh School Mathematics
gh School Secretarial
l'mr Wriling Improvement
Short Story Writing
LEADERSHIP
Industrial Foremarshnp
Industrial S ugo
Personnel-Labar Re ahons
Supervision
MECHANICAL
(ndustrial Engineering

application. Complete lesson and
answer service. No skimping. Di-

ploma to graduates.

Send for the 3 free booklets of-
fered below and find out how
I.C.S. can be your road to success.

Practical Plumbing
Refrigeration
Refrigeration & Air
Conditiosing
Steamfitting

RAILROAD

Air Brake kquipment

Car Inspeccor & Air Brake
Diesel Electrician

Diesel Engineer & Fireman
Diesel Locamotive

Diese! Machinist

Railroad Administration
Railroad Car Repairer

SALESMANSHIP X

Stationary Buildin; En‘ g

Slationary Diesel Eng'r'g

Stationary Diesel-Electric
Engineering

Stationary Fireman

Stalionary Steam Eng'r'g

Steam Engine Operation

TEXTILES

Carding and Spmmn(
Supervisol

Carding Techmmn

Cotton Manufacturing

Cotton Warping & Weaving
Supervisor

Connn Warping & Weaving

Creative
Marketing
Real Eslau Silwmnshlp

Junior Mechanical Engineer
ics and i

Retail Sal
Sales Management

for En.ineavs

hip
+hip & Sales

Pwless-onal (ngmeer—
Qull:ty Conlvol

PETROLEUM

Natural Gas Prodaction &
Transmission

Oil Field Technolugy

Petroleum Produxtion

Petroteum Prod't n Eng'r’|

Petroleum Refinery Operator

Petroleum Refining

Petroleum Technalogy

PLASTICS
Plastics Production Foreman
Plastics Technician

PLUMBING, HEATING,
AIR CONDITIONING
Air Conditioning
Air Conditioning with Draw’g
Air Conditionlng
Mainienance
Domestic Heating with
0il & Gas

Oomestic Refrigaration
eatin

Heating & Air Conditioning

Heating Drawing & Estimat'g

Plumbing

Plumbmg Drawing &
Estimating

Plumbing & He:lmz

Plumbing & Steamfitting

Mansgemsnt

SHOP PRACTICE

Boitermalin

Electric Welding

Forging

Foundry ¥ractice

Gas and Plectic Weldmg

Gas Weidmg

Heat Tvenmcnl of Matals

Industnial Metallurgy

Inspection and Physizal
Testing of Metals

Machine Shop laspeclion

Machine Shop Practice

Machine Shop Practice &
Toolm.kin|

Metallur sical Engmevnng
Technulogy

Practical Miliwrighting

Reading Shop Blueprints

Resistance Welding
Technology

Rigging

Sl'ely Engin'r'g Technology

Sheet Metal Worker

Tool De- igning

Tool En-nineering Technology

Toolmskin|

Welding Engineering
Techrology

STEAM AND DIESEL
POWER

Combuzstion Enginenring
Power Plant Enginesring

INTERNATIONAL CORRESPONDENCE SCHOOLS

Hos:o and Circular Knitting

Loom Fixing Supervisor

Loom Fixing Technician

Spinning Technician

Synthetic Falmc
Manufacturing

Synthetic Flbllc Warping &

Weaving .
Synthetic Yarn Throwing &
Warping
Textile Designing
Textile Engineerning
Te;hle Flmshmg & Dyeing

Tenlle leshmg & Dyeing
Techaician

Textile Mill Supervisor

Woolen Manufacturing

Worsled Manufacturing

TRAFFIC

Motor Traffic Management
Railroad Rate Clerk
Traffic Management

TVY-RADIO-ELECTRONICS

Gen’| Electronics Technician

tndustrial Electronics

Practical Radio-TV Eng'r'g

Radio Opersting

Radio Servicing

Radio Servicing with
Practical Training

Radio & TV Servicing

Radio & TV Secvicin
with Practical Trnmm(
Servicing Elects'n’c Devices
Servicing Sound Equ’p’t

Practical Telephon:

TV Receiver Servicing

TV Technician

Accredited Member,
National Home Study Council

BOX 84622H, SCRANTON 15, PENNA.
Without cost or obligation, send me “HOW to SUCCEED," the opportunity booklet about the field | have inditated belaw, and a sampls lesson (Math.)

Name of the course in which you are i

Working Hours

Your Name, Age Home Address )
City. Zone State
o " Canadi

AM. to

send coupon to International Correspondence Schools, Canadian, Lid.
Montreal, Canada. . ..

PM._____

Special low monthly tuition 1ates to menbers of the U. S. Armed Forces.
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Letters (Continued from page 12)

chassis indicates that L7 should be connected to

(B) of TBI. According to the schematic diagram,
L2—not L1—is connected to TBI.

Danier MERSEL

Frenchtown, N. J.

In the pictorial diugram on page 51, change coil
L1 to read L2, and coil 1.2 to read L1. Also, on
the pictorial diagram on page 53, the wiring in-
structions of TB1 (B) should be changed to read
“To center tap L2.” Potentiometer RS and capaci-
tor C8 can have the values shown in the parts list
or in the schemalic diagram.

Crystals for Citizens Band

® Your article entitled “Build a Citizens Band
Transceiver” in the June issue specified an Inter-
natiorial Crystal FO-150 in the transmitter parts
list. This unit has a frequency tolerance of 01%
—not within the .005% required for CB equip-
ment. Only the Model FO-200 meets the require-
ment. You may want to bring this fact to the
attention of your readers to preveat them from
violating the FCC rules. ' .
THoaas J. MappEN

Des Plaines, TH.

Make a Mike Mixer
® The story called “Maze of Mikes” in your
July issue answered some of the questions I have
had concerning the possibility of putting our
little theatre productions on addio tape. However,

I now find that I need a schematic for an audio
console which will handle eight to ten mikes. Could
you possibly publish one or advise me where one
may be obtainea?
. B. E. JoLiey
West Hartford, Conn.

Our March ’59 issue carried plans for building a
nudtiple-input  mike mixer. See “One-Transistor
Microphone Mixer” by Herb Cohen.

DX Anyone?

® We are a 250-watt radio station operating on
1490 kilocycles with an all-day non-network
musical format. Our operating hours are from
5:30 a.m. until midnight. We would appreciate
hearing from your readers as to DX reception,
distance, and quality.
BoseYy JoNES, Announcer
WRMT, Rocky Mount, N. C.

That's High Ernough
® The frequency range. of the square-wave gen-
erator described in your March '58 issue was
described as being from 100 to 2000 cps. Would it
be possible to extend the range to 15,000 cps?
: 0 C. R. HinpLE -
Baltimore, Md,

This particular generator does not produce useful
output much above 4000 cps. However, the square-
wave generalor in our June ’59 issue (“Q-Square”
Transistor Generator) offers outputs at 100, 1000
and 10,000 cps. . F

]

a 40-watt stereo
preamp-amplifier

The last

in kit form
- for only
pl‘eal-ll!) $79.95 a
amplifier

you'll ever JIEN(SJ[)pF%

available
have ' factory wired.
to buy W for 8129.95

COMING SOON!

.5 &-°
Model ST-45
AM/FM Stereo Tuner Kit

matching companion
for the SA-40

@@ is the kit division of PRECISION

Apparatus Co., Inc., world famous manufacturéys
of laboratory electronic instruments for over a
quarter century. 5 '

The new PACO Model SA-40 offers you greater
reserve -power capacity than any ‘other preamp-
amplifier’ in its category. Its exceptional circuit de-
sign assures highly stable performance with ex-
tremely low distortion. And...the SA-40 provides
maximum_ flexibility in any stereophonic high fi-
delity system present or contemplated.

outstanding specifications: )

POWER OUTPUYT: 20 watts per channel, 40 watts total

RESPONSE: 30 cps to 90 Kc = 1 db o

DISTORTION: . )
Harmdnic — less than .2% at 20'watts per channel

: less than .1% at 10 watts per channel

Intermodulation — less than 1% at full.rated output

FRONT PANEL CONTROLS: 14 controls:including"'
separate bass, and treble controls

- POWER SUPPLY: Sllicon diode, low impedance for

minimum distortion
EXTERNAL DESIGN: gold and satin black hooded case
with panel illumination and satin gold panel

At leading-electronic parts distributors andiherever
good sound is sold.
For complete information, write to:

@@ ELECTRONICS COMPANY, INC.

70-31 84th Street, Glendale 27, Long Island, New York
Export: Morhan Exporting Corp., 458 B'way, N.Y. 13, N.Y.
Canada: Atlas Radio Corp., 50 Wingold Ave., Toronto19, Ont.

Always say you saw it in—POPULAR ELECTRONICS



Plain Facts about
Electronics and CREI

° nhy you need advanced electronics education

o how you can get it without quitting your present job

Y ou probably know
that the day of the medi-
ocre electronics man s
done. The design, construc-
tion and maintenance of
complex electronics equip-
0 " ment — missiles, radar,

%%%\
. servomechanisms, astro-

\
T
nautical devices, satellites,

to name a few—demand men with both theo-
retical and practical knowledge.

CREI home study courses can make you
eligible to fill such positions. You need not
quit your present job. You can meet your fam-
ily responsibilities while gaining knowledge of
electronics engineering technology so essential
for career advancement.

Now in its 33rd year, CREI is well quali-
fied to teach you. Tts solid record of achieve-
ment can only be highlighted here:

e Developed first civilian pilot course for radio
mechanics for Army Signal Corps (1941) ®
Supplied 300,000 texts to U.S. Navy for radio
technicians in South Pacific (1943) ® Trained
hundreds of men during World War II for
Signal Corps ® Co-founded National Council
of Technical Schools, which first established
scholastic and business standards for technical
school field ® Curricula accredited by Engi-
neers’ Council for Professional Development
(among first three institutes so honored) @
Instituted group training programs (1946)
now used by important electronics and avia-
tion companies ® Initiated plan (1957) permit-

ting direct personal supervision for home study
final exams.

Industry and Armed Services alike respect
CREI men. Your CREI diploma is a door-
opener to better jobs, added responsibilities,
and salary increases.

More than 17,000 professional electronics engi-
neers and technicians, all over the world and
in every phase of electronies (about 1/3 mili-
tary, 2/3's civilian) are currently enrolled.
They’re the men you’ll compete with to gain or
hold a place in the electronics profession,
QUALIFICATIONS FOR CREl. If you have had basic
electronic ecducation, practical experience in
electronics, and a high school education, you
can probably qualify. A gcod way to find out:
Use coupon below to get free 54-page book,
“Insurance for Your Future in the New World
of Electronics.” Tuition is reasonablie and may
be paid monthly. Just one $10-a-week raise
will repay your investment and leave you a
substantial bonus the first year. Available to
veterans under GI bill.

RESIDENCE SCHOOL for those who can attend
classes in Washington, D. C. Day and evening
classes start at regular intervals. Qualified grad-
uates earn AAS degree. Electronics experience
not required for admission,

CAPITOL RADIO
ENGINEERING INSTITUTE

Dept. 129F1, 3224 16th St, N.W. *
Washington 10, D. C,

v
| TAKE A MINUTE TO MAIL THIS COUPON FOR FREE 54-PAGE BOOK

|CAPITOL RADIO ENGINEERING INSTITUTE

| ECPD Accredited Technieal Institute Curricwla—Founded 1927

Dept. 129F1 3224 16th St., N.W., Washington 19, D. C.
IPleue send me your course outline and FREE b4-page

“Insurance for Your Future in the New World of Electronies”

IPracLica.l Electronic Engineering Technology.

| CHECK [ Electronic Engineering Technology

| FIELD OF [ Communications Engineering Technology
GREATEST [J Television Engineering Technology
INTEREST [] Aeronautical Electronic Engineering Technology

[] Automation & Industrial Electronics Engineering Technology

| Name...

September, 1959

. . describing opportunities and CRLEI Home Study courses in

[] Rador, Servo and Computer Engineering Technology

Age....

To obtain fast, immediate service and to |
avoid delay, it is necessary that the fol-
lowing information be filled in: I

EMPLOYED
BY

book,

TYPE OF
PRESENT WORK

EDUCATION: |
YEARS HIGH SCHOGL




POPtronics
’].‘J///Bdooksh elf
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"SERVICING HI-FI—VOLUME 3 (AM-FM
TUNERS)," published by Howard W. Sams
& Co., Inc., 2201 E. 46th St. Indianapolis 6,
Ind. 160 pages. Soft cover. $2.93.

Volume 3 of this series contains an edi-
torial section titled “Highlights on FM,”
which covers the FM signal, a.f.c. circuits
in FM receivers, and alignment techniques
using a sweep generator. A second section
provides complete photofact service data
on 18 selected models of 1957-58 AM-FM
tuners.

A" S e SN N

"ELEMENTS OF RADIO" by Marcus and
Marcus. Fourth Edition. Published by

M ELECTRON TUBE

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

Jan Surpius Tubast

TUBE LISTED

ALL TUBES SENT POSTAGE PAID
Pleose send 25¢ hondling for orders under $5FSend 25%
deposit on C.O:D. orders. Send oporoximate postage on
Canadign ond fareign - ordess.

M

ICR

ELECTRON TUBE CO.

Prentice-Hall, Inc., 70 Fifth Avee.,, New
York 11, N. Y. 667 pages. $7.00.

This basic radio primer has beem revised
and brought up to date to include recent
developments in the field. The subject
matter falls into three general clategories:
electronic theory, radio transmitters, and
radio receivers. At the end of each of the
42 chapters is a summary of the chapter, a
glossary of new terms, and problems for
self-testing. This book is recommended as
a text for beginners in electronjfcs and as a
reference source for the advanced student
or technician,

o e ©

"CONCISE DICTIONARY OfF SCIENCE"
by Frank Gaynor. Published by Philosophi-
cal Library, 15 East 40th St., New York 16,
N. Y. 546 pages. $10.00.

Here is an up-to-date dictionary which
provides concise definitions of terms and
concepts pertaining to the many branches
of the scientific field. The author, well
known as a contributor to the Encyclopedia
Britannica, has included the: newer sciences

(Continued on page 20)
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P.O. BOX 55 Park Station, Paf,
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Do you WISH you
were EMPLOYED
in ELECTRONICS?

F.C.C. LICENSE —THE KEY TO BETTER JOBS

An F.C.C. commercial (not amateur) license is your ticket
to higher pay and more interesting employment. This license
is Federal Government cvidence of your qualifications in
electronics. Employers arc eager to hire licensed technicians.

WHICH LICENSE FOR WHICH JOB?

The THIRD CLASS radiotelephone license is of value
primarily in that it qualifies you to take the second class
examination. The scope of authority covered by a third class
license is extremely limited

The SECOND CLASS radiotelephone license qualifies
you to install, maintain and opecrate most all radiotelephone
equipment except commercial broadcast station equipment.

The FIRST CLASS radio telephone license qualifies you
to install, maintain and operate every type of radiotelephone
cquipment (except amateur) including all radio and tele-
vision stations in the United States, its territories and pos-
sessions. This is the highest class of radiotelephone license
available.

GRANTHAM TRAINING PREPARES YOU

The Grantham course covers the required subject
matter completely. Even though it 1s planned prima-
rily to lead dircctly to a first class FCC license. it docs
this by TEACHING you clectronics. Somc of the
subjects covercd in detail are: Basic Electricity for
Beginners, Basic Mathematics, Ohm's and Kirchhofl's
Laws. Alternating Current, Frequency and Wave-
length, Inductance. Cupacitance. Impedance. Reso-
nance, Vacuum Tubes, Transistors. Busic Principles
of Amplification, Classes of Amplificrs. Oscillators.
Power Supplics. AM Transmitters and Receivers, FM
Transmitters and Reccivers, Antennas and Trans-
mission Lines, Mcasuring Instruments, FCC Rules
and Regulations. and extensive theory and mathe-
matical calculations associated with all the above
subjects explained simply and in detail.

OUR GUARANTEE

If you should fail the F.C. C. exam afler finishing our
course, we guarantee 10 give additional training at
ADDITIONAL COST. Read details in our free booklet.

o)
N7
VA
N7

1505 N. Western Ave.
Hollywood 27, Callf,
{Phone: HO 7.7727)

% Hollywood Division
3 Seattle Division
5 Kansas City Division

: Washington Division

September, 1959

408 Marlon Street
Seattie 4, Wash.
{Phone: MA 3.7337)
3123 Gillham Road
Kansas City 9, Mo.
{Phone: JE 1.6320)

821-19th Street, N. W.
Washington 6, D, C.
(Phonc: ST 3-3614]

Get

Your First Ciass Commercial

F.C.C. LICENSE

QUICKLY !

CORRESPONDENCE OR RESIDENCE CLASSES

Gruntliun Sehool of Electronics specivlizes in F.C.C. license
preparation. Correspondence training is conducted from Holly-
wood, Seattle, Kansas City aud Washington: also. resident DAY
and EVENING classes are held in all tour cities. Either way, by
correspondence or in resident rlasses, we train you quickly and well.
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This free booklet gives
details of our training
and explains what an
F.C.C. license can do
for your future.

N
HERE'S PROOF ... £\
that Grantham students prepareé fer F.C.C. examinations in a
minimum of time. Here is < list of a few of our recent graduates,

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

License  Weeks

Robert J. Conley, 129 W. 46th St.. Flew York 36, N.Y. 1st 14
W. R. Smith, 1335 E. Bth §t., Long Beach, Calif. st 12
Howard E. Martz, 301 S. Penn. St., Fairmount, Ind. 15t 24
John W. Dempsey, Box 55, Rising Sun, Md. 1st 12
Donald H. Ford, Hyannis RD. Barnstable, Mass. 1st 12
Richard ). Falk. 2303 Hoiman St., Bremerton, Wash. Ist 22
Denson D. McNully, 1117 N. Housten St., Amarillo, Texas 1st 9
James D. Hough, 400 S. Church St., East Troy, Wisc. 1st 12
Ddie B. Persy, Jr.. Rt. =3, Zebulos, N.C. 1st 12
Milton C. Gee, Rt. =1, Washingtom, N.J. 1st "

< {Mail in envelope or paste on postal card)

To: GRANTHAM SCHOOL OF ELECTRONICS

1505 N. Western 408 Maton 7123 Gillnam R, - 824-191h, NW
Hollywaod Seattle Kansas City Washingten

+ %

/)

>

1
1
1
1
|
1
Gentlemen 1
Please send me your free booklet telling how | can get my com- 1
mercial F.C.C. license quickly. | urderstand there is no obligotion !
and no salesman will call. :
i

i

I

]

1

1

Naome Age

Addres
City.
| am interested in: [ Home Study,

State

Resident Classes 93-PJ
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kﬂlgh g’kits@make the Big News::-

A PRODUCT OF ALLIED RADIO

6 ALLED AleE_D'S
i Al)t)(r,m:s
vucm 4

See these and scores of other great knight-kits

§

Y-131 Deluxe FM-AM Stereo Hi-FI Y-112 Custom Superhet Citizen's Y-608 Lab AC VTVM with Auto-
Tuner (Multiplex add-in) $87.50 Band Transceiver $78.95 matic Range Selection $99.50

only $5 down only 85 down only $5 down

@esseascscsesssvncace
ses40ecetsstcnccsoncs

Y-611 Lab DC
Scope with Trig-
gered Sweep and
Plug-in Vertical
Preamps (less
Preamps) $285.00

only $10 down

eel0" " [0}

0000|
000
0o O QO

Y-113 Super-Value 20-Watt
Stereo Hi-Fi Ampiifier $44,50

only $2 down only $10 down

T-400 400-Watt Transmitter (AM and
558 add-ins available) $395.00

e00sssscsscscnsonsn

s0csssessces

Y-111  Ammeter-Voltmeter for

Y-708 1000 Ohm/Volt G-30 Amateur Grid Dip
Cars and Boats $10.75

Pocket Volt-Qbm-Milli- Meter (1.5-300 mc). . .$22.95
ammeter. ... ... $9.95 only $2 down

tescvretsssssconsssrs
secescescsrecsscscsscs

there’s a 'money-saving knight-kit for ever)'v need

. SEE PAGE AFTER PAGE OF FASCINATING KiTS, INCLUDING'

NEW LGWEST TERMS  pmkirs HOBBYIST KITS . INSTRUMENT KITS ' -
down (of less) Stereo Deluxe Preamp *Span-Master" Receiver. DC VTVM
Only $5 * 60-Watt Stereo Amplifier ''Space-Spanner” Receiver Volt-Ohm- Milliammeters

ders up to $200; uP

on or Fast Sterso Control i} "Ra'nge'-r" ‘Radios . 5" Oscnlloscopes
24 months topay- 25-Watt Amplifier i '“chan Hopper' Radio Tube Checkers
to o red tape.  18-Watt' Amplifier ‘Clock-Radio . RF Signal Generator
handling—" 12-Watt- Amplifier Radio-Intercom . Signal Tracer
FM-AM Tuner - -~ 5-Transistor Portable - Audio Generator
< FM Tuner 4 - 2-Transistor Pocket Set Sweep Generator’
\ Speaker.Systems . .© 2.Way Intercom Battery Eliminator
I and others - Electronic Lab Kits Capacity Checker 4
i ! “ ™ Photoelectronic System, . "Transistor Checker
r i - and many others ‘- R/C Tester, plus many others
sold exclusxvely by A L L l E D R A D I 0
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theBest News in electronic kits for 1960

SAVE UP T0 50%

BUILD THE BEST

e

with the exclusive knighl-kit

MONEY-BACK GUARANTEE

KNIGHY ki Tg
are an )
Every KNIGHT exclusive progycy
i o
tions, or w KIT meets or exceeq) bl ! Allied Ragio,
. @ refund your money in fun Published specific,.

8UY any KN,
IGHT-
IT MUST PERFORN £y 7! BULD 17/

ACTLY A5
i CLAY,
R WE REFUND YOour MONEA:fD

O -

b

¥Y-774 Deluxe 40-Watt Stereo Am.
plifier (with Centet Channel) $79.50

only 35 down

OGOOOQO\MMMMOMMMWMGMMB

B0 g
Eigine

only knight-kits have :
“CONVENIENCE ENGINEERING”
for easiest building...no previous.
electronic experience neaded

Exclusive in Knights-Kits, "convenience enginsering’’ /
means speclal attentlon to every detail: resistors /
are carded and numbered for easy selsction...all /|
parts and hardware ara packaged in clear plastic
bags for easy identlfication...wire is-grecut,

- stripped, tinned and color-coded to save time... e /
special printed circuitry is used to eliminate 4
complex wiring...all parts are top premium
quality...you get everything—even the solder!
Finally, Knight-Kit instructions are clear as
crystal; step-by-step procedure and wall-sized
picture diagrams make assembly a marvel of
simplicity. Your fina! reward is proud
enjoyment of the superior performance

designed into your Knight-KIt..

Laecht Kt Byyraters

R-100 Amateur Communica-
tions Receiver (Hi-gain, with
built-in Q-Muttiplier). . $104.50

only 35 down

Y-7113 Citizen's Band
Transcelver  $39.95

only $2 down

4esssacasessuasaessse

1 .

FREE send for the value-packe'd
1960 ALLIED CATALOG

Write for the 1960 ALLIED Catalog featuring the

SEE THEM HERE Z ALLIED
TR RS
é E'_ECTRON|CS complete KNIGHT-KIT line—see the big news in

AMATEUR KITS

1 Vet i Covapwsisy electronic kits—get this leading Buying Guide for
-Watt Transmitter everything in Electronics. Send for your FREE copy.
Sel-Powered VFO - 1960 srenind PR v
100 ke 'Crystal Calibrator

RF 2" Bridge - . Sts ‘ » .

SHAef agtige OSSHiaISy "; e — ALLIED RADIO CORP., Dept. 163-J9
. 100 N. Western Ave., Chicago 80, lil,
[0 Send FREE 1960 ALLIED Cataiog

’

. - . Name.
Pioneers in the development of the world's finest electronic kits
| L Address
=== our 39th year
THE WORLD'S LARGESY ELECTRONIC SUPPLY HOUSE City. __Zone___State.

Sl e e e
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BURGESS

Leakproof
FLASHLIGHT BATTERIES

7‘%«) 2ead zw 206

PORTABLE LIGHTS

auncsss -BATTE’RY COMPANY:::

mseron }mums . NIAGARA F__aqs, CANADA

Bookshelf (Continued from page 16)

such as virology, ensymology, cytogenics,
radio-chemistry, ete. This should be a use-
ful reference tool for those who are in-
terested in modern-day science.

LSS SR e U ss Y

"EXPERIMENTAL MUSIC" by Hiller and
Isaacson. Published by McGraw-Hill Book
Co., 330 West 42nd St., New York 36, N. Y.
196 pages. $6.00.

This is the “first book dealing with the
application of scientific method to musical
composition.” It explains techniques used
to produce music by means of electronic
computers. It is not a “light” or popular
treatment of the subject, but rather a
scholarly exposition of the problems in-
volved. Written by a musician and a math-
ematician, the book is authoritative; how-
ever, its contents can be understood fully
only by a person with a solid background
in both music and mathematics. If you
qualify, you should find it very interesting
and a worthwhile addition to your library.

1SN v SN e

"ELECTRONIC CIRCUIT THEORY" by
Zimmerman and Mason. Published by John
Wiley and Sons, 440 Fourth Ave., New
York 16, N. Y. 564 pages. $10.75.

An excellent guide to-the understandmg
of the theory of circuit design, this book is
very coimprehensive in its scope and is gen-
erously illustrated. .Sinee it relies heavily
on mathematical equations, including cal-
culus, it is recommended only to the en-
gineer or the engineering student.

QQQ

"THE SOUND :CF HIGH FIDELITY" by
Jordan and Cunningham. . Published by the
Windsor Press, 200 East Ontario St., Chi-
cago 11, Ill. 208 pages. $3.95.

Of all the many books that ‘have been
published about high fidelity, this is one of
the very best. It is interestingly and au-
thoritatively written, attxactlvely designed,
and surprisingly comprehensive in view of
its necessarily limited size. Included are
clear explanations of almost every facet of
hi-fi. It is an especially good choice for the
beginner because it also includes clear and
concise explanations of the principles of

20 ) Always say you saw it in—POPULAR ELECTRONICS



NOT USED,NOT PULLED OUT OF OLD SETS

Brand New

T BETTER
THAN
OFF!

REMEMBER ...ALL RAD-TEL TIIBES
GUARANTEED ONE FULL YEAR

Rad-Tel — Suppliers In Mail Order For Over 10 Years!

Type Price Type Price Type Price , Type Price  Type Price . Type Price . Type Price = Type Price

1ax2 62 | sams, 79 | eams .78 | eBa5 .65 | eDT6 53 | 12aQ5 52 | 1216 .58 | 1978 .80
1B3GT 79 | SANB .86 | 6AN8 .85 | 6BQ6GT 6J5GT .51 | 12AT6 .43 | 125A7M.86 | 25BQ6GT
155 .51 SAQ5 .52 6AQ5 .50 1.05 66 .67 12A77 76 125K7GT 1
104 .57 SAT8 .80 6AT6 .43 6BQ7 .95 | ¢K6GT .58 | 12AU6 .50 | 74 | 25C5 .53
3 53 | SBKTA 82 | ears 79 | 6BR& T8 416 84 | 12aU7 60 | 12SNTGT 25CD6 1.44
A i SBQ7 97 6AUA4GT .82 6BYé6 .54 654 .48 12AV6 .41 64 25CU6 1.1
: | 5¢G8 76 6AUG 50 6BZ6 .54 6X4 39 12aV7 .75 12v6GT 53 25L6 .57
3?4 .60 5CLs 76 | eaus 87 | 6BZ7 .97 | 6x8 77 | 12aX7 .63 | 12W6é .69 | 35C5 .51
KLYE N 516 68 | eave a0 | 6C4 431 6Y6G .65 | 12a77 86 | 17AX4 .67 | 3SISGT .60
3AU6 .51 518 ‘a1 6BA6 49 6CB6 .54 | 8AU8 .83 1284 .63 | 17BQ6 1.09 | ‘5085 .60
3aV6 81 | 5U4GB (60 | emcs 54 | 6CD6 1.42 | BAWS .93 | ya5pc 5o | 19AU4 83 | 50C5 .53
g:ig 5;: 508 81 | empe 51 | 6CF6 .64 | 1ICYT 75 | 128E¢ 53 | 198G6 1.39 | 50166T .61
acss o || b B Y emes s f 2T 5| mape 7 | 12eM7 73 4 sk ar Types'tiar isted
3CFs 60 | Sy3or a6 | 6BF6 44 | (Cmy ge | 12AFs a9 | 128Q6CT

3DT6 .50 6ABA .46 6BG6G 1.66 65K7GT .74 SEND FOR NEW FREE
3va 58 6ACTM .36 6BH8 .87 22?(,7 ”?; 6SN7GT .65 }%E}? ;2 BROCHURE OF TUBES
4BN6 75 | saFs 97 | 6BK7 85 | ecus 1.08 | oya  ae | 12CUS 38 AND PARTS
4BQ7 96 | 6AGS 65 | 6BN4 57 | 6CY7 71 | gug  7g | 12€CU6 1.06

4DT6 .55 6AR6 .79 6BNG6 .74 6DE6 .58 6V6GT 54 | 12DQ6 1.04

4877 .96 | 6AKs 95 | eBQ/ 6DG6GT 59 | ewacr 57 | 128 6¢ | USE THIS AD AS
4CB6 .59 6ALS .47 CU6 1.25 | 6DQs 1.10. ] 6W6GT .69 | 12KS .65 YQUR ORDER BLANK
CONVERT YOUR PRESENT SYSTEM TO STEREO! ELECTROSTATIC 3 ELEMENT TWEETER‘

First
time
at this
tow price ea

Buflt-in Crossover Network
Wide 120° Dispersion
Angle

Buiit-in, AC Power Supply
1mpraves ‘Any Speaker

( 3 q@@ RCA RS-1518

Hi-Fi Amplifier
e For Stereo System o« 3 Stages

to Audio Amplification; Push-Pull
Qutput e 3 Inputs—tuner,, phano,

tape, left or right chaunel of
stereo system o« Front Panel Con-

trol o Scparate Bass, Treble and

5 System
Leudness control e Neaative Read: Rated better than umits costing 2, 3 fimes more,
. te
Sew g Lo!s l_OtWta_ﬂs with less than 1329% co"'m:;oé:sﬁl\r s a\r/‘vyALsr:’teﬁrk" ' ELonpE o
Dist. Cost "‘5 A wWith .'ntractwc plastec grilles. Size 1173 x 6 x 44/,
i 15W maximum. Frequency re- Shpg. wt. 7 Ibs,
5902327‘-52'%\/2: 1000 SyEles: ACCESSORIES RECOMMENDED AND AVAILABLE

% lmp. from Juapan.
gt 35 Chambers Street:
1945 Newark 5, N. J.

Mitchell 2-3147

Not Affiliated With Any Other Mail Order Tube Co.

TERMS: 25% dep. must accompany all orders —' bal. C.0.D. All shipments F.O.B. Newark warehouse,
NO HANDLING CHARGE WITH THIS AD. Subject to prior salg. No C.O.D.’s outside continental U.S.A.
— - — e
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Bookshelf

basic electronics that underlie top-grade hi-
fi performance. This book is very highly
recommended both to the neophyte and the
expert.

(Continued from page 20)

LSS SR oS U e

"SERVICING TRANSISTOR RADIOS:
Vol, 3" published by Howard W. Sams and
Co., Inc., 2201 East 46th St., Indianapolis 6,
Ind. 160 pages. Soft cover. $2.95.

An informative volume on the repair of
transistor radios, this book covers the late
models of 23 manufacturers. Use of the
well-known “Photofact” technique-—photo-
graphs, schematics, parts lists and align-

" ment instructions—makes the presentation

crystal-clear. Included is a brief but helpful
section on transistor circuit theory. Highly
recommended.

Free Literature Roundup

Two new catalogs are available from
Electro-Voice, Inc., Buchanan, Mich. Cata-
log 134 is a colorful and attractive 26-page

guide to hi-fi equipment; it also contains an
introduction to stereophonic sound and il-
lustrates proper placement of stereo speak-
er systems. Catalogue 120A is a descrip-
tive guide to E-V professional microphones
and contains photographs, response curves,
polar patterns, wiring diagrams, and other
specifications for the complete E-V micro-
phone line,

An entire series of science materials for
use in teaching science to the younger set
is described in an attractive 36-page catalog
available from Science Materials Center, 59
Fourth Ave., Dept. M-4, New York 3, N. Y.
The educational and instructional material
covers such fields as electronics, electricity,
physics, mechanies, engincering, radiation
detection, and others.

“Facts About Storage Batteries” is the
title of an interesting and informative 32-
page booklet published by Exide Automo-
tive Division, P. O. Box QB 6266, Cleveland
1, Ohio. It covers car, tractor and boat bat-
teries, with explanations of how they work
and how to get the maximum amount of
service from them.

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 opportunities 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, ete., also good RATINGS IN THE ARMED FORCES,

UP TO SEVEN TECHNICIANS are needed for every engineer . .. this, plus
su%erior tgaining is why Baile, i Gtrgduates are bemghpalg more totsfart.
and are advancing more rapidly than many men who have spent four : P
years in training. tions waiting BAILEY GRADUATES,

Resident training is easier and costs less than T MAIL TODAY

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

"VETERAN APPROVED

BAILEY TECHNICAL SCHOOLS

1625 S. Grand e St. Louls 4, Mo.

This Minneopolis-Honeywell system
controls hundreds of outomatic man-,
ufacturing  operations. Experience
on live equipment is emphasized at
Bailey ond is another reason for the
tremendous backlog of high pay posi=
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JUST IMPORTED

FROM ITALY!

Amazing Little Machine With Spinning Wheels and Trip
Mechanism Adds le' To 9,999,999. .. Automatically!

tripl the nut wheel
alectri

Not a fiat, ves dpoc.ke'. ndder—not l

fndul.—no bewil,

ollow, tere for the trl tum h rul

desk-type adding machine thn. workl nu

the ssme nclcnuﬂo prl ;: "h
ut wl -

o
g«u ol-cllﬂlv.yl lt ndda up bank state-
inventories, b“

H
E.

ments, sales slipa,

END MEFNTAL ADDING—

No more adding ures in your Innd
. . . seribbling num ers on a
waking mistakes tbat cost y Um

and cost you money! almnly preas the
is wonder-workin

numbers
it

numbers in the answer ws—IN-
STANTLY and AUTOMATICALLYI
It keeps you within your budlu o208
keeps you from overspend!

l.ecll Jou from the lmlnuku emnpnniu

ten make . . . adds
'y tho ﬁl\lru for your income tax . . .

Addn np stock dmm l‘. oo

othu dd

itsell a hi

you save,
AN ITALIAN INVENTION

An eminent inventor in Italy discovered

the -ecut of the lool roof, now-elec-

p
m:nd times over ln t.ha money

te it. Instead . anted s

rul. duk‘:r adding machine . . . thu
operate, even s ch d .
mn would be nu(omnuc . . fool p:

roof
and, sbove lu within lhc por.ht-

book of ereryone
He found uu Amwud after studying the
w

electric comput-

designed s0_that the lenUut
touch makes the wheels ide turnl
After one complete turn . . . the first

pays for .

wheel lpmmlﬁu

200.00 ma-

W the
smaller ;uwmobilu and smaller
tarted manufacturin, ',h

eye! . s
revoluuomr{‘ new smaller, non- 3

offices and individuals
in Rom enico, Klorence tried it.
WIIAT ACCLAIM IT ME‘K‘ WITH!
A

ol ﬂzurn wlthin nwndn speed of
electric machines. Gisnt wmpﬂni- nvo

And from individuais umo eren more
llowhu stories. Instantly adding became

pleasure instead of an A{mnunx
cl-ou. Households beumo
red . . budgets stuck to
checked . ", . mountaina of ﬁﬁn“ Addod
In no time . . . mistakes a t|

And when this remarkable adding ma-
cliine was import to this countr!. th
acclaim was just as great! For b
last was what every

L
of . . . every atore has been waiting
for, The perfect, small, easy use,
automatic, desk model adding chine
P Deautiful silver tone, and blue
finish, w‘lﬂ: b Yy read numbera

st a'price so incredibly low

that’ not a famil
afford to

or lma or office can
be wi [

out it

FREE TRIAL OFFER

How would you like to try this lulllll\(
chino in
e en-

peuny
test it s lnu
ediling machines

new gleaming metal adding ma

cost you
Just push

ny.
tg?numbm down. Seo bow
the most gentle
turns me wheel.l

o
the cltlﬂn; bar
on the side mnl- the numbers tnside
the nnnwu window -u whirl back to

seven insta
ut tN.l lmlllﬂl uddnu machine on
our desk. See how instead of o0

eck
your bills, atatements, uumlte- iuvm-

AGENTS!
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SALESMEN!

THE BIGGEST MONEY-
MAKER YOU HAVE
EVER KNOWN!

ADDIPRESTO Is the greatast gold-
mine Simply o

this boumul
ing mnehln. th

comp 1ters.

30 SECONDS!
no selling
can’t keep mpl. lrom bluln:l 1'.'
ety Bome

very mo. ev
needs it.
gﬂ started m the

tion.
mu ADDIPRES 0.

MAIL COUPON NOW!{

1

mply show
lunlnl metal add-
apinn:n, i
lp mechanlsm
200 00 electric
on ml

\hh
esmonstration:
COLUMN OF Flf‘Ul'lES in
After thlll t.benl

no

.(%A\G

ssles i nothing.

end for yours today snd
|gnlt. money you

00 com-
There is no other maehine

ave ever known.

tories, budgets, reports . . . eack in
seconds 5 lllﬂ neter make costly
n usiness, ses how thls
ecis| machine will save you
unbelieub!l low price s ed
times over. Give one w every aecri
etory clerk, every n who ever ldd-l
Seo how it cuts out. t.rlpc to your l»ooi-
eeper, saves time, lmpmvu the
ciency of your nﬂu com ADDL*

You must at

PRESTOQ is one o( the most velmable

and ul inventions you ever or
penny.

it won’t ‘cost you a
‘"rply Still_Ver

rn 'r |l
Yes, lt i hnpmliblo lm to
:llu o beauty, speed an ,do‘:mch;gywo(
DDanLSTI) uatil you actuslly see it
and use it. Let us send it to you for
one week's completely free trial.

Limited
Goupon

Tlu rice of ADDIPRESTO is only
Dp Remember, it is & resl adding
muhlno wl uplnnln wheels u:d auto-

mnuo me the same type a2
$200.00 oﬂen wmpuunc m:chlnn Bn!
ADDI B from P

of your hand wlthout oluou-lnl'.y 1t wﬂl
save you its remarkable low cost m
times over, euun yw wm UIE it
fg g.l fres du

complicated pocket s

Howe: th uine ADDI-
peist 2 S e Ao

is not yet sold in stores. Act mow and

got yours by malil.
ADDIPRESTO Iv shipped with
protective_ plastlc cover an:
QUARANTEE CERTIFICATE,

GUARANTEE

Tbis original ADDIPRES-
TO {s precision-made from
the finest quality materi:

ud will ou a lif dm

ect-l
Unwndiuontlb
Guaranteed against defects
in material or workmanshipg
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108 E. 16th St.
New York 3, N. Y.

I wi
you say jt is
Questions asked, and
O 1 enclose $14. 93
save orer $1
7-day FREE trial.

O You
l-’lIEB uhl period.

or 1 may

ORLD’S FIRST
PERSONAL SIZE
DESK ADDING MACHINE!

i

FOR THE FIRST TIME
—Your Own Personal
Desk Model Automatic
Adding Machine!
Now you can keep ADDIPRESTO

on your desk st home or ofice and
unever add S our hnd

-fun Yo SECON
ADDiPRESTO

08t lny lkﬂdlll.
uplnnl.n huh lnd compu
mechan do the ﬂtu.nnl

matical

suto-

PROVEN IN USE

Don't confuse this desk-
model reat Addlnx machine
with _ fat adders.
ADDIPRES ll used bY
offices, institutions,
(or Addln( s that demand

and accuracy.

Uud hy riant corporatiouns,
Suu time, saves mantal
k, maves morey. A

wor! real
sdding mnchlnt

return it and you will
I will bave used the machine entirely f

(clicck or money order) as psyment in mn This my l
.00 in postage and handling charges. Same guarantee . . .

bill me for $14.95 (plus postage and hLandling) after wy

{ .
| OLIVER GARFIELD CO., INC., Dept. PE-99

to me.
refund my moncy at onee,

(¥ ¥ 35 650000600000060000000000000 BOOCO000A0000000A000008300000
ADDRESS .... o
(P A7c06000000000000000000000 080000 ZONE.... STATE............
O QUANTITY BUYERS SAVEL! 2 Machines only $13.95 each. 0

8 to 5 Machines only $12.95 escb.

e e et g Gy P O Y W A 90y P

T-day

Yes, 1 want to try ADDIPRESTO, the new Iullnn Office T}‘Do Adding lhchlue |
ill use the machine for one week witheut rixk ust be everything
ne
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NEW 2WAY CITIZENS BAND
RADIO-TELEPHONE KIT

11-METER

| TRANSCEIVER

Complotely Tostad
and Approved

CHECK THESE “EXCLUSIVE" FEATURES

» Complete as Shown with All Tubes and Parts
& Sockets and Small Parts Riveted to Chassis
¥ Transmitting Crystal » Punched Chassis
¥ Hi-Gain Crystal Mike 1 Modulation Indicator
## Coaxial Connecter Mounted on Chassis
» 25-ft. of RG58U Included for Your Antenna
» Tunable Receiver ¥ Full 5-Wat Input
¥ Operates [HOV-AC 1~ Silyer Slug Shielded Coils
Complete Diagram Furnished
GROUND PLANE ANTENNA KIT $19.95

DON'T WAIT! ORDER YOURS Now!

Phone TYler 8-9400

HERSHEL =

5249 GRAND RIVER Detroit 8, Michigan

“Stop playing your pancakes
and start eating them, or I’ll
take away that Jensen Car-
tridge!”

24
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FM TUNER KIT

Heath's Model FM-4 high-fidelity FM
tuner kit features 2.5-microvolt sensitivity,
automatic frequency control with defeat
switch, and flywheel tuning. In addition to
the normal audio output, a multiplex out-
put is provided for use with a multiplex
adapter. Ease of construction is assured by

prealigned i.[. transformers and a prewired,

$34.95.
Mich.)

prealigned tuning unit. (Heuth

Compuny, Benton Harbor,

PROMOTIONAL TAPE OFFER

For the price of two 7” reels of unrecord-
ed Audiotape #1251 plus $1.00, you receive
a duo-pack which includes onc reel of blank
Audiotape plus one 7” reel of “Blood and
Thunder Classics.” This special stereo tape
offer is being made by Audio Devices. Inc.,
444 Madison Ave., New York 22, N. Y. The
prerecorded stereo reel includes Tchaikov-
sky’s ““Russian Dance” from the Nutcracker
Suite. Sibelius' Finlundida, de Falla's “Dance
of Terror” and “Ritual Fire Dance” from
El Amor Brujo, Katchaturian’s “Saber
Dance,” Stravinski's Fire Bird Suite, and
other selections. The stereo program time
is 30 minutes. A mono version, with one
hour of music, is also available.

CITIZENS BAND TRANSCEIVER

The CD-5 “Citi-fane” five-channel trans-
ceiver for operation on the new Class “D”
Citizens - Band has been announced by
Multi-Products Co., 21470 Coolidge High-
way, Oak Park 37, Mich. The transmitter
section is rated at 5 watts input, is AM-
modulated, and comes complete with

Always say you saw it in—POPULAR ELECTRONICS



EARN MORE MONEY...GET INTO

TELEVISION

ELECTRONICS=RADIO

Learn ALL 8 PHASES in ONE MODERN HOME-STUDY COURSE
At Home ~ In Spare Tirrf%w,_.,._...\

YOU GET ALL THIS NEWEST
PRACTICAL EQUIPMENT

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

Parts to build a powerful Superhet Receiver,

standard broadcast and short wave 35 4 s g e A
o Parts to conduct many experiments and build !, . { |
Continuity Checker. RF Ocillator, TV Circuits, g T L
Audio Oscillator, TRF Receiver, Signal Generator H Ti‘.-""‘ ¥ :zuE!?‘,K.l‘Tg
» A Vvaluable Professional Multitester ésﬁiﬁ e ]
» o
YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL & PHASES
Y. TELEVISION, INCLUDING COLOR TV 5. PREPARATION FOR FZC LICENSE
2. RADIO, FM AND AM 6. AUTOMATION
3. INDUSTRIAL ELECTRONICS 7. RADAR AND MICRO WAVES
4. SOUND RECORDING AND HI FIDELITY 8. COMMUNICATIONS

YOU ARE NEEDED IN THE TELEVISION-ELECTRONICS-RADIO INDUSTRY! — many other materials and services

You can build a secure future for yourself if you get into Elec- — consultation privilege with our
) 4 8 qualitied staff, and Graduate Em-

. [ . » M 101 -
tronics NOW! Today’s shortage of trained technicians creates ployment Scrvire. EVERYTHING
tremendous opportunities. National Schools Shop-Method trained  YOU NEED for outstanding success

technicians are in constant and growing demand for high-pay jobs in Electronics,
in Broadcasting and Communications, Electronic Réscarch, Serv-
icing and Repair, and many other branches. RESIDENT TRAINING AT 108

Let National Schools, a Resident course. You can handle sales, servic-
Technical Schoo! for over 50 years ing, manufacturing, or make good
train you for today's unlimited op- money in your own husiness. SEND
portunities in electronics! Qur Shop  FOR FACTS TODAY'!
Method scains you to be a MASTER  ¢arn s You LEARN. Many of our
date dcvelopcd by csperie)ncetll;‘ in. students earn their entire tuition and
=0 A more in Spare Time jobs we show
structors and engineers, your Tele- | 1 do while | S
rama Course will teach you all phases i nd A7 G G TR TS
of the industry quickly, clearly and YOU GET EVERYTHING YOU NEED —
correctly. You can master the most Clear, profusely illustrated lessons,
modern’ projects, such as Color TV, shop-tested manuals, modera circuit
printed circuits — even prepare for diagrams, practical job projects — all
FCC License without taking a special the valuable equipment shown above

] yl;I wish to take yout o ln%ele_s.

our Resident | At
] ‘:gds m Shops Labs and
our DiE. T

\earn. OV
intormatios.

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
LGS ANGELES 37, CALIFORNIA

Fully- illustrated “Career” Book in [ SET FASTISERVICE ZMAIINOWITO I
FREE! iv-Radio-Electronics. PLUS actual sample ! NATIONAL 3CHOOLS. DEPY. R2G-99 I
fesson—yours at no cost, no obligation. 4000 S. FIGUEROA 57
CLIP COUPON NOW . .. MAIL IT TODAY! Sen el e CalLe . I
Rush free TY-Radio "Opportunity” Book and sample  f
§ lessun. Nosalesman will call. ]
APPROVED FOR G.I. TRAINING § vE— AGE !
NATIONAL SCHOOLS '/ — '
CITY — — - ZONE STATE —
4000 5. FIGUEROA ST, LOS ANGELES 37, CALIF, ' Check H interested ONLY in 2esident Schoal traming at Los Angeles.
‘ VETERANS. Give dote of Duchorge —
‘_---—_---------

September, 1959 25



KIT: HSK33 turntable 49, 50 AK 12 12” tone
arm, 23.95; TBA base, 17.95 %

. there’s only one choice

you need to make

DELUXE ASSEMBLED: 33H turntable.
79.50; 212-SX tone arm. 34.00; 33C base, 23.95.

If you have decided to go real hi-fi and
want the security of professional playing
equipment, then naturally you'll step up
to a GRAY turntable and arm combi-
nation.

Whether you choose the custom deluxe
factory assembled units or the economi-
cal precision kits, you get all the engi-
neering extras exclusive with GRAY.

GRAY stands for superb engineering
and highest value for those who need
the best.

exclusive GRAY features

Oversized platter and bear-
ing assembly

GRAY Hysteresis Belt Drive
G R A High Fidelity
Division
DEPT. P, 16 ARBOR ST., HARTFORD 1, CONN.
26
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Features include
noise limiter. A

crystals for once channel.
control

a squelch and

ceramic-type crystal microphone is provided
as well as license application Form 505.
Price, $124.50.

MAGNETIC STEREO CARTRIDGES

Two additions to the G.E. line of stereo
cartridges have been announced recently.
The VR-225 is a variable reluctance design
with a 0.5-mil diamond stylus for use with
professional turntable systems. Frequency
response is from 29 to 20,000 cps +3 db, and
channel separation is up to 30 db. Lateral
compliance is 4x 10" cm/dyne, vertical

compliance 2.5 x 10~ cm/dyne. Price, $27.95.

The VR-227 is similar to the VR-225 but
has a 0.7-mil diamond stylus and is for use
with record changers. Frequency response
is from 20 to 17,000 cps +=3 db. Lateral com-
pliance is 3 x 10 ecm/dyne, vertical compli-
ance 2 x 10 cm/dyne. Price, $24.95. (Gen-
erul Electric Specizlty Electronic Compon-
ents Dept., West Genesee St., Auburn,
N. Y.)

HANDY WIRE CUTTER
The “Little Snipper,” manufactured by
E. V. Nielsen. Inc., 575 Hope St., P. O. Box

Always say you saw it in—POPULAR ELECTRONICS




LET RCA TRAIN YOU
, IN ELECTRONICS

P e e m———

RCA Institutes celebrates Fifty Years of Electronic
Training by introducing its newest Hon:e Study Course . ..

ELECTRONICS FOR AUTOMATION

... Now you have four comprehensive courses for your

electronic training . ..

from basic electronic theory to the more

advanced principles of color TV and Automation.

Send for our
64 page Home
Study Catalog

FREE!

RESIDENT SCHOO! offers Tech
ntcal tnstitute and Vocational Schoot
Caurses 1n Electronics. Day and
Evening classes start 4 times each
year. Resident School Catalog sent
free on request.

September, 1959

Electronics
for
Automation

Practical work with the very first lesson. Pay-as-you-learn.
You need pay for only one study group at a time.

RCA INSTITUTES, Inc. Home study school, Oept. PE-99

A Service of Radio Corporotion of Americo
350 West Fourth Street, New York 14, N. Y.
Without obligation. send me the FRZE cotolog of Home Study Courses. No
solesman will call.

Cuy 9 o o oeceso 0 Goo @ .. . Zone . .. Slote . Liiiiiiiiaaraans

Kotean Vels! Enter Discharge Dote. .. o 5 o000 0000000000E0G
CANADIANS _ yake ndvantage of these same RCA courses at no
. additional cost. No postage, no customs, no delay. Send coupon to:

RCA Victor Company, Ltd., 5001 Cote e Liesse Rd., Montreal 9, Quebec

To save time, paste coupon on posiard.
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383, Glenbrook Station, Stamford, Conn.,
is easy to use, reaches into tight spots, and
doubles as a pick-up pincers. It cuts steel
wire in the smaller gauges and copper up to
#12. The “Little Snipper” comes in stand-
ard lengths ranging from 2 to 18 inches;
most popular are the 4” model at $4.25 and

the 6” model at $4.50. For prices on other
lengths and further information, write to

the manufacturer.

STEREO AMP/PREAMP
Sherwood Electionic Laboratories, Inc.,
4300 N. California Ave., Chicago 18, Ill., has
announced a 36-watt add-on basic amplifier

WE HAVE OVER

(000 USED TV SETS

At All Times In Our Huge V::::I:;o::
o
Buy one¢ or more of (hcs:w\l\'/‘ R Lcet!

‘;H sel&"ts‘“iu“'sE ot DUI;RKING condition!
s

¥
GOOD W

f ole or Table Model
Your Choice—Cons o e cgas GO

FREE

Bonus Antenna
Given with Any

10”. ...$23.00 " wa-1$85.00
133300 Jor izéa00 | TV Set ordert
t .
len:3a0.00 217 $72.00
167 35%r. . $99.00
When ordering TVs, state whevtrr:’r FREE
table model or consolkee :,s' sd::I Ali i
a -
R pr:'re;leltw:vc;y oe':(p"r‘ess F.0.B. Newl- ".chEHter:” Cord
::/ks *On any auantity, WIRE or CAL ?wgn with Any
: ube Order of
'
today! [ikp order o

SEND for our FREE compiete TUBE g PARTS LIST gad order blank

GUARANTEE: w.
guarantee to replace
FREE for one (1) year
any tube  purchased
from us which fails to

function efficiently un-

der actual operating
conditions. Refunds
will be made promptly
for any defective nier-
chandise within 5 days
of rececipt.
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and stereo preamp to convert monophonic
systems to stereo. Among the controls on
the S-4400 are a presence-rise switch, phono
scratch and rumble filter switch, ‘*‘center-

set” loudness control, tape monitor switch,
and an output tube balance control. Con-
trol features essential to stereo operation
include the dual loudness control, stereo
normal/reverse switch, and phase-reversal
switch. Frequency response at 36 watts is
20 cps to 20 ke. = 1% db. Price, $159.50.

WALL-HUNG FOLDING TABLE
Do-it-yourself’ers can now make a con-
venient wall-hung table that folds flat
against the wall when not in use. It can
be done in minutes simply by attaching
any counter top material to a pair of
“Droptop” folding wall brackets. These

VIDEO ELECTRIC COMPANY says: DOWN WITH. RISING COSTS OF ELECTRON TUBES

. OVER ONE MILLION USED
TUBES TO SELECT FROM

: . Hifi
Chastis or (npr;

cot
Life Test, < Testing

saveer
&ave saxecr sncs :
Sawn Sy eacy o) | 27
faxicr oKy s6ca sa7 Inr
saxscy snay #8608 ooy 707
eHic 2 ¢acc . X7 /xxrm
oon scca ssrs csas’ 7ve
coas ith sare asury &
A7 Toac UG sG g3y 12a8
MG sUaca bidel) 6Srs 12aps
b Suag g ears 12403
wis SUice ciixs 4 12874
510 £ saxy asny 12817
alr 3vec saLycy 6517 12aue
unscr sxe” Sang osny 124u7
o svacr suascr ssircr Jiavs
Fs svaic char esnrGy l3ave
fLe s ase HoH 2avy
7¢a 59 eaxray el 12axicy
cr SAYSC 1zaxy
cAna 6357
ts cany 1143 Gre 12427
7e8 Gnzg 12a1
7 acy SHIY T8 128a,
33 Garq suacy .
e GAGS ey ot 12857
7ra s scs PO 128Dy
1?1231, sanaGr &2a vy 1ancs
2 2 scas ¥ 12nre
297 cans Scasl swagy DHe
12527 €ALs ceret Hyptd [HH
12s¢7 aaLy scar S 12867
R A e o 17807
e prerd seme vic FE g
1258761 296 “ENy Jayma V2nge
13507 Saarcr 5C3g os 1254
i any o371 74 le
GaGr s @ug & 127
12wear sare oyt He 120g
N eI 2
THE TUBES ADVERT, R
ISED HERE,
BE ELECTRICA,, EIN ARE NOB ngcy
MARKED, LT PERFECT FaCToRY sscnnossé:":‘:ls:onu's““ FARELE
AND ARE 50

FREE POSTAGE
Terrltories on orders over .00.
25¢ handling charge on arders under
$5. 259%  deposit required on
€.0.D.’s. Pleas: send approximate 9848
postage or freight on Canadian and 4.984,
foreign arders. Subject to prior sale,

ELECTRIC COMPANY
9-15 Sixth St., Harrison, N. J.
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Accredited by the National
Home Study Council

good training
doesn’t cost . . .
it pays!

We Guarantee
Get all 3 FREE

We guarantee

to train you until you receive

Your FCC License

—or your money back

The Master Course in Electronics will provide you with the
mental tools of the electronics technician and prepare you for a
First Class FCC License (Commercial) with a radar endorsement.
When you successfully complete the Master Course, if you fail
to pass the FCC examination, you will receive a full refund of
all tuition payments.

Cleveland Institute training results in jok offers
like these:

Radio Operators

'WA has opportunities
for radio operators with
a 2nd class license or
hetter. Must be able to
tvpe at least 35 wpm.
Free transportation for
self and family. Vacation
and many other benefits.

Electronic Technicians

Goodyear Aircraft Corp.
has openings for elec-
tronic technicians, to
work as assistants to
engineers on develop-
mental electronics proj-
ects such as missile sys-
tems, radar, antennas

and analog compulers.

And our trainees get good jobs

‘‘lnvestment in training really pays off"*

I am now employed by the Western Electric Com-
pany as an electronic tester. My status as a student
ol Cleveland Institute was an important factor in my
being employed. Knowledre gained thraugh the course
has proved amazingly helplul and affords me a teeling
of complete confidence.”

1. K. Spence, Greensboro, N. C.

Cleveland Institute of Electronics
4900 Euclid Ave. Desk PE-55 Cleveland 3, Ohio

September, 1959

Get Your FCC License
Quickly

Opportunities
How 10 get IR
a In Electronics

commercial

Cleveland Institute of Eléctronics
Desk PE-55, 4900 Euclid Ave., Cleveland 3, Ohic

F---ﬂ--------------.

.Please send Free Booklets prepared to he}p me .
get ahead in Electronics. 1 have had training or .
experience in Electronics as indicated below:

O Military {0 Broadcasting ]
ID Radio-TV Servicing ] Home Experimenting [ ]
IO Manufacturing ] Telephone Company |

§ O Amateur Radio O Other. ]
:In what kind of work In what branch of 1
are you now engaged? Electronics are you I
I_ - interested ”. 1
i 1
1- 1
IName — Age - [ |
i

lAddress S 1
lCity — Zone__State_ S 1
1 PE-55 L]
| P L L T T L L
29



maybe you've seen such quality before but
never at these low prices

SONIC

STEREO COMPONENTS

Engineered by one of the nation's foremost independent
phonograph manufacturers. These new high fidelity
stereo components represent this firm’s vast engineer-
ing and production experience.-
SONIC CUSTOM-CRAFT §-200 12 watt
stereo, master control center and dual
amplifierd. 6 watts per channel de-
velops 24 watts of peak power. Fre-
quency response, += 1.5 db from 50
- to 15,000 cps. Total harmonic dis-
tortion, less than 295 at full rated output. Stereo or mono-
phonic inputs. Internal audible stereo test signal for channel
and speaker balance adjustment. 9 separate front-panel con-
trols. 4, 8 and 16 ohm outputs for single, double, or triple
channel operation. -audiophile net with enclosure $49.95
SONIC CUSTOM-CRAFT S-100 low-
. - priced hi-fi 10 watt stereo, master
SETERRY uu SR control centcl:, anlddduall amplifiers,
D OD - 5 watts per channel develops 20 watts

of peak power. 50 to 15,000 cps
X response with less than 595 of total
harmonic distortion at full rated power. Hum and noise, 45 db
below maximum rated power, 4 stereo or monophonic inputs.

8 ohm outputs for single or double operation.
audiophile net with enclosure $34.95
SONIC CUSTOM-CRAFT MODEL 19
FM-AM TUNER Super-sensitive tuner
features drift-free automatic frequency
| control performance and 3.gang tun-
| ing capacitor for optimum selectivity.
. SRS Sensitivity-FM 5 uv for 30 db quiet-
ing. Total harmonic distortion at rated output, less than 1.5%.
Selectivity bandwidth at 6 db point: FM 200 ke, AM 9 k.
Frequency response, FM = 2 db of standard de-emphasis cutve,
AM 20 to 9,000 cps. Function switch AM, FM or, FM-AFC.
audiophile net less cabinet $79.95

MODEL 19C with handsome genuine mahoqany cabinet,
. audiophtle net $99 95

SONIC CUSTOM-CRAFT $-400 (pictured above) Quality com.
bination 40 watt stereo _amplifier, . master control center, and
transistorized preamplifier. 20 witts per channel delivers 80
watts vof peak power. Frequency response, flat from 20 to
20,000 cps * 0.5 db. Less than 195 total harmonic distortion
at full rated output, Built-in stereo test signal to adjust channel
and speaker balance as well as speaker phasing. Sonic Stereo
Monitor, a precision meter shows when both channels are
properly balanced. 8 inputs and 9 front panel controls handle
any program source, 4, 8, and 16 ohm outputs for single,
double or triple channel operation, .

audiophile net with enclosure $99.95

[ = e B
®e © o0

your local hi-fi dealer, or write

at
SONIC INDUSTRIES, INC. 19 Wilbur Street, Lynbrook, N. Y.
30
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brackets come packaged in a kit which con-
tains two of the steel brackets, mounting
hardware, and a wrench. Cost, $9.95 per

3

f it

kit, postpaid. (Sturdilite Products, 2501
Peterson Ave., Chicago 45, Ill.)

STEREO TONE-ARM KIT

Components Corporation of Denville,
N. J., has annourniced a new stereo tone arm
in kit form. The Model AS “Auto-Set” tone
arm features a single pivot bearing which
is made of special heat-treated and polished
alloy material. Unique mounting arrange-
ments allow positioning of the arm for
maximum tracking accuracy and all stand-
ard stereo and mono cartridges can be ac-
commodated. Price, $19.50.

TOGL HOLDER
Holding up to 12 items, the ‘“Lifetime
Holder” ends clutter in workshop, garage,
and kitchen. No item is too small to be

held in place. Three tension adjustments
are available. The holder is 11” long and
comes with screws for wall mounting. Price,
$1.69. (The Culluhan Co., 5101 S. E. 17th
Ave,, Portland 2, Ore.) 30
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID
RADIO-TELEVISION SERVICE TECHNICIAN

2 BIG, COMPLETE KITS « % « x This great industry is begging
of PARTS & EQUIPMENT | for trained men . . . to step into good paying jobs

To el you leurn out the practical side or a profitable business of their own! Our new
‘::M“‘,:",;‘:,',;};‘,'ﬁ{’:;,:: plan opens the doors of quno-Televnsnon wide t(:
pecreditinir Ryt every ambitious man who is ready to act at once!

ety Men by the thousands. ..trained Radio-Television Service Techni-

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

praetice! this interesting, top paying field, but lack of ready money held you

back. Now — just $6 enrolls you for America’s finest, most up to
date home study training in Radio-Television! Unbelievable? No,
the explanation is simple! We believe Radio- Television must have
the additional men it needs as quickly as possible. We are willing to
do our part by making Sprayberry Training available for less money
down and on easier terms than ever before. This is your big oppor-
tunity to get the training you need...to step into a fine job or your
own Radio-Television Service Business.

Complete Facts Free —Act Now; Offer Limited

] Only a limited number of students may be accepted on this liberal
and unusual basis. We urge you to act at once.. .mail the coupon be-
low and get complete details plus our big new catalog and an actual

sample lesson—all free. No obligation...nosalesman will bother you.

4Thenex Spravherry HOME STUDY TRAINING IN SPARE TIME

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

Sn.5 Sctiogal at home inspare time. You keep on with your present joband income.
o Now offered ... this fine You train as fast or as slowly as you wish. You get valuable kits of
modern gecilloaconel parts and equipment for priceless shop-bench practice. And every-
o You build this powerful thing you receive, lessons and equipment alike, is all yours to keep.

two-band superhetlero.
dyne rndio receiver.

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

SPRAYBERRY Academy of Radio-Television

1512 W. Jarvis Avenue, Dept. 105-B, Chicago 26, Ilinols

Mail This Coupon Now —No Salesman Will Call

G Sprayberry Academy of Radio-Television
™ b mANE oy ok Dept. 105-B, 1512 W. Jarvis Ave., Chicago 26, Hi.

Please rush all information on your ALLL-NEW Radio-Tele-
vislon Training Plan. 1 understand this does not obligate me
and that no saleaman will call upen me. Include New Cat-

You build the
new Spray-
herry tester

N | RadioTelevision

i8.range

VYolt -Ohm - i v e € S E.
Sedlrg TRATNING Fiai alog and Sample lLesson FREE
meter test e e
meter. NAME ... Age,
ADDRESS ... . oot o ooemeeeceeee oo ceee et seeeenmaseesson -
Y eveeeen JONE L STATE J
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KT-250
IN KIT FORM

64.50

LA-250
COMPLETELY
WIRED

89.50

@ RESPONSE 17-21,000.CPS =+ 1 DB (at normal listening
tevel] @ UNJQUE “BLENDC CONTROL @ PREMIUM EL86
OUTPUT TUBES @ 50 WATT}WNAURAL—?S WATTS EACH
STEREO CHANNEL @ CLUTCH-O ERATED VOLUME CONTROL
@ SEPARATE BASS & TREBLE (0”"&0‘[5

A completely new stereo high fidelith amplifier with o high
quolity of reproduction, remarkable vetsatility ond new dis-
tinctive styling Full ronge of controlsh include o unique
“'blend’’ control for continvously variable thonnel separation
- —from full monaurol 1o full stereo, 4-positiomSelector, Mode,
Lovdness ond Phasing switches plus outputs for 8 or 16 ohm
“speckers Harmonic¢ distortion less than 0.25%, distortion
less thon 1%. Hum and Noite 74 db below NIl oulput.
Assembly is simple—no speclal skills or toofs requitgd. Com-
plete with deluxe cabinet and legs, ali parts, tubes and de-
toiled instruction monual, Shpg. wi., 26 Ibs. \

KY.250 Stereo Amplifier Kit 4.45 down Net 64s§0

LA-250 Stereo Amplifier, wired & tested—~8.95 down
Net 89.50

- _— . — e — —r

anding Design— Incbmparable Performance

Outst
STEREO/MONAURAL POWER AMPLIFIER KIT

et
K1-310
IN KIV FORM

47.50

T
COMPLETELY
WIRED

69.50

® 36 WATT STEREO AMPLIFIER—18 WATTS EACH CHAN-

NEL @ EMPLOYS 4 PREMIUM-TYPE 7189 TUBES @ 2

PRINTED CIRCUIT BOARDS fOR SIMPLIFIED WIRING @

RESPONSE BETTER THAN 35-30,000 CPS * 17, DB AT 18

WATTS © LESS THAN 19, HARMONIC OR IM DISTORTION
4

A superb basic slerag’ amplifier in easy-to-build kit form. Unit
moy be used with 8'stereo preamplifier to provide two 18 watt
stereo chaanels o, ot the flick of o switch, as o fine 36 watt
monaural ampliffer Contrals include 2 input volume controls,
Choanel Reverse switch ond Monoural-Stereo switch. Dual out:
puts for 4, 8, 16 -or 32 ohm speakers. Input sensitivity .45
volls per channel for full output. Tubes are 2.6ANB, 4-7189,
GZ1-34 rpttifier. Size 10-9/16” d x 5%” h x 13%” w. Com-
plete k® with cage, oll parts, tubes and detailed instruction
monuel Shpg. wt., 22 Ibs.
KT-310 Stereo Power Amplifier Kit—4.75 Down .. .Net 47.50
LA-310 Stereo Power Amplifier, wired ond tested—6.95 Down
Net 69.50

BOSTON, MASS.
110 Federal St.
HUbbard 2-7850

NEW YORK, N. Y.
100. 6th Ave.
WOrth 6-5300
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PROFESSIONAL STEREO CONTROL CENTER

ol KT-600
[N KIT FORM

79.50

LA-600
COMFLETELY
WIRED

134.50
@ RESPONSE 5-40,000 CPS * 1 DB @ UNIQUE STEREO &

MONAURAL CONTROL FEATURES @ PRECISE “NULL” BAL-
ANCING SYSTEM @ CONCENTRIC INPUT LEVEL CONTROLS

A truly professional stereo praamplifier and master audio con-

© ftrol center—solves every sterbo/monaurol control problem.

Faotyres uvnique Bridgae Control f&c variable cross-channel feed
for elimination of exaggerated ¢ gnnel separation effects—
plus controlled 3rd chonnel outpy 5, Hos all.concentric can-
trols—inciuding clutch-operated Volume Balance control, Pro-
vides complete ond odvonced facilitiey for occepting, con.
trolling ond providing undistorted gain foriony and all program
sources. Senmsitivity 2.2 mv for 1 volf out How level inputs).
Dual low impedance *‘plate follower'’ outpufh. 1 500 ohms. Re-
" sponse- 5-40,000 ¢ps = 1 db. Less than .03%: IM distortion.
Less thon .19 harmonic distortion. Hum oad “goise 80 db
below 2 vofts {(high level inputs}. Uses 7 new 7025 low-noise
duol trlodes. Sizer 14”7 x 42" x 10%”. Shpg. wiy, 16 Ibs.
Complete with olt parts, fubes, deluxe cabinet and Metailed
instruction manuol. . 'y

KTY-600 Sterec Preamplifier Kit—7.95 Down .. ....Nat 50

LA-600 Stereo Preamplifier, wired and Oened—d"l.lg.b'o:m-
" Net 134.5

BRONX, N. Y.
542 €. Fordham Rd.
FOrdham 7-8813

FM-AM STEREO TUNER KIT
T KT-500
. IR XIY FORM

L7-50
- COMPLETELY
WIRED

J24.50

©® 11 Tubes (4 dual-purpose) + Tuning Eye + Selenium
rectifler provide 17 tube performance ® Multiplex Out-
put for new Stereo FM @ Armstrong Circuit with Dual
Limiters and Foster-Seeley Discriminator @ Extreme
Sensitivity and Wide Frequency Response.

A precision engineered, highly stable tuner—perfect for life-
liko stereo FM.AM broadcast reception, FM reception and/or
AM reception. Featurey separate tuning and volume controls
foc AM and FM. Magic eye on AM and FM, plus automatic
frequency control ©n FM for accurate tuning—stations are
*locked’” in. Other deluxe features include cathode follawer
outpuls and 5-pésition Function Selector, Efficient, broadband
circuiley on AM with built-in antenna. FM section features in-
clude 2 microvolts sensitivity for 30 db quieting, frequency
response 20-20,000 cps + %2 db and full 200 KC bandwidth.
T\go prir’!ed circuit boords make wiring simple—even for such
a camplex unit. Complete kit inctudes all parts, deluxe cabinet
and détailed instruction manual. Size is 13%” W x 10%” D x
427 H. Shpg. wt., 22 Ibs

KY-.500 FM-AM Stereo Tuner Kit—7.45 Down Net 74,50

AT-50 Some as above, wired & tested—12.45 Down

@I/edl’ 1? 165-08 Liberty Ave.

Net 124,50

JAMAICA, N. V.
AXtel 1-7000
NEWARK, N. J,

24 Central Ave,
MArket 2-1661

PLAINFIELD, N. J.
139 W. 2nd 5t.
Plainfield 6-4718
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AL 600
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CONTAINS HUNDREDS OF EXCLUSIVE LAFAYETTE ITEMS
NOT AVAILABLE IN ANY OTHER CATALOG OR FROM
ANY OTHER SOURCE — SEND FOR YOUR COPY NOW!

Seaders éne He-Fe

PA-36 TRANSISTORIZED
 POWER MEGAPHONE

| =

>

PK-330 h I 2 sq— i
4 SPEED CHANGER ; : “etob i em
WITH BRAND NEW AT P R

GE VR-22 (7 MIL) DIAMOND.

L s 4 stereo STERED CARTRIDGE - © e
. AUOIO ANALYST 42.50 _ aSrTUEN ol
I 11.95 7
SN : ﬁ !
N AN = RW-50 .

2 e § 20,000 1 :

OHM ,
i mg,"gm.\ SK-128 ULTRA-LINEAR
M 1350 8” DUAXIAL SPEAKER

il T
- ! e 2

§ PROFESSIONAL PK-331 33%5 RPM
COMMUNIGATIONS - HYSTERESIS TURNTABLE

RECE{VER 47.50 %

== KT.200 KIT 64.50 +
HE-1D WIRED 79.95 ‘

_ LAFAYETTE RADIO, Dept.
P.0. Box222, Jamaica 31, N. Y. i

SEND FOR THE WORLD'S LEADING ELECTRONICS, l
BADIO, 1.V, INDUSTRIAL, AND Hi-Fl GUIDE

4 3 GUYY Y i s’ Tosill Zone.. . State. .. ..
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NEW SOUND EXCITEMENT
FOR THE HI-FI STEREQ AGE!

Alngd Y

LOUDSPEAKERS

Never before so many quality features in loudspeakers—
yet priced for the modest budget! Dual cones for breath-

taking full range performance! Twin voice coils in 12” EXTRA EXTENSION AT LOW COST
loudspeakers with impedances of 4, 8, and 16. ohms, en- . . .
abling you to select the impedance you desire! Mon: Ordinarily a droplight comes with 25 to

resonant cast aluminum girder constructed frames! Fully | 50 feet of electrical cord. To acquire an ex-
tropicalized for finest operation in any climate. For | tra extension cord for use around the haome,
stereo or monophonic—singly or in matched pairs. cut the cord about a foot from the lamp

EAVY DUTY
CAS IMINUM GIRDER
C UCTHO

NEW!
LORENZ
$-1288

12”7 speaker with
dual cones and
twin voice coils.
. 4, 8, and 16 ohm
impedances. :Fre.
| quency response:
" 18 to 15,000 cps.
Magnet weight:
f‘,,’ti'n‘r‘g:" ZoTower | socket and attach an a.c. plug. Fit a multi-

$44.50 outlet female receptacle to the open end of
the a.c. cord. Actually the benefits derived
are two-fold: not only have you gained a
=== P~ — — - — — | handy extension at little cost, but the drop-
light can be neatly and easily stored when
1 | not in use.—Peter Barna, Wilmington, Calif.

MAGNET
WEIGHT 61

4, 8 AND 16 OHM ¥
IMPEDANCES

=z
m
=
-
o
o
m
=z
~
B
3
x
=3

Full range diaxiat :

consists of Lorenz Dual cones for wide

S-1288 plus twin | response makes this

tweeters & high | spea'ker perhacltt l?r

pass crossover, single or multiple

PRI s+ 1 Ui 2014.300 e MOUNTING VARIABLE CAPACITORS
watts « 4,8 18 watts = 8 ohms i i i i

16 onms  s675m : A When hooking u';? ?Xpel 1'mental circuits

————— +——— e —— o on a “breadboard,” it isn't necessary to

I
I NEW! LORENZ $-388 HP-1 HIGH PASS CROSSOVER | | make brackets or panels to hold variable
| Armored horn-type 212" 1 '

tweeter with plasticcone | Feeds highs to tweeter,
for efficient 120° high | lows to woofer. Range:
- 3

frequency sound disper- | énngeayanuzao%%ihility.

sion. « 2,000-18,000 rossover: 2,000 cps @

2 watts 5.5’ohms s | 3 db/octave $4.9 x
$8.50 :

... for uncompromising sound reproduction

Kngelon (OREND) SPEAKER SYSTEMS

!
|
: (¥ =
- T : AUDETTE SR.
omMecaIl ! i 1
| KAL AUDETTE, | AUDETTE IIT
See and Hear Kingdom Loudspeakers and Speaker System
at High Fidelity Dealers Everywhere.Ask your dealer or write for

complete illustrated folder and Technical Specifications.Dept,PE

capacitors to the board—-simply stick the
7 itors down with Duco cement! Spread
PRODUCTS, Ltd, | f@pacito Ny

h f capacitor
$14 Broadway, New York 12, N Y + WOrth 6.0800 the cement on the e(lge of the ap @
Exclusive U. S. Drstrbutors for Lorens High Fidely Loudspeakers frame, press the capacitor onto the board,
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Coming in Octgber’A ELECTRONICS:

~
- - ~

STEREO ISSUE!
 fascinati changed the ¢ dlexion of the hi-fi
features special articles

What's new in Sterec==t
industry? You'll find out in
on Stereo such as:

@ BUILD the PERFECTIONIST'S EF
This amplifier is frankly not for eve it's designed to be the finest of its kind,
regardless of cost. Using the new “‘simiplex’ output circuit, it employs only two output
tubes to provide 60 watts of power on each stereo channel.

@ suILD a TOP QUALITY STEREO SPEAKER SYSTEM

Why move two speakers around the room looking for the best ‘‘stereo effect’’! Build this
one-cabinet stereo speaker system which ‘“‘places’ the speakers anywhere in the room

by the use of acoustic reflectors. This could be an inexpensive solution to your stereo
speaker system problem!

@ pLUS SUCH STEREO FEATURES AS:
What's Happening to Stereo Tape?
How Hi-Fi Loudspeakers are Designed
Report on Stereo Tonearm Kits
YOU'LL ALSO LNJOY THESE INFORMATIVE POPULAR ELECTRONICS
FEATURES IN THE OCTOBLR 1SSJUL:
® ELECTRONICS IN AVIATION—A fascinating historical study
® THE OSCILLOSCOPE—Sweep circuits and how they work
® MORE ON HAM ANTENNAS...and many other exciting features

REO AMPLIFIER

Month after month—you'll find good reading and practical construction
articles in the big, exciting POPULAR ELECTRONICS. Look for it at your
newsstand or electronics shop—or better still, take advantage of POPULAR
ELECTRONICS' money-saving subscription rates and get every issue delivered
right to your doorstep. Subscribe today!

REGULAR SUBSCRIPTION

One year $4 Two years $7 Three years $10

POPULAR ELECTRONICS . 434 South Wabash Avenue . Chicago 5, llinois
September, 1959 35




FREE ALLIED'S
me 1960

ELECTRONIC SUPPLY CATALOG

ON EVERYTHING
IN ELECTRON|CS

only $2 down on
orders up to $50

WORLD’S LARGEST STOCKS
Send for the most widely used buying

guide to everything in Electronics

for Experimenters, Builders,

Amateurs, Servicemen, Engineers P

and Hi-Fi enthusiasts. Save on: a
:‘ ,

© KNIGHT-KITS—Best in Build-Your-Own
o Everything in STEREO Hi-Fi s
@ Hi-Fi Music Systems and Components
@ Tape Recorders & Phono Equipment
@ Public Address & Paging Systems
@ TV Tubes, Antennas, Accessories
e Amateur Station Equipment

o Latest Test & Lab Instruments

@ Industrial Electronic Supplies

@ Parts, Tubes, Transistors, Tools & Books

SAVE on everything in Electronics
at ALLIED — get fastest service,
expert personal help, guaranteed
satisfaction. Send today for your
FREE 1960 ALLIED Catalog.

Everything in Electronics
from One Reliable Source

our 39th year

ALLIED RADIO

ALLIED RADIO CORP., Dept. 79-J9 Lo
100 N. Western Ave., Chicogo 80, IIL,

[0 Rush FREE 1960 ALLIED Catalog.
N

ame,

L d
e City _ Zone State
.

teoeovo000ee00c000an

Tips (Continued from page 34)

and allow the cement to set. When you
want to remove the capacitor, simply pry
it off the board and scrape off the dried
cement. Quick and easy connections to the
capacitors can be made with a pair of
Fahnestock clips soldered on each capaci-
tor.—Art Trauffer, Council Bluffs, Iowa.

LOW-COST INDICATOR LAMP
Small plastic containers with red tops
which are used by dime stores to retail
screws, nails, etc., make good indicator

.lamp holders. The lamp is mounted inside

the container by a screw and nut through
the lamp socket bhracket and the container

wall. The completed lamp holder is mount-
ed to the equipment by sandwiching the
equipment panel between the red cap and
a plastic ring cemented around the outside
of the lamp holder.—D. B. Tansley, Oshawa,
Canada.

IMPROVE PORTABLE RECEPTION
To improve the signal pickup and output
volume of your transistor or tube portable,
install the loopstick antenna on the outside

of the set. In effect, you will be increasing
the distance hetween the chassis and the
antenna and thereby eliminating the signal-
robbing effect of capacitance between the

36 Always say you saw it in—POPULAR ELECTRONICS
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CIRCUITS AT HOME

with the New

% No Knowledge of Radio Necessary
% No Additicnal Parts or Tools Needed
% EXCELLENT BACKGROUND FOR TV

% SIGNAL INJECTOR % School Inguiries Invited
% CODE OSCILLATOR % Sold in 19 Gountries

YOU DON'T HAVE TO SPEND
HUNDREDS OF DOLLARS FOR A RADIO COURSE

‘t offers you an outstanding PRACTICAL HOME RADIO COURSE at a
rock-bottom price. Our Kit is designed to train Radio & Electronics Technicians, making
use of the most modern methods of home training. You will learn radio thoory. construc-
tion practice and servicing., THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL.

You will learn how to build radios, using regular schcmatics; how to wire and solder
in a professional manner; how to service radios. You will work with the standard type of
punched metal chassis as well as the latest development of Printed Circuit chassis.

You will learn the basic principles of radio. You will construct, study and worx with
RF and AF amplifiers and oscillators, detectors, rectifiers, test cq ment. You will learn
and practice code, usmg the ngvcssu e Code Oscillator. You 11 learn and practice
trouble-shooting, using the Progressive Signal Tracer, Pragressive Signal ln‘ector. Praqre‘-
sive Dynamic Radio & Electronics Tester and the ng instr aterial.

You will reccive training for the Novice, Technician and General Classes of F.C. C Radio
Amateur Licenses. You will build 16 Recciver, Transmitier, Code Oscillator, Signal Tracer
and Signal Injector circuits, and learn how to operate them. You will receive an excellent
background for television, Hi-Fi and Electronics,

Absolutely no previous knowledge of radio or science is required. The **Ed Kit'* is the
product of many years of teachmg 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 worth more than the price of the entire Kit.

THE KIT FOR EVERYONE

You do not need the slightest background ages and backgrounds have successfully
in radio or science. Whether you are inter- used the '‘Edu-Kit'' in more than 79 coun-
ested in Radio & Electronics because you tries af the world. The **Edu-Kit*' has been
want an interesting hobby. a well paying carefully designed, step by step, so that
business or n job with a future, you will find you cannet make a mistake, The *'Edu-Kit'’
the °'‘Ed " orth-wh nvestment, allows you to teach yourself at your own
individuals of all rate. NoO instructor is necessary.

PROGRESSIVE TEACHING METHOD

The Progrelswe Radio *'Edu the foremost educational radio kit in the world,
and is universally accepted as the standard in the field of electronics training. The **Edu-
Kit'' uses the modern educational principle of ''Learn by Doing.'' Therefore you construct,
i i a closely integrated

Now Includes
% {2 RECEIVERS

* TRANSMITTER
% SIGNAL TRACER

The ‘'Edu-Ki

a w
Many moulandl of

function, theory and wiring of these parts. i this first
set you will enjoy listening to regular broadcast statians, learn theory, prachcc testing
and trouble-shooting. Then you build a more advanced radio, learn more advanced thcary
and techniques. Gradually, in a progressive manner, and at your own rate. you will
find yourself constructing more advanced multi-tube radio circuits. and doing worh like a
professional Radio Technician.

Inctuded course arc sixteen Rcceiver, Transmitter, Code Oscillator,
Signal Tracer, jector . These are not unpr ional “:br dr*
experiments, but genuine clrcultl. constructed >y means ing
and soldering on metal chassis, plus the new methoa of radio construction known as
“Printed Circuitry.'” These cuits operate on your regular AC or DC house current.

THE "EDU-KIT" IS COMPLETE

You | receive all parts and instructions necessary to build 16 different radio and elec-
tronics circuits, each guarantced to operate. Our Kits contain tubes, tube sockets, vari-
able, clectrolytic, mica, ceramic and paper diclectric condensers, resistors, tie strips. coits,
hardware, tubing, punched metal chassis, Instruction Manuals, hook-up wire, solder, etc.
In ad n, you receive Printed Circuit Materials, including Printed Circuit Chassis.
special tube sockets, hardware and instructions. You also receive a usctul set of tools, a
professional electric soldering iron, and a self-powered Dynamic Radio and 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 dio Amateur Licensc traininn. You
will also rece ive lessons for servic ng ith the Progressive Signal Tracer and the Progres-
sive Sianal Injector, a High Fidelity Guide and a Quiz Book. You receive Membership in
Radio-TV Club, Free Consuitation Servu:t‘ Certificate of Merit and Discount Privileges.
You receive all parts, tools, instructions, etc. Everything is yours to keep.

PRINTED CIRCUITRY

At no increase In price, the ‘'Edu-Kit"”
now Includes Printed Clrcultry. You
build a Printed Circuit Signal Injector,
a unique servicing instrument that can
|  detect many Radio and TV troubles.
| Thls revolutionary new technigue of
radlo construction is now hecoming
popular in commercial radio and TV sets.
| A Printed Circult Is a speclal insu-

3 Send '“Edu-Kit” postpaid.
] Send **Edu-Kit'* €.0.D.

lated chassis on which has been de-
| posited a conducting material which
| takes the place of wiring. The varlous
| parts are merely plugged in and soldered
to terminals.
| Printed Circultry is the basis of mod-
| ern Automation Electronics. A knowl-
edge of this subject s a necessity today
for anyone interested In Electronics.

Addiess ........ ... iiiiaiiiienn

r————--- -
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BUILD 16 RADIO

}
PROGRESSIVE RADIO “EDU-KIT"®

FREE EXTRAS
s SITG6 TRBIE L -

SOLDERING IRON
ELECTRDNICS TESTER

PLIERS-CUTTERS
ALIGNMENT TOoOL
WRENCH SET
VALUABLE DISCOUNT CARD
CERTlFICATE OF MER

ESTER INSTRUCTlON MANUAL
NIGN FIDELITY GUIDE o QUIZZES
TELEVIS'ON BOOK + RADI
TROUBLE-SHOOTING BOOK
MEMBERSHIP IN RADIO-TV CLUB:
CONSULTATION SERVICE o« FCC
AMATEUR LICENSE TRAINING
¢ PRINTED CIRCUITRY

i____UNCONDITIONAL MONEY-BACK GUARANTEE
ORDER DIRECT FROM AD—RECEIVE FREE BONUS

[ SERVICING LESSONS |

You will learn trouble-shooting and
servicing in a progressive manner. You

will practice repairs on the sets that
you construct. You will learn symptoms
and causes of trouble home, portable
and car radins. You will learn how to
use the protes nal Signal Tracer, the
unique Signal tnjector and the dynamic

Rad:o & Elcxtronics Tester, While you
are learning in this practical way. you
will be able to do many a repair job for
your triends and ncighbors, and charge
fees which will far excecd the price of
the “*Edu-Kit.'* Our Consultation Service
will nelp you with any technical problems
you may have.

J. Statait s. of 25 Poplar Pl.. Water-
bury, Conn.. writes: '*1 have repared
several sets for my friends, and made
money. The i’ paid for itself, |
was rcady to spend $240 for a Course,
but | found your ad and sent for your
Kit.*

ROM OUR MAIL B

Ben Valerio, P. O. Box 21, Magna,
Utah: **The Edu-Kits are wonderful. Here
| am sending you the questions and also
the answers for them. | have been in
Radio for the last scven ycars, but like
to work with Radio Kits, and hke to
build Radio Testing Equipment. 1 en-
1oycd every minute | worked with the
different kit the Signal Tracer works
fine. Also tike to let you know that 1
tecl proud of becoming a member of your

1534 Monroe Ave.,
Huntington. W. ““Thought | would
drop you a few lines to say that | re-
ceived my Edu-Kit, and was rcally amazed
that such a bargain con be had at such
a low price. | have already started re-
pairing  radios and phonographs. My
friends were reaily surprised to sce Mme
get into the swing of it so aquickly. The
Troubleshoating Tester that comes with
the Kit s realty swell, and finds tll(‘
trouble, it there is any to he found.®

RESISTOR AND CONDENSER KITS WORTH $7
| enclose full payment of $22.95,

1 will pay $22.95 plus mostage.

™ Rush me FREE descriptive literature concerning *'Edu-Kit.'

PROGRESSIVE "EDU KITS" INC

1186 Broadway, Dept. 560D, Hewlett, N. Y.
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Tips (Continued from page 36)
two. Not only will you notice a marked im-
provement in reception, but the life of the
batteries will be extended since they will
continue to provide suflicient volume when
they begin to weaken.—Charies Lang, San
Francisco, Culif.

CHASSIS POSITIONER
In soldering electronic cquipment, it is
often necessary to hold the chassis at odd

angles to control the flow of the molten
solder. A good third hand for such work is
the woodworker's adjustable screw clamp.
An edge of the chassis is clamiped in the
jaws at the desired angle. The weight and
broad basc of the clamp casily supports a

Kit $29.95

Easy creative fun to build
you go .
proféssional
super-heterodyne all-transistor ciccultry. plus finest quality parts throughout,
assure you of highest durabllity & stabitity

« high sensitivity & selectivity « big-set volume & tone quality with 4 x 6~
PM speaker & 250 mw push-pull audio output stage
antenna for good reception in any location e pre-aligned
« planetary vernier tuning (7:1 reduction) for casy station
high-impedance earphone jack for private listening;

chassis of average size.
East Peoria, HI.

Louis Golden,

HAIR DRIER CLEANS RADIO
A small hair drier will blow away the
dust from electronic equipment in quick
order. Most driers have “hot” and “cold”

positions, allowing cold air to be used for
dust and hot air for coils which may have
absorbed moisture.—H. Leeper, Canton,
Ohio

CARDBOARD-BOX CHASSIS “CRADLE”

When you have to turn the chassis of a
radio, audio amplifier, or hi-fi component
upside down for servicing, a large card-
hoard box makes a handy “cradle.” It's bet-
ter to rest the chassis in the opening of the

6-TRANSISTOR RADIO RA-6

Wired $49.95

INELUDES €7 LESS 9v parIgay
. a lifetime of big-set entertainment wherever
designed so that even the novice can build it & obtain a handsome

assembly & outstanding performance. American-made modern

« built-in Ferrite rod
RF & IF transformers
selection & tuning »
eliminates drain of output

stage when using earphonc « attractive tan leatherette case, retractable handle
+ compact: BY2" w, 4% h, 2V, d. Only 3 Ibs.

90-WATT CW TRANSMITTER %720

Kit $79.95 Wired $119.95
‘““Ideal for veteran or novice' ELECTRONIC
KITS GUIDE. ““Top quality™ — POPULAR ELEC.
TRONICS. “Well designed'- ELECTRONICS WORLD.
80 thru 10 meters with one-knob band-switching.
Full “clean” 90W input. 65W external plate
mod. Matches loads 50 to 1000 ohms. May be
used as basic exciter wt. TVi shielded. Tubes:
6146, 6CL6, 2-6AQ5, GZ34. Attractive “living
room'* low-silhouette design 15" w, 5 h 9" d

Kit $49.95

Output

ELECTRONIC INSTRUMENT CO., Inc., 33-00 N. Blvd., L. I. C. 1, N. Y.

UNIVERSAL MODULATOR-DRIVER =730
Cover E-5 $4.50

Delivers 50W undistorted audio. Modulates
transmitters having r.f inputs up to 100W.
transformer
ohms. Low-level speech clipping & filtering,
Inputs for xtal or dynamic mikes, phone
patch, efc 7 tubes. 6” h, 14" w, 8” d

GRID DIP METER #71D
Kit $29.95 Wired $49.95

Includes complete set of coils for fuli
band coverage. 400 kc—230 mc in 8 over-
fapping ranges. 500 ua meter. Plug-in
coils are pre-wound, pre-calibrated to
0.5% accuracy. Transformer-operated
power supply 2Va” h, 2% w, 67" |

Wired $79.95

matches  500-10,000

Compare judge for yourself - at
your neighborhood EICO distributor.
For {ree catalog on 65 modets ol
EICO test instruments, hi-fi & “ham’*
gear, fitl out coupon on Page 40
Add 5% in the West.

Always say you saw

it in—POPULAR ELECTRONICS



hox than to let it sit on tubes, transformers,
and other easily damaged components.—
John A. Comstock, Wellsboro, Pa.

USES FOR TRAIN TRANSFORMERS

A toy train transformer makes a handy
variable low-voltage a.c. supply. It can be
used with seclenium rectifiers to power
transistor circuits, and the higher-wattage
models can be used as battery eliminators.
Another trick is to connect the secondary
in series with the line to buck or boost the
line voltage, depending on phase, and you

have a cheap autoformer! Some of these COMPLETE! $2995

transformers even have a built-in circuit . )
breaker.—Mark H. Wirth, K8IVJ, St. Jo- notbmg else to b”y
$5 DOWN $5 MONTHLY

seph, Mich.
REALISTIC STEREOLYNE-7 AMPLIFIER

SFLOAT” YOUR RECORDS /\nofther l;::dL\LIS;‘SIOC exclusive e guaranteed to out-

e : q perform to stereo amplifiers or your money

In these days of lightweight records and back! Operates from any low output crystal or ceramic

phono pickups, records can be “floated” to cartridge. Has separate inputs for phono and tuner;

reduce dust pickup from the turntabie and outputs far 8-ohm stereo speakers; single volume con-

trol; balance control. Unique tome control circuit pro-

vides “flat” response on both cbannels simultaneously

... also functions as ramble filter. Straight AC cir-

cuit —— no hum! Size: 9%4” W x 514" H x 4-13/16”

D. Complete — not a kit. Price includes gold, maroon

and white metal cabinet. Order today. Convert to
stereo. At this price there’s no reason to delay.

[}

#° V20, 12 MONTHS SUBSCRIPTION
4.7 9. WLg. TO BARGAIN BULLETINS
/,’Jl': s Page-after-age, month-after-month.  Ex-

i

clusive bargains in  HI-FI, AMATEUR
RADIC, LP RECORDS, POWER TOOLS,
—— OPTICAL GOODS and TEST EQUIPMENT.
Write today.
COMPLETE GUIDE TO
ELECTRONIC PARTS BUYING

250 pages, 82 x 11, illustrated hawd-
book. Articles, engineering dalka,
plus buying guide. Over 30,000

items. Avoilable Sept. 1

‘/

*
A
.

vibration from the motor. I cemented three
1”-diameter soft rubber discs cut from a
scrap of “Non-Skid"” material onto the top
of my turntable. The tripod arrangement Please send me:

of the rubber discs spaces the records away [0 Borgoin Bulletins for 1 year FREE!

FILL IN — CLIP — MAIL TODAY

Rodio Shack Corporotion DEPT. 98B
730 Commonwealth Avenue, Baston 17, Mass.

from the turntable and kecps them from L3 1960 Guide to Electronic. Buying @ 35¢

slipping.—Art Trauffer, Council Bluffs, QUAN. | Color TEM s“;'{; RS e

Towa. .

v :;A,,LL',?.‘E‘;’. 8ibs. | 90LX023 $29.95
SPLICE WITH SQUARE KNOTS D Crock O Money Order 1 C.O.D. *Shinped by

. > : . {
When you splice thin stranded wire, skin GEED LY

the ends back sufficiently so that you can tie NAME___
a square knot in the splice, then wrap any ADDRESS
remaining bare wire around the splice. Iy 2Z0ME STATE

Suct li requir lderi for
stlll‘ccr]lgtlslp;zetshe;e?\'lilllll i\'itrl]lc;tai(z‘l(;ilnl'lt]ﬁlg L(l)[lJ R A D I o s H A c K

to the breaking point of the wire. The CORPORATION “'-,";_-
tighter the splice is pulled. the better will be 167 WASHINGTON ST., BOSTON 8, MASS. 0y =

the connection.—Hurry J. Miller, Sarasota, 730 COMMONWEALTH AVE., BOSTON 17, MASS. ™S
== 230-234 CROWN 5T., NEW HAVEN, CONM.

Flua. —30—
U
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EICO, 33-00 Northern Blvd., L.I.C. 1, N.Y. PE-9
'he exper's say Show me HOW TO SAVE 50% on 65 models of

top-quality:

[ HI-FI ] TEST INSTRUMENTS [J “HAM'" GEAR
Send FREE catalog & name of neighborhood EICO
your ) dealer.
o

NAME.

ADDRESS.

ADD 5% IN THE WEST

CITY. i, -ZONE........STATE

% FM Tuner HFT90

-;“n\“;?-;;' T Kit $39.95%
e ired $65.957.
S T E R E o r m Q w"(;over $3.95.
5 M?no % @F_amm== 6 of the Ii:gstt‘
- amplifier (— n get in ig
o STRE e Preairesn: buys YOU Cferiy wits” =
| preamplitier e 2%333 'LESESTC".;"CT AUDIOCRAFT Kit R;?:r;; ;
HFB1 Wwire e F.E.T. 1NCH. AM Tuner
i i P i er Supply HFGS: . ired $65.95,
Wirg;‘ssigg'.gg. ﬁi‘tthsgf.gs. wired $49.95. Kit $39.95, Mired SET.
ugycellent’” —
; 2-Way
ATURDAY REVIEW:
H"s‘ MUSIC AT HOME. Mono Power 305"“::&1
) | — Ampliﬁe;g (gg. systen‘: a3t
35, 30, 22. ' ;
STEREO Dual S0 S att: use VR | camplete with
preamplifier i 2 for Stereo) ﬁ;,h o factory- 95
HF85S K from Kit -$23.50. & cabinet: $39.95.
Kit $39.95. 3 ghte,  wired $41.50. o NEW!
wire troms | . CONPLETE
flexibility - . - Mono Sl STENAL
a bargain’'—HI-Fl REVIEW _— Integrated Ny ) Q AMPLIFIER
4 amplifiers: (30, s o0 =5 AF-4
1 g Q L ™™ i 53895
STEREO |‘|)fulzr ' | 12-Watt; use ;I Wited $64.95
power AmpHng b gl &Q{ ggirgg) i‘ £ quality to drive hi efficiency
g B "°W1r$d $57.95. i lggesk?;; Itg concert volume.

wjred $74.95. ‘\

-v.and in

New
Power & Bias

ranﬁ?sptg,r);z?‘; Mini;tu_rized
Eqpt, 21020 ulti-Signat Vacuum Type
Kit'$19 95, Tracer #1454 Voltmeter =291
Wited $27.95. Wired %ggg ‘Alir:;('jt §§33§ P\elak-to-Peak

TVM 2232

New ! g % Utm-Pmbe
hi7 ! Pat. pend.
TUBE & CRT Fi Seush-Pull [ Kit 32955
Tester =g ope =425 | Wired $49
Kit $3.95 - it 34405 | -95.
Wired ss'g:}" I OooVOhms/Vou Wired $79 g5 i
Fast-check K'S'M':sm DC—5 M €8
radio/TV tupes Wired fL2en, 57 Scope =4 g { o' 28 L Tube T,
pilot tamps, efc $14.90. Kit $76 955 ’ rd 't | e Tester
Wired $129 50, i i :':w"‘ - K(ijt saz.%%?
¢ ha v Wired $49 95
; .
ERa T
Le ; ) 6V & 12
® e RF Signaj Series/ v p—
el Generator Paralfe| Pattery pp= S R-C Brig
‘e 5.5 =324 e E“g;llnator = «Hﬁgg,@; 2 R Cgf
=, B g  Kit $26 95 Combination —— Jarger | g N4 -]  Comparate;
~ Wired §39 g2 Kit $13.95. ;20X 21140 Kit $29.95. wireq 53350 | 1% a0 - os0n
3! -chreq $19.95 Extra-mtered'ys' o =1, Kit $19°g5
Ombinations! K':f;g;isto, equipt _mgr 9959 | Wired §29.95°
.95, 0y = ?

Wired $47.95

IN STOCK! Compare,
take them home — right **off the shelf’” — from 2000 neighborhood
dealers. Over 1 MILLION EICO instruments in use throughout the world.

« sec Page 38 for EICO’S BEST BUYS in "HAM" GEAR,

40 Always say you sow it in—POPULAR ELECTRONICS
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By FURMAN HEEE
Associate Editor

s
eport

What's the truth about color TV? Is it everything it's

claimed to be? Here are the facts.

N 1954, when color television first became a-commercial reality, the
experts all foresaw a. rosy future for it. John' Q. Public was sup-
posed to march right dewn to his local appliance store and lay his
money on the line for one of tre new multi-t.ued riodels.
But this Jchn Q. Public did not do, and five years and 130 million
dollars later:(RCA’s estimated investment); what has been color TV's
lot ? Judged by any business man’s.standards, it has gone over like a

41




ticularly

Musical and variety
shows are naturals for
color TV, The Dinah
Shore show is par-
"colorgenic.”
Como and Steve Allen are
also color favorites. Note the f
color background possibilities. / &

Perry

.
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lead balloon. Out of a total of 45 million
TV sets now in use, less than 500,000, or
only about 1%, are color sets.

Ask the man on the street what he thinks
of color TV, and chances are he hasn't even
seen it yet. If he has seen it, he will prob-
ably say: (1) the quality is poor, (2) it's
too expensive, (3) it's too difficult to tune,
(4) there aren’t enough color programs, and
(5) color sets break down too often.

Facts About Color TV. Despite the fact
that RCA has spent millions of dollars ad-
vertising and promoting color TV, the fore-
going impressions are strongly implanted
in the minds of a great many people. The
awful pity of the situation is that, for the
most part, these impressions do not reflect
the true facts.

After having surveyed a number of color
TV set owners and service technicians all
over the country, and after having lived
with a color set for a period of four months,
the writer has come to the following con-
clusions: (1) the visual quality of color TV
usually varies from good to very good and
is often truly superb, (2) the sets are not
difficult to tune, (3) there is still not a wide
choice of programs, but color programing
appears to he getting stronger with each
new season, (4) the service problem is not
significantly more important than it is with
a black-and-white set (excluding one major
consideration which we’ll get to later), and
(3) as far as price is concerned, although
color sets are undeniably expensive, the
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results of our survey of color set owners
indicate that the great majority feel they
have received full value from their sets.

Color Set Owners. To find out exactly
what people who own color sets think of
color TV, a number of owners were sur-
veyed by mail. These people hailed from
such diverse areas as: Lansing, Mich.; Eliz-
abeth, N. J.; York, Pa.; Whittier, Calif.;
Fishkill, N. Y.; Portsmouth, Ohio; Chicago;
and Milwaukee.

Typical replies to the question, “What is
your over-all impression of color TV ?"
were: “Beautiful,” “Great,” “Magnificent,”
“Exciting,” and so on.

“Just one good color program a week
offsets any additional cost of a color TV
set,” one enthusiastic fan wrote. “Color TV
is far more natural than color movies.”

Another commented, “After two years
with a color TV set, we cannot contem-
plate any other means of home TV enter-
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Special out-
siandina pro-
grams have been presented in
color. The award-winning 'An
Evening with Fred Astaire" was
one. Others included the Old

Vie presentation of "Ham et"

and

tainment. We seldom miss a color pro-
gram. Only rarely do we go to movies be-
cause color TV is so satisfying.”

The clincher was added by another fan.
“We even enjoy commercials in color.”

Almost unanimously, the owners reported
that their sets have been easy to operate
and have performed reliably. None had en-
countered problems in getting his set serv-
iced. Most have found occasional adjust-
ments of the controls necessary, but none
considered these adjustments difficult to
make.

When asked how well their color sets
received black-and-white programs, the set
owners generally agreed that a mono-
chrome image is less sharp on a color set

than on an ordinary set. In addition, most

color set owners reported a slight color tint
(usually a light bluish-green) on black-and-
white programs. However, few people ob-
jected to either the ‘“soft” monochrome
image or the color tint on the screen. In
general, the color set owners felt that
black-and-white reception on their color
sets was as good as on their monochrome
sets.

Although antenna requirements are more
demanding for color than black-and-white
reception, the great majority of the color
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“The

Green Pastures.”

owners surveyed use their old antennas
with their color sets. Some, indeed, located
near TV transmitters, report that they use
only an indoor “rabbit ears” antenna.

The concluding question on the question-
naire was, “Do you think the enjoyment
made possible by your color TV set has
been worth the money you paid for it?” To
this most important question, the answer
was a unanimous “Yes.”

Service Technicians. In order to get
opinions on color TV from the technical
point of view, it was decided to quiz the
men who service color sets. The service
technicians surveyed were scattered from
St. Louis to Sacramento, Chicago to Fort
Worth, and from New Orleans to Garfield
Heights, Ohio. They have bhecen handling
color TV set repairs for an average period
of four years, and each turns out about 57
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color repairs a month. They indicated that,
although in their experience color sets re-
quire slightly more repair than black-and-
white models, breakdowns of color sets are
usually caused, not by defects in the color
circuitry, but by failures which are common
to both color and black-and-white sets—
such as loss of sound, no vertical deflection,
power supply failure, etc.

It was generally agreed that it is slightly
more difficult to a repair a color set than
a black-and-white set. The average repair
cost reflected this; whereas the average re-
pair bill for a black-and-white set was re-
ported to be about $25.00, the average color
set repair amounted to about $30.00.

Of the technicians surveyed. half already
own color sets and the remaining half in-
dicated that they plan to buy color sets.
In general, they feel that color TV is “very
good” and they would be very optimistic
about its future if the number of color
shows were to increase.
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Tough Row to Hoe. Any discussion of
color TV should point out that two closely
linked corporations, RCA and its afliliate
NBC, in truth, are color TV. These two
colossi of the electronics world together
have produced well over 90% of all the color
programs transmitted and over 90% of the

sets to receive them on. With very little
support from the rest of the industry. they
have taken on the task of selling color TV
to the American public. At this time, with
over 130 million dollars sunk into poly-
chrome TV, it is most unlikely that they
will slacken their efforts.

But RCA and NBC, in their efforts to
popularize color TV, are confronted by a
double-headed monster: price and program-
ing. If these two problems could be solved,
there is no doubt that color TV would fulfill
every optimistic speculation of five years
ago.

Obviously if there were a wider choice
of color programs, a person would have a
much greater incentive to buy a color set
than he has presently. However, color pro-
graming will never be what it can be until

POPULAR ELECTRONICS



Panel shows are probably
the most fruitless subject for
color TV. When the typ-
ical viewer sees 'The
Price Is Right'" or '"Hag-
gis Baggis," in color, he
may well say, "So it's
in color—so what?"

more color sets are in use. NBC's biggest
competitors., ABC and CBS. have made it
quite clear that they will start doing a
bang-up color programing job only when
“the people want it”"—meaning, of course,
when enough people have color sets to make
it cconomically attractive to sell color
shows to sponsors. In the meantime, NBC
has to keep color programing going prac-
tically single-handedly: ABC hasn't done
anything in color and CBS makes only a
token contribution to color programing.
Looking at things from a TV set manu-
facturer’s viewpoint, you can’t really blame
him for being hesitant about going into the
business of turning out high-priced color
sets at a time when many people would
refuse to huy them because of the lack of
more color programing. Conscquently, with
hoth the networks and the TV manufactur-
ers waiting for the others to make the first
move, color TV is caught in the middle of
a game of “let’s-wait-and-see.” The ques-
tion is: Which will come first, the chicken
(in the form of lower priced color sets) or
the egg (more and better color programs) ?
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All photozraphs courtesy of
flzticnzl B-oadeasting Company

Quality of Color. As far as the visual
guality of the finished product is concerned,
as indicated earlier, it is variable—but rare-
ly less than acceptable. Good color TV is
a color experience as exciting and beautiful
as any you'll ever run across—and this in-
cludes the results of any printing process
and the highest quality color film.

If you have seen color TV in a store or
in a har and haven't been impressed, there
can be two explanations: first, the set might
not have been properly adjusted, and sec-
ondly, the level of illumination in the room
may have been too high. In order for color
TV to look its best, it must be shown in a
considerably darker room than is suitable
for black-and-white TV. If the room light-
ing is too bright. the picturce will look weak
and washed out; if the color control is
turned up cxcessively in an attempt to give
the picture more pep, it is almost impos-
sihle to achieve the correct color balance.

Live shows which ariginate under studio
conditions generally provide the best color
quality. The “Dinah Shore Chevy Show"”
comes live from California and is undoubt-
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edly the top color show on the air. On the
other hand, the “Steve Allen Show,” which
is also live, is less consistent in its color
quality. This just proves it's not only the
process, but the man behind the process,
that counts. Dinah apparently has better
technicians.

Filmed color, if expertly done, is almost
as good as live color. “Northwest Passage,”
a filmed adventure series, generally has
very good color, especially in the outdoor
sequences.

To date, color-taped shows have been less
satisfactory than either of the other two
methods, with the color frequently appear-
ing unsaturated and weak. Perhaps as the
recorders and the tape are improved, color
video tape will rival the other two processes.
This would be very important economically,
since color tape is about 15% cheaper than
color film.

Truly poor color quality is almost always
caused in the studio rather than in the
recciver. Getting the light evenly distrih-
uted over the stage is a very ticklish prob-
lem. Occasionally a performer who is off-
center falls into an area of illumination
which is either “hot” or “cold.” When this
happens, his face may go out of color bal-
ance and turn either greenish or bluish-red.
In severe cases, the unlucky actor may look
as if he came from another planet. Im-
proper color balance can be corrected in the
studio, and distortions of this type will
prohably disappear as technicians become
more skilled and as the equipment is made
more self-correcting.

Depth and Realism. The most frequent
words you'll find applied to color TV in the
advertisements are “depth” and “realism.”
Now these don’t mean much when you read
them, They're just words. But the truth
of the matter is that color does bring a
genuine feeling of depth to the TV screen.
When objects and people appear in their
natural colors, you seem to see them inside
the picture tube, rather than on the screen
of the tube. It's not a true “3-D” effect,
of course, but sometimes it comes remark-
ably close.

This feeling of depth accounts for part
of the “realism” of color TV. But the dif-
ferent colors themselves add interest and
realism. In color TV, as in painting, it
is possible for the most banal subject
to hecome a visually interesting experi-
ence by virtue of its color values alone. No
matter what the subject matter, if color is
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handled skillfully, it can be enormously
exciting. '

The Sets Themselves. The first color
scts had 15" screens, four controls for color
alone, and were priced at a cozy $1000. In
addition, the four controls worked together
somcthing like a combination lock. Each
had to be set in just the right position be-
fore a good color picture could be received.

Color sets today have 21”7 screens, use
only two extra ‘color” controls, and are
priced as low as $495.00. This isn't exactly
cheap, of course, but from time to time
special offers bring the price down more.,

From the user's paint of view, the great-
est improvement in today’s color sets over
earlier models is the ease of tuning. There
is no longer just one correct “combination.”
If you misadjust one control, it is usually
possible to compensate with either the
other color control or the fine tuning, or
by a slight re-orientation of the antenna
(if it’s handy).

The two color controls are: (1) CoLor,
which acts as a volume control, adjusting
the intensity of the color, and (2) TINT,
which varies the color balance. After the
set is adjusted for normal black-and-white
reception, when a eolor program comes on
all you do is set the CoLor control for the
minimum amount of color required to satu-
rate the screen satisfactorily and then ad-
Just the TINT, or color balance control, for
natural flesh tones. If this is done, all colors
will automatically come in with the correct
balance.

The Servicing Problem. When the first
color sets came on the market, the price
for an RCA one-year service contract was
$149.50. Today, the price has come down
to $69.50. Included in the $69.50 is installa-
tion and one year’s service, with all parts
being factory-guaranteed for the first year.
However, since the parts guarantee expires
after the first year, the price of a service
contract jumps up in following years.

For these succeeding years, RCA offers
two types of service contracts: a complete-
coverage plan for §119.50 per year; or a
“Preferred Rate” plan for $79.50 a year.
The latter contract covers all parts and
“limited” service—meaning that a flat fee
of §$5.95 is charged for each service call
after the first one.

Now, do you really nced a service con-
tract? It boils down to how much of a
gambler you are. Look at it this way: since

(Continued on page 120)
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INCE THE DEVELOPMENT of the
transistor, there has been an enormous
rebirth of interest in the “odd-ball” receiver
circuits dating from the early days of radio.
Electronic hobbyists are regularly redis-
covering the reflex, regen, and superregen-
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Pocket Radio

erative circuits so popular when the OlA
was the “hottest” tube around.

The enormous sensitivity of these trick
circuits is reason enough for their use, as
it is every hobbyist’'s ambition one day to
achieve loudspeaker operation using a
single transistor and no external antenna.
That day is not here yet, but the simple
circuit described below demonstrates the
terrific sensitivity and gain that can be
achieved by a reflexed detector followed
by a couple of stages of audia amplification.

The completed project, including a built-
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Easily ¢onstructed unif
offers loudspeaker eperation

with built-in antenna

By HARRY KOLBE
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in ferrite rod antenna, and 21" speaker,
should run under $15.

Construction. Because a large number
of components is placed in a relatively
small plastic cabinet (Lafayette MS-302),.

extrecme care in the layout and selection '

of the miniature components is required.
Unless the constructor is familiar with min-
iature construction techniques, a slightly
larger cabinet should be used.

Winding the antenna coil is the first con-

PARTS LIST

Bl—9.volt transistor battery (RCA VS-309A)

C1—365-uuf. tuning capacitor (Lafayette MS-445
or equivalent) All capacitors

C2—.01 pf. miniature electrolytic

C3—.01 pf. or ceramic disc types

C4, C5, C7—10 uf., 6 volts

C6—30 uf., 15 volts

CD1—-CK705 diode (Raytheon}

J1~Miniature closed-circuit phone jack

Ll—Antenna coil (see text)

QI—2N544 transistor

Q2—2N109 transistor

Q3—2N138B transistor

R1—100,000 ohms

R2—1000-ohm miniature potentiometer (with
switch SI)

R3—330,000 ohms

R4—47 ohms

R5—4700 ohms

R6—560 ohms

R7—470 ohms

R8—82 ohms

S1—S.p.s.t. switch (on R2)

T1, T2—20,000-1000 ohm transistor interstage
transformer (Calrad CR-60 or Argonne AR-104)

T3-—500-3.2 ohm transistor output transformer
(Calrad CR-80 or Argonne AR-119)

Spkr—214" speaker (Calrad PM.-2V,, or Lafayette
SK-65 if larger cabinet is used)

I—Plastic cabinet (Lafayette MS-302, or larger
MS-162)

1—34".wide ferrite rod (Lafayette MS-334)

I—Perforated phenolic board

1—Pack of transistor flea clips

Misc. mounting screws, nuts, etc.

All resistors
Vo watt

struction step. Cut a 3%” length of flat
%"-wide ferrite strip. Then cover the strip
with four layers of masking tape. The
complete coil consists of 80 turns of No. 26
enamel-covered wire with a tap brought
out at the 18th turn. Start the winding %"
from one end of the form and wind each
turn so that a space the thickness of the
wire exists between it and the next turn.
Then coat the coil with coil dope and allow
it to dry.

The cabinet and chassis are prepared
next. If the MS-302 case is used, the raised
rim surrounding the large tuning capacitor
hole must be trimmed away. Drill about
20 %” holes in the grilled front panel of
the case. In the back panel drill three %"
holes approximately where the center of
the speaker will be. Additional speaker and
phone jack mounting holes are required.

Cut the chassis from perforated phenolic
board as shown. Flea clips are used for
mounting the three transistors. Make the
underchassis wiring and solder joints as flat
to the chassis as possible. Mount the tuning
capacitor in the hole provided using a large
washer. The chassis is held in the case at
one end by a washer and a bolt which screw
into the nut imbedded in the case. The top
end of the chassis is secured by the volume
control mounting.

Construction is now complete except for
the mounting of the antenna coil and speak-
er. Position the cail along the side of the
case so that the tapped end of the coil is at
the bottom end of the case. Secure the coil
by cementing it to the side of the case with
Duco cement.

The speaker is cemented or bolted to the
back panel. It should be mounted with its
cone facing three %” back panel holes. This
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technique “front loads” the speaker and
improves its tone quality.

Install the battery, slip on the back cover,
and the radio is ready for use.

Operation. Volume control B2 controls
the amount of detected audio signal fed
back to the detector input. As the feed-
back audio signal is increased, a point of in-
stability is reached and oscillation (squeal~
ing or a rushing sound) starts. The sen-
sitivity is greatest just before oscillation.

To use the receiver, advance R2 to the
point where oscillation begins and then
back it off until oscillation just stops. Now
just tune in the desired station. If volume
is too loud, simply decrease the sensitivity.
A phone jack is provided for earphone oper-
ation when desired.
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In wiring the receiver, be sure to
use enough wire between the speaker
and the ouiput transformer. This will
allow you to remove the speaker from
the case for repairs or adjustments. If
{arger components are used than those
suggested, rearrange the parts accord-
ingly; a slightly larger cabinet than
the one specified will be necessary.

i!

N
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Radio Route
Cable Route

The Magic of
Cross-Country

Here’s how telephone calls and TV programs are sent from

coast to coast

F YOU'VE been reading your mail lately,
& you may recall a letter from your local
telephone company. This letter was about

the new system of direct long-distance |

dialing which makes it possible for you to
call Aunt Minnie in Minneapolis just by
dialing 612, the area code number, plus
her phone number.

Ingenious: new switching circuits make
such long-distance dialing possible. But
these fancy new techniques wouldn’t be
worth a nickel without a way of getting
messages across the country quickly and
cconomically. At the present time, we
have two efficient carriers of the cross-
country electronic mailbag. These are the
coaxial cable and the radio relay systems.
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By ART ZUCKERMAN

Some 16,000 miles of American real estate
are covered by the radio relay towers of
the American Telephone & Telegraph Co.,
while. another 10,000 miles hold A T & T's
buried coaxial cables.

Through Earth and Air. Although one
sends its messages through underground
tubes and the other goes through the air,
radio relay and coaxial cable use the same
basic techniques to handle thousands of
telephone calls at the same time. Network
television programs are routed around the
country on these same carriers, right along
with your phone call.

Actually, a coaxial cable and a relay an-
tenna carry a broad band of frequencies.
Some of the latest equipment covers eight

POPULAR ELECTRONICS



times the frequency span of the entire
broadcast radio band. An individual tele-
phone conversation occupies only a narrow
channel of the band, much as a single radio
program represents only a part of the total
signal picked up by your receiving antenna.

In the same way that your radio receives
and separates many stations, so coaxial
cables and radio relay can carry an en-
ormous composite signal and separate the
many individual voice channels at the re-
ceiving stations and cable terminals.

Why are there two systems? There are
several reasons. First of all, the type of
terrain to be covered can determine
whether coaxial cable or radio relay should
be used. In a mountainous area, radio re-
lay is almost always called for, while co-
axial cable is favored in open country.

Another factor is local needs. Other
things being equal, the system which best
suits local traffic requirements at a given
time will receive the nod. At one point

The two carriers of the
cross-country  electronic
mailbag are the coaxial
cable and radio relay sys-
tems. Above is an inside
view of a coax cable. At
right is an antenna tower
at a radio relay station.
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Coaxial cable is made up of eight
coaxial tubes plus a number of stand-
ard wire conductors. Spacers made of
polyethylene position the center wires
inside the hollow copper outer fubes.

in the game, radio relay may offer the
greatest message-handling capacity; at an-
other time, cable equipment may forge
ahead.

The costs of the two systems tend to
average out. While radio relay is cheaper
to install, cable is cheaper to maintain and
operate.

The Cable System. Coaxial cable is a
marvel of design. About as big around
as a man’s wrist, it's really a collection of
eight copper tubes, together with a number
of standard wire conductors for mainte-
nance and short-haul telephone purposes.
These are all encased in a gas-filled lead
sheath.

Each copper tube is roughly the diame-
ter of a fountain pen. A copper wire runs
down the cpnter of each tube, held in place
by polyethylene insulating discs spaced
about an inch apart. Because the tube and
the wire have the same axis, the tubes are
called “coaxial.” This design offers un-
usually good shielding properties. It pre-
vents interference with other conductors
in the same cable and protects against out-
side electrical disturbances.

For telephone purposes, the tubes are
used in pairs—each transmitting in one
direction. When equipped with the latest
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design of related apparatus, some 1860
simultaneous conversations can be han-
dled by each pair of coaxials.

Since signals carried by the cable weaken
rapidly, a chain of booster amplifiers spaced
four to eight miles apart is necessary to
refresh them. Depending on the particular
system, these repeater stations are mostly
small, unattended units that draw their
power from the cable itself. A series of
main stations supplies this power and also
provides over-all maintenance.

Automatic Trouble-Shooters. The ca-
ble has an amazing ability to look out for
itself. Not so long ago, for instance, a farm
hand in the South was digging post holes

Radio relay antennas,
shaped like tapering
horns, focus micro-
waves into tight beams
and aim them at the
next station down the
radio relay chain.

when he hit something. The man was
startled when the mysterious object started
hissing at him. He was almost as surprised
when a Bell System maintenance man
showed up in short order.

The object our farm hand struck was,
of course, a “coax.” The hissing came from
gas—either nitrogen or dehumidified air—
escaping through a break in the casing.
The gas serves two purposes. First, by es-
caping under pressure, it keeps moisture
from entering the break. Second, it sets
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Television control terminals
monitor programs coming in either
on radio relay or coaxial cable.
One TV program ties up the equiv-
alent of 600 telephone circuits.

""Mickey Mouse' plow train can
cut through most types of terrain,
planting coaxial cable and fill-
ing its trench as it goes along.

off an alarm at a main repeater station and
allows maintenance personnel to locate the
damage from gauges that show the point
of lowest gas pressure.

Signal problems and power failure are
other occasional sources of trouble in the
cables. Here, too, the coax has built-in
safeguards. For example, only six of the
eight tubes are usually in operation. Two
are kept in reserve for emergencies, one set
to handle signals in one direction and the
other ready to transmit in the opposite
direction. If the commercial power should
fail, batteries are automatically cut in.
Should these go out, emergency generators
take over.

Different locations require somewhat
different safeguards. In areas where the
soil offers a high resistance to electricity,
a polyethylene insulating layer wards off
lightning damage. Where gophers are
found, a wrapping of stecl tape deprives
the critters of a tasty lead-sheath snack.

Radio Relay. Natural and man-made
hazards are less of a problem with radio
relay. Since it operates in the microwave
frequency range, it isn't affected by static
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caused by lightning, nearby ignition sys-
tems, or even sunspots.

A radio relay chain is made up of a
number of stations about 30 miles apart.
Each one must be within the line of sight
of the station in front and behind, because
the microwaves they handle are highly di-
rectional and are focused into extremely
sharp beams. The relay stations are placed
in a zigzag path rather than in a straight
line, so that there is no danger of a sta-
tion's overshooting its mark and being
picked up by the next station down the line.

Because it uses such tightly focused
beams, microwave relay employs power

very sparingly. It takes less than a watt—
about enough to light up a pocket flash-
light bulb—to span the gap between sta-
tions. The tight focusing arrangement also
conserves frequencies at a station that
feeds two or more relay chains. The sta-
tion can send out the same frequency in
different directions without danger of in-
terference.

In regular practice, however, a relay sta-
tion receives a transmission on one fre-
quency band and then converts it to an-
other frequency for relaying to the next
site. Here, the transmission is again sent
out on the original frequency, and the al-
ternation of frequencies continues right on
down the line. This practice eliminates the
possibility of part of a station’s transmis-
sion feeding back into its own receiving
antenna.

The amplifiers that give the relay sta-
tions their punch really pack a wallop.
Thev can take a weakened signal and send
it on with a millionfold gain in strength.

As with coaxial cable, the radio relay
system contains a number of built-in safe-

(Continued on page 130)
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ATOM SMASHER

The tiny technician at right gives you an
idea of the size of the new particle ac-
celerator at Britain's Atomic Weapons
Research Establishment in Aldermaston.
This low-energy 12-million-electron-volt
van de Graaff generator is the largest of
its kind in the world. By firing billions of
atomic particles into a metal "target,”
the 100"-high generator makes its contri-
bution to mankind's knowledge of the
atom. It is expected to provide data
which will lead to more peaceful applica-
tions for atomic power.

LAUNCH HOUR

Space-age engineers take time out for
relaxation by sailing radio-controlled
boats during lunch hour at International
Telephone and Telegraph's Guided Mis-
sile and Space Llaboratory in Nutley,
N. J. During working hours, these lunch-
time skippers design "electronic brains"
for guided missiles such as "Lacrosse,”
"Talos," and "Bomarc." In their spare
time, they take things easy by designing
and building souped-up remote control
equipment for their boats. (UPI photo)

HEART MONITOR

A new "heart monitor” is expected to re-
duce surgical risks by signaling physi-
cians when emergency measures are nec-
essary. The instrument translates electri-
cal impulses from the heart into audible
"beeps."” When the monitor is strapped
to the patient's forearm, an electrode at-
tached to the other arm completes the
sensing circuit. This device is being dis-
tributed by the National Cylinder Gas
Division of the Chemetron Corporation.

POPULAR ELECTRONICS



HIGH-POWER transistor pulse gen-

erator has many interesting applica-
tions for the experimenter. For example, it
can be used as a portable neon cormmunica-
tor, or marker light, an emergency flasher,
an electronic fence charger, and a dog-and-
thief discourager. Other possibilities that
can be investigated include its use as a
worm digger, a portable electronic fish
guide, etc.

The pulse generator to be described here
is very simple. It has a peak power output
of 10 - 30 watts, depending on the load re-
sistance. Battery drain is low, and the out-
put voltage can be changed for different
applications with a different output trans-
former. Seven type “D” flashlight cells are
employed as these cells have alarge current
capacity and are available everywhere at
low cost. They should last several weeks
with normal use.

Construction. Since the pulse generator
was designed for portable use, it is housed
in a durable aluminum case with a con-

For general use, al-
ligator clips are em-
ployed at ends of
output leads. Special
applications require
other type connectors.
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venient carrying handle. Total weight in-
cluding batteries is ahout 4% pounds. Ali
components except the Dbatteries are
mounted in the top half ol the case, with
the case itself serving as the chassis.

There is plenty of space available, but
take care to keep the parts from shorting
out to the batteries when the casc is closed.
Mount the battery clips low on the sides of
the case, as shown. Keep T2 close to the
top but low enough to allow room for the
handle mounting screws.

Transistors Q1 and Q2 are soldered to
the terminal strips, with the usual precau-
tions, and @3 is mounted to the chassis by
means of two machine screws. Q.'s collee-

€2\ 100 pt.
1+
GRN
BLK
YEL

+ o

" ' Wy ww o e e

How It Works 6

Transistn 07 i a0 blaking-oscillator-type  pulse
generator which develops  <table,  short, high-level =
pulses. A dow pulse rwe is preferred normally because
it keeps hattery drain b, but the rate can be changed
by carying the values of RI, R2. and C2. The width
of the pulse can be chainged by C2.

I'ulses generated by 01 are applied to 02 by the
secondiry of 77, which also supplies feedback 1o make
(1 oscillate. Transistor 02 amplifies the pulses with-
out inverting them. ('3 further amplifies them and
T2 reverse-connected - steps up the voltage before
Alplying o the onigal receptacle (1),

The secondary of T2 is isolated from the metal
ciase (o reduce the chamce of shock. Neon pilot lamp
PLI. cannected across the output, shows that the
pubser is working properly.

e " ' " W Mo vy

tor is the shell and must be insulated from
theé chassis with fiber washers or a power
transistor insulating mounting kit.

The collector connection is made with a
flat solder lug under one of the fiber wash-
ers. Use a lock washer between this wash-
er and the nut for a positive contact. After
you mount @3, check with an ohmmeter be-
tween its collector (shell) and chassis to be
sure that the insulation job is effective.

Connectors for the Q3 base and emitter
are taken from a miniature 7-pin tube
socket. Put a small piece of mica or paper
between these connectors and the transis-
tor body to prevent accidental contact.

Heavy peak currents flow in the @3 out-
put circuit and in the battery circuit, so he
sure that all connections are good and that
the battery holders contact the batteries
firmly. Bend in the terminal ends of the
holders to increase contact pressure.

To avoid damage to the transistors by
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Parts List

Bl— 10.5-volt battery (seven series-connected type
D" flashlight cells)

Cl, C2—100-u1., 15-vclt electrolytic capacitor

C3--500-,1., 15-volt electrolytic capacitor

J1—Panel-mounting a.c. receptacle

PL1-—Neon pilot light assembly (Dialco 95408X
or equivalent)

Q1—2N217 transistor

Q2-—2N270 transistor

Q3—2N301 transistor

R1-—33,000 ohms

R2—4700 ohms

R3--1200 ochms

R4--1000 ohms

RS5-—1 ohm, ! wait

S1- -8.p.s.t. toggle switch

T1— Transistor audio transformer, 500 ohms CT
to 500 ohms CT (Thcerdarson TR-1 or equivalent)

T2-- Filament transformer, 117-volt primary; 6.3
volt, 3-amp. secondary

1—4" x 5" x 6" aluminum cabinet (Bud 29442 or
equivalent)

2—Holders for two “D" cells (Acme #12)

3- Holders for single “D" cell (Acme #11)

1 —Four terminal tie strip (1 lug grounded)

1 —Five-terminal tie strip (1 lug grounded)

2—Pin connectors for Q3

2—Fiber shoulder washers and sleeves

Misc. handle, screws, nuts, solder lugs, wire,
lock washer, rosin core solder

POPULAR ELECTRONICS
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reverse battery polarity, put a small dab
of red paint or nail polish on the positive
terminal of each battery holder.

Applications. With the parts listed, the
pulse rate is about 90 per minute, the open-
circuit voltage is over 600, and 125-volt
pulses are obtained across a 500-ohm load.
This is suitable for medium loads such as a
large neon lamp in a portable marker light
or an emergency flasher.

When the pulse generator is used as a
fence charger or dog-and-thief discourager,
larger open-circuit pulses will be needed—
which means that 72 must have a larger
turns ratio. Try using the center-tap and
one filament lead of a 2.5-volt filament
transformer as the “primary.” The d.c.
resistance of the low-voltage ‘‘primary”
winding connecting to @3 should be no more
than 1 ohm for best results. You'll find that
almost any well-insulated transformer with
the proper turns ratio will serve nicely as
T2.

For light communication work, use a 3-
watt neon lamp and change R/ to 1000
ohms and C2 to 20 ufd. to obtain about 60
pulses per second. The telegraph key can be
placed in the Q1 emitter return just below
the R2-R3 junction, in the @1 collector re-
turn between T1's brown lead and ground,
or across Re.

September, 1959

The battery holders should be
located carefully on the chassis lid,
or the lid will not close properly.

The output power is somewhat low for
best worm “turning” and fish guiding, but
some interesting results are still possible.
For these and other loads below 500 ohms,
use the full 6.3-volt winding of T2 as the
primary instecd of using the center-tap as
shown in the schematic diagram.

Two fork-like probes, each consisting of
three or four %” rods about 12” long, will

be needed for worm digging. The upper
ends of the rods can be mounted about
three inches apart in a strip of metal, or in
wood with the upper ends soldered together.
Attach a wooden handle to ecach probe to
avoid shock. The sepaiation between the
two probes will generally be about two to
four feet depending on how wet the earth
is. A few trials will show which is best in
each case. (Sec “Don't Dig Those Crazy
Worms” in the May 1957 issue of PorPuULAR
ELECTRONICS.)

For electronic fish guiding (see the No-
vember 1956 issue), one probe can be a
metal boat bottom or a shect of metal foil
tacked to the hull, and the other a shect
of foil tacked to a wooden pole. The second
probe can be held by the operator or sus-
pended in the water from the side of the
boat. The heavy load placed on the pulser
by the water will limit the electric field
between the probes to a small area, but any
fish entering the field will be attracted to
the positive electrode. Experiments should
be limited to fresh water because the re-
sistance of salt water is too low for the
pulser to work properly. 30~
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Test
Instruments

lloscope

Part 1

How Cathode-Ray Tubes Work

By LARRY KLEIN
Technical Editor

HENEVER a science fiction movie or
TV show wants to appear ultra-scien-

tific, chances are that an oscilloscope will

be shown with some interesting-appearing
trace fluttering across the face of its cath-
ode-ray tube. With its profusion of control
knobs and input facilities, the oscilloscope
is probably the most impressive-looking in-
strument on the technician’s test bench.
But the very diversity of functions of this
multi-talented instrument also makes it one

of the most difficult to understand and use
to full advantage.

On the Beam. Since the heart of the
modern oscilloscope is the cathode-ray tube
or CRT, let’s see how it works first. A type
of CRT familiar to most people is the pic-
ture tube in their television sets.

In the neck of the picture tube, the de-
signers have placed an clectron gun (Fig.
1) which shoots, r.ot bullets, but electrons—
about six billion of them per second—in a

Fig. 1. Physical arrangement of the electron gun elements and the deflection
plates. Specific design problems may result in different arrangements of elements,
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concentrated high-velocity beam toward the
phosphor-coated face of the tube. This thin
coating fluoresces under the electron bom-
bardment. A TV set with its yoke discon-
nected or an oscilloscope with its horizontal
and vertical gain controls turned down
would let you see the small luminous dot
caused by the electron stream hitting a
single point.

How do we cause this dot to form a TV
picture or oscilloscope trace? The answer
lies in making use of the particular prop-
crties of an clectron beam. It scems that
a strcam of clectrons can be deflecfed (or

FOCUS

v HI

2

if
— ' I
TO FIL I
VOLTAGE I
R 1

= V2 H2

:
3

Fig. 2. Electrode arrangement in standard
oscilloscope cathode-ray tube. Elements
responsible for focus and intensity of beam
are shown connected to potentiometers
which enable a wide range of adjustment.

bent) by either a magnetic field (such as
is produced by the yoke in a TV set) or an
electrostatic field. The internal design of
the CRT determines which type of deflec-
tion system should be used with the tube.
In gencral, TV sets arc designed to use the
magnetic system and oscilloscopes to use
the electrostatic system.

Designed for Deflection. Electrostatic
deflection, which is the type that concetns
us here, is not at all mysterious. If you've
ever noticed the way a hair comb can pick
up lint on a dry day, you've seen electro-
static attraction at work.

Figure 2 is the schematic diagram of the
inside of a typical 5” oscilloscope tube show-
ing the arrangement of the tube elements
and how the operating voltages are applied.
If all the elements are doing their jobs cor-
rectly, a focused beam of electrons is shot
out from the electron gun to the tube face.

In its travels, this beam passes between
two scparate pairs of deflection plates—H1,
H2 and V1, V2. These plates will bend the
beam cither right or left, or up or down, or
any combination of horizontal or vertical,
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depending upon the voltages present on the
pairs of plates.

The action which takes place is illus-
trated in Fig. 3. With zero difference in po-
tential between the two plates, the beam is
centered. If 50 volts d.c. are applied across
the horizontal plates in the manncr shown,
the spot will move about 1” right or left.
(The actual distance moved depends on the
CRT's sensitivity.) Applying 100 volts d.c.
will move the spot about 2", etc.

A reversal of the polarities shown in Fig.
3 will move the spot an equal distance in
the opposite direction. The same story, of

100V.
50V.
ov.

Fig. 3. A positive voltage on a deflection plate
attracts the negative electron beam. Amount
of deflection is directly proportional to the
applied voltage. The negative supply may
either be at ground or below-ground potential.

course, applies to the vertical plates for up
and down motion of the spot.

Once we understand the basic operation
of the CRT, we are cquipped to examine
the rest of the oscilloscopce and find out how
the deflection voltages are developed and
what role they play in the final presenta-
tion of a trace on the scope face. Next
month we'll look at some saw-tooth wave-
forms and check out the vertical and hori-
zontal amplifiers used with scopes. {30
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125V."

T5%

QO X

Chris Tal found this circuit in a note-

book he had saved since his school
days. At a glance he knew what the
voltage across points X should be. What
was once a tough problem for him is
now a snap. How about you?

—Dale F. Betz

1500

Z*150A

2 Needing a 150 to 300 ohm imped-
ance-matching transformer, a ham
friend of ours turned up a transformer
with two 150-ohm secondary windings.
He connected the windings as shown
but the results were unexpected. Why?

—Garbis Saatjean

Electronic
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Here is a "black box" problem that
could trip even the experts. With the
circuit connected as shown, the ammeter
reads | ampere, the voltmeter reads 10
volts, but the wattmeter shows zero.

What is in the black box?
—A. G. Swan

4 Ed Surplus found this black box hav-
ing four numbered terminals. In an
attempt to figure out the contents, he
applied | volt a.c. to terminals | and 2.
His VTVM showed | volt a.c. at termi-
nals 3 and 4. But to his dismay, he meas-
ured | volt a.c. at any two terminals
when he applied | volt a.c. to the other
two. Ed gave up in disqust. Would you?

—Cesar E. Marestaing
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Builds a

2Whri6 Unit 2 cadling 2Whirte Unit 1.
Come in. pleuse.

QWhrie Unit 1 to 2Whitie Unit 2. I,
Hon. Hurry home. Supper is almost ready.
Over.

I'me on the weay. Coming down U. S.
noiwe. Will keep tuned to Channel 12 in cuse
yow call. 2White Unit 2 ovcr and ont.

18W 3325 caulling WV iti16. Unit 2.

Do you
read me, OM? I'm calling you froin down-
toin Chicago. Orer.

2WhI16 Unit 2?2 1o

INW 3325, Hear you
5-by-5. Tam in New Jersey near the George
Washington Bridge. Man, we must be 750
miles apart.

NCE inhabited only by hams, the 11-

meter band is now known officially as
the Citizen’s Radio Band. The min-in-the-
street having no technical know-how can
now enjoy two-way radio with endless pos-
sibilities for pleasure and business.

One of the first transceiver kits for this
new band is produced by the Heath Com-
pany (Benton Harbor, Mich.). Maderately
priced at $42.95, the NModel CB-1 is as easy
to build as it is to operate.

The complete transceiver is housed in a
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Citizens Band Transceiver
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H

Model CB-1 Heath
transceiver puts
2-way radio within

everyone’s reach

. //~>
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handsome, lightweight 8 x6"x9%" cabi-
net. Its small size makes it convenient not
only for home use but for cars where under-
the-dashboard space is at a premium.

Mobile Operation. Although the Model
CB-1 can bhe operated from a.c. house cur-
rent. a handy power plug on the rear apron
of the unit permits a quick disconnect fer
other power sources. All that is needed for
mobile operation is a standard 6- or 12-volt
vibrator supply with an output of.260 volts
at 60 ma. Transceiver filaments are also
operated directly from cither a 6- or 12-volt
auto power system.

Front panel controls include receiver
“Volwme,” “Tuning,” and a “Transmit-
Receive’ switeh. A neon power-on indicator
operaies with any power source used, and
another neon indicator flashes when the
unit is transmitting. A ceramic hand mike
plugs into a fronf panel jack.

sSceveral types of antennas are available
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ANTENNA
JACK

209 9-80UUF

RF TRAP TRIMMER
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RF TRAP COIL
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1-23
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= T B+

(]
XMIT-RCVv
SWITCH

from Heath. We chose the whip, which can
be mounted on the rear of the cabinet.
Circuit Features. The r.f. section of the
transmitter consists of a single 6AUS8 dual
triode-pentode tube. The triode section op-
crates as a crystal-controlled oscillator and

drives the pentode final amplifier to the 5.

watt maximum permitted by FCC regula-
tions. All the coils are of the slug-tuned
type and arc easy to adjust.

The r.f. from the final tank coil is link-
coupled to the antenna jack and resultant
harmonics that might interfere with your
neighbor’s TV are minimized by a series r.f.
trap. The trap also keeps strong local TV
signals out of the receiver portion,

Receiver design is simplified by the use of
a single 6 ANS, which functions as a broad-
tuned r.f. stage and a tuned supergenera-
tive detector. The transceiver’s audio sec-
tion consists of a 12AX7 and a 6AQ5 and
provides a healthy 1 watt of power to the
3% " speaker. This same section also is used
as a modulator for the transmitter.

TO
MODULATOR
CIRCUIT

Transmitter circuit of the
Model CB-l transceiver.

Silicon diodes featured in the power sup-
ply are in a voltage doubler circuit, thus
eliminating the usual heat-producing recti-
fier tube.

Construction Hints. The Heath instruc-
tion manual lets you build directly from
pictorial diagrams without referring to the
very large schematic diagram which is in-
cluded. But read the whole manual before
you lift a soldering iron. And don't try
to finish the kit in a single evening, or
you may find yourself getting too tired to
do a good construction job.

One thing to watch is the installation of
the transmitter power neon indicator. Do
not clip off one lead as instructed. Instead,
leave about %" of lead. Touch a screw-
driver or insulated wire to this lead while
tuning the transmitter final. The added
capacity to ground will allow the neon in-
dicator to strike gquickly and make adjust-
ment easier.

On Trial. When the CB-1 was hooked
up and tried out, stations from several time
zones throughout the country
were received loud and clear.
With the transmitter operating
from a car, a station a few miles
away reported a strong signal
with kigh modulation. -0

Parts placement at transmitter tube
socket is critical. Slug-tuned oscil-
lator and final coils are mounted near
socket. Switch is shown partly wired.

POPULAR ELECTRONICS
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VARIABLE

AUDIO
FREQUENCY FILTER

BANDPASS FILTER
for the Ham and SWL

N ANY radio amateurs and short-wave lis-

teners operating necar commercial areas
are plagued with high background noise
and local interference from ncon signs, flu-
orescent lights, motors. ctc. One way to
make weak voice stations intelligible under
these conditions is to attenuate the fre-
quencies below 500 cyeles and above 3000
cycles. Part of the audio signal is lost, of
course, but the remaining portion has high
intelligibility, and power line noisc and ad-
jacent station heterodyning will no longer
tend to swamp out the signal.

This filter inserts a variable bandpass
circuit in series with the receiver’s speaker
voice coil. By switching in various values
for L and C, a scries-resonant circuit with
a desired bandpass can be sclected while
you are listening to a station.

Coil L1 is wound on a wooden dowel 3;”
in diameter and about 1%” long. Glue and
tack stiff cardboard or Masonite retainers
on the ends of the dowel to support the
coil tap connections. Wind about 160 turns
of enameled or Formvar-covered copper
wire (#18-#20) on the coil form with taps
at the 100-, 120- and 140-turn points.

Connect coil L1 to a five-position rotary
switch and the capacitors to a 12-position
switch of the same type. On both, the
“Out” (off) position bypasses the filter if

Improve your S/N ratio with

this easily constructed filter

Internal view of bandpass filter shows direct
point-to-point wiring employed. Note that four
positions of the 12-position switch are unused.
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high or low frequency cutoff is not needed.
Note that there will normally be a drop in
loudspeaker volume as the degree of fre-
quency attenuation is increased, but in
most cases the very great improvement
obtained in the signal-to-noise ratio will
more than compensate for the volume loss.

The speaker impedance, receiver charac-
teristics, acoustical conditions, and your
own ears will determine the coil taps and
capacitor values used. Remember, you're
listening for intelligibility and not fidelity,
so don't expect too much in the way of
natural-sounding speech reproduction.
Proper setting of the controls will limit

w3 A DTS L|s1' L

IOCI—1S uf.

: C2—10 uf. All capacitors are

I C3—S5 uf. paper or electrolytic

: C4—2uf. types, 25 volts or
CS5—1 uf. higher rating
C6—0.5 uf.
C7—0.1 uf.

J1, ]2, ]3, ]J4—Five-way terminal post

Ll—Approximately 160 turns of #20 enameled
copper wire (see text)

S1—S8.p., 5-pos., non-shorting rotary switch (Mal-
lory 3215] or equivalent)

S2—8.p., 12-pos., non-shorting
(Mallory 32112] cx equivalent)

1—6" x 4" x 5" chassis box (LMB 142)

) st

rolary switch

the noise frequencies reaching the speaker
to such an extent that good copy will be
possible under conditions that formerly
made even partial copy impossible. —Bo—

Versatile Electrical Connector

\* | /
*ﬂ *
N EXPERIMENTAL and repair work,
when it is necessary to join temporary
wire leads having various types of termi-
nations, this easily made connector can
save you much time and trouble. It is sim-
ply a 14" length of brass, iron. or copper
tubing, having a bore of the right diameter
to accept standard banana plugs. Two or
three 3% "-long Fahnestock clips are sol-

dered onto the tubing. If you have any
trouble finding metal tubing with the right
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BY
ART TRAUFFER

size bore, you can make your own as shown.

You can join two banana plugs by push-
ing one into each end of the connector. Two
phone-cord-tips can be joined by placing one
in each clip. Or, you can join two spade
lugs, or two plain wire leads, by putting
them in the clips. There are many possi-
ble combinations of quick connections that
can be madec. Since the connector costs
only a few cents to make, you will proba-
bly want several of them. —30—~

FABNESTOCK CLIP
% BORE THRQUGH WITH
sox.osn7 /w9 (186" DRILL

’soman l STANDARD BANANA PLUG
1%" x Y5 DIA, BRASS
FAHNESTOCK CLIP OR 1RON ROD
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Build a

Power

Footswitch

« « « for your ham shack,

- darkroom, or workshop

FOOTSWITCH is a useful device for

operating a drill press, bench saw or
other piece of machinery when it is desir-
able to have both hands free. Also, it is
a great convenience in the darkroom; you
can switch from safelight to enlarger and
back in two easy ‘‘steps.”

A snap-action s.p.d.t. switch with a 10 to
20 amp. rating is used. For darkroom work,
both the enlarger and safelight are plugged
into the footswitch receptacles. One step

D 4

¥

.t

| S 2

takes the power off one receptacle and ’,
D

D

-

By
HENRY SEVCIK

puts it on the other. A second step reverses
the situation.

If the footswitch is to be used for op-
erating machinery alone, either power re-
ceptacle can be used, or the footswitch can
be designed for a single receptacle.

Note that the entire footswitch box is
fabricated from a single piece of 16-gauge
sheet metal. You’'ll
find aluminum easi-
est to work.

First, cut the metal i
to shape with a pair
tinsnips, and drill and
punch all the re-
quired holes. The box
is then formed by
bending the metal in

— ———
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FLUSH RECEPTACLES

@ loren
(soTroM) —

~ Jciroseo
SWITCH

a vise or a homemade bending brake fabri-
cated from a couple of blocks of wood and
a pair of hinges.

Secure the sides of the box with rivets,
self-tapping shecet metal screws, or with
solder. Then cut a bottom cover from a
piece of %" plywood or fiberboard, being
careful to drill and countersink the holes
where the mounting tabs are located.

Mount all parts and wire the unit as
shown in the dimensional drawing. Rececp-

MICROSWITCH
MOUNTING
HOLE

RECEPTACLE ~

MOUNTING
HOLES
2" =
1"
4 o] Ey
{ s fe— 3,
HOLE TQ sun—/L_ i R BEND DowN To
L(;:SM%?ERP Yy MEET SIDES
&6

BILL OF MATERIALS

1—9" x 9” piece of l6-gauge galvanized steel or
other metal

1—7" x 4” x 18" piece of plywood or fiberboard

1—14" rubber grommet

2—Single, flush, power receptacles

1—A.c. extension cord and plug of suitable
length

4—Rubber mounting feet (if desired)

8—Self-tapping sheet metal screws

1-—Snap-action s.p.d.t. switch (Acro-Robertshaw-
Fulton MPB-312 or equivalent)

tacle mounting straps must be bent slight-
ly for truc flush mounting. The bottom
cover can be secured to the box with 6-32
flat-head machine screws; or you can use
longer screws fitted with rubber feet.

The footswitch is now ready for use.
Plug in the power cord and insert the en-
larger and safelight cords in the outlets.
If the footswitch is used for power tools,
remember not to exceed the current rating

of the switch. —B0—
1 " |
NOTE. DASHED LINES - ° =
T INDICATE BEND + +
ES
BOTTOM
o
PLYWOOD OR MASONITE
o o
[T 7" >

]..' BEND SYR:;)S(
— L S~

FLUSH RECEPTACLE

The footswitch box can be construct-
ed following the template at left, or
another layout may be used if desired.

POPULAR ELECTRONICS



ANY crystal-controlled converters are
available to the v.h.f. enthusiast and to
the satellite listener, but most of them
require external filament and B+ voltage
supplies. Some converters, such as the Tape-
tone XC-51, need voltage-regulated sup-
plies. The VR supply to be described here
will furnish power to most popular convert-
ers, including the satellite types.
In working with several different types

Converter courtesy Tapetone, Inc.

of crystal converters, it was found that 150
volts d.c. was most often required. The
noise figure was improved in some convert-
ers by using 150 volts when the manu-
facturer called for 150 to 250 volts. In fact,
a regulated power supply will improve the
results with any converter, whether recom-
mended or not.

Substitutions.This VR supply will fur-
nish 150 volts, d.c., with loads between 10
and 70 ma., plus 6.3 volts, a.c., at 3 amperes.
Transformer 71 must have at least 175
volts each side of center-tap on the high-
voltage winding, at 90 ma. or more.

If a different power transformer is used,
the value for resistor R1 will vary depend-
ing on the value of the high-voltage wind-
ing on T'1. It is not hard to calculate the
resistance of R1, however. Simply take the

September, 1959

Power

Your

with a
REGULATED
POWER
SUPPLY
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117 V.AC.

!

HOW IT WORKS
The VR supply uv<es a $V3 full.wave rectifier (177)
and two VR-130/0D3’s (1’2 and V3) in parallel as

voltage stabilizers. All the rectifier plate current is
returned through the center-tap of the high-voltage
winding via jumpers inside each VR-130 to protect
the powered equipment,

Resistor R1 serves 1o limit the output current pass-
ing through the voltage regulator tubes 1o a safe value.
Resistors R2 and K3 help balance tube current.

Tubes 1"2 and 1’3 can each regulate loads from 5
to 33 ma. The two tube- in parallel handle 10 to 70
ma. In spite of large variations in current through
V2 and 1’3, the voltage across them remains constant.
These tubes ddrain more or less current depending on
the output voltage at the pi-filter and changes in
the load.

PARTS LIST
Cla/Clb--20/20-u1., 450-volt dual electrolytic can
capacitor

CH1—S5-henry, 100-ma. choke

Fl—2-ampere fuse and mounting assembly

PL1—6.3-volt pilot lamp and assembly

R1—Sliding-tap variable resistor (see text and
diagram)

R2, R3—68-ohm, l-watt resistor

S1—S.p.s.t. toggle switch

Tl1—Power transformer, 520 volts CT., 90 ma.;
6.3 volts, 3 amp.; 5 volts, 2 amp. (Stancor
PC-8404 or equivalent)

TS1—Four-screw terminal strip

V1--5Y3 tube

V2, V3—VR-150/0D3 tube

1—7" x 7" x 2" chassis

3—Octal tube sockets

Layout is not critical. How-
ever, leave enough space be-
tween tubes for heat dissipation.

high-voltage potential between the center-
tap and one side and subtract 170 from it.
Then divide the answer by one-half the load
current. For cxample, if your converter
drains 70 ma., divide by 35 ma. (.035).

Typical values for RI using the specified
power transformer are shown in the sche-
matic diagram.

Construction. A 7”x 7" x 2" chassis was
used although other sizes are suitable. A
four-terminal strip is mounted on the back
of the chassis with the wires coming
through a 3%” grommet from inside the
chassis. Make up a cable with the type of
power supply connector which your con-
verter uses and connect the other end of the
cable to the supgly.

One side of the 6.3-volt a.c. filament line
is left ungrounded. See the instructions ac-
companying your converter regarding fila-
ment grounding.

This supply is used regularly with a
Tapetone XC-51 and International Crystal
Company’s FCV-1 and FCV-2 converters,
as well as a home-brew converter draining
65 milliamperes.

Adjustments. The exact value for RI
should be determined experimentally. After
R1 has been set to its approximate value
using the formula outlined above, insert
a 0-100 ma. meter at test point “X” on the
schematic diagram. With no load connecct-
ed, adjust R/ for a meter reading equal to
one-half the load current. Make sure you
don’t set R! to zero resistance—you might

Misc. hardware and 34" grommet ruin T'1 or the regulator tubes. —30—
INTERNAL
CONVERTER
JUMPERS NG ST R1
20 MA. 10K 10w,
70 MA. 3K 25w.
TSI
<TI0 .! [ o
.
) < 2
celt R23 R3S O——=a
200t ]~ 681 S 680 S 6.3V.
4 2 2 Ot—=<A
5 3
= V?,'? g GND.
VRISO
2
0 0 =
st PLI : 2
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Listening

on the

International Crystal Command Mode! at left
and Polytronics Labs Model PC - 1/12 below

27—mc. Citizens Band

E AREN'T ONES for whooping it up

in the prediction department, but
every now and then something so terrific
pops up that we can’t help but venture a
peek into the future. We'll make the pre-
diction that the new 27-mc. (“Class D")
Citizens Band will be the hottest thing
since the Chicago Fire, and within a very
short time!

What does this mean to Joe DX'er? It
means that there will be scads of new sta-
tions on the air for him to monitor; and
not only that, they will be low-powered
stations, offering a bit of a challenge.

The 27-mc. stations are allowed to have a
maximum of 5 watts input to the final
stage; and, as many of vou know. the ad-
jacent 10-meter ham band (28 mec.) often
comes up with some pretty healthy DX
stations using power just as low, or even
lower. These Class D stations may operate
on 23 frequencies, cach designated by a
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By
TOM KNEITEL
2AQD305

channel number (see Table 1) like TV
channcls. Most stations, however, are
equipped for opcration on just one or two
of the available frequencics.

Citizens Net. We were most fortunate
in being able to take a close-up look at this
band, using one of the many inexpensive
transceivers now on the market. We went
up on the roof of the house here in New
York, flipped on the sot, and found our-
sclves listening 10 a local “net” which
mects on this bard most nights to discuss
cveryvthing from new radio cquipment to
Casey Stengel.

We sat patiently absorhing the conversa-
tion for a while; then it occurred to us that
it took only the press of the mike button
for us to become part of the net. Well, we
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Channe! |Frequency{ Channel |Frequency

No. {mc.) No. (me.)

1 26.965 13 27.115

2 26.975 14 27.125

3 26.985 15 27.135

4 27.005 16 27.155

5 27.015 17 27.165

6 27.025 18 27.175

7 27.035 19 27.185

8 27.055 20 27.205

9 27.065 21 27.215
10 27.075 22 27.225
n 27.085 23 27.255
12 27.105

Table 1. Citizens Band channels are num-

bered like TV channels. Channel 4 is general-
ly used as the calling frequency by stations
with more than one transmitting channel.

Table 2. Prefixes and locations of Citizens
Band stations. There are 27 call areas as
compared to only 10 for amateur stations.

Prefix Location
No.

1 Conn., Maine, Mass., N.H., R.l,, V.
2 Northern N.J., Southeastern N.Y.

3 Northern Del., Southern N.J., E. Pa.
4 Southern Del., Eastern W.Va., Md.
& N. Va. (except D.C. areas)
Eastern N.C., Southern Va.
Georgia, Western N.C., Ala. (ex-
cept Mobile area)

7 Fla. (exc. Pensacola, West-Central
areas)

8 Ark., La., Miss., areas of Mobile,
Ala., Pensacola, Fla. & Texarkana,
Tex.

9 Southeast Tex. (except Beaumont
area)

10 Okla., Northern & Western Tex. (ex-
cept Texarkana area)

n Ariz., Southern Calif. (except San
Diego area}, Las Vegas, Nev., area
12 N. Calif., Nev. (except Las Vegas
area)

13 Oreg., S. Idaho, S.W. Wash.

14 Mont., N. Idaho, Wash. [exc. S.W.

o

area)

15 Colo., Utah, Wyo., N.M. North-
western Nebr., Southwestern S.D.

16 Minn., N.D., S.D., (except S.W.
area}, N. Peninsula of Mich., North-
ern Wis,

17 Kans., Mo., Nebr. {except N.W.
area), Western lowa

18 IN., E. towa, S. Wis., W. Ky.

19 Ohio, Eastern Ky., S. Peninsula of
Mich., W.Va. (except Eastern area)
20 N.Y. (except S.E. area), Western Pa
21 Hawaii & Pacific Islands

22 Puerto Rico, Virgin islands

23 Alaska E
24 D.C., areas of Md. & Va. near D.C. :
25 Area of West-Central Fla.
26 Area of Beaumont, Tex.
27 Area of San Diego, Calif.

“dood” it, and sure enough, we were wel-
comed warmly into the merry group.

After the introductions were completed
all around, we made ourselves at home. We
learned that some of these boys are also
hams who get their kicks from working
low power on the Citizens Band. They
report that excellent DX can be worked on

IAMPTON. VIRGINIA  U.SNA,
xS

—S5W2479 -

==
Radiw <W/I§9 Confirmirg and Thanking you for owr QSO
on JVUNE 26 195y A . 10736 Am

Rk 573 FONE 27,038 uc Rig here 5 wom rmeur

Reve. TRAA SCETVER am GrROUND Pinng
Remorks Ny o TAL Kive e QS Tne nM .....

To you O M.

CITIZERS RADIO SIATION  sxsswssesmssss.

“Jack * Hathaway

A QSL from a distant station
worked by a Citizens Band op-
erator. QSLl'ing between Citi-
zens Band stations is the lat-
est sideline to this new hobby.

the band when “skip” conditions are right,
and that New York-Texas contacts are not
uncommon.

Call Signs. When you hear a Citizens
Band station, you'll note that it is assigned
a pretty odd-ball call sign. First there are
one or two numbers, designating the geo-
graphic area where the station is located
(see Table 2). Following the geographic
numbers, there is a “W,” and then four
numbers (2W1377, 2W@3@5, 19W3118).

You space-cramped city dwellers will be
happy to hear that a 96" vertical doublet
or whip will give good results when you are
monitoring on 27 mec. It should be placed as
high as possible.

But why just monitor the Citizens Band
when you can easily join in the swim your-
self. You can if you are at least 18 years of
age, a U, S, citizer, and are willing to make
a nominal investment in a transceiver (see
the various advertisements in POPULAR
ELECTRONICS for some pretty hot rigs). Or
if you have an itchy soldering iron, you can
whip together the set described on page 48
of the June issue of POP'tronics.

Stick to the Rules. Unless you are
anxious to try Alcatraz as a DX site, you
must ask the FCC for their Form 505, fill it
in, send it to Washington, and wait for your

(Continued on puge 131)
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Build an Electronic

Fish Lure

ISH LURES come in practically all
. shapes and sizes. Whether it be a simple
spinning reflector or the weirdest creation
of an artistic angler, the fish lure’s job is to
attract fish to the hook. While convention-
al fish lures sometimes successfully employ
light reflectors and motion to gain the at-
tention of the fish, they fail to take ad-
vantage of the extreme sensitivity of the
fish to the faintest underwater sounds. If
a sound is not loud enough to frighten fish,
experiments have shown that they may be
attracted to it.

For some time now, a few cunning fisher-
men have sealed tiny electric buzzers in
watertight jars and lowered them into the
water at their favorite fishing spot. The

—
Y
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Flashing lights
and buzzer

attract fish

By
JAMES G. BUSSE
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faint steady vibration from the buzzer
seems to create the illusion among the fish
that a large tasty insect has fallen into the
water. They swim around the jar until
their disappointment is forgotten among all
the other tempting bait offered by the fish-
crmen.

This buzzer-in-the-jar idea has been ex-
panded into an clectronic fish lure. And, as
an extra attraction, a dual neon flasher cir-
cuit has becen added. The completed unit is
entirely self-contained. The buzzer and
ncon flasher are on separate circuits so that
one or the other or both can be used, as
desired.

Assembly. Putting an electronic fish lure
together is quite simple since placement of
parts is not critical. Battery voltages from
90 to 135 volts can be used. The rate at

e
NE-2 —
>_@___ 90- 135V, _—
Lyt fzo0n. GLEe e |
{
.
1o MEC, 13 ues, 1t {000
" .
@NE-Z
-

Buzzer S-PS.T. LSV :Fg-

The high-value resistors can be made
up from several series-connected resistors
of lower value. Since current demands
are low, the blinker battery may be a
weak unit salvaged from your junk box.

which the bulbs fire depends upon the
values of the resistors, capacitors, and bat-
tery voltage. The rate can be slowed down
by using larger value capacitors and resis-
tors or a lower battery voltage. To con-
serve space, no switch was used in the neon
flasher circuit. And even if the batteries
operate continuously, they will outlast the
fishing scason, as power consumption for
the blinker is only a fraction of a milliam-
pere.

The buzzer shown is powered by a single
flashlight battery. A somcwhat more cx-
pensive buzzer, sold by the electronic sup-
ply houses, can be adjusted to operate at a
number of different frequencies. If this
type is uscd, adjust the control to the high-
est available frequency. A s.p.s.t. switch is
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employed in the buzzer circuit to silence
the buzzer when the lure is not in use. To
save space the buzzer circuit as well as the
neon flasher circuit could be activated
simply by connecting and disconnecting a
couple of pairs of leads.

Size of the power pack and the other
components used in the electronic fish lure
will determine the size of the jar required.
Choose the smallest size possible with a
tight-fitting, screw-type cover. The in-
dividual cells of the battery pack are taped
together and placed in the bottom of the
jar for ballast.

The buzzer is mounted to the inside
of the cover, which acts as a diaphragm to
radiate the sound through the water. If
the mounted buzzer makes a very tinny
sound, try inserting a thin piece of rubber
between it and the cover. Remember, too
loud a vibration will most likely scare away
the fish, not attract them. It may even be
hecessary to add @ small resistance in series
with the buzzer tc produce the desired faint
buzzing. In air, the buzz from the sealed
Jjar should be hardly audible. Sound travels
much better in water, and fish can hear
sounds too weak to be heard by the human
ear.

A small metal eye is attached to the top
of the cover, through which a length of
heavy fishing line is threaded. Be sure to
seal every hole made in the cover with some
type of waterproof cement.

Operation. Almost anyone can use an
clectronic fish lure successfully. Simply ac-
tivate the buzzer and neon flasher circuits
and screw on the cover tightly. Check for
possible leaks. Then lower the electronic
lure into the water, keeping it at least four
feet from your fishing lines. If you are
fishing in shallow water, let it lie on the
bottom. Otherwise, keep it a foot or two
above the level of your baited hooks. Now
get set lor action! If your electronic lure
has a tendency to move about, weigh it
down with some lead sinkers or a heavy
stone.

The fun of fishing with an electronic fish
lure comes from the fact that you never
know what the thing will attract! Although
no state prohibits the use of sound to at-
tract fish, some farbid any use of light for
this purpose. To be on the safe side, check
with your state conservation commission.
If the lights are out, the buzzer part of the
circuit can still ke used with success on
your next fishing trip. 30
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HOPPING for magnetic recording tape
12 years ago must have been a cinch—
there was only one type commercially avail-
able: “Scotch” Brand No. 100, a black
oxide product on a paper backing. M"Cro,,o,ﬁsh

Today if you are in the market for record- S
ing tape you have decisions to make. Do
you want tape with acetate or polyester prastt
backing? With 1%-mil, 1-mil, or %-mil
thickness? With standard, high-output,
low-print, or perhaps even tensilized char-
acteristics ?

Confusing though it may be, such a va-
riety of recording tape has become neces-
sary to meet the diversified uses found for
tape since its embryo days of 1947. Per-
haps you are a recording engineer and re-
quire a special tape for long-term storage.
If so, you have needs quite different from

By DICK ENGER
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Photographs courtesy of Minnesota
Mining and Manufacturing Company

Treated oxide and the binding agents
are mixed together in ball mills. As the
drum rotates, steel balls pulverize the ox-
ide. Here, men are shown pumping the fin-
ished coating material into storage tanks.

those of a geophysicist who uses tape to
help locate pools of oil far beneath the
ground.

Similarly, a tool control technician who
uses tape to direct automatic milling ma-
chine operations has different tape require-
ments than does a TV producer who puts
his production on video tape. Then, too, the
missile-man who uses tape to record outer
space data doesn’t use the same tape as the
home recordist who wants to make high-
fidelity audio recordings for his own per-
sonal use and enjoyment.

Whatever your game, though, the tape
you are using is basically the same as that
used for every other purpose-—whether it
be sound or electronic signal recording.
Magnetic tape is nothing more complicated
than plastic “ribbon"” coated with finely
powdered iron oxide.
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‘ The besic ingredient of recording
tape's magnetic coating is iron oxide.
Interestingly enough, the oxide is not
magnetizable before being processed.

All tape would be alike if various uses
didn’t demand differences in:

Kind of material used for backing

Thickness of backing

Formulation of oxide and binder.

Backing Materials. Two plastic mate-
rials are commonly used for magnetic tape
backing-—cellulose acetate and polyester
film. Unless otherwise specified, the word
“plastic” on a box of recording tape means
that the backing is made of cellulose ace-
tate. This tape is very popular because it
meets all normal recording requirements
and costs the least per foot of tape.

Under conditions of excessive heat or
humidity, polyester backing—better known
as Mylar—is worth its extra cost. Mylar is
actually a film form of Dacron and has
greater resistance to heat and humidity and
greater strength than does acetate. It is
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QAﬂer the tape has been
coated with oxide, it trav-
els thiough a drying oven,
part of which is shown at
loft. The tape is processed
in twenty-four-inch  widths.

Hundreds of thousands of listening hours
could be recorded on the tape in this stor-
age area. 'Jumbo rolls" are ket here before
being cut and wound onto separate reels.

especially useful for long-term storage be-
cause it contains no plasticizers. In acetate
tape, these plasticizing agents may eventu-
ally evaporate, leaving the tape brittle.

However, Mylar has a disadvantage. Un-
der extreme tension, it may stretch. Al-
though the likelihood of this happening is
the exception rather than the rule, it is
troublesome if the stretched tape contains
critical information. Acetate tape will
stretch only slightly before it breaks and
any breaks can be repaired by splicing. For
this reason. most of the major record com-
panies make their master recordings on
acetate-backed tape.

Thick or Thin. Tape is commonly avail-
able in three backing thicknesses. For
greatest strength, it is produced with the
1%-mil backing which provides 1200 feet
of tape on a standard 7" reel. To obtain
half again as much playing time, manufac-
turers put out 1-mil tapes, thus obtaining
1800 feet of tape on the same diameter reel.
This reduction in thickness reduces the
strength of the tape, but 1-mil Mylar is
actually stronger than 1% -mil acctate tape.
However, it is more prone to stretching
than is 1%2-mil acetate.

Decreasing backing thickness even fur-
ther to %-mil makes it possible to put

September, 1959

twice as much tape on the same reel, pro-
viding twice as much playing time. How-
ever, paring the thickness of the backing to
% mil cuts its strength still further. To
compensate for this loss of strength and the
stretehing problem, polyester-backed tape
has been developed which is pre-stretched
(usually referred to as ‘‘tensilized” or “tem-
pered” tape). This tape is twice as strong
as 1-mi! Mylar. It is also roughly about
409 more expensive per foot than 1-mil
Mylar.

The big advantage of double-length (-
mil) tape is that a full hour may be re-
corded on a standard 7" reel at the speed
of T% ips-—as opposed to the half hour
possible with a reel of 1% -mil tape.

Special Tapes. As tapes became thinner
and thinner, recording engineers discovered

(Continued on page 127)
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How NOT

Courtesy of General Transistor Corp,

Twist and yank the leads
excessively when you install the
transistor. If you listen closely

you will hear the snap.

In order to burn out the
transistor thoroughly, be sure there
is leakage to the
power line in the soldering iron.
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TrarI{si:stors
-

1/ *f

Ignore the published
ratings and exceed them.
You'll have a
real "hot" transistor
—for a moment or two.

Insert the transistor into the test
equipment while the power is on,
making sure the order in which the
leads make contact is
switched around.
This may cause immediate ruin.

We've all heard how sturdy and indestructible
the transistor is . . . bui nothing is perfect.
Any qualified engineer, equipped with the
proper educational backgreund can, with a

little ingenuity, reduce the transistor to midget

jellyfish. The accompanying quips are by no
means all-inclusive, but they will start you on
your way to becoming a big transistor user.

If the transistor does not fit
into the equipment
properly, put a screwdriver
on the case and hammer
it into place.

Overheat the leads
with a big soldering iron. Leads are
going out of style anyway.

{

.
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Transistorized
Two-Way
Power Trumpet

Special ‘“‘talk-back’’
feature enables
two-way communication for

p.a. or boating use

ORTABLE voice amplifiers of the

type used to direct crowds, instruct
groups of workers and supervise
games are a real convenience, and
more and more are being used. The
advent of power transistors has made possible size reductions and eco-
nomical battery operation not previously attainable.

After using one of these handy devices for a while, you recognize that
they have one weakness: the man with the horn can make his wishes
lknown over a large area, but it's seldom that a reply is loud enough to
be intelligible. What's needed is a “‘talk-back’ or intercom type of power
trumpet so that you can hear as well as talk.
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c6

T2

R7/82

Mounting plate of the
high-gain, low-power "listen"
amplifier is box's back panel.
The grommet hole immedi-
ately below gain control R7
is for the handset cable.

BLK /GRN
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Relatively inexpensive., and compact,
the unit presented here combines a ten-
watt power trumpet with a second high-
gain amplifier that can convert the sound
of an approaching automobile into that of a
roaring avalanche. It’s completely transis-
torized and, except for the flaring horn and
the telephone handset, is contained com-
plete with batteries in a 5" x 6” x 7 alumi-
num cabinet.

To use the trumpet, simply turn on
the “listen” amplifier and adjust the volume
knob at the back of the casc. Pick up the
handset and hear everything going on
around you, with special emphasis on
sounds originating in the 90° pickup and
dispersion angle of the trumpet. When you
want to talk, push the button on the top of
the box next to the handle. This discon-
nects the “listen” amplifier from the trum-
pet, and turns on and connects the “talk”
amplificr.

The box can be constructed of shceet
aluminum, aluminum angle stock and self-
tapping screws, or a commercial cabinet
can be used. The entire circuit is wired and
mounted to the box panels before the box

—
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HANDSET
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is assembled. In this way you avoid the
problem of working in tight corners.

The “talk” amplifier mounts on the un-
derside of the top pane: and the “listen”
amplifier is fastened to the inside of the
back panel. Two six-volt hatteries are
housed in the bottem of the box. All inter-
connecting wires terminate at a tie strip
mounted near the battery.

The *“talk’”’ amplifier parts placement
and lead dress are not critical. But it's im-

HOW IT WORKS

The ‘‘talk'* amplifier employs two CBS 2N256
power transistors in a class R’ push-pull circuit
using the common-emitter configuration. These are
driven. through driver transformer T4, by the F-1
carb~n button microphone in (ke Western Electric E-1
handset. The output rating of the amplifier is a
powertul ten audio watts—sadequate for virtually
every need.

The driver and output transiormers specified in the
parts list provide gord impedance matching. Note
that the d.p.d.t. push-button switch S7. when de-
pressed, both supplies power to the amplifier and
connects the trumpet to the amplifier output. Thus,
this amplifier. which may draw an ampere or a bit
more when hard-driven, consumes battery current only
when the “push-to-talk’" switch is actuated.

The "‘listen'* amplifier is a four-stage RC-coupled
transistor unit using 2N35 n-p-n transistors. With
a maximum over-all voltage gain of approximately
2500, current drain from the battery is about 5§ ma,
Potentiometer R7 adjusts sensitivity for good intel-
ligibility and a low level of background noise. De-
generation. provided by the 1000-ohm resistors in the
emitter circuits, produces an input impedance of
approximately 40,000 shms and increases stability.

The input transformer specified offers a good im-
pedance match between the amplilier input and the
8-ohm trumpet which substituzes as a dynamic micro-
phone for ‘“‘talk-back.” The output transformer T2
closely matches the receiver in the E-1 handset. If
some other handset is used, another transformer may
be required for good matching.

PARTS LIST

Bl--Two 6-volt batteries (Burgess F4Pl)
C1,C3, C4, C5—1 uf. All capacitors
C2, C6, C7—10 pf. 12-volt
C8 -100 pf. electrolytics
Q1. Q2, Q3, Q4— 2N35 transistor (Sylvania)
QS5, Q5— 2N256 power transistor (CBS)
R1, RS, R8, R11—1 megohm All resistors
R2, R6, R9, R12— 1000 ohms 145-watt
R3, R10—10,000 ohms composition
R4- 22,000 ohms
R7--10,000-ohm audio taper potentiometer
R13— 150 ohms
R14 100-ohm resistor or Vero 21W1 thermistor

(see text)
R15 100 ohms
R16 3.3 ohms
R17- 470 ohms (see ftex!)
S! D.p.d.t. push-butron switch
S2 S.p.s.t. switch (oa R7)
T1- Thordarson TR-36 transformer (or equivalent)
T2 Stancor TA-34 transformer (or equivalent)
T3 Triad TY-64x transformer (or equivalent)
T4 Triad TY-61x transformer (or equivalent)
Spkr.—University Mcdel 1B-8 trumpet
1—Western Electric E-1 handset (or equivalent)
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possible with the arrangement il-
lustrated to keep the input and
output well separated; so trans-
formers T3 and T4 must be placed
at right angles to each other.
This reduces the possibility of
magnetic coupling and feedback.

The shells of the power tran-
sistors @5 and @6 are their col-
lector connections and must be
insulated when they are mounted
on the top panel. Thin fiberglass,
mica or composition sheets pro-
vide good electrical insulation and
still let the heat generated flow
into the chassis. Be very careful
to remove all burrs from around
holes in the insulation before
mounting the transistors. With
the new fiberglass insulation, even
a small projection may punch through when
the power transistor is tightened in place.

Output volume may be fairly well con-
trolled by varying the level of the speak-
ing voice. If a volume control is desired, and
one will be necessary if the unit is used in a
restricted area, current limiting resistor
R17 can be replaced with a 1000-1500 ohm
pot hooked up as a rheostat. If the unit
will be exposed for hours to the hot sum-
mer sun, resistor R14 should be replaced
by a Veco 21W1 thermistor to prevent
thermal runaway.
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Top panel, at left, is
the mounting base for
the two power transis-
tors and the transform-
ers of the "talk-back"
section. Assembled unit,
below, shows relative
placement of panels.
"Listen" amplifier is
mounted on panel op-
posite rear of horn.

Some of the older carbon buttons tend to
develop quite a bit of hiss. If this is loud
enough to be objectionable, it can be elimi-
nated by connecting a .01-.04 uf. capacitor
across the red and blue leads of transform-
er T4.

The “‘listen’ amplifier, its input and
output transformers, and the volume con-
trol may be assembled on a 3" x 4” phenolic
board with metal clips at the points where
the components are interconnected. The
circuit board is then mounted on the rear

(Continued on page 128)
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Builds a

Modulator-Driver

FTER a Novice goes General, the phone
bug bites him. The key is tossed aside
and is replaced by a mike. Unfortunately,
most Novice c.w. transmitters do not have
a built-in modulator. So, the next item to
add to the ham shack is a modulator unit.
Porurar ELECTRONICS built and operated
the EICO 720 Modulator-Driver and found
it to be a suitable unit for modulating most
100-watt transmitters. The modulator out-
put transformer is tapped to match final r.f.
amplifier loads from 500 to 10,000 ohms.

Assembly. If you ever assembled a hi-fi
power amplifier, you will have absolutely no
problems with this modulator-driver. Just
follow the instruction book carefully, using
standard audio practices when wiring.

If tight corners cause difficulty in wiring
the indicator tube socket, loosen the socket
bracket mounting screws and tilt the socket
bracket forward. One other gripe which is
common in building Kkits, concerns the con-
nection of too many wires to a grounding
lug. Fortunately, in this case an exira
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Versatile EICO 730 delivers
50 watts of audio
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esov, 380V,

Except for the power supply,
this schematic diagram of the
EICO Model 720 is complete.

i - - — —

. 3 R <

An optional steel cover dresses
up the modulator-driver for desk-
top use. Front and rear screens
provide ample ventilation.

ground lug was packed in the kit, and two
of them were used where only one was
called for.

How It Operates. Dual-triode tube V1
is used as the microphone preamplifier, with
the gain control (Rj%) m the grid circuit of
the second stage. A phone patch jack (J2)
is also located at a low-impedance point in
the second stage. If the gain control is not
set at minimum, mixing with the micro-
phone is possible. An r.f. filter (R1, C1) is
employed at the input of the first stage to
reduce any possible tendency towards r.f.
feedback.

A 6ALS5 dual-diode (V2) is employed as a
series-type élipper, with the clipping level
controlled by potentiometer R9 in a voltage
divider circuit. The clipper output is fed
through a low-pass filter (L1, C5 and C6)
to suppress high-order harmonics generated
by peak clipping. The clipper prevents
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over-modulation znd raises the effective
speech level of the signal 8-12 db for added
“punch” under QRM conditions.

A 6ANS pentode triode (V3) is used as a
pentode voltage amplifier direct-coupled to
a triode split-load phase inVerter; negative
feedback from the secondary of the modula-
tion transformer is introduced at the cath-
ode of the voltage amplifier. And a pair of
EL34 audio power amplifier tubes (V4 and
V5), are operated in push-pull, class ABI1,
with fixed bias.

Visual indication of over-modulation is
provided by an EMS84 electron-ray tube
(V6) when the Model 730 is employed as a
plate modulator. Potentiometer R9 should
be set so that the indicator bars approach
each other closely but do not overlap. This
indication corresponds to 100¢% modulation.

Getting on the Air. Following the in-
struction manual closely, the modulator-
driver was connected to the EICO 720
transmitter. A crystal mike was used, with
favorable results. QSA5 reports are still
coming in.

If operation with a transmit-receive
switch is desired, most receiver and trans-
mitter manuals will give the necessary sche-
matic diagram required. If you have any
problems interconnecting the modulator-
driver with a transmitter, just drop a line
to EICO (Electronic Instrument Co., Inc.,
33-00 Northern Boulevard, Long Island
City 1, N. Y.) 3o
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Inside the

Hi-Fi Tuner

By JOSEPH MARSHALL

N MANY AREAS of the country the availability of good music {from FM and

AM stations has made the hi-fi tuner the cheapest and most convenient
source of high-fidelity program material. Some 100 stations are today broad-
casting AM-FM sterco simulcasts or experimental multiplex. The Federal
Communications Commission has under consideration several proposals for
multiplex transmissions—not only on FM stations but also on AM. All of
this has greatly increased interest in hi-fi tuners.

Basically, a hi-fi tuner is a refined and specialized radio receiver. The big
difference is that the tuner has no audio amplifier or speaker. It amplifies the
radio signal, demodulates it, equalizes it (i[ necessary) and then delivers the
audio component at a level of about 1 to 5 volts to the control unit of a hi-fi
system.

Basic Principles. All commereial hi-fi tuners today are superheterodynes.
The principle of the superheterodyne is ng doubt familiar to most ol our
readers.

Figure 1 (A) is the block diagram of a superheterodyne AM tuner. The
incoming radio signal, after being induced into the antenna, goes into the
radio frequency amplifier where it is amplified at the original station fre-
quency. The converter, consisting of a mixer stage and an oscillator, converts
the incoming signal to a lower fregquency. This conversion is also accompanied
by additional amplification. The signal is further amplified by the i.f. (inter-

Fig. 1. Block dia-
gram of superhet
AM tuner is shown
in {A). Typical FM
tuner circuitry is
illustrated in (B).

(a)
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TO CONVERTER
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TO FM. ANT RF $I
" 10 CONVERTER

Fig. 2. Grounded-grid r.f. amplifier circuit shown in {A)
is used in the Harman-Kardon FM-100 tuner. The cascode
rf. circuit of (B) is employed in the new Fisher FM-100.

mediate frequency) amplifier at the new,
lower frequency.

Next, the demodulator or detector sepa-
rates the audio from the carrier. Some-
times a stage of audio amplification is em-
ployed to give the signal one last boost and
then it is sent on to a cathode-follower
output stage. This circuit couples the tuner
to a hi-fi amplifier with little interaction
and modification of the audio signal.

Only in specific particulars does FM cir-
cuitry differ from the AM circuitry out-
lined above. There may be an automatic
frequency control circuit, and the i.f. am-
plifiers are usually followed by one or two
stages of limiting. The FM demodulator or
detector is also different from an AM de-
tector. A block diagram of a typical FM
tuner is shown in Fig. 1 (B).

Front Ends. The r.f. stage is one of
the most important clcments of a tuner
becausc it determines how weak a signal
the tuner can receive satisfactorily. Any
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electrical element, including a
tube. generates some noise when
a current flows through it. Thus,
a signal that is introduced into a
tube faces the competition of noise
from the tube and its circuitry.
Once noise gets into a circuit, it is
amplified right along with the sig-
nal at every step of the way.
Consequently, it is of utmost im-
portance to keep noise to a mini-
mum in the r.f. amplifier, the very
first circuit.

The two most widely used types
of rf. amplifier circuits are the
grounded-grid triode and the dual-
triode cascode circuit. See Fig. 2.
Triodes are favored over pentodes
in FM r.{. stages because of their
low-noise characteristics. How-
ever, the conventional grounded-
cathode triode is not suitable for
use in r.f. amplifiers due to prob-
lems of oscillation. Consequently,
the grounded-grid circuit of Fig. 2
(A) was evolved. This circuit is
very stahle and, in addition, has
excellent noise characteristics. Un-
fortunately, however, it is not
capable of very high gain.

The cascode circuit of Fig. 2 (B)
is capable of both high gain and
low noise. This interesting circuit
uses two triodes wired in series,
with the plate of the left triode
connected to the cathode of the right one.
The left portion is a normal grounded-
cathode stage; it does not oscillate be-
cause the right tube loads it too heavily
to sustain oscillation. The right scction
is a grounded-grid amplifier; because its
input is ideally loaded by the output im-
pedance of the left tube, it produces much
more gain than if it were used directly
at the input and loaded by the antenna.
The result is an r.f. stage which has the
gain of a pentode but the noise figure of a
triode. In addition to being used in hi-fi
tuners, the cascode r.f. circuit is also
commonly employed in TV receivers.

Automatic Frequency Control. The lo-
cal oscillator of an FM tuner presents some
big problems in stability. Ideally, once the
tuner is tuned to a given station, the oscil-
lator should maintain the exact same fre-
quency. If it shifts frequency, distortion
will result. If the oscillator frequency shifts
as much as 200 kc.—and this is easily pos-
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sible at FM frequencies—the i.f. frequency
produced by the converter may be com-
pletely outside the bandpass of the i.f. am-
plifier and the signal will not be heard at
all. Constant adjustment would be neces-
sary to keep the station in tune and to mini-
mize distortion.

There are a few tuners using tempera-
ture compensation, permeability tuning and

1712 12AT7

row range by varying the bias on the re-
actance tube.

Most happily for the operation of a.f.c.
circuits, at the output of an FM detector we
have not only demodulated audio but also
a d.c. voltage which can be used to ‘'key”
the a.f.c. tube. When tle station is exactly
tuned in, this voltage is zero. But when the
station is detuned one way, the voltage be-

1/212AT7
Y f

Fig. 3. Automatic frequency
control circuit used in the
Sherwood S-2000 tuner. Triode
on left is "keyed" by the d.c.
voltage from the discrimina-
tor and presents a varying ca-
pacitive load to the oscillator
tube at right. This keeps
the oscillator circuit tuned to
the proper output frequency.

TO
DISCRIMINATOR
QUTPUT

other special precautions that maintain os-
cillator stability within 25 kc. At least one
tuner, the Karg, employs a crystal-con-
trolled oscillator and thus achieves even
greater stability, but this requires an in-
dividual crystal for each station to be re-
ceived. Many manufacturers feel it is easier
and much cheaper to solve the problem
with an automatic frequency control cir-
cuit.

The principle of a.f.c. is not hard to un-
derstand. A tube can be circuited so its in-
put or output capacitance will vary in step
with the bias on its grid. By varying the
bias on such a tube, we have in effect an
electronic variable capacitor. If we connect
this electronic variable capacitor, or “re-
actance tube,” across the frequency-deter-
mining tank of the oscillator, we can vary
the frequency of the oscillator over a nar-

6AUG
et LIMITER

comes positive; when it is detuned the other
way the voltage swings negative. All we
have to do is use this voltage as bias for our
reactance tube.

When the oscillator tube starts drifting
in frequency, the resultant change of bias
applied to the reactance tube causes a
change in the reactance tube’s output capac-
itance. This capacitancc is applied to the
oscillator tank circuit and results in the
retuning of the oscillator to its proper fre-
quency. See Fig. 3. By proper design we
can obtain correction in this way to take
care of as much as 500-kc. drift, and thus
automatically maintair. the stability we
need for proper reception.

Automatic frequency control is not all
peaches and cream, however. Weak sta-
tions close to strong ones may be com-
pletely blanked out by stronger ones. Con-

ytpayg=pyyaya44
P g

MDA
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Fig. 4. A limiter amplifies a signal to a
point, then chops it off, thereby elimi-
nating noise (in the form of amplitude
B+ modulations) superimposed on the signal.
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Fig. 5. The two most popular FM

RATIO DET

TRANSFORMER s

detectors are the discriminator
and the ratio detector. Shown
in {A) is the discriminator cir-
cuit used in the Bell 2520 tuner.
Shown in (B) is the ratio detector
employed in the EICO HFT-90.

T0
TUNING EYE
(DM 70)

MULTIPLEX

sequently, many FM tuncrs provide a
switch for switching out the a.f.c. when de-
sired. Some have adjustable a.f.c. controls
to allow variable amounts of a.f.c. action.
And a.f.c. is not a “cure-all” for oscillator
drift. For maximum sensitivity and lowest
distortion, the oscillator should be designed
to be as stable as possible before the addi-
tion of the automatic frequency control.

Some manufacturers of high-quality ¥M
tuners, led by H. H. Scott, have gotten away
from a.f.c. altogether by the usc of ex-
tremely wide band i.f. stages and detectors
in their tuners. Should the oscillator drift
slightly, the wide bandwidth will still pass
the errant i.f. signal without distortion.

The L.F. Amplifier. In AM tuners a single
i.f. stage, when added to an r.f. stage and a
converter, can produce enough gain for hi-
fi reception. Sometimes, however, two i.f.
stages are used to increase the gain and to
control the bandwidth more exactly. FM
tuners usually have at least two if. stages,
plus onc or two limiters which also pro-
vide gain on weak signals.
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In AM, the audio response depends on the
i.f. bandwidth—the wider the bandwidth,
the better the high-frequency response.
Unfortunately, under present allocations in
the AM band, with stations only 10-kc.
apart, the modulation of stations on adja-
cent channels causes the 10-kc. space to be
shared between them. Thus, only when
there is no station on either of the adjacent
channels is it possible to receive anything
resembling the full audio range without in-
terference. In addition, the tuner’s band-
width would have to be from 20 to 40 kc.
But, with such a broad bandwidth, the tuner
could not separate stations on adjacent
channels.

For this reason, more and more de luxe
AM tuners are incorporating some type of
variable i.f. bandwidth control. This al-
lows the tuner to be adjusted for sharp
tuning when there are adjacent stations, or
hroad tuning when there are no adjacent
stations. “Narrow-hand” operation usually
provides a frequency responsc (o about

(Continued on puge 122)
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By LOU GARNER

S OF the latest count, well over a thou-
sand different types of transistors have
heen introduced by semiconductor manu-
facturers, with new types announced almost
on a month-to-month basis by nearly every
major producer. If we add to this the sev-
eral thousand types of diodes and rectifiers
available, we find that the total number of
types of semiconductor devices in current
production far exceeds the total number of
vacuum tube types. Unless some move is
taken towards standardization, the day is
not far distant when a several-hundred-
page book will be needed simply to list avail-
able semiconductor devices.

This brings up a question which plagues
the engineer, experimenter, factory tech-
nician, serviceman, and parts distributor
alike: why so many types of semiconductor
devices? As you might expect, there are
several answers.

First, there is a definite tendency on the
part of manufacturers to use type numbers
peculiar to their own products. Transistors
with very similar—if not identical-—char-
acteristics produced by different manufac-
turers are likely to carry different type
numbers; this is in contrast to vacuum-tube
manufacturing, where several firms may
produce a single tube type.

In addition, most manufacturers tend to
use different type numbers for even slightly
modified versions of a specific component.
Thus, a transistor may carry ore type num-
ber if it comes in a conventional “flat” case,
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Transistor Topics

another in a round JETEC-30 case or a
subminiature case, another if it is equipped
with long flexible leads instead of short
pins, another if its basing arrangement is
changed, and perhaps still another if it is
selected for low noise . . . even though its

i cA'monE RS

This controlled rectifier, introduced

by International Rectifier Corpora-
tion can handle currents up to 10 am-
peres at PIV ratings of up to 200 volts.

busic electrical characteristics remain the
same.

A third important factor is the rate at
which new developments are made. Semi-
conductor devices which are “impossible”
today may become commonplace within a
few short months as new design and pro-
duction techniques are developed. This
alcne could lead to the introduction of
scores ol new types cach year; it is offset,
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Fig. 1.

Robert Bari's thermistor amplifier.

R2
220K

5.6K
2NI07
Qi

Bl
i o

L5V.-9V.

Fig. 2. Ron Remmel's code practice oscillator.

Fig. 3.

Jock MecTavish's booster amplifier.

in part, by the gradual obsolescence of older
types.

But the chief reason for the present over-
whelming profusion of “types” is the basic
manufacturing technique. Transistor and
diode electrical characteristics depend on
“impurity” concentrations on the order of
a feaw purts per billion and on such hard-
to-control things as area of impurity dif-
fusion and rate of crystal growth. Thus,
these devices are not produced in batches
of identical types as are vacuum tubes. In-
stead, a production run will have units of
varying performance characteristics, which
must be sorted, «after munufucture, into
specific types. Often the final price of a
given device is determined by the wield ol
that type obtained from a production run:
where the yield is small, the price is high,
and vice-versa.

In many instances, low-cost “‘experimen-
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ter's” transistors are units culled from
various production runs after more expen-
sive types have been selected. While «ll
the transistors of a given cxperimenter's
type will meet the basic specifications of the
type, they may have widely varying indi-
vidual characteristics; in a given batch, you
may find some that work well at r.f. (even
though listed as "audio”), some that have
cxceptionally high gain, and some that have
very low noise.

If you have several transistors of a given
type available, ard are working with an
cspecially critical circuit, youll find it
worthwhile to try each of youi units . . .
finally installing the onc which gives best
over-all performance.

Readers’ Circuits. About 70% of the
circuits sumbitted by readers are of simple
broadcast-band reccivers, and about 20%
are of simple '‘earphone” amplifiers. The
remaining 10% are of morc complex re-
ceivers, audio amglifiers, instruments. and
“gadgets.”” This month we are featuring
three circuits from the latter group.

Reader Robert Eari (207 N. Washington
Ave., Bergenficld, N. J.) sent in the circuit
shown in Fig. 1. Combining a thermistor
(Th1) with two transistors, this circuit of-
fers a number of experimental possibilitics
and can be easily modified to meet special
requirements.

Bob uscd the arrangement shown as an
electronic thermometer, but indicates that
it can be used as a temperature control
device if the meter is replaced with an ap-
propriate sensitive relay (one requiring less
than 5 ma. at 1.0 volt for operation). The
unit may he assembled quite easily in a
single evening using standard, readily avail-
able components. Neither layout nor lead
dress should he critical.

Referring to the schematic diagram, the
thermistor is a Veeco Type 31D7 unit. Bat-
tery B is a penlight cell and S/ is a push-
button switch. In operation, the current
passing through the meter is dependent on
the bias current applied to the two tran-
sistors (@1 and ©2). This, in turn, depends
on B1's voltage, potentiometer R1's sctting,
and the thermistor's value.

Since the thermistor's resistance varies
with temperature, the current through the
meter (or relay, if one is used) varies also.
As the thermistor’s resistance is loiwcered,
meter current increases, and vice-versa.
The Type 31D7 thermistor has a negative

(Continued on puge 114)
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WORLD-WIDE DX

l OW would you like to work Australia,
and Arabia. and many other foreign
countrics on the Novice bands? Well, they
are there to be worked. and DX conditions
arc already improving after the usual sum-
mer letdown. In previous years, several
Novices have worked over 100 different
countries, and many have worked 50 or
more. You can work your share if you are
on the ball and do not have too much
trouble making run-of-the-mill contacts.

To Whet Your Appetite. Ivor Strafford.
VK3XB, 16 Byron St., Box Hill South E-11,
Victoria. Australia. may have already called
you if you do much early-morning operat-
ing on 40 meters. Ivor's ambition is to work
Novices in all the states on 40 meters—
as of this writing he has worked over 100
Novices in 15 states.

The sad part of this tale is that, although
VK3XB calls Novices by the dozens in all
call areas, they usually come back to a
Novice in a neighboring state or call CQ
again. But once Ivor raises a Novice and
alerts him to the fact that his signal is
traveling 9000 miles, they usually have little
trouble working each other on subsequent
mornings, proving that the first contact
was no accident.

With two exceptions, the Novices that
VK3XB has worked recently know it. But
it will be news to KN4ZUC that he did not
work K3XBV on May 14; he did work
VK3XB! The same goes for KN5RVU on
May 17!
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By
HERB S. BRIER
WIEGO

Nasir, $K2AN, in Kuwait, Arabia, DX's on 2| mec.

Bob Myers, KN3HWL, works out of Meadville, Pa.

i 1

Watch for VK3XB on 7149/7150 kc. be-
tween 0300 and 08¢0 EST. Ivor operates on

that frequency regularly to call “CQ
Novice” or to call individual Novices. He
tunes the enzire Novice band for replies to
his CQ's.

Alhaj Nasir Hussain Khan. 9K2AN, P.O.
Box 736, Kuwait, Arabhia, will also be look-
ing for Novices this scason. Nasir has been
in Pakistan during the summer, but he will
be back on the air by September 1. Look
for him on 21 me. When you work him,

89




TAES
QUTPUT XFMR
3

Nasir will QSL promptly upon the receipt
of your card.

DX'ing All Countries. Defore we dis-
cuss how to work DX, it might be well to
decide how far away a station should be
before it can be considered DX. Most Gen-
eral Class DX-chasers classify any station
over 2000 miles away and in a different
country as DX. Most Novices, however,
would probably rate any station over 1000
miles away as DX on 80 and 40 meters. On
15 meters, any station in another country,
with the possible exception of Canada, is

DX to most Novices. You might govern
yourself accordingly when answering a
“CQ DX.”

The following discussion refers specifical-
ly to working foreign DX, but there is
really no difference between working a new
country and a new state, cxcept that the
competition is usually less for the new
state.

F'ifteen meters has heen the Novice DX
band up to now, and it will probably con-
tinue to retain the title. Nevertheless, as
the present sunspot cycle continues its
downward trend, the periods of good 15-
meter DX conditions will be somewhat few-
er, and of shorter duration, compared to last
year. On the other hand, DX conditions on

S9

The S-meter circuit below
can be used with i.f. amplifiers
having a.v.c. In the photo the
constructed S-meter is shown
with a Heathkit AR-3 receiver.
The schematic diagram of the
AR-3 [at left) tells you where
to break in the S-meter circuit.
See page 134 for more details.
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80 and 40 meters are definitely improving.
This is good news for night owls. For while
DX is usually best when at least part of the
signal path is through daylight on 15
meters, DX is an all-darkness proposition
on 80 and 40 meters.

Let me emphasize that you do not need
super equipment to work DX. Recading
“News and Views’ and obscrving the equip-
ment used by the fellows who report work-
ing DX will prove this. Naturally, the bet-
ter your cquipment js, the easier it is to
work DX—or locals. But more important
than equipment in establishing a good rec-
ord will be your operating.

Get a good map. You can use the country
list in the back of the ARRL logbook to
identify the countries you hear. But you
will need a special world DX map centered
on the United States to determine their
distance and true great-circle direction
from you. The multi-colored 30" x 40"
ARRL Amateur Radio World DX Map,
available from amateur supply houses, is
excellent for the purpose. Smaller maps of
this type are printed in the Call Book. It
may be enlightening to compare one of
these maps with a conventional world map.

Listen! Over half your success in work-
ing DX will depend on how well you listen.
Naturally, you should concentrate on the
weaker signals. But this does not mean

(Continued oa puye 133)
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DONALD L. STONER
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Build a

Noise-Free Transistorized

September, 1959

Stereo Tape Preamp

ESIGNED for the stereo tape fan, this fully transistorized preampli-

fier can be used directly between a stereo tape deck and two basic
or integrated amplifiers to form a complete professional-quality NARTB-
cqualized playback system. As for noise and hum pickup, it will out-
perform any vacuum-tube device anywhere near its price range.

Hum is inaudible, even with the gain full up. With no “moving parts”
in the transistor, microphonics are nonexistent. At 2.5-millivolts tape
head input, “hiss” is about 68 db below full output (1.5 volts or higher),
barely audible with the volume control(s) wide open.

Construction. The two identical amplifier circuits are contained in
a 2" x 3" x 5" aluminum chassis box. Most of the components are se-
cured on lug-type terminal strips mounted on the bottom of the chassis.
Two volume controls and a voltage adjustment potentiometer are
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mounted on the front apron. The input
jacks, output lcads, and battery are in-
stalled on the rear apron. Since parts lay-
out is not too critical, the preamp can be
built in a larger box, for example, a 5" x
7" x 2" box.

R

PARTS LIST

Bl—39-volt battery (RCA VS309)

Cl, C2, C3, C7, C8, C9—25-uf., 25-volt capacitor

C4, C10—.022-p1., 200-volt paper capacitor

CS5, C11—.047-ul., 200-volt paper capacitor

C6—100-pf., 15-volt miniature electrolytic ca-
pacitor

J1, J2—Phono jack (RCA type)

PLI1, PL2—Phone plug (RCA type)

QI, Q3—2N1010 transistor (RCA—new type avail-
able at most supply houses)

Q2, Q4—2N105 transistor (RCA)

RI, R4, R11, R14—560,000 chms

R2, R12— 15,000 ohms

R3, R13—1500 ohms

RS, R15—220 ohms

R6, R16—10,000 ohms

R7, R17—33,000 ohms

R8, R18—500,000-ohm cudio taper potentiometer
(one with s.p.d.t. switch SI)

R9—100 ohms

R10--500-ohm linear taper potentiometer

Sl—See text

1—2"x3"x5" chassis box (L. M. Bender #136)

Misc. knobs, hardware, terminal strips, grommet,
and shielded wire

SN OO LTI AR 0 i o

S

i

All resistors
Vo-watt

T ST e,

Drill the chassis as shown in the photo-
graphs. Note that one end lug is cut from
each terminal strip so that it will fit he-
tween the edges of the chassis box. Mount
the four strips so the lugs “face” the ncar-
cst open end of the chassis. The mounting
feet of the tie lugs should “face” toward
the center of the chassis.

Following the photos, install the capaci-
tors first and then the resistors. Compo-
nents B7, R17, CJ, and C10 control equali-
zation and their lecads should not be
wrapped around the terminal lugs if equali-
zation adjustment is desired. Note also
that a common tie-point is made at the
junction of R5, R9. R15, and C6, hallway
between the amplifier channels.

The jacks and potentiometers should be
mounted and wired next. Pots RS and R18
can be omitted if volume can be controlled
at the amplifiers. In this case, output phono
jacks (similar to J1 and J2) can be used
with C5 and C17 connccted directly to the
“hot” terminals of the jacks. Output lead
length is not critical.

2N1010 2NI105
5 -]
R2 :
15K 2 £ ~ EQ*\
5E0K RED RE
MM A DOT ooT
INPUT 1 CI poererlis ALTERNATE
= ! 8 ; c.,,/ ouTPU
25( | ut :
1 :
= 2NIOIO A
Q==
J’R?‘ C4|{ =
33K ozz|\ut
RI R9
5K 1001
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RI2 3
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RII I
560K
.| ce »
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The preamplifier battery can be eliminated if
you wish. Power can be tapped from the output
tube cathode resistor or bias supply of the basic am-
plifier and RI0 adjusted for proper voltage load.
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Install a 9-volt battery (B/) and holder
on the rear apron of the box. Include a
power switch in series with the battery.
This switch may be external or ganged
with ecither of the input level pots. If the
polentiometer-mounting  switch is used,
mark the panel so the control knob can be
reset easily when the preamp is switched
on.

When you install the transistors, make
sure to protect them {rom heat by grasping
each lead with long-nosce pliers, between
the solder point and the transistor body,
to conduct away the heat.

Testing. Wire a 0-10 ma. d.c. meter in
series with the negative battery lead to
chassis ground. When the preamp is turned
on, the meter should "“pop up” (as the capac-
itors charge) and then drop to about 2 ma.
thetween 1.5 and 2.5 ma. is okay). If the
meter reads higher or lower, there is prob-
ably something wrong you can tell which
half of the preamp is at fault by separating
the circuits at R5 and R/5.

If the test circuit reading is correct, dis-
connect the meter. Sct pot R/t to maxi-
mum resistance. With a VTVM or 20,000
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C6 C9 RI3 RI2 J2

TO PLI — PL2

The transistor stereo  tape preamplifier has two
charnels. ecach with a (wo-stage amplitier.  Since the
two sections of the preamp are identical, only one
channel will be discussed. The two transistors in cach
sect:on are resistance-coupled.

Input transistor (1 is conmected in a common emit-
ter circuit, with bias obtained through RI. Capacitor
'] blocks the bias voltage from the tape head. The
amplified signal appears across K2 and is coupled
thicugh €2 to transistor Q2. which is in a wodified
common emitter circuit. Bias for this stage is pro-
vided through R4 as in the first stage, with additional
stalilization obtainerl by K35 in the emitter circuit.
The highty amplified signal voltage appears across
R6 and is coupled 1) the pewer amplifier through €5
and volume control RS,

Frequency response of thie preamp is equalized to
conespond to the NARTB playback curve. This is
accomplished by applying negative feedback through
RC network C4 and R7 frean the emitter of (2 to
the base of Q1.

fr—
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ohms/voltmeter connected across C6, adjust
R 10 for an 8-voltr reading (% 54 volt). This
completes the adjustment.

Setting Equalization. The values shown
for R7 and C4. and RI7 and C!n provide
NARTB cqualization for the Viking Model
“85"" tape deck. If you use the preamp with
a different tape hcad or prefer more bass

(Continued on puge 121)
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He Did It

.0............00....000...0.0..0.0...........'...-.0.0.....0

DILIGENTLY studying the final plans
for the best tracking route that would
allow my latest project—a solar battery
plant—to follow the sun around our yard,
I failed to hear friend wife approaching the
workshack until, too late, she was through
the doorway and upon the scene. Natural-
ly, she carried a coffee pot and a pair of
cups.

“What’s with all the mirrors?” she de-
manded, indicating the large, parabolic
mirrors and the small, lat mirrors littering
the workshack. “You gone nuts over the
sight of your own face or something? I
always thought it was your alleged mind
you were in love with.”

“Spare me the witty dialog,” I said. “You
don’t know it, of course, but you are literal-
ly surrounded by the components of a plan
which, put into effect, will free us forever
from the clutches of the public utilities
people. Can your domestic mind grasp the
vastness of that concept, hey? No more
electric bills! No more gas bills! I may
even install a water pump and power it
with juice from my own solar power plant!”

I laughed triumphantly, but it came out
mildly hysterical. “Can’t you see their
faces when I order them to disconnect our
utility service! We'll be free! FREE! As
free as the sunlight pouring abunduntly
down from the open skies!”

Friend wife studied me closely.

“Come to think of it, you have been out
in that hot sunshine an awful lot, lately.
Maybe I better get you a couple of aspirins
to go with the coffee.”

“Oh, I can hardly wwuit, I ... tell . ..
you!” I babbled, rubbing my hands together
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With Mirrors

briskly. “Perhaps my brave stand will con-
stitute a veritable social revolution, a mass
exodus away from the current dependency
upon those greedy public utilities. Natural-
ly, I'll charge a pretty penny for the use of
my schematics, my tower-design blueprints

—and we'll live in utter luxury, utter
luxury . . .”
“Look ... Mac .. .” she jabbed an em-

phatic finger into my brisket. “If this
utter luxury you're yakking about don’t
include hot water, gas for cooking and
electric lights—start looking for another
helpmeet right now. I don’t mind achiev-
ing weekly miracles with that miserly pit-
tance you call a household budget, and I
can stand watching other girls wear er-
mine and mink while I gad about in good,
sensible woolens—but I either live in a
pad that has the utilities turned on or you
can mail my alimony checks to mother's
address!”

“Ahhhh, fret not!” I told her, an impish
grin playing about my mouth. *“You shall
have all the light. all the heat, all the pow-
er to run a household—in fact, enough to
run a hundred such households-—that your
avaricious little heart desires! What I'm
pleading with you io understand is that
none of it will cost us one, red cent beyond
the sum necessary to build the tower, in-
stall the mirror system and energy-con-
verter, and bring all that gorgeous, free
power into the house!”

“You're gonna get clectricity from sun-
shine?”

“Sure am!”

She backed off toward the door, a wary
step at a time. “Why,” she whined, “can’t
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vou just ruin the electrical appliances and
short out the TV set like other husbands?”

q IX WEEKENDS of consccrated thought
».) and lahor later, I stood in the back-
vard gazing hopefully up to the top of the
20" steel tower where 1 had just finished
installing the most brilliantly conceived and
constructed solar battery plant ever to be
modified from standard, unimaginative
plans sold anywhere.

Suddenly, the wife stepped
porch behind me.

“How come it's not doing anything?”

“Mainly,” I said patiently, between mo-
lars already ground to the gums from
patience, “because I haven't thrown the
switch that will activate the motor which
will, in turn, start the heliostat on its
journey.”

She didn’'t even bother to muffle her
snicker.

“This . . . uh . . .
the bit, anyway ?”

“By an ingeniously modified tracking
mechanism, I have set up the heliostat to
follow the sun’s direct rays and simultane-
ously direct them to the larger mirror—
the parabolically ground one—which, in
turn, will transfer the energy-laden rays
into the storage cells located in that hous-
ing just below the whole works.”

“And how're ya gonna keep this gismo
running if the electric company turns off
the power? Answer me that! You just
finished saying you had to-—"

1 crossed my arms over my chest and
lecred.

“Yes, we must depend upon outside cur-

September, 1959

onto the

heliomajig—what’s

By CARL KOHLER

rent—for a brief time until the solar plant
has absorbed enough ratural cnergy to al-
low us to run it, from its own batteries,
upon solar converted clectricity which it
obtained itself."”

“I don’t dig the cxplanation, but leave
me out of that ‘we' husiness,” she said.
“Whatever happens, I'm just an innocent
bystander who is entitled to alimony if you
alienate the power people. Personally,
though. I think this gimmick is ="

Quictly, 1T threw the switeh which fed
juice to the tracking motors. Smoothly,
silently, the entive tracking mechanism be-
gan its rotation cycle— barely perceptible
to the eye. I made a notation of position
for checking later in the day.

“Well?” demanded the wife.

“It’s working It's simply a matter of
an occasional position check for the next
couple of days—to make certain the mirror
is staying in proper roference to the direct
rays of the sun.”

“1 have a premonition,’
darkly.

“You've got a million of them,” I ob-
served sourly.

“Something’s wrong, somewlere,” she
persisted. “That gismo should be hissing or
sparking or burning-—or doing something.
goofy and unexpected.”

“It’s doing precisely what it was built
to do,” 1 gloated. And I went off to enjoy
a nap during the heat of a triumphant
Saturday afternoon.

»

she murmured

OME IIOURS afterward—just as 1 was
in the middle of a superb, technicolor
(Continued on puge 132)
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Transistor Amplifier

for Toy Telephones

By
J. E. PUGH, Jr.

OY TELEPHONE SETS found in most de-

partment stores usually have one major defect
—low volume. The addition of a simple one-
transistor amplifier not only “soups up"” the
volume but improves intelligibility.

The telephone set used in this conversion was a
Zimphone. with each hand unit in the set con-
sisting of a carbon microphone. a magnetic ear-
phone, and a single flashlight cell. Any similar
set—including conventional telephones now avail-
able on the surplus market-—should work just as
well. “Before” and '‘After” diagrams show the
simple electrical modification on the Zimphone.

Identify all the wires in your set, both internal
and external, and compare them with the wire color code in the “Before” diagram.
If your color code is different, change the coding on the diagram to conform.

After soldering the transistor and resistor in place, tape all connections and gently
press all internal wires and parts down into the back of the telephone handle. Be
careful when you solder inside the handle because it is made of meltable plastic.
And apply solder to the negative battery terminal quickly as this terminal is anchored
in the plastic.

Put a dab of red paint on the positive
battery terminal to aid in placing the bat-

BLACK
. tery in correctly. Reversed polarity can
MIK . . i
E BROWN O ruin the transistor, —30—
% G Voo cam e e s
TELEPHONE
= UNIT HOW IT WORKS
OITE J.\‘ e In the original circuit, switch SI connects the
s2 O BUZZER microphone to the battery and 10 the two parallel-
r : connected phones (its own and hat in the second
- ORANGE telephone unit). The signal from the microphone i<
/ +],- ENAMELED applied direct to the earphanes without amplification.
. u BLACK In the modified circuit a simple transistor amplifier
is placed between the mike and two phones to boost
BEFORE A the signal before it reaches the phones.
A medium-power transistor is used to give good
MIKE power transfer as its input and output impedances

are a rcasonably close match for the mike and
phones. The carhon micesphone and a 1000-0bm re-
sistor are used to bias the transistor base.

When the amplifier is in use, the mike resistance
changes, and thus changes the base bias. The ampli-
ficd collector output current flows through the load
(the two magnetic earphones in parallel) ta give a
comfortable listening level An identical amplifier in
the secand telephone unit sends an amplified signal
back to the first earphone.

The original buzzer circuit is satisfactory and does
not need to be madified.

l : BROWN 1K BROWN

WHITE
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After Class

Radie

WAVE SHAPING

ENTION the word distortion to a hi-fi

enthusiast or a broadcast engineer and
his emotional response will be about the
same as that of a forest ranger at the sound
of the word fire, But distortion does not
always play the role of a villain; sometimes
it is both intentional and helpful.

Many radar, computer and industrial elec-
tronic circuits use intentional distortion as
a means to an end. Most such circuits fall
into the gencral category of wave shaping
circuits which are useful for changing one
waveform into another—a sine wave to a
square wave, a squarc wave to a pulse, a
pulse to a saw-tooth waveform, etc.

Top Chopping. The grid limiter squaring
circuit shown in Fig. 1 converts a sine-wave
input to a squarc-wave output. The cath-
ode of the tube is operated at ground po-
tential and, as a result, the grid is more
positive than the cathode during the posi-
tive half-cycle of the sine-wave input.
So, grid current flows, and produces a volt-
age drop across resistor R as in Fig. 1.

Since the positive half-cycle
of the sine-wave input is
dropped across R, it is effective-
ly eliminated. An oscilloscope
connected to the grid side of re-
sistor R would show a half-
wave pattern with the positive
alternations missing.

The peak of the negative
half-cycle of sine-wave input
drives the grid below cutoff and
is therefore clipped. Since the
positive alternation and the
peak of the negative alterna-
tion are eliminated, all that re-
mains of the original sine-wave
is a ‘“slice” out of the center.
As shown in Fig. 1, this slice
is essentially a square wave.

Such a circuit is operated
with large-amplitude input sig-
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CLIPPED BY
ORIVING GRID

Fig. 1.

DROPPED ACROSS R
AS A RESULT
GRID CURRENT

.
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Nucleomics

JTelewssion

By
ED BUKSTEIN

nals and with low values of B voltage so
that the tube can be more easily driven to
cutoff. For the same reason, a sharp cut-
off tube is commonly used. Because the
tube is driven into saturation during the
positive hall cycle and into cutoff during
the negative peaks, the circuit is often
referred to as an overdriven or a distortion
amplifier.

It's a Pip! The differentiator circuit, fa-
miliar to the TV technician, is shown in
Fig. 2. This circuit converts a squarc-wave
input to a series of positive and negative
“pips.” As the voltage rises during the
leading edge of the square-wave input, ca-
pacitor C charges through resistor R. This
charging current produces a voltage drop
across I which constitutes the positive pip
of the output.

The time constant of the circuit is very
short as compared to the period of the
square-wave input, so C becomes fully
charged in a very short time. It is for this
reason that the output pip is narrow.

B+

_{
A

SQUARE
WAV
OUTPUT

|||—H 4

oF |

T REMAINING PORTION OF
§ ORIGINAL SINE WAVE

In the grid limiter squaring circuit, positive alterna-
tion is clipped as a result of grid current through resistor R.
The negative peak is clipped by

driving the grid below cutoff.
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INPUT it OUTPUT
R

Fig. 2. Positive output pip is voltage

drop across R, produced when capacitor

C charges to positive value of square-

wave input. On negative alternation of

input, C charges in opposite direction.

Fig. 3. Grid waveform consists of pos- INPUT

itive and negative pips. The upper

portion of the positive pip is clipped

at saturation. The negative pip and

lower portion of the positive pip are

clipped as grid is driven below cutoff.
CLIPPED AT
SATURATION

Fig. 4. When tube is cut off by a

s cLipp
negative input pulse, the plate voltage e R

rises and capacitor C charges. When
the tube conducts again, C discharges.

INPUT

I

During the trailing cdge of the square
wave, the input voltage drops rapidly from
its positive level to zero and then increases
in the negative direction. This causes ca-
pacitor C to discharge and then recharge
in the opposite direction. Since the current
flow through R is now in the opposite di-
rection, the voltage drop across it produces
a negative output pip.’

Taking a Pulse. In the circuit shown in
Fig. 3, distortion is employed to change a
square-wave input to a series of narrow
pulses. The coupling capacitor and grid
resistor are chosen to have a very short
time constant as compared to the period
of the square-wave input. Consequently,
these components act as a differentiator
and a series of positive and negative pips
appear at the grid.

A negative potential, applied to the grid,
biases the tube below cutoff so that only
the positive pips bring the tube up into its
conducting region. Each positive pip on the
grid therefore produces a flow of plate cur-
rent, and the plate voltage decreases be-
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cause of the drop across the plate load
resistor. Thus, the plate waveform consists
of negative-going pulses.

The positive pips on the grid not only
bring the tube above cutoff but drive it all
the way to saturation. As a result, the

-8+
? OuUTPUT
NEGATIVE
BIAS
REMAINING PORTION
OF GRID WAVEFORM

sharp tip of the input is clipped off. Be-
cause it produces narrow output pulses,
this circuit is often referred to as a pulse-
narrowing stage.

One-Shot Saw. The single-sweep circuit
shown in Fig. 4 produces a saw-tooth out-
put each time a negative pulse is applied
to the input. Because the tube is operated
without bias, it draws considerable plate

current and most of the supply voltage is

dropped across the plate load resistor.

Capacitor C charges to the low voltage
at the plate of the tube. If a negative pulse
is now applied to the input, the grid of the
tube will be driven below cutoff. Since the
plate current is now reduced to zero, the
plate voltage of the tube rises and capacitor
C charges to a higher level. It is this in-
creasing charge that produces the rise of
the saw-tooth waveform.

Capacitor C continues to charge for the
duration of the negative input pulse. When
this pulse is completed, the tube is no long-
er cut off and the plate voltage decreases
to its initial low value. Capacitor C now
discharges rapidly through the conducting
tube, producing the back cdge of the saw-
tooth waveform.

As the foregoing circuits illustrate, dis-
tortion is a useful method of wave shaping.
Because of the increasing use of pulse cir-
cuitry in all phases of the electronic art,
the technician should learn to think of dis-
tortion as a tool. ~30—
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UR featured DX'er this month is Lloyd

Alford of 811 Riverside Drive. London,
Ontario. He is a business merchant and,
with his son, Graham, deals in retail auto
accessories and sporting goods.

A fairly recent newcomer to the ranks
of DX'ing, Lloyd started about three years
ago. He has consistently kept your Shout-
Wave Editor informed of his DX'ing activi-
ties, and a short time ago he became the
proud owner of Canadian amateur license
VE3CRG.

Besides DX'ing, Lloyd's hobbies include
photography, tapesponding, and building
equipment. So, while his listening post
features a Hallicrafters SX-100—connected
to a WRL doublet antenna with wave
traps—and a Bach-Simpson wave meter,
you will also find there two tape recorders,

Lloyd Alford, of
London, Ontario,
combines three of his
many interests: DX'-
ing, tapesponding
and kit building. He
is shown here using
one of his two tape
recorders.  (Photo-
graph courtesy of
London Free Press)
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a complete sterco setup, and numerous
pieces of test equipment that he bhuilt from
kits. In all, Lloyd has assembled 28 Heath-
kits, ranging from a crystal receiver to a
DX-100 transmitter. His latest project is
the Apache Kkit.

Lloyd does very little reporting to the
short-wave stations, but he is a member of
the Newark News Radio Club and the In-
terrational Shortwave League. His favo-
rite band is 20 meters and his preferred
frequency range for amateur transmissions
is the 80-meter band. Watch for him op-
erating around 3600 kc.

VE3CRG will be giad to work anyone on
the air. but requests that you hold your
code to about 13 werds per minute until
lhe 1s able to build up his speed.

(Continued on puge 138)
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Carl and Jerry

The Surrogate Mother

T WAS a beautiful morning in late Au-
l gust, and Carl and Jerry, with Carl's dog,
Bosco, perched between them, were sitting
on Jerry's front steps trying desperately to

- think of something interesting to do. After
all, school started in another week, and
time was a-wastin’!

“Hey, Joe, what you got in the basket?”
Carl called to a boy who was walking along
the sidewalk with a market basket on his
arm.

“Pups,” Joe answered, and he walked
over and tilted the basket to reveal two tiny
squirming little fellows with tightly closed
eycs. “I'm taking them down to the veteri-
nary to have them chloroformed.”

“How come?” Jerry asked as he stroked
one of the whimpering little dogs with his
finger. “They look kind of cute to me.”

“Yeah,” Joe said with a voice suddenly .

gone hoarse; “they do to me, too. But their
mother was killed by a car last night, and
they’re too young to get along without a
mother. Dad says putting them to sleep is
the only humane thing to do. We men know
things like that have to be done sometimes,
but he’s going to have a tough job selling
the idea to my kid brother, Davey. Davey's
only five, and he’s talked of nothing but
those pups since they were born a couple of
days ago. He’s going to take it. real large
when he learns what happened to them.”

For a few moments the three boys were
silent, remembering how they would have
felt at Davey’s age. It was obvious from the
way Carl's arm tightened about Bosco's
neck that he wasn’t feeling much different
right now.

“Let us have them!” Jerry suddenly
blurted.

“Why? What will you do with.them?”
Joe asked with a puzzled frown.
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“TI've got an idea I want to try. If it
works, we’ll save the pups for Davey. If not
—well, Carl and [ can still do what you
were planning.”

“Buddy, you've got yourself a deal!” Joe
exclaimed, setting the basket on the step
and straightening up as though he had rid
himself of a tremendous burden. “I’ll just
tell Davey the pups are in a kind of hos-
pital where maybe they can be saved. At
the worst, that will let him down easy. I'll
go right home now and give him the word
before Dad tells him they're dead.”

. ‘“Are you planning for us to spend all the
time left before school starts baby-sitting
with those pups?” Carl asked Jerry.

“Nope, I intend to turn that job over to a
surrogate mother.”

“To a what kind of mother?”
~ “Surrogate. That's a fancy scientific
word meaning ‘substitute.’” A while back I
was reading where the American Psycho-
logical ‘Association has been experimenting
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with surrogate mothers for little monkeys.
A block of wood was covered with sponge
rubber; terry cloth was stretched over this;
and a light bulb was placed behind the ar-
rangement to radiate heat. The result was
a monkey mother that was always warm
and soft and tender. Once the infant mon-
key was accustomed to the substitute, he
ran to it for protection and showed as much
affection for it as for a real mother. My idea
is for us to make a surrogate mother for
the pups; and from that whimpering they're
doing. we’d better bhe about it I'll bet
they're getting plenty hungry. Bring them
down to the lab.”

N THEIR basement laboratory the boys

began assembling parts for the “mother,”
improvising as they went along. A stout
cardboard carton about two feet square and
a loot deep was selected. A picce of heavy,
coarse screen was bent in a U-shape and ar-
ranged so that the open end of the U could
be fastened against one side of the box. The
outside of the U was covered with an inch-
thick layer of soft foam rubber. Matching
holes were cut in the side of the box, the
screen. and the foam rubber, so that two
nursing bottles could be inserted in open-
ings in the side of the box and the nipples
would protrude through the foam rubber.
The bottles slanted downward at about a
45° angle.

Next, a 40-watt lamp bulb and an old
thermostat of the mercury-switch type
were installed in the hollow space of the U
and connected to the light line, so that the
thermostat turned the light bulb on and off
with changes in temperature and kept the
temperature inside the hollow nearly con-
stant.

“Now we've got to know the skin tem-
perature of a dog,” Jerry annoltinced. *'I sup-
pose I better scamper upstairs and see if T
can find it in the encyclopedia.”

“Perish the thought!” Carl exclaimed as
one long arm picked a small thermometer
off the wall and the other grabbed the dog.
Bosco, by a hind leg. “A true scientist never
relies on other sources of informazion when
he can malke his own observation.”

The wild-eyed. apprehensive Bosco was
flipped over on his back, and the thermom-
eter was tucked firmly between an upper
foreleg and his body. There it stayed for a
couple of minutes in spite of his squirming.
growling protest. Then Carl removed the
thermometer and read it quickly.
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“A dog's skin temperature is about
ninety-two degrees,” he announced.

With the thermometer placed against the
foam rubber, the thermostat was adjusted
to hold the tempcrature constant at (l]is
figure. Next, the boys filled the bottles with
milk and put them in pos‘tion. The puppies
were transferred from the basket to the
box and were coaxed and cajoled into nurs-
ing from the botties. This took a little pa-
tience and doing. but orce the little dogs
got the idea, they took the milk warmed by
the light bulb hungrily and noisily.

“Well. now.” Jerry said proudly as he
watched the puppies; “I'd say Alma Mam-

ma was a huge, il not & ‘howling,’ success;
wouldn't you?”

“Almost perfect,” Carl agreed.

“What do you mean, ‘almost'?” Jerry de-
manded. “"What could & real mother do for
the pups that Alma Mamma can’t?”

“Well," Carl said slowly, looking at one
of the puppies that had wandered blindly
into a far corner of the box and was whim-
pering disconsolately, *‘a real mother would
hear that little dog crying and comfort him
by nuzzling and licking him: but of course
we can't make Alma Mamma do that.”

“Why-y-y-y not?" Jerry demanded with
a rising, challenging inflection made famous
by a TV comedian. “Go over and get your
voice-control unit while I see if T can find
that geared-down little motor of ours.
Bring your lapel mike, too.”

HEN Carl returned, Jerry was already
busy fastening slabs of sponge rubber
to a section of broom-handle so as to form
a four-bladed paddle wheel. Each sponge
blade was just wide enough to fit inside
the box; and when the broom-handle shaft
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was arranged in a couple of bearings across
the top of the box, the blades brushed the
bottom of the box as the shaft was revolved.
A belt went from a pulley on the end of
the broom-handle to a smaller pulley on the
slow-specd shaft of the gear-box of the little
motor. When the motor was running, the
rubber blades moved across the bottom of
the box at the rate of one every five seconds.

The voice control, or VOX, unit was an
electronic device that permitted sounds
picked up by a microphone to close the con-
tacts of a relay and hold them closed for
two or three seconds. Such a unit is often
used with a transmitter, especially a single-
sideband suppressed-carrier type, to turn
on the transmitter when the mike is spoken
into and to turn it off when the operator
stops speaking.

They fastened the lapel mike inside the
top ol the box and conneected it to the

VOX unit. The relay contacts of the unit
turned on the motor when they closed, and
a cam on the broom-handle operated a
microswitch in parallel with the contacts.
The cam was arranged so that once the
VOX unit started the shaft turning, the
cam-operated switch took over and kept
it going for a complete revolution, Then it
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stopped until a sound striking the micro-
phone started it again.

Jerry dampened the sponge blades, and
the boys watched in silence to sec how the
Rube Goldberg device would work. Soon
one of the little dogs gave another whimper.
Instantly the motor started, and the yield-
ing, soft rubber blades moved caressingly
over the tiny body, nudging it gently back
toward the milk supply and leaving its hair
slightly damp as though it had been licked.
The puppy stopped whimpering, and at the
same time the paddle wheel stopped.

Carl and Jerry shook hands in a gesture
of mutual congratulation and then tiptoed
out of the basement. Several times during
the day, though, they checked on the pups
and their surrogate mother: and cach time
they found things just fine. Before going to
bed, Jerry replenished the bottles with
clean, fresh, sweet milk and dampened the
sponges of the “mezzling and licking” device
again.

OMETIME during the night, Jerry awak-
ened at the sound of a violent thunder-
storm roaring abcut the house. As he lay
there in the darkness, he was aware of a
disturbing sound that was not part of the
growling thunder or pouring rain. It was a
rhythmic and muffled “thump, thump,
thump” and seemed to be coming from the
furnace register.

He slipped out of bed and went to investi-
gate. As he turned on the basement light,
he saw a stream of water as thick as his
arm pouring in through an open basement
window, and the floor was already covered
with an inch or so of water. The water was
coming from a downspout that had broken
Jjust above the window, and the drain in the
floor had clogged.

Jerry called his father, and the two of
them quickly cleared the drain and diverted
the water from the broken downspout away
from the window. It was not until then that
Jerry had time to think of the pups and
their surrogate mother. The box was gone!

As he searched wildly about the wet
basement, Jerry heard the same thumping
sound that had awakened him. Then he
saw the cardboard carton wedged against
the side of the gas furnace with its paddle
wheel turning.

Water had floated the two-by-four plat-
form on which the carton was placed to
keep it up off the damp floor and to provide

(Continue_?d on puge 110)
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get a real head start in work you likel!

5 *

choose
qualify

know
. before

enlistment

It's up to you! The Army’s new
*‘Choose-it-Yourself'’ System lets you
choose your vocational training
before you enlist! Here's how it works:

1. CHOOSE . .. before enlistment!
Choose your training from fields like
Metal Working, Electronics, Motor
Maintenance, Guided Missiles, Radar
& TV Repair—and many more.

2. QUALIFY | . . before enlistment!
Next you take aptitude and physical
examinations to qualify forthe -/ -~
training you've chosen. V4
3. KNOW . . . before enlistment! /
If you qualify, you know you'll get 7 /
the training you like. Your choiceis
written into your future Army ,"/ il / _ \
record—guaranteed before you enlist. / // / [ f ! \ 8
{ / ' ; ]

AND THERE'S NO OBLIGATION! Choose, qualify and know—without the slightest obligation
to enlist. You get the Army training you like—guaranteed in writing—or you don't enlist!
This week, see your Army recruiter and choose from his complete list of available fields.

|
CHOOSE IT<% “\YOURSELF VOCATIONAL TRAINING SYSTEM

US ARMY

September, 1959
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!
STEREQ EQUIPMENT CABINET KIT

U
d
$ 95
. ]49 Model SE-18 (birch)

each Model SE-1M (mahogany)

(shpg. Wt. 162 Ibs.)
STEREQ WING SPEAKER
ENCLOSURE KIT

339%
Mode| SC-1BR (birch—right end)

each Model SC-1BL (birch—Ileft end)

shpg. wt. 42 Ibs.) Model SC-IML (mahogany—left end)

9000000000000 s000000000000000000000

MODEL MF-1
52695

DIAMOND STYLUS
HI-FI PICKUP CARTRIDGE
Get the most from your LP microgroove rec-
ords. Designed to Heath specifications by
Fairchild Recording Equipment Corporation,
the MF-1 is one of the finest pickup cartridges
on the market today. Shpg. Wt. 1 Ib.

ENJOY A
HOME HI-FI
SYSTEM NOW!
PAY LATER...

Heatl's convenient Time Pa yment Plan allows
you to buy all of your hi-fi components right
away . .. and pay for them in easy installments.
Only 10% down on purchases of §55 or more.
Send coupon today for FREE Heathkil cata-
log with full time-pay details.

104

Mode! SC-1MR (mahogany—right end)

do--it-yourself kits put top

quality within easy reach

With absolutely no previous experience or knowledge of electronics

you can assemble your own HEATHKIT hi-fi system, Ham
station, test cquippment or marine gear. Easy to understand step-
by-step instructions, along with large pictorial diagrams, guaran-
tee your success —and you save Ya or more on the highest quality
equipment available today at any price!

STEREO EQUIPMENT CABINET KIT

A thing of beauty as well as utility, this stereo cquipment
cabinet ensemble housts your complete stereo hi-fi system.,
It consists of a sterco equipment center flanked by two
sterco speaker enclosures. The kit is supplicd with mounting
panels pre-cut to accommodate Heathkits and interchange-
able blank pancls are also furnished. The pre-cut pancls
accomnmodate the Heathkit AM-FM Tuner (P'T-1), Sterco
Preamplifier (SP-2). and Sterco Record Changer (RP-3-S).
The changer slides out smoothly for casy record loading.
Convenient record and tape storage space is provided.
Ample room is provided in the rear of the center cabinet
for a pair of matching Heathkit amplifiers from 12 to 70
watts. T'lic stereo wing speaker enclosures are open-backed.
cloth-grilled cabinets designed to hold the Heathkit 88-3
or similar speaker enclasures. The cabinets are available in
beautifully grained %7 solid core Phillipine mahogany or
scleet birch plywood suitable for the finish of your choice.
Entire top features a shaped cdge. Hardware and trim are
of brushed brass and gold finish.

ooooooonoooooooooooo.ooooooooooo.oooooooooooooooooo

TRADITIONAL
Model CE-2T (mahogany)

CONTEMPORARY (not shown)
Model CE-2B (birch)
Model CE-2M (mahoaany)

43%,

CHAIRSIDE ENCLOSURE KIT

Put your entire hi-li system right at your fingertips with
this handsome enclosure. Available in cither traditional or
contemporary modcls and constructed of beautiful veneer-
surfaced plywood suitable for the finish of your choice. It is
designed to housc the Heathkit AM and FM Tuners (BC-
1A and FM-3A), the WA-P2 Preamplificr, the RP-3
Record Changer. and adequate space is provided for any
Heathkit amplifier designed to operate with the WA-P2.
All parts precut and predrilled for casy assembly. Shpg.
Wt. 46 lbs.

Always say you saw it in—POPULAR ELECTRONICS



NEW
HEATHKIT EA-3

$2995

v
NEW!14-WATT HI-FIECONOMY AMPLIFIER (EA-3)

From HEATHKIT audio labs comes an cxciting new kit

. New Styling, New Features, Brilliant Performance!
Designed to function as the “heart™ of your hi-fi system,
the F.A-3 combines the preamplifier and amplifier into one
compact package. Providing a full 14 watts of high fidelity
power, more than adequate for operating the avcrage
system, the EA-3 provides all the controls necessary for
precise blending of musical reproduction to your individual
taste.

HEATHKIT PT-1

$8995

MONAURAL-STEREG

AM-FM TUNER KIT

This professiona) quality 16-tube tuner offers
you outstanding AM, FN or stereco AM/F)\
performance at minimuin expense. Features in-
clude individual flywheel tuning and auto-
matic frequency contral. A multiplex jack is
also provided. Shpe. Wi, 24 lbs.

00000000000000000000000008000008008000

HEATHKIT SP-2
55695

MONAURAL-STEREQ (two channel mixer)
PREAMPLIFIER KIT

Build it in
one Evening

Control your entire stereo system with this 2-
channel preamplifier. A remote balance con-
trol with 20’ of cable allows balancing the
sterco system from listening position. Shpg.
Wi, 15 lbs.

HEATHKIT SS-2

53995

“BASIC RANGE" HI-FI SPEAKER SYSTEM KIT

With performance comparable to speakers costing many
times more, the $S-2 employs a Jensen 8” woofer and
compression-type tweeter to provide total frequency re-
sponse of 50 to 12.000 CPS. Shpg. Wt. 26 lbs.
ATTRACTIVE BRASS TIP ACCESSORY LEGS: convert the
$$-2 into handsome consolette. Shpg. Wt. 3 Ibs. No. 91-26. $4.95.
BASIC FIR MODEL: same as SS-2 except constructed of non-
premium plywood without trim or grille cloth. Shpg. Wt. 26 lbs.
Model $8-3. $34.95

00000000

ocooooccoooccloooco.lot%
5%

e HEATHKIT FM-3A 26

HIGH FIDELITY FM TUNER KIT

The theills of FM entertainment are yours at budget cost with this
handsomely styled tuner. Featuring broad-banded circuits for full
fidelity and better than 10 microvolt sensitivity for 20 db of quicting,
the FM-3A pulls in stations with clarity and full volume. Shpg.
Wt 8 lbs.

XX ; : o 0000000000000000000000008000

.HEATH KIT W-TM s54’95

YEXTRA PERFORMANCE" HI-FI 55 WATT AMPLIFIER KIT
Offering full fidelity at less than a dollar per watt, the power output
of this remarkable amplitier is conservatively rated at 55 waus from
20 CPS 10 20 ke with less than 29 total harmonic distortion through-
out this entire range. Shpg. Wt 28 Ibs.

0000000000000 0000000

Includes tape deck, 1ape recorder electronics,
microphone and roll of blank tape.

HIGH FIDELITY

TAPE RECORDER KIT

Whether making yout own recordings or play-
ing pre-recorced tapes you'll enjoy the many
fine features of this tape recorder kit. Included
are fast forward and rewind functions and
choice of 7V5 or 3% 1PS tape speeds. Printed
circuit boards simphfy assembly. Shpg. Wt
24 1bs.

60000008000000000800060000000080000000

HEATHKIT RP-3

$6495

(stereo model RP-3S $74.95)

AUTOMATIC HI-FI
RECORD CHANGER KIT

Combining the convenience of an automatic
record changer with true turntable quality the
RP-3 obtains full fidelity from your hi-fi and
stereo records while treating them with the care
they demand. A “turntable pause” feature pre-
vents records from dropping on moving turn-
table or disk. Play:. at 3313, 45, 78 and 16
RPM. Shpg Wt 1% 1bs.

HEATH COMPANY
Benton Harbor, Mich.

A Subsidiary [of Daystrom, Inc.
|y
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HEATHKIT

HEATHKIT TX-1

523495

‘‘APACHE' HAM TRANSMITTER KIT
Features 150 watt phone input and 180 watt
CW input. Provision for single-sidcband trans-
mission using the SB-10 External Adapter.
Shpg. Wt. 110 lbs.

3
i{
|

HEATHKIT RX-1

527495

'"MOHAWK'' HAM RECEIVER KIT
Covers from 160 through 10 meters on 7 bands
with an extra band calibrated to cover 6 and
2 mcters using a converter. Outstanding SSB
reception, Shpg. Wt. 66 Ibs.

SINGLE SIDEBAND
ADAPTER KIT
A compatible plug-in
adapicr unit for the
“Apache” Transmitter,
the SB-10 covers 80, 40,
20,15 and 10 metcr bands.
- Produces USB, LSB or
HEATHKIT $B-10 DSB signals, with or with-
58995 out carricr insertion. Shpg.

Wt 12 Ibs.

HEATHKIT DX-40
56495

PHONE AND CW TRANSMITTER KIT
Providing phone and C\V operation on 80, 40,
20, 15, and 10 meters, the DNX-40 features
built-in 1nodulator and power supplics. Shpg.
Wi, 25 Ibs.

$0000cc0ev0000000000000

HEATHKIT MP-1
$4495

MOBILE POWER SUPPLY KIT

Furnishes all power required 1o opcrate both
MT-1 Transmitter and MR-1 Receiver from
12-14 volt battery. Delivers full 120 watts con-
tinuously or 130 watts intermittently, Kit in-
cludes 12" battery cable, tap-in studs for battery
posts, power plug and 15’ connecting cable. -
Shpg. Wi, 8 Ibs. 5
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Mobile Fun! With all New
Heathkit Mobile Hom Gear

HEATHKIT MR-1

$"995

""COMANCHE’’ MOBILE HAM RECEIVER KIT

Handsome styling, rugged construction, top quality com-
ponents and economy are all wrapped up in the “Comanche”.
Itis an 8-tube superheterodyne receiver operating AM, C\V
and SSB on the 80, 40, 20, 15 and 10 meter amateur bands.
Operates from 12 volt car battery through the MP-1 Mobile
Power Supply. Can be converted in minutes to a fixed station
unit by using an AC power supply. Shpg. Wt. 19 Ibs.

MOBILE ACCESSORIES
Quality 5" PM speaker in rugged steel
casc with mounting brackets, Heathkit
AK-7. $5.95. Shpg. Wt. 4 Ibs.
Mobile base mount holds both trans-
mitter and receiver. Universal floor
mounting bracket. Heathkit AK-6.
$4.95. Shpg. Wt. 5 lbs.

HEATHKIT MT-1

59995

““CHEYENNE'' MOBILE HAM TRANSMITTER KIT

The fun and convenience of mobile operation are yours with
the compact and efficient ““Cheyenne” Transmitter. Featur-
ing high power with minimum battery drain, the unit pro-
vides up to 90 watts phone input and covers 80, 40, 20, 15
and 10 meters. Featured are a built-in VFO, modulator,
4 RF stages with a 6146 final amplifier pi network (coaxial)
output coupling. The *‘Cheyenne” is designed as a com-
panion to the “Comanche” recciver and is powered by the
MP-1 Power Supply. Shpg. Wt. 19 Ibs,

HEATHKIT VHF-{

515995

“SENECA'" VHF HAM TRANSMITTER KIT

General, technician or noviee class hams wishing to extend
transmission into the VHF region will find the “Sencca”
ideal. A completely self-contained 6 and 2 meter transmitter,
the VHF-1 features up to 120 watts input on phone and
140 watts input on CW in the 6 meter band. Included arc
controlled carrier phone operation, built-in VFO for both
6 and 2 meters, and four switch-selected crystal positions.
Shpg. Wt. 56 Ibs.

Always say you saw it in—POPULAR ELECTRONICS




ETCHED CIRCUIT
VTVM KIT

World’s largest selling VITVM,
the V7-A measures AC voltage
(RMS), AC voltage {Peak-to-
peak), DC voltage and resistance.
Features 7 AC (RMS) and DC
voltage ranges of 0-1.5, 5, 15, 50,

HEATHKIT T-4

$] 995

150, 500 and 1500. In addition VISUAL-AURAL SIGNAL TRACER KIT
there are 7 peak-to-pcak AC Doubling as a utility amglifier, test speaker, or
ranges of 0-4. 14, 40, 1.9, 400, substitution transformer, the T-4 represents an
1400 and 4000. Seven climmeter outstancing buy. Traces RF, IF and audio
HEATHKIT VI-A ranges arc provided. Batlery and sjgnals i{\ AM, FM and transistor-type radios.
$2595 test leads are included with kit. Shpg. Wt 5 Ibs.
Shpg. \\Yt; 7 le. 0000000000000 0n000000000000000000000

TUBE CHECKER KIT

An invaluable aid to servicemen,
the TC-3 tests for open, short,
lcakage, heater continuity and
quality of all tube types com-
monly cncountered in radio and
TV servicing. Checks 4, 5, 6 and

HEATHKIT SG-8

$]950

HEATHKIT TC-3 7-pinlarge, 7 and 9-pin miniaturc, RF SIGNAL GENERATOR KIT
$3995 7-pin sub-miniature, octal and Aligns RF, IF and tuned circuits of all kinds.
loctal tubes and pilot lamps. A Provides extended frequency coverage in five

bands from 160 k¢ to 110 mc on fundamentals

and up to 220 me on calibrated harmonics of

_ the fundamental frequencics. Shpg. Wt. 8 Ibs.

\l Tv PICTURETUBETESTADAPTER 2000000088000 0000000000000 0000000000

For use with TC-3 or carlier model

Model 355. TC-2. Includes 12-pin TV tube socket,

4" cable. Octal conncector and data.
No. 355. Shpg. Wt. 1 ib. $4.50.

blank socket provides for future
tube types. Shpg. Wt. 12 lbs.

0000000000 000000000000000000008000

'PROFESSIONAL'' 5"
DC OSCILLOSCOPE KIT

HEATHKIT CT-1

$795

Offering complete versatility, the S
OP-1 features DC coupled ampli- = |N_cIRCUIT CAPACI-TESTER KIT

fiers and also DC coupled CR
tube unblanking. Triggered sweep

Check capacitors for “open” or “short” right

in the circuit. Detects open capacitors from

circuit operates on internal or ex- 50 mmf up and checks shorted capacitors up to

ternal signals and may be either 20 mfd. Checks all bypass, blocking and cou-

HEATHKIT OP-1 AC or DC coupled. Transformer pling capacitors of the paper, mica and ceramic
$ 95 operated power supply has silicon types. Shpg. Wt. 5 lbs.

]79 diodcrcctiﬁcrs‘Shpg.Wt.341bs- 0000 000000000000000000008000000000000¢

000000000000 0000000000008000800008000 ¢ B

“GENERAL PURPOSE"
5" OSCILLOSCOPE

Ideal in servicing as well as rou- HEATHKIT TO-1
tinc laboratory work, the OM-3 ! $] 695
features wide vertical amplifier

frequency response, extended __

sweep generator opcration and TEST OSCILLATOR KIT
improved stability. Vertical re-
sponse is within £3 db from 4

Provides fast and accurate selection of test fre-
quencies most used by servicemen in repairing

HEATHKIT OM-3 CPS to 1.2 mc. Sweep range and aligning motlern broadcast receivers. Five
53995 covers 20 CPS to over 150 k. fixed-tunced frequencies are quickly selected for
Shpg. Wt. 22 Ibs. trouble-shooting. Shpg. Wt 4 Ibs.

A Subsidiarylaf Daystrom, tnc.

| S

HEATH COMPANY ['E

Benton Harbor, Mich.
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add that “‘extra’’
speaker

Fun for the
whole
family

HEATHKIT US-1

$750

12” UTILITY SPEAKER

This high quality auxiliary speaker offers many
possibilities in audio, radio and TV work and
will handle up to 12 watts with a frequency
response from 50 to 9,000 CPS +5 db. Speaker
impedance is 8 ohms and cmploys a 6.8 ounce
magnet. Shpg. Wt. 7 Ibs.

HEATHKIT XR-1P

$2995

6 TRANSISTOR PORTABLE RADIO KIT

This easy-to-build portable radio offers fun and enjoyment for the
whole family. Features 6 transistors, large 4" x 6" PM speaker for
““big-set” tone quality, and built-in rod-type antenna. Uses standard
size ‘D" flashlight cclls for extremely long battery life (bewween
500 and 1,000 hours). The modern molded plastic case with pull-
out carrying handle is two-tone bluc with gold inlay and measures
9" L.x 7" H. x 3% " D. Shpg. Wt. 6 lbs.

0 000000000000000000000000000900000000000000000000

Complete Engine ELECTRONIC

X _ " ilitioe | IGNITION
Tune-Up' Facilities! \\a| vzer wiT na-1a)

Just clip the two test leads to
operating enginc (400 to 5,000
RPM) and check condition of ¢oil,
condenser, points, plugs and wir-
ing. Shows either primary or
secondary circuit patterns, parade
or superimposed secondary pat-
terns. Shpg. Wt. 20 lbs.

MODIFICATION KIT for lA-1 Models:
Provides switch selection of pri-
mary and secondary circuit pat-
terns, or, choice of parade and
superimposed secondary patterns.

HEATHKIT §E 95 Shpe. \Wt. 2 Ibs.
IA-1A 5 Hcathkit MK-6.. .. ......$4.95

HEATHKIT BR-2

$] 895

(less cabinel)

BROADCAST BAND RADIO KIT

Fun to build, and a fine receiver for your home.
Covers complete broadcast band from 550 to
1600 kc. Built-in 514" PM speaker and rod-type
antenna. Transformer operated power supply.
Exccllent sensitivity and selectivity. Shpg. Wt.
10 Ibs.

Cabinct optional extra: No. 91-9A. Shpg.
Wit 5 lbs. $4.95.

©00000000000000000000000 0000000000

HEATHKIT AK-1
5995

MICROPHONE ACCESSORY KIT

Useful in countless applications, this kit consists
of a rugged high fidelity crystal mike and three
holders; a mike stand adapter, a lavalier neck-
band and desk stand. An 8’ cable with phone
plug is included. Shpg. Wt. 1 lb.

000000000000 00000000000000000000000

©000000000000000000000000000000000000000000000000

Let your boy
learn radio

HEATHKIT CR-1 $795

CRYSTAL RADIO KIT

Any youngster interested in radio or electronics will enjoy building
and using this finc little crystal receiver. Frequency coverage is
from 540 to 1600 kc. A scaled germanium, diode is used for detection
—no critical “cats whisker” adjustment. Hcadphones included.
Measures 6* L. x 3" \W. x 214" D. Shpg. Wt. 3 Ibs.

0000000000000 000000000000000000000000000461000000080

check
engine RPM

COMPLETE TOOL SET

This handy tool kit provides all the
basic tools required for building any
Heathkit. Includes plicrs, diagonal
sidecutters, screwdrivers, and solder-
ing iron with holder. Pliers and side-
cutters arc cquipped with insulated
rubber handles that provide protec-
tion from clectrical shock. All of the
tools are of top quality case hardened

ELECTRONIC TACHOMETER KIiT

Easy-to-build and simple to install. Operates
directly from the spark impulse of any 2 or 4
cycle engine with any number of cylinders.
Operates on 6, 8, 12, 24 or 32 volt DC systems
and is completely transistorized. The easy-to-
read indicator shows RPM from 500 to 6,000.
A calibration control is also provided. Shpg.
Wt 4 lbs,

HEATHKIT TK-1

$995 steel for rugged duty and long life.
Shpg. Wt. 3 lbs.
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HEATHKIT DF-2
36995

2-BAND TRANSISTOR

RADIO DIRECTION FINDER KIT

Economically powered by 6 standard flashlighit cclls, the DF-2 pro-
vides you with a completely portable 6-transistor standard and
beacon band recciver of unusual guality and perforiance. Covers
the beacon band from 200 to 400 ke and broadeast band from 540 o
1620 ke. A tuning dial light is provided for night operation. Large
4" x 6" speaker provides superb tone reproduction. Shpg. Wt 9 Ibs.

90000000000000000000000000000000000000000000000000 8

HEATHKIT PC-1

52495

12 VOLT POWER CONVERTER KIT

Household clectricity right on your boat or in your automobile is
yours with this 12-volt powcer converter kit. Operate your radio,
clectric razor, lights, ctc., dircctly from your 12-volt boat or car
battery. Power rating is 125 watts continuously and 175 to 200 watts
intermittently. Note: not recommended for record players, tape
decks, power tools or radio transmitters. Shpg. Wt. 8 Ibs.

Fl'ee Send now for latest Heathkit Catalog
describing in detail over 100 easy-to-assemble
kits for the Hi-Fi fan, radio ham,
boat owner and technician.

pioneer in
do-it-yourself
electronics

All prices and specifica: NAME

000000090 s0cace

COMPANY BENTON HARBOR 10, MICH,

:75/ a subsidiary of Daystrom, Inc.

MARINE CONVERTER KIT

Charge your 6 or 12 volt
batterics at dockside even
while your boat’s electrical
system is in use. Provides up
to 20 ampceres continuously
for charging 6-volt batteries
or 10 amperes continuously
for charging 12-volt bat-
teries, regardless of type.
Charging current is continu-
ously monitored by a 25 am-
pere meter. Shpg. Wt 16 Ibs.

HEATHKIT
MC-1

33995

00000000000000000000000000000000008080

MARINE BATTERY CHARGE
INDICATOR KIT

Sce at 2 glance the cxact
pereentage of charge in your

hoat batterics. Checks from.

1 to 8 storage batterics in-
stantly. Opcratcs on 6, 8, 12

or 32 volt systems. Note: for kT
mounting on non-ferrous HEATHKIT Cl-1

-netals or wood only. Shpg. s] 695

We. 3 Ibs.
| 9000000000000

o

HEATHKIT FD-1-6
(6 volt)

FD-1-12
(12 votd)

53595
* 2 each
FUEL VAPOR DETECTOR KIT

Protecting against fire and cxplosion on your
baat, the FD-1 indicates the presence of explo-
sive fumes and shows immediately if it is safc to
start the engine. The kit is complete including
sparce detector unit. Shpg. Wt 4 lbs.

Send latest Free Heathkit Catalog.

tions subject 1o chanoe
without notice. Please in-
be shipped parcel post. ADDRESS
20% deposit s roquired on

all C.0.D. orders All
prices ar- NET F.0.B.

Benton Harbor. Mich.. and CITY ZONE STATE
apply to Continental U.S.
and Possessions only
QUANTITY KIT NAME MODEL NO. PRICE

r
|
!
|
I
1
|
1
|
|
|
|
|
I clude postage on orders to
|
|
|
|
{
i
|
i
1
1
I
|
|
|
|
!
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BIG MONEY

IN THE /] CORNERS OF
" THE WORLD!

in TELEVISION, RADID,
ELECTRONICS, RADAR, SONAR

ONLY CHRISTY OFFERS
COMPLETE TRAINING!
Investigate the Christy Complete
Course. Why be satisfied with less?
CTS Shop Method, Home Training
makes learning easy. You learn by
\workmg with actual equipment. You
receive Comprehensive training from
the start. Can EARN AS YOU LEARN.
You become qualified to open your
own Electronics Repair business or to
gain high pay as a TV, Radio, Elec-

tronics, etc., Technician.

19 TRAINING KITS INCLUDED!
You receive a Multl-Tester. Osecillator,
Signat Tracer, osclllosmpe Sigmal Gen-
erawr Electronic  Tim Regenerative
Rad 247 TV set (optlonll) nnd other
\nlunhle lcstlnz equipment. BOOX
and TWO EE LESSONS yours [ar the
asking! No obllzutlon

CHRISTY TRADES SCHOOL

3214 W. Lawrence A
Dept. T.286 Chncago 25 (11N

CNR|STV TRADES SCHOOL, Dept. T-286

W, Lawrence Ave., Ch-cago 2s, .
Pleue send _me th
PAYING LATER from EARNINGS MADE WH

e 3 FREE BOOKS and S?Eczlallio“r;‘nmln

NAME ..,,.

ADDRESS

L T L OB STATE
Does your stereo ’)
have three sounds w

New stereo owners often hear a third sound:
ugly turntable rumble. Here’s why:

Most standard phonos were designed so
that vibration was aimed in a vertical direc-
tion. The up-and-down movement is O.K. for
monophonic cartridges. But in stereo, this
vertical bucking makes your records sound
as if they had acid indigestion.

What to do? You could purchase a very
expensive turntable. Or, for a modest sum,
you can get a Sonotone “8T" ceramic stereo
cartridge. It has an exclusive vertical rumble
suppressor...acts like the springs on your car
to absorb vertical motion...and greatly re-
duce turntable noise.

You'll hear the difference when you get
Sonotone and prices of Sonotone stereo car-
tridges start at only $6.45 (including mount-
ing brackets).

FREE!“Stereo Simplified” booklet—tells you
how stereo operates. Write to:

Sonotone.:

CG 99
ELMSFORD, NEW YORK

Electronic Applications Division, Dep!.
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Carl and Jerry
(Continued from page 102)

a place to mount the paddle wheel bearings
and the motor. As the box was pushed
against the side of the furnace, it slewed
slightly on this base. This caused the rub-
ber blades to catch on the side of the box as
they went around. As each one flipped free,
it slammed into the thin metal side of the
furnace.

One of the thumps produced by this ac-
tion came at just the right time each revo-
lution to trip the VOX unit and keep the
shaft turning. The pups were safe, and the
carton wasn't even damp.

R. BISHOP shook his head in admiring
wonder as Jerry explained the chain of
events. “Well, you boys certainly built a
dandy surrogate mother there,” he said
with a chuckle. ""No real mother could have
done better. When her babies were in dan-
ger, she took care of them and summoned
help. Not only did she save her puppies, but
she kept us from having a flooded basement
as well. I feel as though I want to pat her

or give her a bone or something!”

And about three weeks later, when Joe
brought Davey over to get his pups, and
Carl and Jerry watched the small boy
gather the plump, frisky little dogs lovingly
into his arms, the boys felt exactly the

-

same way.
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TRU-VAC

REMARKABLE TUBE VALUES AT 1950 PRICES

ALL TUBES INDIVIDUALLY BOXED, CODE DATED
AND BRANDED “TRU-VAC=2"
Typical TRU-VACY Bargains!

THIS IS A PARTIAL LIST §SN7GT . 30¢
Thousands More Always In Stock 6WAGT 30¢
ova JAUS sas (1] 6CHE 857 784 36
o4 38CS  sAB4 6BAL  6CL6 658GT 78BS 38
1a7G1T IBNG sACT 6BCS  6CM6  85A7 786 39744
18361 3BZ6  GAF4 68CB  6CM7  6SDIGT 787 4
1Ce 3CBE  6AGS 8BD8  SCN7  4SFS 788 a2
7 JO4  BAH4GT 6BES 6COB 6557 7Cs 12AV7 12v6GT 43
“fa IS4 sAWS  6BFS  6CR6  65G7 7C5  12AXAGT 12WeGT 45
s VA sAKS  6BGSG 6CS6  6SHT 7€6  12AX7  12X4 50AS
164 4BQ7A sAL5 6BHSs  6CUS 6517 €7 12427 14A7/1287 5085
THSGT 4856 saMB  6BJ6  6CUS  65K7 TES  j2ma 1486 50CS
ne 4817 SANS 6BKS  8D& asL7 TE6 128A6 14Q7 50L6
™ 4CBs  6AQS  6BK?  6DE6 4507 767 118A7 19 56
INSGT SAMB 6AQé 6BL7GT 6DGAGT 65R7 757 12806 19AU4GT 57
185 SANE 6AQ7  sBN6  4DQS 414 TES  17BE6  19BGSG 58
155 SAT8 AR5 6BQSGT 6F5 6U8 767 12Bfs 1916 A
e SAVE 6ASS  sBQ7  6Fb SVEGT  7H7  12BHT7 1918 75
s SAZ4 6ATS 68RS  6H6 SWSGT N7 12806 244 76
s 5BR8 6AU4GT spss  6)4 3.7 707 V2887 252661 7
V2 516  4AUSGT 6BYSG 6J5 6X5GT 757 2my7 26 78
2 5R4 6AUS 6828 816 axe X6 12CAS 7 30
1aF8 SU4  sAUS 6817 817 6Y6G X7 12CNS as 84/814
2BN4 SUB  GAVSGT 4C4  6KEGT 7A&/XXL 7ys 1204 I5A5 1723
2cys  SVAG 6AVE  sCBS 6K 748 714 15 3585
A4 SVOGT 6AWS  6CD6G N7 7A6 1248 12K7 I5CS
3as  SXB  6AX4GT sCks  6Q7 747 12a8s 12t8 I5W4
3ALS 5Y3 BAXSGT 6CG? 854 7A8 12405 1707 3825

1 YEAR GUARANTEED PICTURE TUBES
Brand New® Allied A-1 Tubes Brand New

Below Listed prices do not include dud. Add Additionol $5.00 Deposit
on tube sizes to 20”; on 21" and 24"’ tubes - $7.50. Deposit refunded
immediately when dud is returned prepaid. Aluminized tubes - $4.00
extra,

Picture tubes shipped only to continentol USA and Canada — All tubes
F.O.B. Harrison, N. J.

108P¢ 799 TeHP4 1719
17Lre 104y 16KPA 1199
148/Cral1 vy M4 1TV 1499 20DP4
16AD4 1409 TARPA 119 IniPA 1699 J0MPA TIAVPA 1A 7% NIYPA 10D 24CPe 27TV

160P4 1219 ITAVPA 1549 17074 132y 21AP4 7 FWAWPA 174% 2IWP4 174Y  24Dp4 2079
16GP4 1409 178P4 1149 17TP4 1699 J1ALP4 18TV NIEPA 171V 2IXP4 174V

1699 1AP4 133y T1ATPA 179 1P4 1839 21vP4 1639
@Y 20CPA 1589 ZIAMPA 1799 DIKP4 103% 1IP4 17 4%
VAUL 10T TEMPA 7237 24APC IV 4V
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ATTENTION QUANTITY USERS!
Big Discounts Are Yours . .. Call or Write For Our 1000 Tube “Private
Lobel” Special! Attention Branding Dept. MGR,

MONEY CHEERFULLY REFUNDED WITHIN FIVE (5) DAYS,

IF NOT COMPLETELY SATISFIED!

TRU-VAC® PAYS YOUR POSTAGE

On orders of $5 or more in U.S.A. and Territories. Send approcimate
postage on Canadian and foreign arders. Any order less than $5
requires 25¢ handling charge. 5end 25% on C.O.D.’s, All orders subject
fo prior sale.

Complying with Federal regulations, the following statement oppears
in all Tru-Vac odvertising: Tubes oppearing in this ad may be FAC-
TORY SECONDS or USED tubes ond are clearly morked.

Write Dept. L Far FREE LIST Of Other Tube
| o Types and Praducts Sold By TRU-VACH
Electric Company

Harrison Avenue Box 107 Harrison, New Jersey VD G CIED Wikt Bt o W G
HUmboldt 4-9770 Of Harrison N. 1‘s Electronics Industry -
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SHIPPED ON APPROVAL

IN-CIRCUIT CONDENSER TESTER =

The CT-1 actually steps in and takes over where ail other in-circuit condensers fail. The ingenious
application of a dual hridge principle gives the CT-1 3 tremendous range of operation ... and makes
it an absolute ‘must’ for every serviceman.
in-circuit checks: out-of-circuit checks:
¥ Quality of over 80% of all condensers even with clr- ¢ Quality of 100% of all condensers ... (This includes
cuit shunt resistance ... (This includes |eakapge, teakage, shorts, opens and intermittents)
P shorts, opens, intermittents) “ valuc of all condensers from 50 mmf{d. to .5 mid.
Value of all candensers from 200 mmfd. to .5 mid. » Quality of all electrolytic condensers (the ability to |
“ Quality of all electrotytic condensers (the ability to hold a charge) {
» hold a charge) . . ¥ High resistance leakage up to 300 megohms i
Transformer, socket and wiring leakage capacity “ New or unknown condensers . . . transformer, socket, i
component and wiring leakage capacity ‘
OUTSTANDING FEATURES WHY THE CT-1 SURPASSES
. ) N A R N
® Uitra-sensitive 2 tube drift-free circuitry LL OTHERS | THE FIELD
° i i i . IN-CIRCUIT P [3 N
Multi-color direct scale readings for both qual- | \usrRument ERICO R WA N O e Rice| Model CT-1—
ity and value .. . in-circuit or out-of-circuit Leakage Value Open Short | Electrolylics 2:0 us eg rlnﬂ
urdy ham-
® Simultaneous readings of circuit capacity and | CENTURY ST Yes Yes Yes Yes Yes 31450 | mertone finish
Adverti ;
circuit resistance !nd:tsurlr\s::( a Yoo No No Yes No $79.95 ((:eosr?p':!eatgsv.vﬂh
® gyilt-in hi-leakage indicator sensitive to Over [agvertised onty
300 megohms tnstrument B No No Yes Yes No $92.50 s 50
® Cannot damage circuit components AL No No ves ves No $34.50 34 HEL
® Flectronic eye balance indicator for i €
even Advertised
Y d
greater accuracy instrument O =5 il Ho He ] 34395 | size: vi-6r
. Advertiseg
® |solated power line Tnstrument € No Yes No No No $69.95 | H=7n D=3Vs"

ECTIFIER TESTER

Checksall power rectifiers
in-cirevit whether

TRANSISTOR
TESTER Mode!

TT-2
AN INEXPENS
ESIGNED ﬂ;\g t}‘u%urv INSTRUMENT

CCURATE A
seLENIum, GERMANIUI, IR FUIEL Tt AL bl
SILICON, efc. Eve KLY AND ACCURATELY

ry day mor
turers are us; € and more manyf

N ac.
portable a,.,,‘c'gg Iransistors in homce

m-
ing trend towards €0
mv{;nﬁi\y and low pruce.aTV

: r radios H
ess, por 2ids, inter : - in hear,
pactnes: are resorting more tria) devicecfm:,'c amplifiers, indus

& Since i

gainn,dser\:g:?: :xccssivc lcal:.'aagr:zsmplgéf
£ 5

TRANSISTOR TESTER 1C Deed for

for an R is great |
greater than ever. sp | "%
THE SRT.I CHECKS ALL POWER . o PECIFICATIONS ™ 9
RECTIFIERS IN-CIRCUIT AND OUT- I spao'::c(:a:.fgis“"" including
| QF CIRCUIT WITH 100% EFFECTIVE- de an o pi0ge, fete
4 ; -2 — housed
4 NESS FOR: au‘{,‘.-‘:,’;g'sc;"- {n sturdy hammertone
o Quality fading » Shorts w Opens ade eveﬁ"f;g;i;' o Al l;:‘cltsc \sw}iiie)'feasstelggr;s. $2450
Arcing o Life Expectancy ain is ot avarjapa’y Net
Model SRT-1—housed 50 g i s':'ﬁ?s'ﬁﬁ'é‘-’,”.? for  S17E: W67 My Doy
" ¥ diode
il?nsils‘:\rgxe‘%??azs“g:ég:ﬂiszq Net SIZE: W=6" H-77 D=3 * '(:‘ multi-color :c;l
plete with te
GPECIFICATIONS

. {selenium,
ifi m10ma.!o§00 ma
v rectifiers rated fro ma- e .
° Che:ks"_a‘}:‘:yr;'i“sico;nnogz-) both in-circuit of ou(dnd :-rsnon
germanium, , . '
11 not blow fuses eve N Y
e an highly accurate multi-colo? meter « - - s!:ns:‘n‘ests
o ircui -ol-circu .
. L;':ra“ meter scales fof in-circuit and out-ol-circut!
o Sep

iier being tested.
over heat rectifier '
[t rectifier under test right
g rectifi

" Y 1 1cads across. (top. {rom_circuit-
Just clip SRT-1 tes Ccconnecting rectifigt. the
SlMPLE To ll;‘ ‘2: fe‘;iu;'\'vnlch and lgei an instant indication on
re

OPERATE easy-\c-read three-color meter scales. - - ¢

50 that connect;
e rear compam‘;f,'c‘:hrcnlaccablc transist
You to theck ﬂ”"{IWF'EATURE: tme T2 cannot become obsolet

Will Be furnished perio, ype transistors as 1Ty is engineere Stelas

dically ot ny wasp® NEY are introduced. New rics':ianbglg

n when connected to 2 or set-up

EASY TO BUY IF SATISFIED

see order form on facing page
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Convince ourself at no risk that CENTURY instruments are indispensable:*

i i ithout obliga-
i k. Send for instruments of your choice without obliga:
F o R Io D AY ’REE T R l A l :'i‘ono.u.',et\:;'tyhgg fvzlz‘:rlo days before your buy . . . only then, when satisfied,

%,
i i i idded "~
pay in easy-to-buy monthly installments — without any financinz or carrying charges adde!
Battery Operated

NEW 5257525 VACUUM TUBE VOLT METER o
S

WITH LARGE EASY-TO-READ 6" METER —

featuring the sensational new MOLTI-PROBE - atens pending
No extra probes to buy! The versatile MULTI-PROBE does the work of 4 probes

© DCProbe @ AC-Ohms Probe @ Lo-Cap Probe O RF Probe

The VT-1 is a2 tremendous achievement in test equipment. wWith jts unique MULTI.PROBE it will do
all the jobs a V.T.v.\M. should do without the €xpense of buying additional probes. No longer do you
have to cart around a maize ol entangled cables, lose time allernahrgg cables or hunting for a mis-
Placed probe. with just a twist of the MULTI-PROBE tip you can set it to do any one of many time.
saving jobs, A special holder on side of case keeps MULTI-PROBE firmly in place ready for use.

FUNCTIONS OUTSTANDING FEATURES
A ® Completely partable — self powered with long lite
DC VOLTMETER Will measure D.C. down to Dalteries — permits use everywhere o New advanced
1.5 volts full scale minimum it loading, pentode amplifier circuit assures amazingly tow battery
S0 Live accurate readings of scale divisions as low drain ® Large 6 100-microampere meter, many times
35 025 volts . .. will m, asure low AGC and osciilator more sensitive than meters used in most V.I.VM.'s o
bias voltages from .1 volts or less up to 3500 voits Hive ¥ ¥ petfor — 2% of full ieale
with consistent iaboratory accuracy on alt ranges . . . on DC, 3% of full scale on AC o Simplitieg mutti-colpr
Zeto center provided for all batancing surements ¢asy-ta-read d.scale meter ¢ No heat operation assufes
such as ".’5_""“"‘""!- fatio detector alignment and rigid stability ang accuracy & Immune to power line
hi-ti amplifier balancing. fluctuations o Amplifier rectitier Circuit with frequency
tlo: . compensated attrnator — a feature found only in costly
AC VOLTMETER 1rue Peakto-Peak asurs otatory instruments o Meter completety Hrorator
ey unyiwd Vel atem S LAY it e ction Simincae) (Dura=out proot "o Hand-craftea toreoitry
e videg RS pa e o Scale Gwisions Lo eliminates the service headaches of pringes circuitry o
:S.I“’,"ad uo’wn’lg pl aies Measures RMS. o) 1% resistors used for permanent accuracy e Separate
V20t e eircuit loading of 2 v.0.M Unlike REBround return for low-1oss RF measurement o Micro.
most other V.T.V.M.'s there i3 HO- |;S; I:n‘ iictllllcy rhone_ type co-axiatl tennector o M‘l:'“:"' cover pro.
on the lowest AC' ”‘nzc. ects instrument face — $SNaps on and off instantiy.
ELECTRONIC OHMETER | yyesiires from o SPECIFICATIONS
lo 1000 megohms . . . Scate divisions are easily read Model VT-1 — fully wired ang
o to 2 ohms . Low| '.'r'""‘.',"' esistance Taes DC Valts — 0 1o 1.5/6/30/150/300/600,1500 valts calibrated, housed in hang.
o ’-“i‘;u'"“‘“'"”‘;';: o Hd R ladel = AC Voits (RMS and Peak-to-Peak) — 0 to 3/12/60/300/1200 volts some hammertone finish steel
Ceadrmmist ¢! i B 008 = 0 to 2 billion ohms, 10 ohms-center seale Rx1/10/100/1K/10K/  Case. compiacs with MULTI-
- 100K /1M PROBE.and thor.
RF and LO-CAP MEASUREMENTS . o . RF — Peak reading demodutator supplied for use on all DC ranges
With these extra vT.1 functions you €an measure

oJgh instruction
Zero Center — avatable on 4| OC volt ranges with zero at mid-scale g F

. manual covering 50
Decibels — from —10 op to +10,22,36,50,62 based on the Dbm unit: QDb atl th lica-
1MW in 600 ohms s aholes "B Drer

tions in detail
Impedance — 11 megohms OC. 1 megohm AC, 10 megohms Lo-.Cap

Input Capacity — 130 mmfd. RMS, 250 mmld. Peak-to-Peak, 25 mad. Lo-Cap
Mode|
FC-2

FAST-CHECK TUBE

Simply set two controls . . insert tyhe . - - and press quality button to test
any of over 700 tybe types completely, accurately . . | IN JysT SECONDS!
Over_ gu,oop service [ i - i i n i

ls’sr\;lecll’?}g(:‘noer ew(aébg:;?n_: :elir:?r‘:lagl;lsv; ﬁn‘:reol"i—gikcgﬁfgac:s'ggé ier‘nlcegagianyg v(/ggi(r %o‘fl:,'i::#;:gf
chose tre rAsr.cus'c’xw;bov"eeS‘h';'z'r'.if{L‘L’e" testers, YOSl St ne Sk Y 10"y RALT LR

PICTURE TUBE TEST ADAPTER
INCLUDED WITH FAST.CHECK RANGE OF OPERATION

Enables you to check aff < Checks quality of aver 700 tubes ¢

b ypes, employing the time
\‘ picture tubes (inclugtng g;?yvcn' dynamic Cathode emission test. This COvVers more than
@ @.Q‘E the new short-neck 110 {u‘l’:e:”;:&csli"“p‘?asleewglalyi ':c‘m’l;';g st s"ies's"i"l
¢ . r -V Yhes. 024s, magi

.-‘ \ deg_ye? type) for cathode ferulators, specia) purpose hi-fi tubes ang eﬁ?\ e'y;e%z:e(s‘;bgeass
ol \ emission, shorts and life » Checks for inter-clement shorts and feaka

® ) expectancy . .. also to reju- + Checks for Bas contens,
it A venate weak picture tubes, » Checks for lllc-cxpc:lan:y.

- AR

® No time cansumi, Ripl, QSPEC'F'CAT'ONS
L ming multiple swi ching . . _ onl two settin i i
on conventional testers L No.ar_moying roll ehart cf;\ecldn I. gs(:rbr': r:g:;:eu ll?::zean?/cor' ;oat;'klsn:e' ::plzcsheiss
1 | witl chart rep acement @ Checks eaeh
Y one sectian s defective the tube will @ = 55
vy AT read “Bad” on the mete
size: Witasem R D= Phosphor brongze beryllium tupe s i i e aaae

’p_:‘ntec!'e(d against ?ccidenlal burn.out o Spe
Model FC.p housed in hang. (e voltage variation o 12 filament positions e
ruhbed»oak Carrying case cor::- $6950 no shock hazards o Long lashng 1
Plete with CRT adapter Net

. Circuitry g engineered t

| 0 accommodate
S are fumish,

ed periodically at no cost,

CONVENIENT TIME PAYMENT PLAN — No FINANCING CHARGES

-------------------------------
-
ALL CENTURY r

]

e i CENTURY ELECTRONICS CO., INC.

NTEED FOR || CHECK INSTRUMENTS DESIRED 111 Roosevelt Avenue, Dept. 309, Mineola, New York
GUARA|

Plea h the m he o e f satistied | agree to pay
ONE FULL YEAR I Mode! CT-1 In-Ci Condenser Teste $34.50 lease rush t inslrul enls]c Ched l,r'a lcqaylh'e i"‘s.ll'lll 53! ‘s redly /o
ove. i ‘ : P ments within 10 days and there is no
within 10 days. i t 1 tislied | will relurn ®e instrumonts
D i Balance $5 monthly for $ months. compietely satis
$9.50 within 10 days. Y

REST or FINANCING
tifier Tester $29.50 | further ogg‘é:{!on 1t is understood there will be HO INTEREST or

-1 In-Circuit Rectifier Tes . charges o

e PALEMELy Iow l D nogglvimml lI(?day'; Balance $5 monthly for 5 months.

prices are made Model 17-2 Transistor Tester . ’3]'2'?5-50 Name S
possible because $4.50 within 10 days. Balance $5 monthiy for 4 nio

ing di Tube Volt Meter 15850
e buymg o l D ;ﬁl‘ing(llVll’f}lﬂai'o';’ayy:.aggramnceuill monthly for 4 months Address .. .oon e
rect from the I :

$69.50 .
Model FC-2 Fast-Check Tube Tester . ALY ) ' st - -
manufacturer. . D $14.50 within 10 days. Bulance‘tll mom-‘v:y for 5 manths City ... a
Prices Net F.0.B, Mineola, N, ¥,
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for your workbench . . .
NEW! THE ALPHA WIRE
dlsensAraclgl

WIRE DISPENSER

49c

e fits anywhere, any space
at your radio-  ® unlimited combinations
electronics e handy ruler
parts e no snarling—ends wire loss
distributor °

designed for all Alpha
ServiceSpools

STACK 'EM .. . build them up, back to back, side by side

MOUNT ’EM . .. on a bench, on a wall, on a peg board,
under a bench

ALPHA WIRE CORPORATION
200 Varick Street, New York 14, N.Y.
di» G33

ALL-BAND RECEIVER

NOW...THE BIGGEST
RECEIVER VALUE

89°
ON THE MARKET!

Now!...the world at your fingertips — internationa!
short wave plus standard broadcast band. Covers 540
ke to 34 mc in 4 bands. G-33 gives you more for your
money—~compare it with any other receiver in its price
class! Here are just a few of its valuve-packed features:
new modern circuitry for extra gain, high sensitivity,
low noise . .. transformer powered (NOT AC/DC) ...
high-frequency I-F... vernier, slide-rule dial. Hand-
some modern styling — fits perfectly in your living
room, den or office! Write today for further details

mmmmmmm G O N S E T oaasssss

Division of Young Spring & Wire Corporation

801 SOUTH MAIN STREET, BURBANK, CALIF.
114

Transistor Topics
(Continued from page 88)

temperature cocfficient, with the resistance
decreasing as temperature increases; thus,
meter current increases with increasing
temperature.

The simple “transformerless” code prac-
tice oscillator circuit given in Fig. 2 was
submitted by reader Ronald Remmel (2221
W. Raleigh Ave., Milwaukee 9, Wis.). Need-
ing relatively few components, the unit may
be wired “breadboard” fashion or put in a
small plastic or metal box, whichever you
prefer.

Ronald used a CK722 transistor for @1,
but almost any transistor should work in
his circuit if R1 and R2 are adjusted ex-
perimentally until proper operation is ob-
tained. Generally, R1 will have a value be-
tween 1000 and 10,000 ohms and R2 a value
between 100,000 ohms and 1 megohm.

Basically a modified shunt-fed Colpitts
oscillator, Ronald’s circuit uses the induc-
tance of the headphones as part of its tuned
circuit. C1 and C3 serve both to ‘‘tune”
the headphones and as a capacitive voltage-
divider. Resistor R serves as @1’s collector
load, with base bias current furnished
through R2. C2 provides signal feedback
from Q1's collector to the tuned circuit.

Reader Jock F. McTavish (75 Heston St.,
Calgary, Alberta, Canada) designed the
“booster” amplifier circuit in Fig. 3. Using
a single p-n-p transistor (Q1) as a com-
mon-emitter audio amplifier, this instru-
ment is employed with small transistor
radios in place of standard headphones,
providing moderate loudspeaker volume.
Use as large a PM loudspcaker as you can;
“Mac” put a 5" speaker in his model but
the larger the specaker, the more efficient
the amplifier's operation.

Mac suggests trying different output
transformers from your junk box for T/,
finally installing the one which gives best
performance; if you prefer, you can install
an Argonne Type AR-167 here. And you
may wish to experiment with RI's value;
try from 500 to 5000 ohms, using as large
a value as you can before ‘clipping” and
distortion occurs.

Note that @1 is operated without sepa-
rate hase bias. Mac has relied on the tran-
sistor’'s internal lecakage to provide the
small bias needed for opecration. In a few
cases, it may be necessary to connect an
external bias resistor. If so, use a Y%-watt

Always say you saw it in—POPULAR ELECTRONICS



Learn Radio-TV Electronics
by Practicing ... g

at Home in
Spare Time

Without Extra Charge

You Get special NRI
kits developed to give ac-
tual experience with
Radio-TV equipment.
You build, test, experi-
ment with receiver or
broadcasting circuits.
Keep all equipment.

Have High Pay, Prestige, Good Future as . .
a Skilled Radio-TV Electronic Technicion JIINGCERETLTTRG DT ER LT,

- »
People look up to and depend on the Technician, Successful Careers in Radio -TV
more than ever before. His opportunities are o -
great and are increasing. Become a Radio-TV {
Electronic Technician. At home, and in your
spare time, you can learn to do this interesting,
satisfying work—qualify for important pay.

A steady stream of new Electronic produc-s
is increasing the job and promotion opportuni-
ties for Radio-Television Electronic Techni-
cians. Right now, a solid, proven field of oppor-
tunity for gOOd pay is SerViCing the tens of Studio Engr., Station KATY an Afl the Work He Can 20 Hos Good Part Time Business
millions of Television and Radio sets now in 1 am now Studio Engi- pamel fued o Eanlyin oy fgintoe 1
use. The hundreds of Radio and TV Stations [on KATV. Betore sn. scie s year. N iraimng  Now - have " corspiely

rolling. 1 was held back certainly proved to be a equipped shop. NRI is
on the air offer mterestmg JObS for Operators by limitation of a sixth good foundation’” H. R. the backbone of my prog-

and Technicians. rade eduggtingi"nﬂxrl.kv (éonnqN. Milledgeville, ress gv Ah BI:EDA Ta-
More Money Soon_Make DANCHEZ, ¥ine uly, eorgia. coma, ashington
$10 to $15 o Week Extra »®®»H» SEE OTHER SIDE®» » » »

Fixing Sets in Spare Time | Cut Out and Mail This Card—No Stamp Needed
NRI students find it easy and
profitable to start fixing sets for
friends a few months after en-
rolling, pick l(up $10, $15 da.nd
more a week extra spending

money. Many who start in spare I BOIh Sent FREE
time soon build full time Radio-

Television businesses. I

i H°“'Eleﬂncny 1]
3

Ff‘ . is Produceq

OLDEST & LARGEST HOME £TUDY RADIO.TV SCHOOL or E‘eCtPOnxcs
Act Now—See What | “ % [ di titute oid
NRI Can Do for Youl arnona adio Ensriruse
-. NRI has devoted 40 ! Dept. 6 , Washington 16, D.C.

years to developing sim- | Pplease send me sample lesson of your Radio-Television
phﬁed practical training Training and Catalog FREE. (No salesman will ezll.) |
= \ methods.

% You train
at home, I Name. .. ... SSPCNPRIPLPPR—— Age.

learn by

doing.
NATIONAL I diddress. I

RADIO ol
| INSTITUTE I ] ’
4 washyep.c, 8 City.....____ .-Zone . State
I ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL ——

I )
1




NRI SUPPLIES LEARN-BY-DOING KITS WITHOUT EXTRA CHARGE

Technical Know-How Pays Off in Interestlng, Important Work

YOU BUILD AC-DC YOU BUILD This 17 Inch

Superhet Receiver Television Receiver

NRI Servicing Course includes all Aa pan of your NRl coursc you can get all
needed parts. By introducing defects picture
you get actual servicing experience lube to bulld lhns latest style Tc.levuslun
practicing with this receiver; get

modern receiver. actual practice
Learn-by~loing. on TV circuits.

YOU BUILD Vccuum Tube
Voltmeter

Use it to earn extra cash
fixing neighbors’ sets;
bring to life theory .«
you learn from -
NRI’s easy-to-
understand texts.

YOU BUILD

Broadcasting Transmitter

As part of NRI Communications Course
ou build this low power Transmilur,
learn commercial broadcasting operators’

methods, procedures. Train for your FCC
Commercial Operator's License.

For ngher Puy, Better Jobs
Be a Radio-TV Electronic Technician

Servicing Needs Train at Home the NRI Way

~ More Trained Men ~“7% Famous for Over 40 Years
Portable TV, Hi-Fi, Tran- # . NRI is America’s oldest and largest home study
g sistors, Color TV are mak- Radio Television school. The more than 40

ing new demands for J.E Smith, yearg’ experience training men, the outstanding

trained Technicians. Good ~ Founder reputation and record of this school—benefits

cpportunities for spare o, many ways. Successful graduates are everywhere, in

time earnings or a business 5,411 towns, big cities. You train in your own home, keep

cfyour own. Enjoy prestige.  your present job while learning. Let us send you an actual
. lesson, 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 N RI Course.
Clearly written, illustrated NRI lessons teach Radio-TV-
Electronic principles. You get NRI kits for practical
experience. All equipment is yours to keep. Mailing the
postage-free card may baone of ﬁ\e most unlportant :kflw

- of your life. Do it now. Reasonable tuition, low monthly
2}-:“;::{,3: [l},-?:}l“: 8‘23’,1 \ % payments available. National Radio Institute, Wash. 16, D.C.

R e A e RIS
FirsT cLass|| Important Work
..

Permit No. 20-R
{Sec. 34.9, P. L. & R)
Washington, D.C.

Broadcasting Offers

Satisfying Careers

4000 TV and Radio sta-
tions offer interesting posi-
tions. Govt. Radio, Police,
Two - Way Communica-
iions are growing fields.

NRI Course Easy to Works on Coler TV

vern Understand “NRI changed
BUSINESS REPLY CARD o oy ale ol

ceiving diploma. the course, prob-
I am independent ably would still
in my own busi- be a fireman,
ness. D. P struggling
CRESSEY, Stock- along.” J.F. Me-
ton, California. LINE, New York.

See Other Side

SAMPLE LESSON
64-page CATALOG

No Postage Stamp Necessary if Mailed in the United States

POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE

3939 Wisconsin Avenue

Washington 16, D.C.

both FREE




MANAGERS
FREE GIFT

WITH EVERY 12-PAK ORDER

YOU GET THIS

' PAKette

Worth $10.00 — Lektron’s Introductory PAKette

Includes 8 categories: transistors, diodes, volume controls, resistors, disc-
ceramic-tubular condensers, hook-up wire—all pre-packed in 8-compartmented
carryall to save you money! Exclusive Free Packette Offer Only at Lektronl

750,000 POLY PAKS®

LEKTRON'S EXCLUSIVE POLY PAKS FORMERLY

OoLD

$1.00 PER PAK

6 ROLLS OF TAPE
Popular  plastic, I‘rlcuon.88¢
rubler, cetlophane. Wt. 1

$15 SEALEO RELAY!
Used in Jets: glass-sealed. 3PST

C coil. For nre-88¢

con
cision circuits. Wt. 1 1b.

& 10 POLY BOXES

lear plastic. hinged w/m.m

locks. Assud. sizes, 88¢
40 “SILVER" MICAS

Finest made condensers. to

E;"lrb ARSI(] ;azlge N Axials!entls
. Rex. 3. some

ea. 88¢

15 MOLOEO TIP JACKS
("«;:IurU red; ldf 'rl mulm(l)u«(uus.
. Bi s
gl Unes s e ™10 gy
8 SUB-MINI SOCKETS
Mica-filled. For translstors.88¢
sub-mini work.
2 “FLEA" POWER MOTORS
114 to 8 VDC; powered by pen-
lite cells. Pcrm. mazn Size: 88
1} 8q.. 17 8
50 PLUGS/RECPT'CLES
Audio. power, Ilne. Imtlcr)'.88¢
svkr. 3 1bs. 7.

SURPRISE GIFT
FREE WITH
EVERY ORDER
2 SELENIUM m:cnn:ns

Alc-nﬁ Gn?lrdm“fr'y ‘.I‘T,;d 1 ll()\
circuits, era!
o 88¢

2 WUERTH SURGISTORS
Protects tube life in T\"s. Sim-
vle 1o use w, huilt-in 10-88¢
sec. time delay. Reg. $1 ca

5” HOBBY SPEAKER
For radius, code usc. mlcr-88¢
coms. 2 lbs, Req.

1)1 A5:PC. D”RILL SET
wemibiaten cive. Ten ¥5:88¢

- MINI GEIGER COUNTER
cllun

Dozens
l‘-.‘-” dia Ionu 88¢

uses. '.”’
1S 'SEALED’ CIRCUITS
Ihll‘ilhlni u~.~l"{.~lo;'-c \N.-Ir cou-
vlintr circuits for -1
work., 1 ib. Ih‘-g. $0. "“l88¢

a 8 GERMANIUM DIODES
ass-sealed. w/long lead
For afl hobhy mojlegls s 88¢

20 HI-Q MOLDED OILS

Condensy sed i finest camn-

rlnel;cllal lé'(é\( e (:-;uil: Jdmf o
mf 1o » hs. Reg.

40, ® 88¢

HOW TO ORDER

Min. 2 paks per order

State price with each item.
excess returned. C.0.D. orders,
POSTAL ZONE in address.

September, 1959

Send check or M O.
2594 down; rated.
(Canada postagc, 4B8c¢ 1st Ib,;

35 DISC CONDENSERS
Wafer-thin; up to 3.»0088¢
VI Regr. $5.

12-PAK ORDERS ! ! !

PICK ANY 12 POLY PAKS
for 88¢ each—Get free
8-in-1 PAKette above

0 PILOT LIGHTS

I‘onu lar flashlight alzel. ni
ba & screw types
oV W, 88¢

JEWELERS"SCREWDIIyV‘E?Sn
Sct of 5; d es. recisiu:
d fu sub-minl. work.
RS 88¢
60 MICA CONDENSERS
0003050 lo ;01 '.10':20('."Xé Sii-
25 valu .
i, 88¢
35 TUBE SOCKETS
& Il)i‘giu .Hc:hleld -based 88¢
- 70 TleLI‘} CON'SN'SR‘S
o ed: L i o
15‘65'v."'é' Ilgs. I?eg E 88¢
WIRE STRIPPER
Strips, cuts zlu lhru _2288¢
hookup wire, \V
2 NPN TRANSISTORS
Used in nopular make 88¢
dios. Off vrice. Worth 83 00
30 POWER RESISTORS
W.W. 5 to 30W. to 10K, \'Il 88¢
reous too! 3 Ibs. Reg. $1
30 MOLDED COND'S'RS
Asstd, Finest made. Wi, .188¢
1bs. Lowest nrice ever.
40 SUBMINI RESISTORS
Asnt. mluu.88¢
1/5\\' lo 10 megs. Reg. S
60 CONDENSER SPCLI
Molded, paper, ceramic, oll 88¢
mica. dises. variable, 2

10 ROTARY SWITCHES
Assorted wangs. 3 Ihs. Ih--.z.88¢
812,

7S RESISTOR SPECIAL!
WIWI 1;rm.'l‘s|un:3 cl::rbonw\' |:'|inhle,
2'1" voes hs . or |88¢

40 PRECISION RESISTORS
Ai\!\lw(‘.ll Ilml';;. \\“2‘\L lq',',, |2_88¢
o D G
cails. cte. Res. S ¢
HEARING AIO PHONE

Crvstal. w_cord sct & plog,
Reg. $5. Why pay more? 88¢

4
Incl.

ORDER BY BLACK-TYPE HEADLINES, 1. e.

20 Hi-a 0ILS, 88¢

net 30 days.

including sufficient posta%e:
INCLUDE
28¢ ca. add’'l.

60 RADIO-TV KNOBS
Asstd, colors, insulation. 288¢
s, Reg. 817, some %1 ea.

2 VARI-LOEPSTI]FKS
Ad 40-1501) ran-
sns{or Tadios, wte. o4 88¢

5-IN-1 ORILLIBIT
g:ﬂ'l‘s‘ Imn(l\;n u'::\\i‘ls:lt”lel;'88¢
$25 SUIliPRISE P:\CKI
0 L Vil t
SRERe Tt Bt v 88¢

70 HI-Q RESISTORS
Ingulated, carton; 1%

& 1w, hms to 10 mczs

2 Ib“s’. ch Iﬂo 88¢
4 OUTPUT XFMRS

50L6, etc. 3 1bs.

Your cost 22¢ eca. Res. 35 88¢

2 TRANSISTOR IF'S
Douhlo tuned; only 14" sn.88¢
436 kes. Glant saving.

70 ONE-WATTERS
Asstd. _value carbon rosls-88¢
tors. 5% too! Top buy.

MINI-RADIO KIT
1.oopstick. jacks. diode & ln-88¢
structions. 1 Jh, Reg. S!

POSTAGE STAMP MIKE
Cr\su:l 100 to 7.000 rns.88¢
1b. Reg. $7. Bargain!

6 SILICON DIODES
TR Her. 3507 Chbitic - Ry
able buy, o s noe e\-88¢

60 TERMINAL STRIPS
Solder-lugr & binding. l088¢
wpes. 2 ibs. Over ta off.

. I6“0 COILS, CHOKES
166, " ine Mg 88 ¢
10 ELECTROLYTICS

Radio, TV. 10:300ml1 l(- 45C
VDO, 3 b, i;e' ! 88¢

5 ROLLS MICRO WIRE
=24 thru 32; tor u-..mmu. 88¢

suthe mlni cireuits, 1

. 12. HR; "SPII\CE‘I' CLOCK

"(\’\z(‘lt"l:‘r .h()l l\' nll(~|\ 88¢
20 ARTISTS BRUSHES

10677 pure  bristle: smv!88¢

1-6. Reg. $2.30. All new

7. SCREWDRIVER SET
IZI a‘«u.i. ” riv erls.“ \n{saallsorack
asiic andles. h. .
it 88¢

1500 PCS. HARDWARE
Nuts, screws, washers, etc 88¢
112 1bs, Heg. $6. Big huy.

3 TRANSISTOR XFMRS

Subinini ~lzu mo s of uses:
audio, ete. 88¢

35 TWO WATTERS

Carten resistors; nncl 167

Rem. §12.  Save $ o 88¢
SUN BATTE

Similar to lnmed u-»w l

longz Resr 88¢

a OSCILLATOR COILS
Miniature, transistor. (nve|a88¢
650 to 16800 kes. feg.

16-ENO WRENCH SET
_I,»!;nlcﬁu& ltgien:l 15/6ﬁl thru

o Zes b
$2.50. shee o 88¢

40 HI-Q CONDENSERS
Finest porcelain, .\'I'U'S.88¢
too! 1 Reg. $15.00.

HH? I:OIWE.‘R V.VOO:’D 81IJS
e nen: 8% Y4 17 88¢
2 TRANSISTOR VARIABLES
114 sq, 27 shaft. Dual ! H)o88¢
mmf{  Wt. | Ib. Reg. 83

100 RESISTORS
(‘-n“lmn and p;eci!lon ég"',o 2w,

mi

e s’r egs s 88¢

HOBBY BENCH VISE
Clammp type, Fits wables, um.88¢
NSteel. 1 Ibh, 14 off,

FREE! Giant Page
BARGAIN CATALOG
Best In Electronlcs

FREE
YEAR'S SUBSCRIPTION

4@ SUBMINI COND’'SRS

F Nis . 1

cuie Mo R Wy 88¢
1® VOLUME CONTROLS

wosniteles, 2 dba. @ ¢

Reg. 89, Fahulous buy.

100 HALF-WATTERS
Assld.  valne carbon resis-88¢
tors, inci. 37 Regz.

- 300- FT III!)?I(UI’ IWIRE
ook wn. 88¢
& RCA PLUG-N-JACK

Sets matcheri. For most pop. 88¢
amps. tuncrs. phonos.

Ib.)

I

131-133 EVERETT AVE.
CHELSEA 50, MASS.
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ATTENT]

electronics schools!

Is your School registered
with Popular Electronics ?
As you probably know,
Popular Electronics is
eager to keep you advised
whenever a special oppor-
tunity arises that would
interest and benefit your
School.

If you are not already on
PE’s School Announce-
ments list — please send
your name, address and
the name of your School
Secretary to: Popular
Electronies, School De-
partment, One Park Ave-
nue, New York 16, N. Y.

resistor between @1's base and BI’s nega-
tive terminal—try values from 100,000
ohms to 2.2 megohms.

New Semiconductor Devices. From
Bell Telephone Laboratories comes news of
a “field-effect’” tetrode device which can
be used as a transformer, impedance-chang-
ing device, modulator, or as a stable nega-
tive resistance. This unit (Fig 4) is made
up of a disc-shaped semi-conductor having
a diffused n-p junction. A circular trench
is etched in each face of the disc to within
a thousandth of an inch of the junction.
Leads are then attached to each face, both

N-CHANNEL ——
JUNCTION
P-CHANNEL

Fig. 4. Construction of Bell Lab-
oratories’ new field-effect tetrode.

inside and outside the trench. In operation,
various bias currents are applied to each
of the four electrodes, with the unit’s mode
of operation determined by the polarity and

amplitude of each bias.

NOW!

Step ahead faster as an
INDUSTRIAL ELECTRONICS

RCA (Semiconductor Division, Somer-
ville, N. J.) has announced what may be
the first of a whole family of dual-purpose
semiconductor devices—a diode-triode tran-

TECHNICIAN

sistor. It consists of an alloyed p-n junction

Turn your experience into a
big. new better-paying career!

Day by day industrial plants are adding
more electronic  devices—for sorting,
counting, checking almost any control
job you can name. Cush in on industry’s
great need for men who can keep these
devices in top working order. Make
fmore money, feel more secure, doing
work (hat is second nature to you, With
what you already know about elec-
tronics you have a long head start in
# field just beginning to boom. GET
INTO IT RIGHT NOW swith the help of

PRACTICAL INDUSTRIAL
ELECTRONICS LIBRARY

No long sessions on math or theory! These 4 practical volumes
show yon how to keep the plant’s electronic equipment working
q - how to locate and correct tube and circuit troubles . . .
how to install. service, and maintain even brand new equipment
without being stumped by new circuits.

diode and a p-n-p triode built up on a single
germanium pellet so that the n-type base
is common to both units. The construction
thus provides a direct connection between
the diode and triode, permitting the device
te serve both as a detector and as an audio
amplifier, while requiring a minimum of
external components. This dual device is
also very well suited for amplified a.g.c.
circuits.

A controlled rectifier has been introduced
by the Intcrnational Rectifier Corporation
(1521 E. Grand Ave., El Segundo, Calif.).
Electrically the solid-state equivalent of a
gas thyratron, the new unit can handle load

EASY TERMS | mccimwonimm saow o~ — — ——— .
FREE TRIAL— rg'ii""\‘,‘v"f A1et 504NV 36, pent. PEL-9 | | currents up to 10 amperes at PIV ratings of
Sewh me the Practical Industrial Electronics q q o
4 volumes (1369 Library for 10 days’ examination ou ap- ] up to 200 volts. In operation, it combines
pp. 1102 iltus.): I e al. In 1o days | wl!l. seid $:3.510. then . . .
o cctionics | ::;.33.’53, o ";(f)%'.',','('y :’.I‘,'.u't'.rﬁr'.i,"'?é’m}?;,'_“,‘,‘,‘llee :?’} | | some of the basic characteristics of the rec-
M irane Mamiarter | hostpaid, Othewise 1wl retuniookes) - ner and the power transistor, and can be
TorOME CORt | Brint Name. L | | used to switch relatively large currents
Ma:‘kat:‘ldh:okz‘t,‘:u'l';‘! | AJATESS . o e e e ' 'h . 1i lied to its “ te” el
dustrial Electron City .o, Zone..State. .. ..... when a signal is applied to its “gate” elec-
Hempes & Fanne. | Company I'| trode. It can also be employed for motor
Pogk's Electron | pocitian L. -9 | i -ator trol. stati itchi .
pypes o tndus L This sier appiies 7 0is ewy | | and generator control, static switching, cur-
118 Always say you saw it in—POPULAR ELECTRONICS
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rent regulation, and industrial controf ap-
plications.

Transistorized Ignition. Our discussion
of transistorized automobile ignition sys-
tems in the June column brought forth a
small flood of inquiries for *construction
details.” Unfortunately, your columnist
has no construction plans available. How-
ever, we understand that Technical Services
Institute, 5234 Fourth St., N.E., Washing-
ton 11, D. C,, is offering detailed plans and
instructions at $2.50 per set, postpaid.

Product News. Lafayette Radio (165-08
Liberty Ave. Jamaica 33, N. Y.) has just
introduced one of the cleverest items we've
seen in some time . .. a pair of sunglasses
with a transistorized radio built in the
frame! Operating power is supplied by a
self-contained button-sized nickel cadmium
battery. Stock No. is F-436.

From Allied Radio (100 N. Western Ave.,
Chicago 80, Ill.) comes news of a fully
transistorized mobile p.a. amplifier. With a
rated output of 25 watts, this unit can op-
erate on any 12-volt d.c. source, and has
both low and high impedance input jacks.
A separate battery-powered record player
is available as an accessory item.

The Delco Radio Division (General Mo-
tors) has developed a new transistorized
garage door opener which operates on fre-
quencies between 5 and 10 kc. The receiver
uses five transistors, two diodes, and a rec-
tifier. The transmitter, mounted in the car,
uses two transistors . .. one as an oscillator
and another as a power amplifier. By limit-
ing each channel to a bandwidth of 100 cy-
cles, Delco has squeezed 50 operating chan-
nels in the 5 to 10 kc. band.

That covers the news for now, fellows.
See you next month . ..

Lou

"I'm working on some pretty big projects.”
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why your next speaker
system should be

i AUDAX

+ Only Audax incorporates the Patented Paraflex
Foam Suspension to give longer travel to the
cone, resulting in honest bass without boom or
hangover. You get bass with real bottom!

* New Styrofoam Radial Strut-Bracing reinforces
cone, assures rigid piston action, preventing
cone break-up. Eliminates distortion, provides
clean reproduction up to the full-rated power
output. Needs as little as 10 watts output. You
‘g_et greater amplifier economy in stereo installa-
ions.

+ New Oriented Grain-Processed Magnet gives
20% more efficiency than staedard Alnico V.

+ New Ducted-Slot Enclosure specifically de-
signed to enhance the depth and striking realigm
of the Paraflex high-compliance speaker units.
Speakers are located symmetrically on each
side of the ducted siot, resulting in clean bass
without trace of boom or unnatural heaviness.

« New, dramatic enclosure styling by George
Nelson — featuring...new, three-dimensional
Dynel "Acoustiscreen” grille, removable for
cleaning!

* Audax Paraflex Speakers are lab-tested and
a performance seal on each unit indicates its
resonant frequency = 1 cycle.

Model CA-80 12 x 12” x 24” with two full vange speakers—$98.95

Model CA-100 15” x 12" x 25" with two 10" full range speak
2 matching cone tweeters—$139.95 EiliREatsitrans

SEND FOR COMPLETE DETAILS!

Audax, division of Rek-0-Kut Co., Inc,
38-19 108th St., Corona 68, New York

Name =
Address
City Zone State

Export: Mornan Exporting Corp., 458 Breadway, New York 13 2,:
Canada: Atlas Radio Corp., 50 Wingold Ave.. Toronto 19, Ont, &




YOURSELF
SAVE!

Now you can own a professional electronic organ and
save up to 50% on an easy pay-as-you-build plan...
The world famous ARTISAN ORGAN —in 14 models
from the popular 2-manual Home entertainment style
to the majestic 4-manual Theatre and Church style is
now available in kit form. Simple step-by-step instruc
tions, pictorial diagrams and schematics make this an
ideal spare-time project for anyone.

SEND FOR THIS
FREE LITERATURE TODAY!

Get ALL the facts on the magnificent
20th Century Successor To The Pipe
Organ-The ARTISAN! Gives you informa-
tion you should know before you pur-
chase ANY organ-kit or commercial
model.

ELECTRONIC
ORGAN ARTS, INC.
4949 York Blvd.,, Dept. PE-9
Los Angeles 42, California

GET THIS CATALOG

Send postcard today for your free
G-C Catalog 158 . .. 80 pages of
valuable service aids available at
your distributor.

GENERAL CEMENT MFG. CO.
division of Textron Inc. Western Plant: Los Angeles 18, California
Main Plant: ROCKFORD, ILLINOIS, U.SA.

YOUR OWN POCKET SIZE RADIO STATION'
BROADCAS 1 ANY HOME OR CAR RADIO WITHOU1
WIRLS ()l( ll()()I\Ul S Wt, only § oz. Slze only 114”"x214"x
. Built-in telescoping amenna Powerful Tran.
~I~l FemsClS Ve et frequency  setler,
akedn o switehl  Runs l'ol “weeks on self-con:
||ncd Rashlizht batleries. Durable plastic case
With this Radlo Talkie vou CAN TALK TO \()UH
II(II\I)\ pearby  ur=Talk hetween  Lw
e autannoliite.
J ISL Dusly
U\ti Illd\lrll\o hel!
Uscetul and  real fu
GL‘ARA\"I‘FTI) T() \\LIRP\
ICE GUARANTEE

" OI'E I(\l‘l()\
¢

I ONa bicense e

mapene padiation
Willi Wavse

l YEAR SERV

SEND ONLY $3.00 (ersh ck- v and oy

»_ postman $8.88 COD

iy postage or send §12.99 for prepaid deiivery
¥ COMPLETE READY TO OPERATL with instrac
' nn: and hundreds of wavs and tricks for broad
1y any padio vou desire. et vour NEW

e ]U\VI-RI Ul, RADI-VOX RADIO TALKIE NOW
Availahle only from: WESTERN RADIO. Dept. REL-9, Kearney, Nebr,
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Color TV Today
(Continued from page 46)

a color set has more tubes than a compa-
rable black-and-white set, it's common
sense to expect more breakdowns from a
color set. For some reason, though, the
incidence of color set repair has not been
nearly as high as some people expected.

Anyway, let's assume you'll have just a
little more trouble with a color set than a
black-and-white set. Let's say, for example,
that instead of calling a service man three
times every two years, you call him twice
a year. If the average cost of a color set
repair were $30.00. you would pay only
$60.00 a year as opposed to either $119.50
or $85.45 ($79.50 plus one free call and one
$5.95 call) in service contracts.

If a color sct didn't have a hidden “joker,”
it would seem to be a pretty safe risk to go
without a service contract. But there’s one
little item in a color set that isn’t found
in a black-and-white set—the color picture
tube. If your color picture tube burns out,
you will suffer the ultimate disaster. You
can figure on paying about $150.00 for color
picture tube replacement plus service.

So, when you buy a service contract, to
a great extent you are paying insurance
on the picturc tube. While there has been
no unusual amount of difficulty with color
picture tubes (replacements arc currently
running in about the same ratio as black-
and-white picture tubes), you can see why
it takes quite a gambler to operate a color
sct without a service contract.

Future of Color TV. There are several
indications that color TV may really get
going either this year or next year. First
of all, NBC has announced a very aitractive
schedule for the fall which outlines 250
hours of color programing, 30% more than
was presented during the same period last
year. The NBC line-up will include all the
NBC color regulars such as Dinah Shore,
Perry Como, Steve Allen, etc., and will fea-
ture numecrous color “specials”’—musicals,
plays, educational programs, comedy and
sports. Included in the sports coverage will
he the World Series and 11 major football
games. Accempanying this -truly excellent
color schedule will quite likely be a full-
scale advertising campaign for color TV.

Also, news that the Admiral Corporation
is plunging into the production of a com-
plete line of color sets points to a new con-
fidence in the [uture of color TV. Admiral

Always say you saw it in—POPULAR ELECTRONICS




envisages a mass market opening up in
1961.

As mentioned earlier, the two things

holding up color TV are price and program-

ing. With NBC's increase of color pro-
graming this fall, at least part of the
problem is being solved. It is doubtful,
however, that any tremendous ~ break-
through will come until the price of the
sets comes down. When color sets are
priced within $100 of comparable black-
and-white models, then color TV will come
into its own. Until that time it seems prob-
able that it will make steady but unspec-
tacular progress.

Color TV and You. Now for the $64
question—or more exactly, the $495 ques-
tion: Should you buy color TV now?

Very frankly, it all depends on how much
money you have. If you can afford a boat,
or an extra car, or an automatic dishwash-
er, then the enjoyment you will get from
a color TV set should be well worth what
you pay for it. And even if you can't really
“afford” a set, it might still be worth $495
to yvou.

One word of warning, though, if you get
a color set, don't tell your friends—unless
you're prepared to spend your evenings
demonstrating it. And don’t forget to order
the beer and pretzels! —301—

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Stereo Tape Preamp
(Continued from page 93)

or treble, you may want to change these
values.

Increasing the size of the capacitor will
reduce the bass, while reducing the size of
the capacitor will have the opposite effect.
If the resistor is made larger, the highs will

. be boosted; decreasing the resistor will cut
the highs. Do not change values more
than 200%, however, because they interact
and will affect the gain.

If the preamp is not grounded properly,
it is possible to get a considerable amount
of hum. In addition to the shielded output
cables, separate ground wires from the tape
deck to the preamp—and then on to the
main amplifier—may be necessary.

You can also use this preamp with mon-
aural tape systems. If you wish to do so,
build only half of the circuit, and double
the size of R9 and R10. The battery volt-
age adjustment procedure remains the

same. 0~
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RADIU k!
OMPUTERS

and other fields of
_\_-EII;EGTRIBAI. ENGINEERING

At MSOE, you can equip
yourself for a career in
many exciting, growing
fields: MISSILES + RADAR
AUTOMATION *+ RESEARCH
DEVELOPMENT + ELECTRICAL
POWER*AVIONICS*ROCKETRY

| ¥
When you graduate from the
L Milwaukee School of Engineer-
ing, you are prepared for a dy-

namic career as an Electrical

Engineer or Engineering Tech-

grian. Under a faculty of
cialists, you gain a sound
; ~“technical education in modern,
5| - completely equipped laborator-
] ies and classrooms. As a result,
MSOE graduates are in great
demand and highly accepted by
industries pationally.
‘At MSOE you will meet men
from all walks of life and all
parts of the country — some
 fresh out of high school or prep
- school, others in their twenties
| — veterans and non-veterans.

v ‘You can start school in any
one of four quarters and begin

specializing immediately. En-
i gineering technicians graduate
in 2 years with an Associate in
Applied Science degree. For a
Bachelor of Science degree in
Engineering, you attend 4 years.
A 3-month preparatory course
also is available.

If you're interested in any
phase of electroniecs, radio or
television, e sure to look into
the programs of study offered

by the Milwaukee School of En-
m | gineering. Just mail the coupon.

! FREE CAREER BOOKLETI

i .

| Poopare ;..mu- |
camsen |

MILWAUKEE SCHOOL
OF ENGINEERING

Dept. PE-959 1025 N. Milwaukee St., Milwavkee, Wis,

Please send FREE Career Booklet. I'm interested in

O Electronies [0 Radio [J Television [ Computers

[ Electrical Power O Industrial Electronics

3 Mechanical Engineering [] Electrical Engineering
(PLEASE PRINT)

Name Age.
Address... ...
City .. Zone State

OI'm ehglble for veterans education beneﬁls
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coming soon...
The Big, Exciting RIGO

HIGH FIDELITY MUSIC SHOWS

¥featuring hundreds of exhibifs. %%
and displays of the very latest
in hi-fi and stereo equipment!

€ MILWAUKEE—Sept. 11, 12, 13. Pfister Hotel
& ROCHESTER, N. Y.—Sept. 25, 26,27

Sheraton Hotel
BUFFALO—Oct. 30, 31, Nov. 1. Stiler Hotel
€ SEATTLE—Nov. 6, 7, 8. New Washington Hotel

$ PORTLAND, ORE.—Now. 13, 14, 15
New Heathman Hotet

49 PHILADELPHIA—Nov. 20, 21, 22
Benjamin Franklin Hotel

All shows open to the public Fri., Sat., Sun., 1 to 10 P.M.

Admission 75c, children free.

RIGO Enterprises, Inc.
500 N. Dearborn St. « Chicago 10, lll.
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Inside the Hi-Fi Tuner
(Continued from page 86)

4000 cps and some of the wide-band cir-
cuits go up to 10,000 cps.

Tuners with broad i.f. bandwidths usual-
ly have a 10-kc. or *'whistle” filter to atten-
uate the 10-kc. beat note between carriers
of adjacent channel stations.

In FM tuners the tendency is also toward
wide bandwidths. Whereas 150-kc. band-
widths used to be the rule, at present
bandwidths of 200 kc. are not uncommon.

FM. Limiters. One of the great virtues
of FM is its ability to minimize static. This
is possible since noise amplitude-modulates
the radio signal. In AM, the audio is also
amplitude-modulated, so we cannot remove
the noise without damaging the audio. But
in FM the audio signal is frequency-mod-
ulated, and it is possible to remove the am-

EASY TO ASSEMBLE! DO IT YOURSELF!

LA - - .[]_ -

¥

Sensational new INERTIAL balance fealure, attains
perfection from new stereo records never before
equoled]

Exclusive (Pot. Applied for) AUTO-SET™ precision
trocking angle adjustment — essential for stereo! | 'y
Unique single hole mounting for use with all turn-
tobles. low pivot friction, aosy to assemble —
no special tools required. Four leads with solder-
less connectors and scraw ferminal board reduce
bum ond improve stereo channel separation
Postpaid: Send check or money order (No C.0.D.'S
please) to:

REPAIR MOST EVERYTHING MADE OF METAL
llome Appliances. Auto parts. Farm-garden cqui-

ment, toys. Make and repawr

playground  equipment, lawn

chuira, tables, ornumentnl iron
work gates. wugous. etc. er, B8

heat, bend, nnd straighten, with

terrific heat from arc  torc)

it ami vull !
N 1L

ventors, factories,
\\ an. lrnm any home
10 volt  plug in. Complete
with dark welder's musk, arc wreh eupulv of curbon welding and brazing rode
Inuru ction Hook. Attructive—portabie—

edicient—durablo—1 yenr umrnan Wt onby 4 1bs
SEND ONLY sa uu \call ch. mo.) and pay [mnlmlll 045 phan COD
x on nrrl\ ul ot send !I 05 and we will mnd
postpaid. 1deal gift for meel ..n ally wdidd howe owprrs, reltives, frcads

Order now lor ulrl) dehvcry Avnllnhll onlv from

MIDWAY WELD! . DPL-9 Kearney, Nebraska
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& THIRD ANNUAL DETROIT w
HIGH FIDELITY SHOW E
Oct. 16, 17, 18. Statler Hotel So N
::‘E \"0‘&!
3
- N 0.7MC.
® 10. .
NEW! Stereo Tone Arm Kit —— FREQUENCY —

Fig. 6. Characteristic output curve
of an FM detector. The linear, or
straight, portion of the curve should
have a bandwidth of at least 150 ke. to
avoid distortion. Some detector cir-
cuits have bandwidths as wide as 2 mec.

plitude-modulated noise without affecting
the audio information.

In the FM tuner, most noise reduction
takes place in the limiters, which follow.
the i.f. amplifiers and are a special type of
amplifier themselves. They amplify a weak
signal, but after the signal reaches a cer-
tain level, they saturate and in effect chop
off the rest of the signal. See Fig. 4. The
noise superimpesed on the FM signal is re-
moved while the “intelligence” carried by
the signal—the frequency variations—is not
affected by the limiting process.

Detectors. The most popular FM de-
tector circuits employed today are the dis-
criminator, shown in Fig. 5 (A), and the
ratio detector, shown in Fig. 5 (B). Though
each of these circuits has its advantages,
both are capable of good results. They both
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operate more or less as specialized forms of
slope detectors, and their output curve is,
or should be, a straight line inclined as in
Fig. 6. The FM carrier frequency should
lie at the center of the straight portion of
the curve; one set of sidebands will then
produce negative voltages, the other side
positive voltages.

The straight portion of the curve must
cover at least 150 ke. to handle the com-
bined deviation of both sides of the trans-
mitted signal. However, if the straight por-
tion is only 150-ke. long, the tuner must be
precisely tuned to avoid distortion on
either of the two sidebands. Thus, the de-
tector bandwidth is usually designed to be
considerably greater than 150 kilocycles.
In fact, some of today’s best FM tuners
have detector bandwidths up to 2 mega-
cycles. Wide-band detectors minimize dis-
tortion and make tuning less critical.

Squelch Circuits. As tuners are made
more sensitive for fringe-area reception,
they become noisier between stations.
There is a trend to include a squelch or
muting circuit in very sensitive tuners.
This circuit functions like an electronic
switch which mutes or squelches the audio

portion of the tuner when no station signal
above a certain threshold is present;, but
opens it when a station is tuned in.

As we have already seen, at the detector
output we have not only the audio com-
ponent but a d.c. component. At one point
of the output network this d.c. component
will be greatest when a signal is tuned in,
and lowest when there is no signal. If this
voltage is used to bias a tube which is con-
nected into the circuit of the audio ampli-
fier, this “squelch” tube will be biased to-
cutoff when a station is tuned in and it will
not cut off the audio tube, When the tuner
is tuned off a station, the bias on the
squelch tube changes and it then cuts off
the audio tube.

Tuners today—especially the FM por-
tions—are far superior to those of the past.
One or two have sensitivities below 1 micro-
volt. With a good antenna, high-fidelity FM
reception is possible over ranges previously
considered impossible—up te 200 miles, and
even more, where the receiving and trans-
mitting antenna heights are favorable.

Next month we will take a look at the
design considerations necessary for the pro-
duction of a high-fidelity loudspeaker. —{3(

Get This Valuable Book

FREE

Yes, you get our big Diagrams book, FREE !
It’s like a road-map that shows you the way
to easier Radio-TV repair. Needed hy every
serviceman. Complete 11x22” Schematic Dia-
grams on many Radio and TV sets help cut
servicing time. Includes simple instructions on how to
use diagrams and picture patterns. This book is yours
FREE for asking to see Coyne’s great new 7-book set,
‘‘Applied Practical Radio-Television!""

AT LAST! MONEY-MAKING “KNOW-HOW' ON
TRANSISTORS, COLOR TV AND SERVICING

Coyne’s great 7-volume set gives you all the answers

t icing problems—quickly! For basic “"know-how " 1

l"’llsle';":ll:y lnnundevslmd you'll find everything you FREE L]

want in Volumes 1 to 5 on over 5000 practical fac!s $ YEARS
and data. Every step from fundamentals to installing. OF VALUABLE
servicing and trouble-shooting all types of radio and SUPPLEMENTS

TV sets. So up-to-date it includes the latest on COLOR
TV and UNHF. All this plus Volume
TRANSISTOR CIRCUITS—the most com-
plete book ever published on the applications of
transistors in electronics. New! Set has color-
ful design, washable covers.

EXTRA) 868 Page TV Encyclopedia tncluded!

Foi speedy, on-the-job use, you also get Volume 6—
tamous Coyne CYCLOPEDIA. Answers problems on

With your set you

also get Coyne's
annual Supplement
Service FREE for 5
Keeps your

& & q K set up-to-date
servicing, alignment, installation, eic., in easy ABC everything that wili
ordei. Use this 7-volume TV-RADIO be in radio,

LIBRARY FREE for 7 days; get the | television, electron

Serviclng Book FREEI ics and eiectricity.

Educational Book Publishing Division

cUYNE ELECTRICAL SCHOOL

1501 W. Congress Phwy.. Depl. m Chicago 7, 111,
September, 1959

Just For Examining COYNE’S New Set

on 7 DAY FREE TRIAL!

SEND NO MONEY!

Just mail coupon for 7-volume set on 7 days free trial. We'll include book of 150 TV.

Radio Patterns & Diagrams. If you keep the set, pay $3 in 7 days and $3 per month until
$27.25 plus postage 1s paid. (Cash price, only $24.95.) Dr you can return the library at our
expense in 7 days and owe nothing. YOU BE THE JUDGE. Either way, the book of
TV-Radio Patterns is yours FREE to keep! Offer is fimited. Act NOW!

FREE BOOK —FREE TRIAL COUPON!

i Educ

ational Bogak Publishing
COYNE ELECTRICAL SCHOOL. Dept. 99.PE

I 1501 W. Congrass Pkwy., Chicago 7, IIl. I
YES! 2end 7-Velume “*Applied Practical Radio-Television’ for 7 days

ERR}!CF'IF‘K}LII._AI. Por sour offer. Inrelude TV Radio Patterns & l)llkraml
{11¢]' N

vision I

Where Employed. . ...........

O Check here if you want library sent C.0.D. You pay postman 324.0.5'
| plus  C.0.D. postaxe on defivery. mone_y_-ba_ck__zu_lr:_nle&
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POPULAR ..

ELECTRONICS

Send
POPULAR

ELECTRONICS
Every
. Month

name

‘address

city zone state

;‘ O 3 years for $10

¢ Check one: [J 2 years for $7
O 1 year for $4

In the U. S., its possessions and Canada. Foreign
rates: Pan American Union countries, add .50 per
year; all other foreign countries, add $1 per year.

Mail to: POPULAR ELECTRONICS

Dept. PE-99, 434 South Wabash Ave., Chicago 5, 1l

CITIZENS LOW COST 2 WAY RADIO!

No license or permit needod on new Low Power 100Mw 27mc. Citizens

1 NOW! TWO WAY RADIO FOR EVERYONE

Band. No nge linit—no re -v,ncnnu- nl "

n
‘/—*—_—'\ knrd\l é-lk -n:l listen dw ANY! Yv
- . - T Complete ready to omr-\n—wel(h-
=l . oniy 41bs. Sixe: 1y W. x 4% H.2815* deep.

‘8 Tnludes lmcrnphom und speakerfone, Talke
listen awitels, enbinet antenna,
catrying I\nndlr all‘e c-hmm Runge des

pends on location but can be from L; to 5
miles, ()pcrn'.lon everywhere on 110 voit plug-in.
Absolutely notiing rlee to buy—Just touch switeh
'\ to tulk or histen—meeta all Gov't FCC requirementa
‘I wo ot more unite can be nacd together, ne desired.

{bill, ch.. mn) deposit
SEND ONLY $5.00 (3™ .5 Radio
desired and we will scnd COD for bulance of $24.95 plus postaxe nnd « OB charges
or eend $29.05 plus $2.00 (postage und nsurunce) for ench radio wanted, Guarun-
work or money back. Order now for enrly delivery before price goes iip
Available only from
WESTERN RADIO

Dept, HPL-9 KEARNEY, NEBR.

GET
INTO

T.I. training leads to success as techniclans, field engineers,
syechllns in communications, mulded missiles. computers, radar,
automation. asic & advnnced courses In theory & lahoratory.
Assoc. degree in 20 m B. S. obtainable. ECPD accredited, G.I.
approved. Grldua(en \nnh major companies. Start sep\, Fel»
Dorms, campus.: S. graduates or eauivalent. Catalo:

VALPARAISO TECHNICAL INSTITUTE

Dept. PE VALPARAISO,

ELECTRONICS

INDIANA

.VOLT OHM-MA-METER USERS

GIVE US HALF-AN-HOUR OF YOUR TIME AND WE'LL GIVE
OU UP TO 18 MORE RANGES ON YOUR PRESENT VOM
Even the beginner can follow our illustrated easy step-by-step
instruction. mechanical wor the meter case. no new
holes to drill or new terminals to install. When you are done,
your meter will look like before. Its ranges will be the same.
PLUS 18 MORE RANGES YOU CAN USE. SEND TODAY, your
name and address, with this ad, AND ONLY $1 for the instruction
on SIMPSON 260 VOM. Resuits guaranteed. Inquire about jn-
structions for other VOM'’s FREE ref. bulletin included with

ingtructions, "*ALL ABOUT VOM s’’ (while supply lasts).
P.O, Box 127-P Astoria L.1. 2, N. Y.

NEW WORLD LABORATORIES
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By TOM KNEITEL, 2AZ305

ACH WEEK sees more and more sta-

tions on 11 meters, the Class D Citizens

Band; and each week we secm to hear of
a new and novel use for Citizens Radio.

Among the clever tasks that CB has been
asked to take on is one put to it by a smart
service-station operator in the West, whose
station is located along a desolate stretch
of highway. There are signs along the road
for 15 miles in each direction which read:
“Neced help? For prompt road service call
Harrington’s Service Station via Citizens
Radio on channel 1 or 4" (the popular chan-
nels in the area).

This station uses an International Crystal
2-channel rig. So that both receiving chan-
nels can be monitored simultaneously, a
Kuhn Electronics 315A converter is used
in conjunction with another receiver, Aside
from just selling gas, Harrington's sclls
crystals for, you guessed it, channels 1
and 4.

This is a perfect example of what the
FCC intended CB to be used for. As a mat-
ter of fact, it has been reported that recent-
ly issued CB licenses are coming through
with a little note attached stating that CB
was not intended to be a replacement for
ham radio, and that “CQ'ing” is frowned
upon. However, the FCC Rules (Paragraph ’
19.61a) state that a CB station is author-”
ized to work other stations in the same
service. Do you follow the FCC Rules as
they are written in Part 19, or do you take
their subtle hint pinned on your license?
We don’t know.

Speaking of the FCC, waiting for your
license to come through can be a pretty
long and drawn-out business. The latest
word is that you shouldn’t hold your breath
for the time you are going to have to wait
over the FCC's announced 60-day period
(Paragraph 19.13c of the Rules). Just be
patient, and don’t think you've been forgot-
ten. They have been swamped with appli-
cations for CB licenses and their staff is

Always say you saw it in—POPULAR ELECTRONICS



working on the applications as last as pos-
sible.

By the way, when you get your license,
you will receive a set of call letters. Don't
forget to announce them at the beginning
and end of each contact, and at least once
every ten minutes during a long-winded
session.

Signals are improving on 11 meters,
and even some of the formerly weak sta-
tions seem to have picked up. This is a re-
sult of better antennas.

Many stations started out using horizon-
tal antennas, and most have now been
changed to the more effective vertical
types. Also, a number of high-gain ground
plane antennas have started popping up on
the band. There are a few really ‘‘socko"”
stations using something called a ‘‘Dual
Ground Plane” antenna, which makes men
out of boys.

One manufacturer has been using his
noggin and has come up with a little gizmo
that plugs into the crystal socket of a fixed
channel receiver and makes it tunable;
it'll be on the market soon for about $20.
Also planned are a low-cost phone patch
and an automatic signaling device that en-
ables you to signal one specific CB station
in your area to let the operator know you
want to talk.

Station activities in the New York area
are still on the upswing, with Al, 2W1369,
giving Fred, 2W1352, a run for his money
with his new antenna. Even so, during a
recent band opening, 2W1352 was called by
an 1l-meter ham in The Union of South
Africa who heard Fred and couldn’t resist
giving him a shout. Fred is still wiping
the tears from his eyes about not being
allowed to reply because of regulations.

Channel 11 is pretty busy these days, be-
ing inhabited by scores of mobile units
using Gonset rigs. It appears that Gonset
transceivers are furnished with the channel
11 crystal. Gonset has a popular set, and
no wonder, as it is well made and attractive
in appearance. .

The Heathkit CB sets have been given
some nice references by the boys now using
them. We hear that they are easy on the
nerves when you are putting them together.

Please keep us posted regarding your 11-
meter activities, and we’d like to rcceive
any suggestions you may have for pepping
up CB equipment and signals. Anybody
know of unusual applications for CB which
are now in use? —{o-
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Complete Traming

FOR BETTER RADIO-TV SERVICE JOBS
A -

for the complete \
2-.volume y i 1AL i:‘

ONTHS TO PAY-
- )

Let these two greal Ghirardi training books teach you to
handte atl types of AM, FM and TV service jobs by approved
professional ethods—and watch your effictency and earnings
soarl

Each book is a complete service training guide, Each con-
tains complete data on modern methods and equipment—NOT
a ve-hash of old, out-of-date materisl. Each is co-authored
by A. A, Ghirardi whose famous RADIO PHYSICS COURSE and
MODERN RADIO SERVICING were, for 20 years, 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 1300 pages and over 800 clear illustrations show
step-by-step bow to handle every phuse of troubleshooting and
servicing.

1—Radio and Television Receiver

TROUBLESHOOTING AND REPAIR

A complete guide to profital.dle professional methods. For the
beginner, it is a comprehensive fraining course. For the experienced
serviceman, it 18 a quick way 0 ‘‘brush up'’ on specific jobs, to
develop improved techniques or to find fast answers io puzzling
service problems. Includes Invaluable '‘step-by-step'’ service charts,
820 pagues, 417 illus., price $7.50 separately. .

2—Radio and Television Receiver

CIRCUITRY AND OPERATION

This G6tl-payge volume is the adeal guhite for servicemen who reals
ize it pays to know what really makes modern radio-TV recelvers
tick' amd why.  Gives a complete understanding of basic circuits
Aand clrcuit variations; how to recognize them at a glance: how to
eliminate guesawork and useless testing in servicing them, 417 Hlus,
Price separately $6.75.

Special low price . .. you save $1.25

If Lroken into lesson form and sent tw you as a ‘‘course,’ you'd
regard these two greal hooks as a bargain at $50 or more!

Under this new offer, vou save 81,23 on the price of the two
hooks—and have the privilege of paying in easy iInstallments whiie
you use them! No lessons to wait for. You jearn fast—and right!

=== STUDY 10 DAYS FREE!= = = ~

Dept. PE-99, RINEHART & CO., Inc.
232 Madisen Ave., New York 16, N. Y,

Send bocks below for 10-cay FREF EXAMINATION. In 10
days 1 will either remit price indizated (plus postage) or
reiurn hooks postpaid and owe you nothing.

O Radio & TV Receiver TROUBLESHGOTING & REPAIR (Price
$7.50 scparately)

O Radio & TV CIRCUITRY & OPERATION (Price 26.75)

Check here for MONEY-SAVING COMBINATION OFFER

; .+« Save $1.25. Scad both of ahove big bLooks at
5 al price of only $13.00 for the two. (Regular price
$14.25 . . . you save $1.25.) Payable at rate of $4 plus
pustage after 10 days If vou decide to keep books and $3 a
month fur 3 months until tive total of $13.00 has been paid.

City, Zone, State. . ... ... e e

OQutside U.5.A.—$8.00 for TROUBLESHOOTING & REPAIR;
§7.25 for CIRCUITRY & OPERATION: $14.00 for both. Cash
only. Lut money refunded if you return Looks in 10 days,
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RADIO PARTS STORES
& HI-FI SALONS!

Someone “borrowing” your
personal copy of
POPULAR ELECTRONICS
each month? You ought

to be taking advantage of
POPULAR ELECTRONICS’
convenient re-sale plan.

Sell copies in your store
perform a good service
for your customers . .
with no risk involved.
For Details, write:
Direct Sales Department,
Popular Electronics,

One Park Avenue,

New York 16, New York.

NO TUBES—TRANSISTORS—
BATTERIES OR “‘PLUG-INS'* NEEDED
. Smaller than a pack of cigarettes. 1960
model never runs down or burns out.
Guaranteed 1o receive local radio stations
most anytime, anywhere—without EXTRA
" ANTENNA WIRES. Easy thumb station
luner — Perma wave dclector. rome,
black plastic case. BUILT IN SPEAK.
ERPHONE, — NO SEPARATE DANGLING
i EARPHONE. American made and service
L sguaranteed for 10 years. B
SEND ONLY sz 00 (cash. ch, mo) and pay
Lz B P postman _$4.09 COD on
arrival or send $6.99 for postpaid delivery. Sent complete—
Ready to listen with 10 year guarantee. No exiras to buy.
Free 1000 mile antenna enclosed if you order at once.
MIDWAY COMPANY Dept. TPL-9 KEARNEY, NEBR.

ENEENEENNNEEENNERNNENENENNEREE
. . ..

MOBILE-FIXED CONVERTER
POLICE o FIRE o CITIZENS' BAND

#3154 is a practical converter for emergency use,
Lasily installed. “Tuning range approximately 12
MC in the 26-50 MC band —15 M(' in the 152-162
MC band, Designed for mobile or home use,

3 3.95

Avallable crystal controlled up to 54 M,
$18.95
Also available crystal coutrolled up to 165 MC.
$22.50

OiiDER TODAY or WRITE for LITERATURE

KUHN ELECTRONICS
20 GLENWOOD CINCINNATI 17, OHIO

CITIZEN BAND reanscerves

FULLY WIRED AND TESTED—IN,HANDSOME METAL CABINET
Powerful 5-watt transmitter and extremely sensitive
receiver have range of several thousand miles under
“skip" conditiors. Self contained 110 V, power supply
with transformer. Complete with crystal, tubes and
microphone. FCC Form 505 included.

Just plug In and go on the alr!

Only $54.95 prepaid. Send Check or Money Order to

CITIZEN ELECTRONICS, P. 0. Box 443, Laurelton, N. ).
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Answers to Electronic Sticklers
on page 60

1. The voltage across points X is 100 volts,
neglecting the small forward voltage drop
across diode CR1. Both diodes are biased
for forward conduction, but when CR! con-
ducts, CR2 is biased for reverse conduction
and effectively becomes an open circuit.

2. If our ham friend had recalled his trans-
former theory, he would have used the fol-
lowing formula:

)2

|

and figured out that he'd end up with an
output impedance of 600 ohms instead of the
¥ 300 ohms he wanted.

Zin Primary turns

Zout Secondary turns

i 3. The black box contains a set of contacts
which are continually opening and closing at-
100 cycles per second. When the contacts
are open, there is a voltage across them
which can be measured by the voltmeter, but
no current flows. When the contacts are
closed, the voltage drop across the contacts
is zero and a current flows through the am-
meter. The ammeter and voltmeter needles
cannot follow the contact switching rate, so
they indicate an average reading. The watt-
meter indicates zero because the current and
voltage required to cause a reading do not
occur at the same time! The current is limited
by the internal resistance of the power supply.

4. The box contained a one-to-one ratio trans-
former. Because the YTVM has a very high
input impedance, the voltage drop across the
relatively low resistance windings is practi-

JE

cally zero. The box acts as a transformer with
power applied to terminals 1-3 or 2-4, and as
coils in series with power applied to terminals
1-2 or 3-4.

If you know of a tricky Electronic Stickler,
send it in with the solution to the editors of
POPULAR ELECTRONICS. If it is accepted,
we will send you a $5 check. Write each
Stickler you would like to submit on the back
of a postcard. Submit as many postcards as
you like but, please, just one Stickler per post-
card. Send to: POPULAR ELECTRONICS
STICKLERS, One Park Ave., New York 186,
N. Y. Sorry, but we will not be able to retur
unused Sticklers.

Always say you saw it in—POPULAR ELECTRONICS



How to Choose a Recording Tape
(Continued from puge 75)

a new problem—"“print-through,” the {rans-
fer of a signal {rom one laycr of tape to an-
other when the tape is stored for long
periods of time. Only the backing of the
tape prevents the magnetic field on one lay-
er from magnetizing the next layer.

Special types of ‘‘low-print”’ tape have
been developed to reduce print-through. By
using a modified form of oxide dispersion,
the print-through is cut by about 8 db,
enough to make it a minor problem. Of
course, print-through can also be minimized
by keeping the recording volume low. If
you want to keep recorded tape for an ex-
tremely long period of time, however, the
extra 15¢ you pay for low-print tape will
be money well-invested.

Another tape headache is oxide rub-off.
This is especially bothersome in computer
applications where every “bit"” of informa-
tion is vital. Recently “sandwich” tape has
been developed to reduce this problem. This
tape’s oxide coating is protected by a 50
micro-inch plastic layer which prevents the
oxide from contacting any part of the re-
cording system, thereby eliminating wear
on the oxide itself.

Practically all magnetic tapes, however,
feature some type of built-in “anti-wear”
system. Silicon lubricants are frequently
used to fill in the spaces between the oxide
particles and the resin. This reduces wear
on the tape heads, eliminates squeal, and
increases tape life by allowing the tape to
glide smoothly past the heads without caus-
ing distortion., Similar to lifetime anti-
friction bearings, the lubricant lasts the
life of the tape.

So-called ‘“‘high-output’’ tapes provide ex-
tra output for increasing the dynamic range
in sensitive recording applications. Such
tapes achieve signal-to-noise ratios from 6
to 12 db greater than conventional tapes
and prevent ‘“overloading’” in passages
where the dynamic range varies widely. Be-
cause of its greater potency, high-output
tape has made possible narrower magnetic
tracks without sacrificing output level.

Pick a Tape—Any Tape. If you are
just starting to use magnetic tape, you are
probably somewhat puzzled by the profu-
sion of tape types from which to choose.
To make things simpler, here are some tips.

If your recording needs are about nor-
mal, start off by using 1%-mil acetate

September, 1959

Learn at Home

in your spare time

to Fix Electric
Applmnce_s

Better Pd;—Moré Oi)po”rﬁ'lmtie

Get into a fleld where thete iz important work and epportunity for
the trained man. Milliins of electrie appliances are solid every year.
Every wired home now has as average of 8. Many of them need
serviee and repair.  Owners Jay well to have them flxed quickly,
property.  This is your opportanity for a better job, yomr own part
time or full time business.  NRI can give you the training you
need, at home, in your spare time.

Spare Time Earnings Start Soon

Seon after starting you witl be able to earn extra cash flxing
toasters. elee fans, vacuum cleaners, ete., for neighbors aml
friemls. Keep yonr job while learning and carniug. Put spare time
to work for yoi. Work in your hasement. garage, spare room. You'll
be amazed how easily, quickiy you, tuo, can start carning many
extra dollars  NRI shows you how. Exen before you finish training
your spate tine eanings mar pay for the course and equipment.

NRI Sends Tester to Learn and Earn

‘s autematic appliances.
mal type. multi-use

You need proper equipinent to seiviee tods
With this course you get parts to huild prof
Appliance Toste You fean tv use gt gurss work out of
servicing.  Mail conpen for EREE bovk and Sample Lesson.  See
Dow vasy it is to leun. Fisd out abont NiI—au school that tor
more  tian 40 vears  las een
training marr, through home stady,
for sneeess. good pay Juhs. Our
reputation, record, experience yick
up this course. Address National
Radio Institute, Dept. D40,
Washington 16, D. C

FREE Lesson and éc;ok
Mail this NOW!
| NATIONAL RADIO INSTITUTE

Dept. D419, Washington 16, D. l
| Send me Lesson and Book Frec Mo Salesman will call, |
|

| INEY 11 Encoconoaos00aoe s600anna0aaean 0a 000000000 Ameoooio.. |
|| A hecoansenascan sasameacnosancsacasassoasaoamaeancaoas |
l (G c0cc0ascanaseac0os sosaacas Zone ...... State--..-.o.a... |
LL_ACCREDITED MEMBER NATIONAL KOME STUDY COUNCIL_|
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WANTED!

Equipmen t, components or pm'l,s.'
The 235000 purchasers of POPULAR ELEC-
TRONICS are always in the market for good used
equipment or components. So, if you have some-
thing to sell, let PE readers know about it in our
classified columns.

It costs very little: just 50¢ per word including
name and address. Minimum message: 10 words.
For further information write:

Martin Lincoln

POPULAR ELECTRONICS

One Park \\cnuv Ncw \ml\ 16, New York

PRO
A C, Y inforinution giv-
on anick ensy Lo got heen.x

I SEND ONLY 53 00 b |II rk mlg))pa;dl v
9 5 K L

m ABLE RADIO SE

SENDS RECEIVES UP TO 10 MILES AS SHOWN

B.S. degree (27 mo.): Aern.. Chem,,
Civil, Elec.. Mech. & Flectronics.

tape—it's youil most economical choice. If
you are in a’ hot or humid climate, you
might consider the advantages offered by
Mylar. Assuming that you do most of your
recording at 732 ips, if you want to extend
the playing time of the tape from 30 min-
utes in each direction to 45 minutes, try 1-
mil Mylar. If you desire super-long-playing
tape, %-mil Mylar is your best choice, but
only if your tape recorder handles tape
very gently (dan’t forget the stretch prob-
lem).

The special tapes such as low-print, high-
output, tensilized, etc., are worth their pre-
mium prices only if you really need them.
Low-print tape, of course, is preferred when
you want to record something that is irre-
placeable—such as a baby's first words.
High-output tape is recommended when the
material to be recorded has an extremely
wide dynamic range.

To decide which tape you should buy,
first figure out your own special require-
ments. Then buy the least expensive tape
that will satisfy these needs. It's as simple

as that! B0
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
Two-Way Power Trumpet
(Continued from page 80)

panel of the aluminum box with the shaft
of the volume control protruding through
the back.

When you wire the ‘listen” amplifier,

B.E. (36 mo.): Aervi.. Chem,, Civil.
Elee.. Mech.. Metallurvicn)l. B.S.
(36 mo.): Math.. Chem., Physics,

save the transistors for last since they are
easily damaged by heat. Be careful to hold

Keeping pace with progress

FEATURES: Full 28 watt Stereo
or Mojaural. 14 watts each chan-
nel responge 20-20,000 CPS,
PPush-pull EL. 84 output.

KIT FORM............ $59.95
WIRED .............. $84.95

Send ]or Frl‘c Catalog. Send your component list for lnmut quote.

CUTICK ELECTRONICS 17: Wastington st

EASY TO LEARN CODE

Learn to increase speed with an Instructograph
—the Radin.Telegraph Cade Teachcr that Takes
the place of an operator-instructor and enables
anyone o master code withaut further assist-
ance, Available tapes from heginners alphahet §

niea. mesuges on all suhjeets.  Speed

5 (o 40 Alwavs realy —no QRM.
Thnu«ands ha\e ncuuired the code'' wilh the
Instructogrraph Svstem. Write today for conven-
icut rental 'or purchase plans.
<~INSTRUCTOGRAPH COMPANY
4713 SHERIDAN ROAD, CHICAGO 40. ILLINOIS
357 West M, ter Ave., Les A les 3, Calitornia

128 7

Preparatory courses llomnn(l l’m
DEGREE IN uraduates,  Camnus. 20 Ul . . .
dorms. gvim. Low rate Earn "31’-2"' each transistor lead with long-nose pliers
27 MONTHS ”’"5'5 3% washthaion eiva. while it is being soldered, and for a mo-
Fort Wayne 2, Ind

ment afterward. until the lead has cooled.

Final assembly of the box is done
after the “talk’” and “listen” amplifiers and
batteries are wired and assembled on their
respective paneis. Leave one side of the
box off while attaching trumpet, handset,
and amplifier leads to the terminal tie strip
just above the batteries.

The batteries can be secured in place
with cardboard if desired since they last for
an unbelievably long time. When neces-
sary, they may be quickly and easily re-
placed by removing a side or bottom panel.

Aside from the very practical advantages
of a two-way power trumpet, it has side
benefits which may he amusing or confus-
ing. Many people in the crowd you're ad-
dressing simply never realize that you can
listen in on their private comments. 30—

Always say you-saw it in—POPULAR ELECTRONICS



Short-Wave Monitor Registration

The PoruLarR ELECTRONICS short-wave fraternity is growing by leaps and bounds each
month. Tom Kneitel, WPE2AB, Director of Monitor Station Registration, has been
swamped with registration forms. but his loving XYL pitched in and now the cer-
tificates are really moving. To get yours, just fill out the form below and mail to:
Monitor Registration, PoruLar ELECTRONICS, One Park Ave., New York 16, N. Y.
Please include ten cents to heip cover cost of mailing and processing the certificate.

(Please Print)

Name
Address City State
Make Model
Recelver [ -« i i it ittt ittt aeae o O 000000000008 O0GCDO0OO0O000000O0O0D
Make Model
Princlpal SW Number of QSL
Bands Monitored Cards Received

Signature Date

’niroduCing ihe Ultra-New Globe Chief Delu,,e

The Last Word in Styling & o”'ahg,,.m

“ , Radio —
Clobe — The First Word in Amatest [~

SELF-CONTAINED 90W TRANSMITTER, BANDSWITCHING 10-80 METERS

The Globe tChief Deluse truly lises up to its
name!  Gracefully  styled  with  the new  “low
Jook ' eabinet  of  pleasing  proportions and a
toxtefully  designed  puned, its smart,  modern
appuarance is second to wone. Improved civeuitry
and new components pruvide outstanding per-
formance for the advanced amateur or the novice,
Appaarance and performance add up to value that
cannot be matched anywhere, Improvements in-
clude a new 1300 mmfd loading  capacitor for
continuvus variable loading on ail bands wnd for
improved TVID and harmenic suppression, select-
able keying (grid-block or cathode) ; all Globe
Acees~ovies such as & VIFO, screen or plate
modulator may be pluggad in without modifica-
trons; internal control tor antenna relay: all
switching functions perfoimed by rotary switches
— no un~ightly  or hard-to-use  slide  switches,
Standard  coavial  antenm DOittings, This  adds
up to unsurpassed quael and value, Kit con-
tiin~ pre-punchad  chassi-, all parts and  tubes,
and complete manunl for eany assembly. Com-

MODERN NEW
“LOW LOOK"

75 watt meter indication for Novice use.
Provision for antenna changeover relay.

Modified grid-block keying for maximum safety pact: 15 x61, 111,70 Shipping weight: 31 lbs.
{cathode keying with VFO),

e ying 3 R . . T ™~
Provision for Plate or Screen modulator input by simple plug-in. 71

~
Ne modification necessary to add Globe VIO or Modulators, / 247 /mm¥
Built-in power supply. High quality choke input filter circuit. — R
All cabinet edges rolled - no sharp edges.
Compact construction lends itself to vacation or Field Day use.

l L]
E )
Navel l-color diagrams simplify kit constructeon. 'gleer”zcs

:] 3817 w BROADWAY

AVAILABLE FROM YOUR DISTRIBUTOR OCTOBER 1 COUNCIL BLUFFS, IOWA
September, 1959 129
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only 15¢ for this
authoritative guide

= |

to building an
inexpensive
record
library!

reprinted from
HiFi REVIEW

Now—you can build a record library of hi-fi
classics from the steadily growing catalogue of
$1.98 releases! More than half a dozen big record
companies are re-issuing great performances on
the new $1.98 labels. You can have a guide to the
best of these for 15¢—by ordering this reprint of
a recent article in HiFi REVIEW. Complete with
catalogue number, artist, orchestra and conductor
information—it's a fabulous guide to building up
a high fidelity library of basic classics!

In addition, HiFi REVIEW’s Music Editor, David
Hall, gives you the background of the $1.98 mar-
ket . . . evaluates the discs being offered at this
price . . . pinpoints the future of high-quality,
low-price records.

If you've been thinking of starting a record col-
lection or adding to the one you have—this re-
print is your best guide! Order your copy today
—simply mail 15¢ in coin or stamps with the
coupon below. But the supply is limited, so order
now!

| HiFi REVIEW

| Box 1778R
Church Street Station
| New York 8, N. Y.
|
| Please rush my copy of the HiFi REVIEW
reprint on building a library of $1.98 records.
| I enclose 15¢ to cover postage and handling.

) Name

|
| Address.

Cross-Country Communications
(Continued from page 53)

guards. It, too, has spare emergency chan-
ncls for use in case of trouble. Storage
batteries and motor-driven generators arec
ready to supply emergency power. An
alarm system spells out any trouble on a
coded diagram at the nearest control office.

Multi-Purpose ‘‘Highway.'” Television
and telephone traffic are carried together
on both radio relay and coaxial cable. The
average TV circuit ties up the equivalent
of 600 telephone circuits. But, unlike tele-
phone, it only goes one way, and thus uses
only half the two-way circuits involved.

Interestingly cnough, the television pic-
ture and the audio portion of the show are
normally carried on separate channels. This
means that technicians in the control cen-
ters must coordinate the two sections of
the program at the end of the line.

Since the audio is carried on lower-priced
lines, network television doesn’t offer too
much for the hi-fi enthusiast. Bell Tele-
phone can supply circuits with a top audio
frequency response of either 5000, 8000, or
15,000 cps. The higher the response, the
higher the price of the service. For this
reason, though some TV circuits are occa-
sionally rigged for the higher frequencies,
the networks generally content themselves
with a 5000-cycle audio cutoff. Regular
telephone frequency response, incidentally,
ranges from about 300 to 3000 cycles.

Ground Work. A lot of planning goes
into the construction of either system. For
radio relay, topographical maps are used to
locate clear paths between sites and to
avoid reflective surfaces, such as flat land
or lakes, that might harm the signal. Port-
able transmitters, receivers, and antennas
are spotted for field tests of prospective
sites. Borings and soil samples tell what
kinds of foundations are in order.

Cables are laid in open country by trac-
tor-drawn plow trains. A 27-ton job, tagged
the “Mickey Mouse,” is the most powertul
type in use. This monster’s hydraulically
controlled plowshare can cut through al-
most any kind of terrain, feeding cable into
the ground and filling in the trench as it
moves ahead.

In cities, on the other hand, or under
highways and railroads, the cable is gen-
erally placed in a conduit or pipe. Some-
times it must be run over bridges. Or, at
river crossings where there are no bridges,

Always say you saw it in—POPULAR ELECTRONICS




the cable may be laid by barges and dredges |
using high-pressure water jets to trench
it in the stream bed.

Aside from consideration of local prob-
lems, the telephone companies think it is |
just plain good sense to use both radio
relay and coaxial cable, instead of putting
all their eggs in one basket, since a dis-
aster that affects one system isn't likely to
harm the other. This way, there is a good
chance that an alternate route will always
be available should something go wrong
with the prime channel.

And if this belt-and-suspenders approach
is important under everyday conditions,
from the viewpoint of national defense it
could be a matter of life and death. —30

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
The 27-mc. Citizens Band
(Continued from page 70)

license to be sent to you by the FCC before
you transmit. If you are building your own
transceiver you must be very careful not
to exceed the FCC's maximum power input
limitation, or the allowable transmitting
crystal tolerance, which is .005% or less.
Citizens frequencies, like all others, are
monitored by the FCC, and if you don't
stick to the rules you'll bite off a big
chunk of trouble with your Uncle Sam.

A copy of Part 19 of the FCC Rules will
give you complete information on Citizens
Band do’s and don’t's, and you are reguired
to have a copy of Part 19 before you apply
for your license. It's available from the
Superintendent of Documents, Government
Printing Office, Washington 25, D. C., for
10 cents in coin. Specify that you want the
edition which became effective on Septem-
ber 11, 1958. (See the article entitled “Tips
for Citizens Band Applicants” in the Au-
gust issue for the complete story.)

You may want to put a transceiver in
your car and one in the house, store, or
office. The rigs are darn handy for use be-
tween buildings on a farm, on hunting or
fishing trips, for just chewing the fat with
your cronies, or 1001 other uses.

Most of the available equipment is
designed to work from 6 or 12 volts d.c., in
addition to 110 volts a.c. In other words,
the Class D Citizens Radio Service covers
a satchel-full of communications needs, and
offers the DX'er some choice morsels. Why
not get on the air yourself in time for the
coming DX season? —0-

UNIVERSITY ANNOUNCES...
the new way to high fidelity
stereophonic sound from ultra-
compact speaker systems

% RRL-8* in a sclting by Smilow-Thiclle

Three new systems of highest quality . .. priced
to fit the tight budget . . . styled to match the
wife's decor. For maximum flexibility and con-
venience, each is fine-furniture finished on
four sides . . . for use as highboy or lowboy
on bookshelf, bench, or built-in, Full details
are in new edition of “Informative guide to
high fidelity sterea and monophonic speaker
systems and components.” Write to Desk A-3,
University Loudspeakers. 1

Inc., White Plains, N. Y. LHW
*RRL, Radiation Resiatance Loading
to give outstanding bass reproduc-
tion from witra-compact cabinets.

Many sizes . .
smooth, accurate holes in metal,
hard rubber, or plastics .
sockets, plugs, controls, meters,
panel lights, etc. Easy to use, simply turn with
a wrench. Write today for free literature.

September, 1959

CUT HOLES
IN 1-1/2 MINUTES

(OR LESS) !

with Greenlee
Chassis Punches

. quickly make

. . for

£

b

GREENLEE TOOL CO.
1783 Columbia Ave_nue, Rockford, lil.

_qnsgtss
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He Did It With Mirrors
(Continued from page 95)

dream wherein tons of green, green money
were being shoveled to me by the buyers
of The Kohler Home Solar Power System
—I awoke to find a wile gone mad with
fear, hysterically mouthing tiny sounds of
terror and clawing at my shoulder.

“What is it?” 1 hollered, leaping to my
feet. “What's WRONG 2”

She jibbered, pointing spiritedly to the
window.

I glanced out to see a cherry-red steel
tower atop which a metal housing glowed
incandescently white! The Solar Power
System was melting itself! Worse, it was

taking a wutility company’s transformer—
also glowing a beautiful, horrible orange-
ish—right along with it.

“Quick!’ I shrieked, hurling myself
through the doorway and sprinting into
the yard. “We've got to break those helio-
stat mirrors and cut off the destructive
power of the sun's rays! Throw rocks,
throw rocks!” 1 scooped up a handful of
stones and began feverishly pelting them
at the parabolic mirror high above.

“Try killing it with a stick!” howled the
wife, whose terror had—at the sight of
anguished me destroying my own device—
vanished into pure, sadistic good humor.
“I knew something had to be wrong!”

I was far too busy, lobbing rocks, to at-
tempt any kind of reply. . . .

After all the fire department trucks, the

132

police cars and "the horde of several
hundred morbidly curious bystanders had
departed, I stood beside the wife and sadly
contemplated the twisted remains of the
steel tower. Frequently, I glanced at the
fire-citation slip clutched in my hand.
Finally, I risked a glance up to the charred,
badly melted utility company’s transform-
er. The thought of what the replacement
charges would be chilled the marrow
and stunned the mind. I shuddered, and
turned my eyes away.

“Got any notion what happened?” in-
quired the most callous-minded wife in the
world.

“Somehow . . . in some way, that whole
mechanism managed to become what

. .. "Got any notion what happened?" inquired
the most callous-minded wife in the world . . .

amounted to a solar furnace. Maybe it was
the tracking mechanism that failed to
function. Or maybe I went, unknowingly,
into error when I courageously made the
mirror modifications. Either way—" I broke
off, fighting back a strange urge to beat my
head against the bricks of the barbecue
pit.

“Some furn-ace, eh, kid!" jibed the
cruelest wife in the whole, wide world.
“Well, it's back to blowing fuses with the
garden variety clectricity supplied by those
villains down at the power company!”

I ventured another horrified glance at
the maimed transformer upon which tem-
porary repairs had been made until a new
one could be installed.

“What a bill,” I whispered hoarsely,
“that’s going to be!” 30—
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Among the Novice Hams
(Continued from puge 90)

that DX is always weak. A better ciue is
the fluttery sound that many DX signals
acquire in their long journcy through the
ionosphere.

A good DX man hears far more DX than
he calls. For example, if he hears a strong
“G" (England), and he has already worked
England, he may pass it by to listen for
new countries from that area. He knows
that they should be coming through, too.
and he could miss a new country while
working an old one.

He also knows that a strong DX signal
will attract many DX'ers, and while they
are busy with it, he may be able to locate
and call a rarer station. This can be a big
advantage, because it is usually competi-
tion, rather than the inability to put a sig-
nal on the DX station's receiving antenna,
that prevents you from getting through.

Keep an ear on what other Novices are
working. By doing so, you can frequently
locate DX they are working when they
stand by.

Calling DX. No matter how you locate
a DX station, you will be lucky to raise it
on your first call. More often than not, you
will have to call, wait for the DX'er to sign
with the station he answers, and call again,

JAMBOREE-ON-THE-AIR

The Boy Scouts International Bureau in Ot-
tawa, Canada, has announced the Second An-
nual Jamboree-on-the-Air, from 0001 GMT
October 23 to 2400 GMT October 25, 1959.

Members of the Boy Scouts who are radio
amateurs are invited to participate, exchang-
ing Scouting greetings and messages. This is
not a contest and there is no prescribed ex-
change. Operations will be on authorized
amateur bands.

The International Bureau will operate a sta-
tion and will QSL all contacts with a special

AMATEUR RADIO CLUB STATION

K2BFW

SCHIFF SOV RESEIVETHM
MENOHAM N
Uu.s A

PEr o SEBES 0F aAViE.(s

card. The "Boys' Life" Radio Club station,
K2BFW, will also send special QSL's to all sta-
tions worked and to SWL's submitting reports.

AWARD ': WINNING

STEREO

KITS or PRE-WIRED

why wait? You tan atford the finest In hi-fi STERED
Y with ARKAY gualite eguipment — now! Get ad-
vanced engineering, oOutstanding performance,
. styling and value, plus extra pride and savings

when you bl

uild-it-yourself.

it

EnjE tﬁe fatest in

High Fidelit
€$-12. 12 watt Stereophonic and

Monaural program material. 0p
cartridge, high output tape dec
ment. All inputs are of the du
Stereo reproduction.

L :1 12 Watt Stereo
g _H,_.~ Pre-Amp and Amp
vor @ Q__?J

tion through the new ARKAY low-cost Stereg Pre-amp and amp, Model

and pre-amp of advanced design. Selects and controls all Stereo or

Arkay CS-12

Easy-te-build Kit $3 6 95

y listening—Stereophonic reproguc.
Monausal integrated power amplifier
erates from any ceramic or crystal
ks, tunnrs and other auxiliary equip:
al ‘variety for the rendering of fult

\%f'g)%
ARKAY SPA-55
STEREQ AMP

Two 27Va2 watt distortion-free
hi-fi amplifiers for stereo, Or
use as 55 watt monaural am-
plifier.

Fasytobuild Kit$H493
Wired and tested $79.95

NEW!
The ARKAY/HARTING MS-§

STEREO ;isveack
TAPE DECK

Precision-engineered to the highest
grofessional standards . . . a new
ahievement in tape deck design and
performance . . . popular-priced at

onLy $12995

AT YOUR DEALERS SOON!
WATCH FORIT!
Write for complete facts and
specifications.

-

J=—

one featuring 4 uV. for 20 db

ARKAY ST-11 AM-FM
STEREO TUNER

Here, for the first time, is an AM.
FM SIEREO Tuner within the reach
of every audiophile. Unmatched by
units costing twice the price, the
ST.11 is two distinct receivers in
quieting. Variable AFC. Single front

panel switch controls AM, FM or STEREO selection

Wired and tested $74

.50 Easy-to-buil.d Kit $49'95

Wired and tested $47.95

ARKAY VT-10 6-INCH
NEW ‘ MULTI-PURPOSE
' VACUUM TUBE VOLTMETER

Advanced design and precision fea.
tures make the Arkay V1-10 a truly
sensational buy, unmatched at this
price. You get exclusive larger 6-INCH
400 ua meter movement, within 2%
accuracy, and edge-lighted for easler
reading. 1% precision multiplier re.
sistors are used throughout the range
switck. There are 7 AC (RMS) and DC
ranges, 7 AC (peak-to-peak} ranges.
Resistance, db and other essential
ranges. Durable plastic case.

gasy-to-buitd kit $25.95

September, 1959

ARKAY AV-20 6-INCH
AUDIO VIVM PRE-AMPLIFIER

Easy-to-buitd kit $2995
Wired and tested $49.95

ARKAY AW-30 6-INCH DIRECT
READING AUDIO WATTMETER

Easy-to-build Kit 52995
Wired and tested $49.95

ARKAY CAP-40 6-INCH OIRECT
READING CAPACITY METER
Fasy-to buitd kit 32995
Wired and tested $49.95

ARKAY MT-50 6-INCH
26,000 OHMS PER VOLT METER

Fasy-to-buitd Kit 22950
wired and tested $42.95

See and hear completely wired LRKAY Kits at your dealer.
write for detailed specifications & catalog. Dept. PE

4 (’ a8 :I:

All prices 5% higher west of Mississippi

Van Wyck Expressway 7,
nmond Hill 18, N.Y.  [RETE




and again, and agaln. A ham with a good

PORT ARTHUR COLLEGE DX record is a patient man!
ELEGTBON'GS GOMMUNwAT'ONS Ma'1iy DX station operators, like most

AM FM Television Broadcast Engineering Novices, tend to listen near their own fre-
Marine Radio Radar quencies for calls: therefore, the closer you

CHECK THESE FEATURES: Tuition $34 per mo., can get to the DX station’s frequency, the

room & hoard $50 per mo. in dorm on campus. .. . .

College operates i KW broadcast station. Stud;erété better your chance of raising it will be.

get on-the-job training at studios on campus. F s

license training with all courses. Well equipped Trhls makes a good Sup.ply of crystals a good

classrooms & lab., am fm transr}r:itters. radar Sé Investment for a Novice DX’er. But don’t

marine eqmt., television camera c ain, experimen . q

lab test eqmt. & other training aids. Our graduates assume that a DX operator is replying to

in demand at good salaries. Free placement service.

Have trained men from all 49 states, Approved for stations on his own fr equency sxmply be-

GI. Write to Dept. PE-9 for details. cause you hear many stations calling on
R LLEGE Pert Arthur that frequency. More careful listening may
PORT ABTHE,N,E‘?‘, e Lexas reveal that he is actually replying to calls

on different frequencies.

But if the DX'er is actually listening
only on his own frequency, your best chance
of making contact is to get in there and
call each time the DX’er signs with another
station along with the rest of the pack.

AMAZING MINIATURE BROADCAST TRANSMITTER

FOOL YOUR FRIEN DS with this teansmitter . . . by brond-
§ caating on 10 any radioer s rad e rapmitier
Imcrs when they henr YOUR voice on their rad
used as FUN AIAKER. I'A SYSTEM. WALK I AL o
CARTO CAR COMM UNICATIONS and MANY OTHER
UBES deacribed with instractions, Use on 1§ 1 N1 NG ean
FISTING TRIDS

Complitcls portable (3% x34x19§) with self con- A good operator docs not call the DX
ANTERS o rour mudio. .. No GROUND Wik [l | Station until both stations involved have

or HOOKUPS to make on traneriitter Works

to NNE BLOCK OR MORE NO LICENSE
REQUIRED 1he “HALICASTER™ transmits
VHROUGIL WALLS! S8IMPLY jush the button
and tatk!

Fhe "IIALICASTER hae u built-in station selector
80 YOU eun thne in on anv stalion you desire’

SEND ONLY $) -m'(,:(:)\sm}\. (\‘Hl-;('l\' OR MONEY
OF $8.95 FORTERTED READY 160
GHALICASTER” Ol SEND JUST $0.95 FULL
PRICE AND WE PAY POSTAGE

] (Batteries $2.50 extra)
Kit now available for $7.95 full price
Avatlable only from HALCO ELECTRONICS, DEPT. A,
9211 Venice Bivd., Los Angeles 34, California

sent their final SK’s. He does not ‘‘tune up"”
on the frequency for long periods at a time.
After he works the DX station or gives up
hope of doing so, he does not call a long
CQ or start chatting with a station across
town on that frequency. The poor operator
or “lid" never seems to stop calling the DX
station, no matter who is transmitting. This
may be why he seldom raises the DX, which
makes him so mad that he indulges in un-
sportsmanlike conduct.

A A ) F=— CQ DX? Most DX men agree that CQ

Red 1 - . .
Noiza'2n 'A11" Waiees s Falitors Gamateur Trans DX by low-power U. S. amateurs is an in-

Tt
elvers, Makes World Watts Power for PI.
Reception stlronnr. ii

SaanRtaception 5 Wok Direct Feed, Light, efficient way to raise foreign DX, but you

Camplete an

ot shown total length 102 ft. with 87 1t. of 72 ohm balanced feedline.
Hi-impaet molded insulators and sealed ic frequency changi

may want to learn it for yourself.

You just tune to deaired band for beumlike reqults
hort wave receivers ﬁlad .Em.ulll"A ‘r’.r"l;ﬂll-?l:'s. For
s N HAYWIREWEUS RREEAA otehame itk Voo poriormance AN EFFECTIVE S-METER
80-40-20-15-10 meter hands. Complete. nasernhblod §12.95
N LY e e tsce COD i A0S _On page 90 is the diagram of an S-meter
WESTERN RADIO ' u " Dept aer s % Kearney, Nebraska circuit that can be employed with any short-
wave receiver which has a.v.c. A 1-ma. d.c.
INVENTORS :iF5Rs2 [EREapen
NCE To adapt your receiver for the S-meter,
license on royalty, write us at once. Weare seeking in- R ,
ventionsof household items, games, toys, sports items, on the a.v.c. line. Connect the S-meter cir-
or unpatented. For further information and free bro- cuit in series with the B+ lead to that tube.
chare outlining manufacturers’ re uirements, royalty rates,
KESSLER CORPORATION, Dept. 0-219 Fremont, Ohio ing it is the tube chosen, disconnect the B+
lead from the second if. transformer and
the S-meter circuit. Then, connect the X
SCVBE i, dream, of n career: Bl o "t o aire: BACH. ] Y- i
Mech., Civil, Chem.. Aero. Engincering. Cia 36 Months in Business | terminal of the S-meter circuit to the if.
Tensionag Casy dents.  Small classes. ‘Enronment iimited. More pro. | transformer terminal. Connect R4 to the
fessional class hours. Well-cquipped tnbs.  Modest costs.  Veteran
T . Director Admissions, for Catalog ) .
and “Vour Career’ Book. In the Heathkit AR-3 receiver, the B+
TRI-STATE COLLEGE **%,50'%.2 | corminar of the seend 15" omn
Angola, Indiana erminail o e Ssecon 1.1, ransiormer

ASS "AMATEURS!
-40
40-20-15-10 nieter bands, 54 ft. antenny, nssembied $11.95
assombled
on arrival or send full price for ivery, Avaitable only from
meter is used and the unit is built into a
If you have an invention you wish to sell outright or examine its circuit diagram to locate a tube
tools, and mechanical and technical devices, Patented
sendname(nodrawings,please)on etter or postcard at once. The ﬁI‘St Lf. tUbe 1s a gOOd ChOlCQ. Assum-
27 months for engineering degree connect the B+ lead to the Y terminal of
Adminlstration (Gen. Bus.. Acctg.. Motor Transport Mgt For carn.
M S, WeRES helalian, Beauifin compus. MEines W | common receiver ground.
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serves as a cominon tie point for several
B+ connections. To use the S-meter with
it, I moved these connections to the B+
terminal of the accessory socket. I then
connected the Y terminal of the S-meter
circuit to this point and its X terminal to
the if. transformer terminal. I also by-
passed the transformer terminal to chas-
sis with an additional .005-xf. capacitor.

To adjust the meter, short the receiver
antenna terminal to ground, advance the
sensitivity control to maximum, and turn
the BFO off. Adjust R1 for zero meter
reading. Unshort the antenna and adjust
R2 so that only the very strongest signals
will “pin” the meter. R2 may be omitted
if desired. Opening SI removes the meter
from the circuit.

News and Views

Bob Mindell, WV6DIQ, 11235 Covello St., Sun
Valley, Calif., excites a "Demi-Quad” antenna
(described in PopuLAr ELECTRONICS, January,
1958) on 15 meters with a WRL Globe Chief
transmitter, and he receives with a Halli-
crafters SX-99. He has worked 18 states; Mas-
sachusetts is his best DX. Bob offers to help
prospective amateurs get their licenses. . . ..
In five weeks, Bob Myers, KN3HWL, Meadville,
Pa., has made 150 contacts in 15 states on 80

and 40 meters. He uses a Heathkit DX-20
transmitter to feed an all-band “trap” an-
tenna about 30’ high. He receives with a
Hallicrafters SX-99, to which he has added
a @-Multiplier for additional selectivity.
KN3HWL would like to arrange a contact
with & member of the Rag Chewer’s Club, so
that he can earn an RCC certificate for him-
self. . ... James Crouse, K4SET, 10 East Par-
rish, Statesboro, Ga., now has his General
Class license. His WRL Globe Chief 90A
transmitter and his Hallicrafters S-53A have
accounted for some good DX recently, too, in-
cluding England, Yugoslavia, Germany, Japan,
and Scotland. Jim operates some on 20 me-
ters, but 40 meters is still his favorite band.

Don Maase, KN5SUO, 9433 Parsifal Place
N.E., Albuquerque, N. M., has made three con-
tacts a day spread over mine states in his 21
days on the air. He uses a Heathkit DX-20
transmitter to feed a Mosley 40-through-10-
meter vertical antenna mounted on the house
roof. Don is proud of his home-built receiver.
His pet peeve is hams who neglect to put any
spacing between letters and words in their
sending. He requests a little help with General
Class theory. .. .. Tommy Murphy, KN5UKH,
Route 1, Kosciusko, Miss., has worked 22 states
on 40 meters in his first two weeks on the air.
He feeds a dipole antenna about 35’ high with
o 50-watt transmitter of his own design, and
receives with a SX-99. See Tom if you need a
Mississippi card. . .. . Benny "Chip" Thomas,
KN4ZEP, 313 North Sterling St., Morganton,

NEW CITIZENS’ TRANSCEIVER!

WH‘(ING

Anyone can operate... no code to learn

no examination necessary...

license issued by the FCC on request!

o Complete Cluss “D" (27 Megacyde) Citizens’ Band coverage—your choice of 5 channels at the flip of
a switch! ® Meets all FCC requirements ® Maximum legal power ® Push-to-talk microphone!

“More than just 2-way Citizens' Radio equipment”—the Viking Messenger is the very finest personal
communications equipment available in the field! Designed for reliability and easy installation in your
home, business location, car, truck, or boat. Excellent receiver sensitivity and selectivity. Built-in
Squelch, Automatic Volume Control, and Automatic Noise Limiter. Compact, modern styling—only
5%" high, 7" wide, and 11%" deep. Complete with tubes, microphone, and crystals for one channel.

GVoltsDCand 115VoltsAC N . . o oo oo |
12 Voits DC and 115 Volts AC {3 ) E-F JOHNSON CO.
BROCHURE = 123 Second Ave. S. W. * Waseca, Minnesota
$ 13975 SEND COUPON NAME
TODAY! ADDRESS S
115 VAC —Price to be announced. L_ciY__.__ _____ _2':T.E____J
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K1/W1 CALL AREA

Dave Waycie, 57 Newington Rd., Elmwood 10,
Conn. Phone: AD 3-1670. (Code, theory and
regulations)

Philip Brady, Jr., 60 Park Ave. Needham
Heights 94, Mass. (Code, theory and regula-
tions)

Lorraine Chaulk, 617 E. 7th St., South Bos-
ton, Mass. (Code and theory)

K2/W2 CALL AREA

Jim McLellan, 20 Ridgewood Pkwy. W., Den-
ville, N. J. Phone: OA 7-7132. (Code and
theory)

Erwin P. Cohen, 3962 Walkow Ave., Seaford,
N. Y. Phone: SU 5-9231, (Code)

Thomas Doolittle, Sharon Springs, N. Y.
(Code and theory)

Robert W. Myers, 25 Harding St., Copiague,
N. Y. Phone: AM 4-5622. (Code and theory)

Ronald J. Kuhl, 121 Kramer Dr., Linden-
hurst, N. Y. Phone: TU 8-9274. (Code and
theory)

James White, 2375 Pirst Ave., New York 35,
N. Y. (Code and theory)

Kenneth Fee (13), 848 Elizabeth Ave., Eliz-
abeth 4, N. J. Phone: EL 3-0702. (Code, theory
and regulations)

Richard C. Factor, 115 Central Park West,
New York 23, N. Y. Phone: SC 4-5673.

Thomas_A. Gundlach, 2 Hopes Ave., Holts-
ville, N. Y. (Code, theory and selection of
equipment)

Jim Tweedle, 501 Oxford St., Vineland, N. J.
Phone: OX 1-4571. (Code)

Paul Adler, 2232 Brigham St., Brooklyn 29,
N. Y. Phone: NI 6-1101. (Code)

Richard W, Reynolds, 14 Longview Rd., Liv-
ingston, N. J. (Code, theory and selection of
equipment)

K3/W3 CALL AREA

Carl Sacherich, Jr. (16), 418 Seddon Ave., N.
Braddock, Pa. Phone: BR 1-7330. (Code and
selection of equipment)

1034 Sixth St., N.

Joseph Zelezniak (15),
Phone: BR 1-2087. (Code and

Braddock, Pa.
selection of equipment)

Mickey Kirkell, 181 N. Spring St., Blairsville,
Pa., (Code and theory)

K4/W4 CALL AREA

L. L. Womack, Jr., 3¢ Park Ave., Brevard,
N. C. (Code and theory)

Moran Graham, Tilford, Ky. (General Class
theory)

Philip Walker, 1501 Waverly Ave., Charlotte
3, N. C. (Code, theory and regulations)

Horace Monroe, 400 N. 33rd St., Richmond 22,
Va. (Code and theory)

Sam S, Wright, 514 N. Monroe St., Arlington
1, Va. (Code, theory, regulations and selection
of equipment)

David H. Butler, Rippon Lodge, Woodbridge,
Va. Phone: GY 4-4004. (Code, theory and se-
lection of equipment)

Kenneth Helton, Route #1, Vinemont, Ala.
(Code, theory, regulations and selection of
equipment) .

Andre Hansen, 1504 Peachtree Circle, Jack-
sonville 7, Fla. (Code and theory)

Craig Littlejohn, 4564 Rosewood Ave., Jack-
sonville 7, Fla. (Code and theory)

K5/W5 CALL AREA

Lynn Dale Brooks, 2500 37th St., Snyder, Tex.
(Code, theory and selection of equipment)

HELP US OBTAIN OUR HAM LICENSES

David F. Tyndell, 513 E. Layton St., Kilgore,
Tex. (Code, regulations and selection of equip-
Route #2,

ment)

Clarence Perry, Madill, Okla.
(Code, theory and regulations)

John W. Daut, Route #2, Box 1061, Humble,
Tex. (Code and regulations)

Alex Galbraith, 1710 McCall Rd., Austin 3,
Tex. (Code, theory and selection of equip-
ment)

K6/W6 CALL AREA

Joseph Yelda, 2257 Holly Dr., Hollywood 28,
Calif. Phone: HO 9-4233. (Code)

Michael J. P. Dooley, 454 65th St., Oakland 9,
Calif. (Code, theory, regulations and selection
of equipment)

Michael Flynn, 2830 Harmony Place, La Cres-
centa, Calif. Phone: CH 8-2549. (Code and
theory)

Dan Scanlan (16), 4579 W. 171st St., Lawn-
dale, Calif. (Code, theory and selection of
equipment)

K7/W7 CALL AREA

Pete Almada, 1328 E. 13th, Tucson, Ariz.
Phone: MA 2-2496. (Code and theory)

Eric Lundberg (14), 2316 E. 110th St., Seattle
55, Wash. (Code and selection of equipment)

K8/W8 CALL AREA

Robert Morgan (14), 6317 Stratford Dr., Parma
Heights 30, Ohio. (Theory and selection of

equipment)

Ken Kozel (16), 13466 Eureka, Detroit 12,
Mich. Phone: TW 2-5662. (Code and selection
of equipment)

Mike Bockoff, 666 W. Maplehurst, Ferndale
20, Mich. Phone: LI 2-6307. (General code,
theory, regulations, and selection of equip-
ment)

K9/W9 CALL AREA

John Walasewich, 4028 W. Warwick Ave.,
Chicago 41, Ill. (Code, theory, regulations and
selection of equipment.)

Jerry Kelley (16), R. R. 3, Box 103-B Apple-
gate Lane, Jeffersonville, Ind. Phone: BU 2-
3137. (Code)

Tom Lanham, 765 Indiana St., Gary, Ind.
(Code, theory and selection of equipment)

K@/W@ CALL AREA

James Crooks, 6606 Hoffman, St. Louis 39,
Mo. (Theory and selection of equipment)

Robert J. Nobis, Jr. (16), 1316 131, St. N.,
Moorhead, Minn. Phone: CE 3-5548. (Code and
theory)

VE AND OTHERS

Melyville C. Coffin, P. O. Box 882, Mission
City, B. C.,, Canada. (Code, theory and regula-

“tions)

Dennis Madokoro, 209 10th Ave.. No. Port
Alberni, B. C., Canada. (Code, theory and se-
lection of equipment)

Louis Bouvier, Cote Noir Rd., St. Hubert,
Quebec, Canada. Phone: CR 6-2482. (Code and
theory)

Donald Druick (13), 261 Sheraton Dr., Mont-
real 28, Quebec, Canada. (Theory, regulations
and selection of equipment)

Ian Hodgson, 64 Malcolm Circle, Dorval, Que-
bec, Canada. (Code, theory, regulations and
selection of equipment)
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N. C., has made 20 watts input to his Heathkit
AT-1 “antenna heater” and a single 40-meter
crystal sufficient for over 100 contacts. His
receiver is a National NC-183D, which works
excellently except that the BFO jumps around
a bit at times; he will welcome any sugges-
tions on how to find the trouble.

Mike Eilers, KN8OOK, 2533 Leahy St., Mus-
kegon Heights, Mich., worked three Generals
for his first three contacts. Now, after a week
on the air, he has become a DX-chaser. Mike
runs 40 watts to a home-built transmitter and
listens with a Hallicrafters receiver, model not
specified. He does both with the aid of a 40-
meter dipole antenna. . . .. From the rare
state of Delaware, Tom H. Weslager, KN3GKD,
601 South Maryland Ave., Wilmington, offers
to schedule anyone needing his card for WAS
(worked all states). Tom operates on 7199.5
ke, using a Heathkit DX-20 transmitter to
feed a 40-meter dipole through a pair of balun
coils. He receives with a Hallicrafters S-53A.
In seven months on the air, Tom has worked
37 states, all confirmed, and three WP4’s
(Puerto Rico) Bruno '‘Butch' Wizolek,
KN9Q@PA, 3404 N. Keeler Ave., Chicago 41, Il
runs 75 watts to a WRL Globe Chief 90 trans-
mitter. He has two antennas, a WRL 12AV
vertical and a 40-meter dipole. In a month
on the air, Butch has worked Australia, Eng-
land, Switzerland, and Poland, plus many U.S.
stations. He is also an avid SWL'er, having
heard both Sputnik I and the U.S. Army’s
"Moon-Bounce"” signals.

Marilyn J. Baer, KN4FLW, P.O. Box 553,
Andrews, N. C., had had her license for exactly
three weeks when she wrote us. In that time,
she had made 48 contacts in 30 states, 13
states already confirmed! In setting this rec-
ord, Marilyn called only two CQ's! She says,
“I have a lot of patience, and I do a lot of
listening.” Marilyn operates on 40 meters
only, running 65 watts to a WRL Globe Scout
transmitter, which feeds a Windom antenna.
She listens on a Hammarlund HQ-160 re-
ceiver. Incidentally, her husband is K4YBQ.
. ... Nasir, 9K2AN, Kuwait, Arabia, men-
tioned earlier, has worked 33 states and 88
countries on cw. and 66 countries on phone
in 15 months on the air. During 1958 he used
a Heathkit DX-35 transmitter running 50
watts and an AR-3 receiver. In January he
switched to a Harvey-Wells T-90 transmitter
at 90 watts input and a Hallicrafters SX-101
receiver. He uses dipole antennas.

Mark, WY2CYZ, 53-31 Marathon Parkway,
Little Neck 62, N. Y., calls his antenna a
“76-foot mess,”” which may explain why he
has worked only three states in a month on
40 meters. . . . . R. M. Saltzman, WV2BWC/
WA2BWC, 1 Vista Drive, Great Neck, N. Y.,
claims that it is grammatically correct for
him to say, “We at WV2BWC use a National
NC-109 receiver and a WRL Globe Scout
transmitter at 65 watts feeding a long-wire
antenna or a 15-meter dipole,” because his
brother Rick (11) passed his Novice exam 55
days ago. Bob’s record is 40 states and 20
countries confirmed.

Until next month, when I hope to hear from
you, 73,

Herb, WOEGQ
September, 1959
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feedback tone arm, T
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Make over 150 Small Computing and Reasoning Machines with

BRAINIAC®

A BETTER ELECTRIC BRAIN CONSTRUCTION KIT
ONLY $17.95—WHY PAY MORE? 3

Over 600 parts including 116
patented wipers so that all
switches work well. BRAINIAC
gives full specifications for 151
computing, reasoning, arith-
metical, logical, puzzle-solving
and game-playing machines . . .
ail 33 GENIACS (1955) and
118 BRAINIACS (1956-58).
Each machine works on a single
flashlight battery—all connec-
tions with nuts and bolts—no
soldering required . ., . Is FUN
to make—FUN to use and play
with—and TEACHES you something new
reasoning circuits.

ORIGINATED AND PRODUCED EXCLUSIVELY by Berkeley Enterprises,
BRAINIAC is the result of B years’ design and development work with
miniature mechanical brains including: Geniac (sce ''Genjacs: Small
Electric Brain Machines and How to Make Them'' by E. C. ,Berkeley,
4 pp., published 1955 by Geniac Project, a partnership with Oliver
Gartield discontinucd September 1955); Relay Moe (automatic machine
rlaying tit-tat-toe pictured in Life Magazine, March 1956); etc. Berke-
ey is Author of “Giant Brains or Machines that Think" {(Wiley, 1949)
and other books & papers: Editor of the magazine ‘*Computers and
Automation''; Designer of all the Brainiacs and more than half of the
33 Geniacs (1955); ctc.
WHAT CAN YOU MAKE WITH BRAINIAC KIT K 17? LOGIC MA-
CHINES: SyHogism Prover, Intelligence Test, Boolean Algebra Cir-
cuits, etc. GAME PLAYING MACHINES: Tit-Tat-Toe, Nim, Black Match,
Whecled Bandit, etc. COMPUTERS: To add, subtract, divide, multiply
using decimal or binary numbers; Forty Ycar Calendar, etc. CRYPTO-
GRAPHIC MACHINES: Coders and Decoders, Lock with 15,000,000
Combinations, etc. PUZZLE-SOLVING MACHINES: The Missionaries
and the Cannibals, Submarine Rescue Chamber, The Uranium Rocket
Ship and the Space Pirates, etc. QUIZ MACHINES: History, geography,
mathcmatics, ete, . . . ND MANY MORE!
WHAT COMES WITH YOUR BRAINIAC KIT? Complcte description of
151 experiments o Manual of explanation/instruction by E. C. Berke-
ley o« Over 600 pieces including control panel, multiple switch discs,
jumpers, improved wipers, bulbs, sockets, wirc, etc, ¢ Over 160 cire
cuit diagrams including 46 exact wiring templatos o '*How to Go from
Brainiacs and Geniacs to Automatic Computers’® by E. C. Berkeley
List of references to computer literature o
BRAINIAC KIT (1958 Model) K 17

Etc.
# . - . the kit with limitless possi-
bilities backed by an organization of 10 years’ standing in the com-

puter field . ... ... L 17.95
(For_shipment west of Mississippi, add 80¢: outside U.S.A. add $1.80)
7-DAY FULL REFUND GUARANTEE IF NOT SATISFACTORY
e e el e MAL THIS COUPON® = e e e —

I BERKELEY ENTERPRISES, Inc.
815 Washington St., R201, Newtonville 60, Mass. |
Please send me Brainiac Kit K 17, (Returnable in 7 days for full
I refund if not satisfactory—if in good condition.) | enclose I
I S in full payment.
My Name and Address are attached. - b

LEARN
RADAR MICROWAVES
COMPUTERS
TRANSMITTERS
® TV @ RADIO

Phila. Wireless Technical Institute
1533 Pine St. Philadelphia 2, Penna.
A Non-Profit Corp. Founded in 1908

CODE

Write for free Catalog to Dept. P-959

LOW COST 2 WAY CAR RADIO
),' i

‘ff?/_-;}f' | [nstall yoursell in uny car already equipped

4 with any kind of standard radio in 5 minutes|

—,_é“ Uses regular car radio antenna—No tools
needed—Just tlug into present antennu
socket—elip one wire

o ignition awitch_
s elamp to dash and I NO
L1 NSE OR PERMIT OF ANY KIND
NEEDED—works on low power 27 me
Cltizens Band. Runge depends on location
Bt can be from to & miles or more. Two
of mwre can be used together In cars or build-
ings. Size only 1° x 8%, Complete with mlcro-
vhone, tubes. titk-listen switch—{ul) instructions. ready to install
SEND ONLY s5 uu (hill. ¢k, mo} for cuch rndio und we will sond COD for
o $24.9% pilua P.P.COD or wend $29.95 plus $2.00 (for post-
uge and inaursnce!  Money buck guarantee. A limited quantity will le sold at
this low price—so ORDER NOW FOR EARLY DELIVERY
WESTERN RADIO Dept. KNE-9 KEARNEY, NEBRASKA
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Short-Wave Report
(Continued from page 99)

The following is a resume of the current
reports. All times are Eastern Standard. Sta-
tions may change frequency and/or schedule
with little or no advance notice; however, all
reports given here are correct at the time of
compilation.

Please remember to send all your reports to
P.O. Box 254, Haddonfield, N. J., from now on.

Andorra—R. Andorra has definitely moved
from 5979 ke. to 5991 kc. and is noted at 1640
with classical music and Spanish. The ID is
Aqui Radio Andcrra. (WPE3NF)

A new outlet, known as Andorradio. was
noted on 6306 kc., close/down at 1700 with
French and Spanish ID. Another report lists
this station as being noted from 0500 to 0700.
However, according to World Radio Hand-
book, it operates only on 3145 kc. (WPE3NF,
WPE4FB, WRH)

Angola—According to a verification, the
correct call for the Emisora Oficial outlet on
17,795 kc. is CR6RZ, not CR6SF. This Luanda
xmtr operates with 10-kw. power to a rhombic
antenna. (URDXC)

Argentina—LRA33, R. Nacional, Buenos
Aires, carries Eng. to Europe at 1800-1900 on
15,345 kc. Portuguese begins at 1900. (WPE4EB,
WPESFV, WPEQDJJ)

The R. Nacional Mendoza outlet on 6180 ke.,
LRA34, 10 kw. is scheduled from 0700 to
2300. (WRH)

Australia—Changes have been made recently
in the R. Australia xmsns to S. Asia and N, E.
Asia. Broadcasts now go to S, S. E, & S. W.
Asia at 1714-1830 on 15,210 kec., 1714-0415 on

MONITOR CERTIFICATES

Applications for Short-Wave Monitor regis-
tration certificates and call letters are pouring
in thick and fast. If you haven't written for
yours yet, you'll find an official application
form on page 129, this issue. Make sure you
include a dime. This project will be of most
value to SWL's when everyone is registered.

21,540 kc., 1815-0230 on 17,840 kc., 0129-0445
and 1915-1930 on 15.160 kc., 0459-1230 on 9580
kc., 0800-0830 and 0930-1230 on 7220 kc., 0800-
1230 on 11,710 kc., and 0930-1000 on 11,740 kc.:
to N. E. Asia and N. Pacific Islands at 1559-
1800 on 15,240 ke., 0244-0700 on 11,740 kc.,
0459-0900 on 15,160 kc. All of these xmsns are
in English. (WPE9DN, HB)

VLX15, Perth, 15,425 kc. (new frequency),
is heard weakly at 2228 with dance music.
(WPE3NF)

Brazil—R. Marajoara, Belem, 15,245 kc., is a
new station that has been testing around 1600.
PRGS, R. Nacional de Sao Paulo, Sao Paulo,
has moved from 6125 kc. to 6115 ke. and is
heard well at 1930-2030. (WPE4FI, WPEIKM)

PRG3, R. Tupi, Rio de Janeiro, 15,370 kc.,
will make special tests in Spanish, French,
and Eng. with 100-kw. power. (AR)

The call-signs for the R. Rural Brasileira
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1415 W. BROADWAY

outlets are ZYZ31 (6062 kc.) and ZYZ32 (15,-
105 kc.). R. Progresso, Sao Paulo, 4775 kc.
treported on 4755 kc.), is now ZYRS81. There
are two stations reportedly operating as R.
Guaruja: one on 5975 kc., Florianopolis; the
other on 5985 kc. giving the ID R. Guaruja
Paulista. 'The former is ZYJ7, and the latter
is ZYTT7. (WRH)

Cameroon—R. Douala, formerly on 6115 kc.,
has moved to 6184 kc. and is tuned at 0100
with French and a very poor signal, (WPE3NF)

Canada—CKFX, Vancouver, 6080 kc., listed
as 10 watts, is a real challenge for DX'ers.
Try for it around 0300 with news, 0305 with pop
records, 0320 with CKWX Headlines. (DXRA)

CFVP, Voice of the Prairies, Calgary, 6030
kc., is another rarely reported station. It car-
ries Eng. to the N, W. Territory from 0830 to
1200. (DGR)

Radio Canada offers a program guide
monthly. Send your request to the Inter-
national Service, P. O. Box 6000, Montreal,
Canada. (DH)

Ceylon—The Commercial Service of R. Cey-
lon, 15,265 kc., continues to be well reported
in its S. Asian “Early-Morning” show at 2030.
Catch the tuning signal from 2025 and “Strike
Up The Band” at 2030. (GK)

Radio Ceylon relays the VOA on 6075 kc. at
0700-1300. (DW)

China—Chinghail, 9457 kc., is heard in na-
tive language at 0700-0900. Other Peking sta-
tions have been noted on 11,820, 11,975, and
9064 kc. at the same time, and on 9620 kc. at
0905. (WPEG6AA)

SHORT-WAVE ABBREVIATIONS

BBC- British Broadcasting Corp.
B/C— Broadcasting

Eng.—English

ID—Identification
ke.—Kilocycles

kw. —Kilowatts

R.—Radio
sfolf—Nign -off
s/on- Sign-on

VOA—Voice of Amenca .
xmsn——Transmission [rom station
xmtr—Transmitter used by station

Congo Republic—R. Brazzaville, 21,500 kc.
(new), is noted at 0830-1015, dual to 17,720
kc. English news is given at 0930. (WPE4FI,
WPEGAA)

The 11,725-kc. outlet can be heard in Eng.
at 1730-1755 for Africa and Asia and at 2015-
2100 for N. & S. America, dual to 11,970 kc.
They are reportedly doing their verifying
with new cards. (PB)

Costa Rica—TIDCR (reported also as
TIRICA), San Jose, 9620 kc., is using two slo-
gans: La Voz de la Victor and R. Internacio-
nal de Costa Rica. It was checked around
2110. (WPE4EB, WPEYKM)

TIQ, R. Casino, Puerto Limon, 5960 kc., is
noted with Latin and American music at
0030-0102. (WPEQJJ)

Cuba—COBZ, R. Salas. Havana, has been
varying from 9025 kc. to 8030 kc. and as high
as 9068 kc. It is audible from 1830 to 0000 with
good signals. Programs are mostly music,

TRANSMIT

GET ON THE AIR

for Business or Fun

AND RECEIVE

& $375 KIT

NO EXAMINATION
No Tests Required

With this New CITIZENS BAND Transceiver Kit!

AS DESCRIBED IN THE MARCH,

v COMPLETE WITH ALL PARTS,
CRYSTALS, TUBES, PUNCHED
CHASSIS, ETC.

v SOCKETS AND SMALL PARTS
RIVETED TO CHASSIS FOR
QUICK-E-Z CONSTRUCTION

v ONLY FINEST PARTS — NO

SURPLUS. [
¢ COMPLETE REPRINT IN L : S R, T D
8 e VOLUME, TUNING AND
STRUCTIONS FROM RADIO With Cover a5 Shown, TROANSMHTER]RECEWER
Add $295 Each.
& TV NEWS. SWITCHES.
v ALL YOU NEED (S SOLDERING IRON, SCREWDRIVER o5
AND PLIERS. Only $39

» INSTRUCTIONS FOR MAKING YOUR OWN ANTENNA.

*You must be ¥ S. Citizen over 18 years of age.
out FCC form 505. (Form included.)

NAME:

imply #i
Simely £l $ 5500 pown, $590 per mo.

Please rush vour [J FREE Catalog . .
or money order for [] one, ] two Transceivor Kit(s).

1959 ISSUE OF RADIO & TELEVISION NEWS

v RADIO & TV NEWS SAYS:
“'Even with 5 watts, it is
perfectly tapable of trans-
mitting ard receiving over
distances of 3000 miles or
more when Old Mother Na-
ture has the ionosphere in
good working order.'”

2 OR MORE — $37.50 EA(H
IF YOU WISH, PAY JU5T

cEnn IDNN UENe NN TESE S
. Encloserl is my check

ADDRESS:

COUNCIL ﬂluflS 1oWaA CILTY & STATE:
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commercials, and announcements in Spanish.
The medium-wave outlet on 830 kc. is often
heard during the evenings in northern states.
(WPEIDK, WPE(WAE)

COCY, R. Rebelde, Havana, has moved from
11,750 kc. to 6450 kc. and is heard at 1900-0000.
(WPE4FI)

Dominican Republic—HI8Z, R. Santiago,
Santiago de los Caballeros, has moved from
6140 to 6075 kc. and is noted around 2000 with
music and commercials. (WPE@JJ)

Ecuador—Ondas del Volante, Azogues, 6140
kc., has been monitored at 2200-2230 with non-
stop Latin and old American jazz, and to 2259
with Andean music. Two ascending chimes
were noted at 2259 followed by a brief vocal
selection. The s/off was at 2302. (DXRA)

Germany—Deutsche Welle, Cologne, 11,795
and 9640 kc., has Eng. at 2130-2150 daily. Eng-

Write Us Again!

Your Editor would like to get in touch
with the following readers but return
addresses were not included with their
letters:

Jack Carr Ray Myers
Gordon Levine Curtis Schild
Lawrence Luser Tom Watson

Fritz Markworth

S T p——

T

lish/German lessons begin at 2140. (WPE241Q)

Indiao—Madras is operating on 15,365 kc.
(new) at 1845-1915 with programs in Tamil.
(WPE4FI)

Israel—Israel B/C Service, Jerusalem, has
been testing on 11,845 ke. at 1600 and urgently
requests reports. (WPESGB, WPEYK M)

Ivory Coast—Abidjan has been found on
7215 kc., dual to 4940 kc., at 1730 with final ID
in French. This one is only 1 kw. but the sig-
nal is good. The schedule has apparently been
extended. (WPE3NF)

Malaya—BBC Far East Station, Singapore,
9690 kc., is tuned from 1115 to 1147 s/off with
program details, commentary, and forum.
(WPEQAE)

Netherlands—R. Nederland, Hilversum, op-
erates in Eng. to N. A. at 1615-1655 (except
Sundays) on 17,775, 15,220, and 11,730 kc., and
at 2130-2210 (except Sundays when “Happy
Station Program” is broadcast) on 11,730, 9590,
6025 kc. (WPE2AIQ, WPEYDN, WPEYLF, WP)

New Zealand—ZL2, Wellington, 9540 kc., is
heard well at 0100-0300 with music and news
in English. (WPE5SCN)

Panama—HP5J, La Voz de Panama, Panama
City, 9606 kc., has returned to the air after a
long absence. It was noted at 0700 and from
2000 to 2205/close. Announcements are all
Spanish. (WPE3HP, WPE4EB, WPE4FI)

HOLA, Colon, 9505 kc., can be tuned at 2115~
2215 with music programs and many commer-
cials. (MS)

Peru—OAXA4T, R. Nacional del Peru, Lima,
has moved from 15,130 to 15,152 ke. and is
noted at 1600-0000. (WPE4FID)

Portugal—R. Lisboa, Lisbon, 17,895 kc., has
Eng. news at 1248-1255; music follows to 1300/
close in English. (DXRA)

Portuguese Guinea—CQM, Bissau, has been
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noted on 7948 kc. with male and female vocals
at 1751-1759. The ID followed and the anthem
was presented from 1800 to 1802 s/off. The
3974-kc. channel is inactive. Present sched-
ule: 1600-1800 daily; 0800-0900 Sundays only.
(WPEIBM)

Solomon Islands—VQO2, Honiara, Vavaya
Ridge, 5960 kc., is being heard well from 0259
s/on to 0535 s/off; children's show at 0300, re-
quest records at 0330, BBC news at 0415, local
news at 0430. (WPE7AT, WPEQJJ, MK)

Tibet—According to information from two
broadcasting operators living in Northern In-
dia, no regular broadcasting service exists in
Tibet. Only a Chinese Army xmtr is active
from time to time near Lhasa, and that sta-
tion varies between 9210 and 9245 kc. (WRH)

Tunisia—Tunis is not currently operating on
the short waves. An Arabic station noted on
7110 kc. at 0145-0300 may be Rabat, Morocco,
7111 ke., actually scheduled to operate to 0400.
Another Arabic station noted on 4810 kc. is the
fifth harmonic of Tunis on 962 kc. (URDXC)

USA—The Dept. of Commerce, National Bu-
reau of Standards, is conducting a survey of
users of the technical radio broadcast services
of WWV and WWVH. For a questionpaire,

SHORT-WAVE CONTRIBUTORS
Jerry Berg (WPE1BJM)), W. Hartford, Conn,
Daniel Mersel(IVPE241Q), Frenchtown, N. J,
Richard Morcroft (IWPE3HP), Pittsburgh, Pa.
George Cox (IFPE3NF), New Castle. Del.
Royston Lawson (W /7'/4EB), Murfreesboro, Tenn.
Maxey lrwin (W/PEJFB), Sparta, Tenn.

Roger Legge (IWPEJF!), McLean, Va.

Arno Feltner (WPE5SCYN), New Braunfels, Texas

Ste\\'élrl MacKenzie, Jr. (IF'PEo4.), Long Beach,
alif.

Don Beebe (IVPE7AT), Seattle, Wash.

Richard England (WPESFV'), Columbus, Ohio

Ken Boord (WPESGB), Morgantown, W. Va.

Chris Pinn (WPE9DK), Lockport. 111,

J. P. Arendt (IWPE9DXN), Aurora, Ill.

A. R, Niblack (IWPE9KAI), Vincennes, Ind.

Ray Bohnenshiehl (WPFE9QLF), Collinsville, .-

John Beaver (II'PEOAE), Pueblo. Colo.

Gerry Dexter (J'PEQOJ), Waterloo, Iowa

Howard Bachman, Jr. (#8), Wilmington, Del.

Paul Buer (PB), Harrison, N. Y. .

David Gerns (D(). Fairfax. Va.

bave Haley, Jr. (D), Jamaica Plain, Mass.

Glen Kippel (GR). Denver, Colo,

Mike Kander (JM/K), Dayton, Ohio

William Pugh, Je. (11'P), Charleston. W. Va,

Alan Rath (AR). Bridgeport, Conn.

Martin Schneider (1S), Watertown, N. Y.

Dan Wilt (DH"), Barberton, Ohio

DX Radio Association (DXRA)

Universal Radio DX Club (I'RDXC)

World Rudio Handbook (WRH)

ot

write to F. W. Brown. Director of Boulder
Laboratories, Boulder, Colorado. (DH)
Vatican City—Vatican Radio can be heard
on 15,120 kc. from 1315 s/on to 1330 s/off, dual
to 9646 and 11,685 kc. (WPEQ@AE)
Venewuela—YVKZX, La Voz de la Patria, Ca-
racas, is heard well in English on 3305 kc. at
2130-2230 with “Night Beat.” The news is read
at 2200. Jim Davission, announcer, requests
that reports be sent to Apt. 2797, Caracas.(AR)
Utility—Standard frequency station BPV is
presumed to be located in China, in or near
Shanghai. Although it has been heard on
5000, 10,000, and 15,000 kc. for over a year, few
details are actually known about this particu-
lar station. (WRH) —30-
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Get top performance
from.your hi-fi'system

“with this complete

STEREQ-MONOPHONIC

Special to
our readers
for only...

TEST-RECORD

produced. by the editors of

ELECTRONICS WORLD

(another ZIFF-DAVIS pubication)

As a man who is seriously interested in hi-fi, you will certainly
want to be among the first to take advantage of this new and
important test record. It will enable you to know your system
inside-out. As a result, your listening enjoyment will be even

Special Features of ELECTRONICS WORLD
77 Stereo-Monophonic Test Record

o four kbands for stereo checks only— .
plus three bands for checking stereo
or monophonic equipment!

greater than ever before.

Here are some of the guestions
this record will answer for you!

v Houw good is my stvius? Is it worn?

Will it damage my records?

v What about my stereo cartridge?
Does it have enough vertical compli-
ance so thatl it won't ruin my cxpen-
sive stereo records?

Is my turntable running at the right
speed? Is it free of rumble, wow, and
flutter?

What sort of standing waves do I get
in my listening room?

&~ Are my speakers hooked up cor-
rectly? Are they phased properly,
and is the correct speaker connected
to the right stereo channel?

& How perfectly is my system
equalized?

Y What about separation? Is it
adequate?

You'll get on-the-spot-answers {o these
and many other questions when you use
this Stereo-Monophonic Test Record.
It's the most complete test record of its
kind—contains the widest range of es-
sential check-points ever incorporated
into one test disc! And, best of all. you
need no expensive test equipment when
you use this record! Just listen and get
the thorough results vou want — all
checks can be made by ear!

As a man who is seriously interested in
hi-fi. you can immediately see the ex-

September, 1959

traordinary 2-wav value vou get from
this special test record. First. it guides
vou in evaluating the quality of repro-
duction vour equipment now produces,
Secaond. it specifies the adjustments
necessary to get the best recorded sound
vou have ever heard! Add up the ad-
vantages! Check the special low price!
This is easily the best value of the vear
for evervone who owns a hi-£ svstem—
cither monophaonic or stereo!

o Made of top-quality virgin vinyl for
long wear!

® Specially-reinforced center resists
weart

» Delivesed in special polyethylene an-’
velope—dust and dirt ‘are sealed out!

o Fully-guarantead!

Supply limited—Order your Test Record for just $1 now!

This sterco-monophonic test  record
will only e sold to yvou by mail. at the
special reader-price of just $1. You
can e sure that it comes as close to
perfertion as is humanly possible, be-
cause the editors of Electronics World
—leading technical magazine tn the field
ol electronies—have poured their accu-

n:ulated Enow-how into this project for
a period of many. many months, But
the supply is limited. so it will have to
ho first-come, first-sereed! Avoid dis-
appointment — place vour order right
now. Fill in and mail the coupon. to-
gother with your check (31 per record)
today!

! POPULAR ELECTRONICS « P. O. Box 8, New York 8, N.Y.

] Please send me test records at $1 each. My check {or money order)
. for $______ is enclosed. | understand that you will pay the postage and
i *hot eoch record is fully guaranteed.

i

: Name.

I Plea.e print

1

' Address. U
i

]

. Caty. — oo _dte .
! SORRY_no charges or C.O.D. orders! 9

141




TV PICTURE TUBES

AT LOWEST PRICES

10BP4 $ 7.95 16WP4 $12.00 17TP4 $17.00,21EP4 $13.50
12LP4 8.50(16PT4 9.95/19AP4 16.00|21FP4 14.50
14B/CP4 9.5 17AVP4 12.50/20CP4 13.50[21WP4 14.00
160P4 12,00/ 178P4  9.95 20HP4 14.50|21YP4 14.50
16EP4  12.75/17CP4 17.00|21AP4 22.10(21ZP4 13.50
16GP4  14.50|17GP4 17.60|2IALP4 15.75)24CP4  23.50
16KP4 9.95(17HP4  12.50 21AMP4 15.75(24DP4 24.50
16LP4 10.95|17LP4 11.50 21ATP4 15.75|27P4 39.95
16RP4 9.95/17QP4 9.95/21AUP4 15.75|27RP4  39.95
1 YEAR WARRANTY

Aluminized Tubes $5.00 more than above prices. Prices include
the return of an acceptable similar tube under vacuum, These
tubes are manufactured from reprocessed used glass bulbs. Alt
materials including the electron gun are brand new.

ALL PRICES FOB CHICAGO, ILLINOIS, Deposit required,

when old tube is not returned. refundable at time of return.

259% deposit required on COD shipments. Old tubes must
be returned prepaid. Tubes shipped Rail Express,

WRITE FOR COMPLETE LIST

—PICTURE TUBEOUTLET—

3032 MILWAUKEE AVE., CHICAGO 18, ILLINOIS
Dickens 2-2048

FCC R.A.C.E.S. RULE CHANGE

The availability of 7 and 14 mc. frequencies for
the Radio Amateur Civil Emergency Service will
make communications for civil defense operations
possible in states now unable to obtain coverage
using the 80-meter band. Thus, R.A.C.ES. will be
able to conduct drills without taking too much
channel time from non-R.A.C.E.S. amateurs.

Part 12, Section 12.231(a) of the FCC Rules is
being amended as follows:

(a) The following tabulation indicates the frequencies
and frequency bands, within the regularly allocated ama-
teur frequency bands, which are available for use by
stations in the Radio Amateur Civil Emergency Service.
These frequencies and trequency bands may be used, on
a non-exclusive basis (stations authorized in the Amateur
Radio Service may also, pursuant to the provisions of
Section 12.111, use these frequencies or frequency bands
until such time as national conditions require discontinu-
ance of regular amateur operations), by the classes of
radio amateur civil emergency stations or units of such
stations indicated, and only with the types of emission
shown in the right-hand column.

(1) For use only by authorized stations or units of such

use the solder
X that most
: set makers

Make sure your soldering's the best . . . use the

best — KESTER SOLDER. Send for FREE 16-page

book that teils you how !

KESTE.R SOLDER COMPANY
4275 Wrightwood Avenue . Chicago 39, lilinois

OVER 60 YEARS' EXPERIENCE IN SOLDER AND FLUX MANUFACTURING

stations which are operated under the direct supervision
of duly designated and responsible officials of the civil
defense organization:

Frequency band Authorized emission
1800-1825 .ke. (Note I)....... 0.1A1, I.IFl, 6A3
1975-2000 ke, (Note I)....... 0.1A1, ILIFI, 6A3
3500-3510 ke...oovuvnein...... 0.1A1, LIFI

3990-4000 ke.................. 0.1AL, 1IFIl, 6A3, 6F3

NOTE I. Use of frequencies in the band 1800-2000 ke. is
subject to the priority of the Loran system of radionaviga-
tion in this band and to the geographical, frequency, emis.
sion, and power limitations contained in Section 12.111 of
the rules governing amaseur radio stations and operators
(Subpart A of this part). The use of these frequencies by
stations authorized to be operated in the Radio Amateur
Civil Emergency Service shall not be a bar to expansion
of the radionavigarnon {Loran) service, and such use shall
be considered temporary in the sense that it shall remain
subject to cancellation or to revision, in whole or in part,
without hearing, whenever the Commission shail deem
such cancellation or reviiion to be necessary or desirable
in the light of the priority within this band of the Loran
system of radionavigation.

PATEN slend 60-— A N
TENT INFORMATIO
Book and ATTORNEY

] ASSOCIATE EXAMINER
INVENTOR'S RECORD U.S, PAT. OFF. 1922-1929

without obligation

; 7245.7255 ke. (Note 2).
GUSTAVE MILLER  Patent Attorney & Advisor 14.047.14.055 knore )

-PE WARNER BUILDIN
S WASHINGTON 4 BoE PATENT LAWYER

REGISTERED PATENT | 3510-3516 ke

U. S. NAVY DEPT. 1930-1947

{2) For use by all authorized stations in the continental
United States only: (Not available in Alaska, Hawaii, the
territories or possessions of the United States.)

Frequency band Authorized emission
0.1AI1, L.IFI

3516-3550 ke L0 1AL LIFL

3984-3990 ke LLIFl, 6A3, 6F3

7097-7103 ke LLIFL i

7103-7125 ke . LIFI '
1.IFI, 6A3, 6F3
1LIFI

14,220-14,230 ke, ...0. LIFI, 6A3, 6F3

21,047-21,053 ke.............. 0.1AL, I.IF1

ENGINEERING DEGREES

E.E. Option Electronics or Power
Degree Courses in Liberal Arts

5719-W Santa Monica Blvd.
Hollywood 38, Calitornia

& Bus. Admin.

M Also Earned throuah Home Shnd{
'»’) Pacific international College o
PACIFIC Arts & Sciences
INTERNATIONAL Primarily a correspondence School

cAs. Resident classes also available

NOTE 2. The availability of the frequency bands 35%4-
3550 kc., 7103-7125 kc., 7245-7247 ke., 7253-7255 ke., 14,220.
14,222 ke. and 14,228-14,230 ke, for use during periods of
actual civil defense emergency is limited to the initial 30
days of such emergency unless otherwise ordered.

(3) For use by all authorized stations:
Frequency or

LOOK

NO FURTHER ... IF YOU'RE
UNHAPPY WITH *“HI”" HI-F)
PRICES. WRITE FOR OUR
UNUSUAL AUDIO CATALOG.

KEY ELECTRONICS CO.
120-8 Liberty St., N. Y. 6

frequency bands Authorized emission
3997 ke, (Note 3)........ C.IAI, 6A3
28.55-28.75 me............ 0.1ALl, 6A3, 6F3, 6A4
29.45-29.65 mc............ G.1IAL, LLIFI, 6A3, 6A4, 40F3
50.35-50.75 mec............ 0.1A1, 6A2, §F2, 6A3, §F3, 6A4
53.30 mc. (Note 3)....... 4DF3
53.35-53.75 mc............ CIAI, 1.IFI, 6A2, 6F2,
6A3, 6A4, 40
145.17-145.7} me.......... QAL 1.IFI, 6A2, 6F2,
6A3, 6A4, 40F3
146.79-147.33 mec.......... G.IAI, LIF), 6A2, 6F2,
6A3, 6A4, 40F3
220-225 MCuvevnrnnnnnsns 0.1A), LIFI, 6A2, 6F2,

6A3, 6A4, 40F3

NOTE 3. For use in emzrgency areas when required to
make initial contact with military units; also, for com.
munication with military stations on matters requiring
coordination,

Always say you saw it in—POPULAR ELECTRONICS



Chart your course in the exciting, ever-changing world
of ELECTRONICS ... with the brand-new edijtion of

YOUR CAREER IN ELECTRONICS!

On sale September 10th at your favorite newsstand, or use coupon below today!

Here's your chance to explore the field of the future—Electronics! Your CAREER
IN ELEcTRONICS sums up the wonderful array of opportunities open to you, with
informative articles, colorful charts, helpful tips...all geared to your own needs,
You'll enjoy learning about:

e YOUR FUTURE IN ELECTRONICS

e ELECTRONIC CAREERS IN COMPUTERS, ARMED FORCES,
AUTOMATION, PATENT LAW, STANDARD MEASUREMENTS,

Yyour carecr in

ey [.-— = ; and much, much more
Lon '\ wad e HOW TO PLAN YOUR CAREER...SCHOOLING...JOB HUNTING
: ‘.;:. - e HOW TO MAKE MONEY IN SPARE-TIME ELECTRONICS
N g R
: hl” ) 4 ".‘-. e And many more authoritative, helpful features
i mm L) h:;:.?J Ziff-Davis Publishing Company
=c o - Department PE 99
e 434 S. Wabash Avenue

Chicago 5, lllinois

Please send me a copy of the 1960 YOUR CAREER IN
ELECTRONICS. | enclose $1.00. the cost of YOUR CAREER

Pick up your copy of the 1960 Edition

H
1
1
1
1
1
]
of Your CAREER IN ELECTRONICS | N ELECTRONICS, plus 10¢ to cover malling and handling
) charges. (Canada and Foreign, $1.25 plus 10¢ postage).
September 10th at your newsstand 1
1
1
]
]
1
[}
1
[}

NAME

or radio parts store—or order by mail

using handy coupon below. Only $1.00 ;  APDRESS———— = =
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BOIO Yook omw
AMATEYR TRANSMITTER /

ANOTHER FEATURE,

POPULAR

ON VIKING
GEAR-WHAT

TRANSMITTER
ARE YOU GOING

THE "RANGER ™~ OR
WVALIANT.® BOTH ARE
BAND-SWITCHING 160 -10!

% coc KILOWATT

TV SUPPRESSED.AND

OR CRYSTAL CONTEOL!

BOTH ARE EFFEC TIVELY

PERATE BY BUILT-IN VFO

ADVERTISER'S INDEX
Popular Electronics

ADVERTISER PAGE
Afpha Wire Co. 14
Allied Radio 36
Arkay

Audio Devic:
Audiogersh Corn

Bailey Technical Schuols. .22
Berkeley Enterprises, Inc. . .138
Blonder-Tongue Laboratories’ 1]
Burgess Battery Company............. fha00a0000000000000 20
Capitol Radio Engineering Institute..................... 15
Century Electronies Co., ine. ..... 112, 113
Christy Trades School...... ... ... ... .coiiiiiiiiiiiiinas 1o
Citizens Electronics Co. ............... .126

Cleveland Institute of ‘Radi

THE "RANGER " RATES AT 75
WATTS CW INPUT.. 65 PHONE.
THE MWALIANT* 1S RATED AT
275 WATTS CW AND SSB8*
.. 200 PHONE, BOTH FEATURE
TIMED SEQUENCE KEYING.
AND THE *VALIANT" HAS
SPEECH CLIPPING,
MODULATION LIMITING,
|AND "PUSH-TO=TALK .

Corp.

1 A SAY! STEP By STEP INSTRUCT/IONS!
EVERYTHING IS SUPPLIED!,

# PERINPUT

WITH AUXILIARY I.———-_——_————_c_———-—ﬂ
sseexciter. | 1 E. F. JOHNSON COMPANY 1
t 2714 Second Ave, 5. W., Waoseco, Minnesota |

MAIL Y Nome t
TODAY !
FOR YOUR FREE LI :
CATALOG Ciry A h
___________________ |

SEND YOUR ORDER TODAY.
FOR FAST DELIVERY.
N.

Box S4-E-9

ASSEMELE YOUR OWN

KIE-TALKIE
IOPHONES

New Model for 27 me
Citizens Band

8=

Meets FCC requirements for new class *'D** citizens band
radio-telephone.

License easily obtained on application by any U. S. citizen
18 years or over. No tests to take.

Transmits and receives one to several miles densndinu on
obstructions and elevation,

Assembled unit is completely portable and requires no exurnal
connections, Operates from seif contained batteries obtain-
able at your local radio store.

Electronic
Chassis
ONLY

Coyne Electrical Scha
Cutick Electronies Hi-F

DeVry Technical
ElCO
Electronic Organ Arts, Inc. .
Electronics Schools . ......
Etectrophono & Parts Corp.

Garfield Co., Inc., Oliver.. .23
General Cement Mfg. Co, . 120
Globe Electronies ....... 129
Gonset . ................ 14
Grantham School of Electronies. 17
Gray High Fidelity Division. 26
Greenlee Tool Co. ............... L131
Grove Electronic Suppdly Company. .145
Halco Efectronics .134
Heath Company. 109
Hershel Radio Co. . 24
Indiana Technical Coliege.. .128
Instructograph Company ............ . 128
International Correspondence Schools..................... 13
International Crystal Mfg. Co., Ince, ....... 2nd Cover

Jensen Industries, Inc.
Jesse Jones Box Corp
Johnson & Co.

Kessler Sales ...........
Kester-Solder Company .
Key Electronics Co.
Kuhn Electronics ..

Lafayme Radio,
Lektron ......

McGrav:-HIII Book Co.
Micro Electron Tube Cu.
Midway Company
Miller, Gustave
Milwaukee School of Engineering 12{
Moss Electronics, Inc. ............ 148, 3rd Cover, 4th Cover

National Radio Institute
National Schools
New World Laboratori

North American Philips Co., b .12
Pacific . International Cellege. ... .142
Paco Electronics Co., !mc. ... 14
Palmer, Joo ..................... .145
Phila, Wireless Technical Institute .138
Pieture Tube Outlet................ .42
Popular Electronics Beginner's Luck. .130
Popular Electronics Classified....... .128
Popular Efectronies Direct Sales, L1286
Popular Electronics Subscription... ... 124
‘Popular Electronics Upcoming Contents 141
Port Arthur College.................. L1834
Progressive ‘‘Edu- Km" Ine. .37
RCA _[nstitutes, Inc. ........ .27
Rad-Tel Tube Co. . .21
Radio Shack .... . 89
Rek-0-Kut a9
Rigo Shows ......... 122
+ Rinehart & Co., lnc 444444444 125

Electronic chassis is wired, tested, guaranteed and incl
crystal controlled oscillator, R.F. power amplifier, audio
modulator, receiver with R.F. stage., and a new transistorized
audio booster stage for extra loud reception pilus a complete
set of tubes and transistor,

Radio receiver is tunable to any of the 22 ehanneis by a sin.
gle control knob. Features ultra-high amplification, auto-
matic volume control and noise clipping.

Instructions and photographs are supplied with each chassis
for completing the walkie-talkie as illustrated. Accessories
are not included but are available at low cost.

FREE R.F. power indicator kit with each order.
INCLUDE POSTAL MONEY ORDER
€.0.D.'s REQUIRE $5.00 DEPOSIT.
Y. City residents add sales tax,

SPRINGFIELD ENTERPRISES

Springfield Gardens 13, N. Y,

p.
Sprayberry Acad
Springfield Enterprises
Stereo Disk
BRI = 1
Tri-State College
Tru.Vae Electric Company.
U. S, Army . ........... .00,
University Loudsnaakers. Ine.
Valparaiso Technical inskitute........................... 124
Vanguard Electronic Labs. .. . ..
Van Nostrand Co.. D.
Video Electric Company. .
Western Radio......... ...
World Radio Laboratories
Your Career in Electronics

144
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POPULAR

ELECTRONICS

BARGAIN BASEMENT

SAVE ON THESE SPECIAL BUYS OF THE MONTH

EXPERIMENTERS AMATEURS HOBBYISTS

We are again redueing a lurge inventary of hraml new ~acuum
tubes and this -'get-acquainted’’ offer is limited to the stock un
hand. All tubes in each assortment are different, and every lube
is brand.-spanking new.
10 electron tubes Includln-' 3" cathode ray tube nnly .5$1.95
15 including 5~ .$2.95 20 including 7”7 CR .$3.95
All three of lhe ahme assortments for just. 57 95

Order carly and we will inchude in your assortment a special high
voltage rectifier and famous WE-717-A tubes. Your order will
sent via insured parcel post: just pay postman postage plus
small COD charge. We have many unbelievable values in govern.
ment electronic surplis, much of it for sale at prices representing
mere pennies on the dollar of eost.

WRITE FOR FREE GOVERNMENT SURPLUS BARGAIN BULLETIN
JOE PALMER

ONE CENT SALE Ltz it e
CITIZENS BAND TRANSMITTER (27 A chamsis complete with ervatal.

$0.99 ea. two for $100.00.
TRA SMITTER lmusl;;r 10 sbove but wit, 5 watt RF stage iuntead of 1 watt.

2.4 o for
CITIZENS BAND RECEIVER chnsais tununle throngh all 22 ehanncle. Complete
with andio amplifier. $9.99 en. two for $10.11,

AMATEUR BAND TRANSCEIVER C144-148 MO chassin with dust VIF triodes
for w-lkk: ~alkic radiophone. $9.04 ea. two fi-r $10 00,

co I ORD 4 conductor 114 telephone cord. Latends to over 4 ft .94 en. two for

$1.
KIT OF PARTS for AM-F) VhF rmlm reciver. |
1Y

front 0-200 me. which

M radiophone mohile
transmitter with N tubes and dvaaniotor pewer mupply, 1rig. cost over $300.00,
Can he converted to thitizena B3ucd. Uscd gowd rondition $24 %0 cn. two for $25.00
F.O0.B. Hoilis N.Y.

LIMITED QUANTITY—NO LITERATURE OR CATALOG
Remit in full. Inciude aufficient postage. Na .

VANGUARD ELECTRONIC LABS. HEHEER M

P. 0. Box 6188 CCC Sacramento, California

DOUBLE VALUE TRANSISTOR SALE!!

.2 for 52 BEI 2 for 52 99

.2 vor l 35
. .2 for 1.3S
..2for 2.49
.2 for 1.49
..2 for 1.49

New Guaranied Silicon 500MA Rectifiers
Complete Range RMS-ACY Input!
Upto 150° C.Operating Temperature

rms/piv ! _rms/piv_| rms/piv Lrms/piv lrms/piv
35/50 | 70/100 | 140/200 210/300 280/400

Kit of 25 Assorted Tubular Bypass Condensers

Kit of 10 Assorted 25-50,100 Watt Resistors. e i 36¢ 54¢ 63¢ 8¢ 99¢
aricap i oltage ariable Capacitor. . ...... on . & i i - 5

3'to 30mmi—1 to 500 Megacycles—Peak 200 Volts—Herm. Seafed ! e, in 3ridge or ',T' up to 750ma DC

& Transistor Portable Radio Kits with Cabinet..... y $21.95 Buy Qtys Dexlu(l 2% on $10 Orders
4 Transistor Portable Radio Kits with Cabinet. . ... Only $14.95 [)03[1,(,”1 48 states or ders $10

GROVE ELECTRONIC SUPPLY COMPANY
4103 W. BELMONT AVE, CHICAGO 41, ILLINOIS
Include postage with money order—Send for bargan flyer.

Send 25¢ tor Bonus Catalog 87-10

“TAB” ({{PV LIBERTY ST. N. Y. 6, N. Y.

YOUR COPIES OF

POPULAR ELECTRONICS

ARE VALUABLE

KEEP THEM

NEAT ... CLEAN
... READY FOR
INSTANT REFERENCE!

Now you can keep a year’s copies of Pop-
ULAR ELECTRONICS in a rich-looking leath-
erctte file that makes it easy to locate any
issue for ready reference.

Specially designed for PopuLAR ELECTRON-
ics, this handy file—with its distinctive,
washable Kivar cover and 16-carat gold
leaf lettering—not only looks good but
keeps every issue neat, clean and orderly.
So don't risk tearing and soiling your
copies of PopPULAR ELECTRONICS—always a
ready source of valuable information. Or-
der several of these POPULAR ELECTRONICS
volume files today. They are $2.50 each, postpaid—?3 for $7.00, or 6 for $13.00.
Satisfaction guaranteed or your money back. Order direct from.

JESSE JONES BOX CORP., Dept. PE
{Established 1843) Philadelphia 41, Pa.

Box 5120
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Oﬂ ELECTRONICS MARKET PLACE

0900

B

: 50¢ per word.

RATE Minimum 10 words prepaid.
TRONICS, Ys

I Park Ave., New York 16, N

FOR SALE

FREE Fluorescent Lighting Bargain Catalog-Easily assembled
kits; repair parts; fixtures. Shoplite, 650 E. Franklin, Nutley
10, New Jersey.
AMAZINGLY Sensitive Pocket Size Radio Receives Police, Aircraft,
Amateur, Fire and other Emergency Calls Plus FM and TV Broad:
cast. Compete Plans and Instructions $1.50. Audio Research,
Box 107, Glenview, Illinois.
MOBILE Hi-Fi, Features, F-M A-M Convertors, Tape Recorders,
Etc., Send $5 00 for Ilfustrated Booklet, Ekeradio, 650 N. Fair
Oaks Pasadena, California.
15 TESTED One-tube circuits—25¢, with Transistor experiments,
catalog. Laboratories, 1131-L Valota, Redwood City, California.
20-WATT 40-80 CW Transmitters $25.00. Wired, tested, with
tubes. Postpaid with remittance. Jackson Electronlcs 1605
South Raleigh, Denver 19, Colorado.
GOVERNMENT Surplus Receivers, Transmntters Snooperscopes
:’Aarabollc Reflectors, Picture Catalog 10¢. Meshna Malden 48,
ass

TRADE-IN Television Sets $9.95 Plus Shlppmg Jones TV,
Sanatoga, Pa. E - -_—
TELEVISION & Radio Tubes, Parts and Supplies. Guaranteed.

Hi-Quallty Tube Co., Inc., 284 Lafayette St., Rahway, New Jersey.

TUBES-—TV Radio, Transmlttlng and tndustrial Types at Sen-
sibly Low Prices. New Guaranteed 1st Quality Top Name Brands
Only. Write for Free Catalog or Call WAlker 5-7000. Barry Elec-
tronics Corp., 512 Broadway, New York 12N, N. Y.

DIAGRAMS for repairing radios $1.00, Television $2.00, Give
make, model. Diagram Service, Box 672- PE, Hartford 1, Conn.

RADIO & TV Tubes at Manufacturers Prices! 100% Guaranteed!
Brand New! No re-bands or pulls! United Radio, Box 1000,
Newark, N. J.

FM TUNERS, 88-108 megacycles,
Grutman, 1E 167 St,, N. Y. 52, N.
PRINTED circuit board for one transistor radio, parts list, as-
sembly instructions $1.00 postpaid. Also spemal boards custom
made. Electronic Aids, Box 137, Stamford, Conn.
SIX transistor, plus diode and thermistor pocket radio complete
with battery, earphone, and attachable antenna only $26.95.
Leather case $1.50 extra. Tropical Enterprise, Box 44168,
Miami 44, Florida.

CITIZENS Band Walkie-Talkie.

4 tubes complete, $14.95.
Ye

A jewel of a precision manufac-
turing and advanced design. Complete five tube circuit in a
three pound package. 1.5 transmitter. Super sensitive receiver
with AVC and ANL. Aluminum case. Telescoping antenna. Com-
plete schematic and plans. $2.00. Elettronics Chassis Kit
$15.95. Complete kit $34.95, wired and tested $49.95. Send
10¢ for detailed information or order now—money back if not
satisfied. Dixon Electronics, 13444 West McNichols, Detroit
35, Mich.

BARGAIN parts kit M102—Fabulous Assortment—20 pounds, 50
items, $50 value for $3.00. (Add Postage.) MDC, 944 W. Tioga
Street, Phila. 40, Pa.

WANTED

CASH Paid! Sell your surplus electronic tubes. Want unused,
clean transmitting, special purpose, receiving, TV types, mag-
netrons, klystrons, broadcast, etc. Also want military &
commercial lab test and communications gear. We swap too,
for tubes or choice equipment. Send specific details in first
letter. For a fair deal write, wire or telephone: Barry, 512
Broadway, New York 12, N. Y. WAiker 5-7000.

CASH for used short-wave Ham Receivers,
Accessories. Treger, W9IV).
Tuxedo 9-6429.
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Transmitters and
2023 N. Harlem Ave., Chicago 35,

November issue closes September 3rd.

Send nrder and remittance to POPULAR ELEC-

HIGH-FIDELITY

Free Wholesale Catalogue. 125-P

Carston,

RECORDERS, Hi Fi.
East 88, N.Y.C. 28.

DISGUSTED with "HI" Hi-Fi Prices? Unusual discounts on your
High Fidelity Requirements. Write Key Electronics, 120 Liberty
St., New York 6, N. Y. EVergreen 4-6071. B
UNUSUAL values. HiFi Components, tapes and tape recorders.
Send fcor package quotations. Stereo Center, 18 W. 37 St
N. Y. C.

TAPE & RECORDERS

HIGHEST Trade-in Ailowances Toward Ampex, Concertone, Crown,
Ferrograph, Presto, Pentron, Components. Accessories. Catalog.
Boynton Studio, 10-PE Pennsylvania, Tuckahoe, N. Y

TAPE Recorders, Hi-Fi Camponents, Sleep Learning Equipment,
Tapes. Unusual Values. Free Catalog. Dressner, 69-02F, 174
_St., Flushing 65, N. Y_

RECORDERS, Tapes, HiFi Components, Four Track Stereo Replace-
mer;t Heads. Catalogue, EFSCO, 270-P Concord, West Hempstead,
N. Y.

PLASTICS

NEW Liquid Casting Plastic, clear colors. Embed real flowers,
minerals, biological specimens, delicate instruments, electronic
parts. Also cold-setting resin and fiberglass for laminating,
casting, molding, coating. Manual 25¢. Castolite, Dept. K-108,
Woodstock, illinois.

BUSINESS OPPORTUNITIES

RADIO Parts Stores and Hi-Fi Salons! Someone ‘‘borrowing'
your personal copy of Pcpular Electronics each month? You
ought to be taking advantage of Popular Electronics’ convenient
re-sale plan. Sell copies in your store . . . perform a good
service for your customers . . . with no risk Involved. For de-
tails, write: Direct Sales Department, Popular Electronics, One
Park Avenue, New York 16, New York.

INSTRUCTION r'r

ELECTRONIC And Aeronautical Engineering Techaology. Two
Year Courses. Bachelor cf Science Degree in three years.
Northrop Institute in Southern Caiifornia prepares you for
highly paid positions in Asiatlon and Electronic industries. Em-
ployment assistance during school and after graduation. Ap-
proved for Veterans. Write for free catalog. Northrop Institute
of Technology, 1183 Arbor Vitae, Inglewood 1, California.

Always say you saw it in—POPULAR ELECTRONICS



BOOKS 10¢—all sublects—catalog 10c Cosmrc Clayton 2-3, Ga

COMPLETE Correspondence Course in Radlo T, & Electromcs
Only 12 sections. Includes 1st Class License Prep Very Low
rates. Ascot School of Electranics, Box 29092, Los Argeles 29,
Calif.

CODE learned forever in minutes with amazing memory aid. $1.
McKenzie Enterprises, Box 245, Palo Alto, California.

SPECIAL offer, complete “correspondence course in Radio, Elec-
tronics and Television. All new material. Only $49.50. Formerly
sold for over $300.00. 44 books, over 2000 pages. Limited
supply. For details write Dept. PE, Electronics Training, P. 0.
Box 764, Pittsburgh 30, Pennsylvanla

nETECTW?FTMessron_Home Study. Badge Cerm"cate, Future.

Box 41197-AG, Los Angeles 41, California.

USED Correspondence Courses, Educational Books Bought Sold
Rented. Catalog. Vernon, Summervnlle Ga.

ALGEBRA or Calculus, Powerful Modern Mathematlcs Easy Prac-
tical Lessons, First Four $1, Mathco, 4256-8 Mmmor Cincinnati
17, Ohio.

PATENTS

SAVE High Fees. Apply for your patent yourself. New Kit now
makes it easy. Free ''Registration Form."” Miss Clare Ardun,
806 Wm. Penn Annex, Philadelphia S, Penna.

-

INVENTIONS WANTED

-

INVENTIONS wanted. Patented: unpatented. Global Marketing
Service, 2420 77th, Oakland 5, Calif.

- SHOPPING GUIDE
- Classified

A HANDY REFERENCE TO PRODUCTS AND SERVICZS NOT
NECESSARILY ELECTRONIC, BUT OF WIDE GENERAL INTEREST.

STAMPS & COINS

105 DIFFERENT U.S. stamps 25¢. Approvals included. Shelron,
Box 907-E, New York 8, N. Y.

g

:BUSINESS DPPURTUNITIES

VENDING Machines—No Selling. Operate a route of coin ma-
chines and earn amazing profits. 32-page catalog free. Park-
way Machine Corporation, Dept. 12, 715 Ensor St., Baltimore

MAKE $25 $25 $50 Week chppmg newspaper items for publishers.

Some clippings worth $5.00 each. Particulars free. National,
81-DG, Knickerbocker Station, New York City.
WE Pay $4.50 I|b. dried. Grow Mushrooms. Cellar, shed and

outdoors. Spare, full time, year round. We pay $4.50 Ib. Free
Book. Mushrooms, Dept. 334 2954 Admiral Way. Seattle, Wash.

EARN extra money selling advertising book matches. Free
samples furnished. Matchcorp, Dept. MD-99, Chicago 32, Illmms
CORRESPONDENTS needed for specral assignment coverage
Credentials and instructions furnished at low cost. Write: Wads-
worth, 1821 East Street, Pittsburgh 12R, Pa.

September, 1959

OPERATE Profitable mail order business!! Write: Bond, 1637-X,
West Vernon, Phoenix, Arizona.

EARN Money At Home raising fishworms for us! Backyard,
garage, basement. We buy your crop! Inquire: Oakhaven-103,
Cedar Hill, Texas.

EMPLOYMENT INFORMATION

FOREIGN Employment Information—%1. Parks, Box 16657, Lakz
City Seattle 55, Wash.

JOBS Overseas! Janecek Development Co
York 55, N. Y.

AMERICAN Cverseas Jobs. High Pas. Man, Wio'meni,iTransporta:
tion Paid. Free Information. Write: Transworld, Dept. NS, 200
West 34th St.,

109 Hub Station, New

New York 1.

LEATHERCRAFT

FREE ‘‘Do-It-Yourself'” Leathercratt Catalog.
Company, Box 791—D31, Fort Worth, Texas.

Tandy Leather

PHOTOGRAPHY—FILM
EQUIPMENT, SERVICES

OPTICAL Bargains—Request Free Giant Catalog “'CJ."" 96 pages
—Astronomical Telescopes, Micrascopes, Lenses, Binoculars,
Kits, Parts. Amazing war surplus bargains. Edmund Scientific
Co., Barrington, New Jersey.

MISCELLANEOUS

Graduatas earn $1,000-$3,000 every
State approved. Union

BECOME Tax Consultant.
tax season preparing returns evenings.
Institute, Lakewood 3C,

SONGPOEMS And Lyrics Wanted' Mall to: Tin Pan Alley, Inc.,
1650 50 Broadway, New York 19. N.

“WINEMAKING: Beer, Ale Brewmg " lustrated. $2.00. Eaton
Books, Bo« 1242-C, Santa Rosa, Catifornia.

BARGAIN—12 ball pens $.. Free gift. W. Gill, 89-20 74 Ave.,

Brooklyn 27, N. Y.

RADIO T. V. Amateur Repairs. New 33a” x 534" 6 Transistor
Pocket Radios completely assembled in case with speaker and
ear jack. Need slight adjustment. Retail for $39.95. Parts
Value $14.00. $7.50 each. 3 for $21.00. 25% Deposlt on all

C.0.D.’s. Postage prepaid on adwance payment. Cees Trading
Co., Inc., 1344 S. Halsted, Chicage 7, III.

SAY YOU SAW
IT IN
POPULAR ELECTRONICS
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SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO (. 0.D.

C.R.T.TESTER

Tests «« Rejuvenates ALL PICTURE TUBES
ALL BLACK AND WHITE TUBES ALL COLOR TUBES

SUI'ERIOR’S
NEW
MODEL 83

~C.R.T. Tube Tester

Total Price ... $38.50
Terms: $8.50 after 10 day trial,
then $6.00 monthly for 5 months
if satisfactory. Otherwise return,
no explanation necessary.

From 50 degree to 110 degree types
—from 8’ to 30" types.

@ Model 83 is not simply a rehashed black
and white C.R.T. Tester with a color
adapter added. Model 83 employs a new
improved circuit designed specifically to
test the older type black and white tubes,
the newer type black and white tubes and
all color picture tubes. @ Model 83 provides
separate filament operating voltages for the
older 6.3 types and the newer 8.4 types.
@ Model 83 employs a 4” air-damped meter
with quality and calibrated scales. @ Model
83 properly tests the red. green and blue
sections of color tubes individually—for
each section of a color tube contains its
own filament, plate, grid and cathode. @
Model 83 will detect tubes which are appar-
ently good but require rejuvenation. Such
tubes will provide a picture seemingly good

Test ALL picture tubes—in the carton—
out of the carton—in the set!

but lacking in proper definition, contrast
and focus. To test for such malfunction,
you simply press the rej. switch of Model
83. If the tube is weakening. the meter
reading will indicate the condition. @
Rejuvenation of picture tubes is not simply
a matter of applying a high voltage to the
filament. Such voltages improperly applied
can strip the cathode of the oxide coating
exsential for proper emission. The Model 83
applies a selective low voltage uniformly to
assure increased life with no danger of

cathode damage.
s 3 85o

Housed in handsome portable
Saddle Stitched Texon case—
complete with sockets for all
®lack and white tubes and
all color tubes. Only

Superior’s New Model TV-50A G! NOMETER
7 Sighal Generators in One!

v R.F. Signal Generator for A.M. Y Bar Generator

Model TV-50A GENOMETER. ..

Total Price .. .$47.50
Terms: $11,50 after 10 day trial, then
$6.00 monthly for 6 months if satis-
foctory. Otherwise return, no explona-
tion necessory.

V R.F. Signal Generator for F.M.

vV Audio Frequency Generator

vV Cross Hatch Generator
v Color Dot Pattern Generator

v Marker Generator

This versatile All-Inclisive GENERATOR Provides ALL
the Outputs for Servicing:
A.M. Radio « F.M. Radio « Amplifiers - Black and White TV
e Color TV

R. F. SIGNAL GENERATOR: The Model
TV-50A Genometer provides complete
coverage for A.M, and F.M, alignment.
Generates Radio Frequencies from 100
Kilacycles to 60 Megacycles on funda-
mentals and from 60 Megacycles to 180
Megacycles on powerful harmonics.

VARIABLE AUDIO FREQUENCY GEN-
ERATOR: In oddition to o fixed 400
cycle sine-wave audio, the Madel TV-
50A Genometer provides a variable 300
cycle to 20,000 cycle peaked wave
audio signal.

BAR GENERATOR: The Model
TV-50A projects an actual Bar
Pattern on any TV Receiver
Screen. Patterns will consist of
4 to 16 horizontal bars or 7 to
20 vertical bars.

CROSS HATCH GENERATOR: The Model
TV-50A Genometer will project a cross-
hatch pattern on any TV picture tube.
The pattern will consist of non-shifting,
horizontal and vertical lines interlaced to
provide a stable cross-hatch effect.

MARKER GENERATOR: The Model TV-50A includes all the most
frequently needed marker points. The following markers are pro-
vided: 189 Kc., 262.5 Kc., 456 Kc., 600 Ke., 1000 Ke., 1400 Ke., 1600
Kc., 2000 Kc., 2500 Kc., 3579 Kc., 4.5 Mc., 5 Mc., 10.7 Mec., (3579 Kc.

is the color

burst frequency).

DOT PATTERN GENERATOR (FOR COLOR TV)
Although you will be able to use most of your
regular standard equipment for servicing Color TV,
the one addition which is a ‘‘must”’ is a Dot Pattern
Generator, The Dot Pattern projected on any color
TV Receiver tube by the Model TV-50A will enable
you to adjust for proper color convergence.

lutely complete with shielded leads $47 50

ond operating instructions. Only

The Model TV-50A comes abso-

USE APPROVAL FORM ON NEXT PAGE p

We invite you to try befer

you buy any of the models de-

scribed on this and the following pages. if after a 10 day

trial you are completely satisfied and decide to keep the
Tester, you need send us only the down payment and agree
to pay the balance due at the monthly indicated rate.

MOSS ELECTRONIC, INC.
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PRINTED IN U.8.A,

NO INTEREST OR FINANCE CHARGES

ADDED!

If not compleieiy sotisfied, you are privileged fo return the
Tester to us, cancelling any further obligation.

Dept.D-655 3849 Tenth Avenue, New York 34,N.Y.

POPULAR ELECTRONI!CS



TRY FOR 10 DAYS

before you buy:

then if satisfactory pay in easy, interest free,
monthly payments. See coupon below.

I IS IR I SN DINS BEES e DN SN SIS e .
Superior's New

o N A truly do-it-yourself type

TUBE TESTER

TEST ANY TUBE IN 10 SECONDS FLAT!

Turn the filament
selector switch to posi-
tion specified.

nated on our chart

Press down the gual-
ity button —

(over 600 types in-

cluded).

THAT'S ALL! Read emission quality direct on bad-good meter scale.

—mm—
FEATURES:

o Tests over 600 tube types. » Tests OZ4 and
other gas-filled tubes. ¢ Employs new 4” meter
with sealed alr-damping chamber resulting in
accurate vibrationless readings. ¢ Use of
sockets permits testing all popular tube types
and prevents possible obsolescence. e Dual
Scale meter ‘Fermit.s testing of low current
tubes. e 7 and 9 pin straighteners mounted on
panel. o All sections of multi-element tubes
tested simultaneously. e Ultra-sensitive leak-
age test circuit will indicate leakage up to 5
megohms.

Insert it into a num-
@ bered socket as desig-

Mode) 82A —Tube Tester

Total Price $36.50
Terms: $6.50 after 10 day trial,
then $6.00 monthly for 5 months
if satisfactory. Otherwise re-
turn, no explanation necessary.

Production of this Model was delayed a full
year pending careful study by Superior’s en-
gineering staff of this new method of testing
tubes. Don't let mislead !
We claim Model 82A will outperform similar
looking units which sell for much more—and
as proof, we offer to ship it on our examine
before you buy policy.

handsome, portoble, Saddle- Net
Stitched Texon case. Only....

Superior’s STANDARD PROFESSIONAL

. TUBE TESTER
TW-11

Model 82A comes housed in 3 50

Madel TW-11—Tube Tester
Total Price $47.50
Terms: $11.50 aofter 10 day trial,
then $6.00 monthly for 6 months
if satisfactory. Otherwise re-
turn, no explanation necessary.

We invite you to try before you
buy any of the models described
on this page, the preceding
page and the following pages.
If aofter o 10 day trial you are
completely satisfied and decide
to keep the Tester, you need
send us only the dawn payment
and agree to pay the balance
due at the monthly indicated
rate.

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!

e Tests all tubes, including 4, 5, 6, 7,
Octal, lockin, Hearing Aid, Thyratron,
Miniatures, Sub-miniatures, Novals, Sub-
minors, Proximity Fuse Types, etc.

e Uses the new self-cleaning lLever Ac-
tion Switches for individual elemert test-
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 to damage o
tube by inserting it in the wrang socket.

o Free-moving built-in roll chart provides
complete data for all tubes. Printed in
large easy-to-read type.

NOISE TEST: Phono-jack on front panel
for plugging in either phones or externol
omplifier detects microphonic tubes or
nose due to faulty elements aond loose
internal connections.
EXTRAORDINARY FEATURE

SEPARATE SCALE FOR LOW-CURRENT
TUBES Previously, on emission-type tube
testers, it has been standard proctice 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 greatly
simplifies testing of low-cur-

rent types (3 50
Housed in hand-rubbed ook 47N
cabinet Gt

r-----------------------------

» & & & &

MOSS ELECTRONIC, INC.

[J Model 83 . Total Price S28.50
$8.50 within 10 days. Balance
$6.00 monthly for 5 months.

(0 Model TV-50A .Total Price $47.50
§11.50 within 10 days. Balance
§6.00 monthly for 6 months.

0O Model TW-11
$11.50 within 10 days.
monthly far 6 menths.

Address . ... ... ..o

Please send me the units crecked on approval. If completely satisfied | will pay on
the terms specified with no interest or finance charge. odded. Otherwise, | will return
ahter o 10 day trial poesitive'y cancelling all further abligotion.

. .Total Price $47.50
Balance $6.00

All prices net, F.O.B., N. X¥. C.

Dept. D-655 3849 Tenth Ave., New York 34, N. Y.

[J Model 82A.. Total Price $36.50
§6.50 within 10 days. Balance
$6.00 monthly for 5 months.

[~ Model 57 Total Price $42.50
$12.50 within 10 days. Balance
§6.00 monthly for § months,

O Model 79 Total Price $38.50
$8.50 within 10 days. Balance
$6.00 monthly for 5 months.

Zorne




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

i+, VACUUM TUBE VOLTMETER

Model 77—~VACUUM TUBE VOLT-

METER. . .Total Price. .. .$42.50
Terms: $12.50 after 10 day trial, then
$6.00 monthly for 5 manths if satis-
factory, Otherwise return, no explana-
tion necessary.

Model 79—Super Meter
Total Price $38.50
Terms: $8.50 after 10 day trial,
then $6.00 monthly for 5 months
if satisfactory. Otherwise return,
no explanation necessary.

Superior’s

Model 77

WITH NEW 6’

e Extra large meter scale enables us to print
all calibrations in large easy-to-read type.

s Employs a 12AU7 as D. C. amplifier and
two 9006's as peak-to-peak voltage rectifiers
to assure maximum stability. e Meter is
virtually burn-out proof. The sensitive 400

AS A DC VOLTMETER: The Model 77 is tn-
dispensable in Hi-F| Amplifier servicing and
a8 must for Black and White and color TV
Receliver servicing where circuit loading can-
not be tolerated.

AS AN ELECTRONIC OHMMETER: Because
of its wide range of measurement leaky ca-
pacitors show up glaringly. Because of its
sensitivity and low loading, Intermittents
are easily found, isolated and repalred.

AS AN AC VOLTMETER: Measures RMS
values if sine wave, and peak-to-peak value
if complex wave. Pedestal voltages that de-
termine the ‘'black’ level in TV receivers
are easily read.

FULL-VIEW METER

Compare it to any peak-to-peak V. T. V. M. made by any other manufacturer at any price

micro-ampere meter is isolated from the
measurtng circult by a balanced push-pull
amplifier. o Uses selected 17 zero tempera-
ture coefictent resistors as multipliers. This
assures unchanging accurate readings on all

ranges.
SPECIFICATIONS

e DC VOLTS—0 to 3/15/75/150/300/750/
1,500 volts at 11 megohms input resistance.
» AC VOLTS (RMS)—0 to 3/15/15/150/
300/750/1,500 volts. ¢ AC VOLTS (Peak to
Peak)—0 to 8/40/200/400/800/2,000 volts.
» ELECTRONIC OHMMETER—0 to 1,
ohms /10,000 ohms /100,000 ohms/1 meg-
ohm/10 megohms/100 megohms /1,000 meg-
ohms. ¢ DECIBELS: -10 db b
+ 10 db to + 38 db, + 30 db to + 58 db.
All based on 0 db = .006 watts (6 mw) into
a 500 ohm line (1.73v). « ZERO CENTER
METER—For discriminator alignment with
full scale range of 0 to 1.5/7.5/31.5/75/
150/375/750 volts at 11 megohms input re-
sistance.

Comes complete with operating instructions, probe leads, and stream- s42 50
lined carrylng case. Operates on 110-120 volt 60 cycle. Only.......

SUPERIOR'S

SUPER-METER ‘Wi New v
NEW MODEL 79

A Combination VOLT-OHM MILLIAMMETER

FULL-VIEW METER

Plus CAPACITY, REACTANCE, INDUCTANCE & DECIBEL MEASUREMENTS
Also Tests SELENIUM & SILICON RECTIFIERS, SILICON & GERMANIUM

DIODES

The model 79 represents 20 years of continu-
ous experience in the design and production
of SUPER-METERS, an exclusive SICO de-
velopment. It includes not only every circuit
improvement perfected in 20 years of speciali-
zation but, in addition includes those services
which are ‘"musts‘' for properly servicing the
ever-increasing number of new components
used in all phases of today's electronic pro-

duction. For example with the Model 79
SUPER-METER you can measure the quality
of selenium and silicon rectifiers and ail
types of diodes — components which have
come into common use only within the past
Ave years, and because this latest SUPER-
METER necessarily required extra meter
scaée. SICO used its new full-view 6-inch
meter.

SPECIFICATIONS:

e D.C. VOLTS: 0 to 17.5/15/75/150/750
1.500. @ A.C. VOLTS: 0 to 15/30/150/30C
1,500/3,000 @ D.C. CURRENT: 0 to 1.5/15/
150 Ma. 0 to 1.5/15 Amperes @ RESIST-
ANCE: 0 to 1,000/100,000 Ohms, 0 to 10
Megohms. @ CAPACITY: .001 to 1 Mfd., 1 to
50 Mfd. @ REACTANCE: 50 to 2,500 Ohms.
2,500 Ohms to 2.5 Megohms. INDUC-
TANCE: .15 to 7 Henrles, 7 to 7,000 Henries.
® DECIBELS: —6 to +18, +14 to +38, +34
to +58. The following components are all
tested for QUALITY at appropriate test po-
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tentials. Two séparate BAD-GOOD scales on
the meter are used for direct readings. All
Electrolytic Condensers from 1 MFD to 1000
MFD. All Germanium Diodes. All Selenium
Rectifiers. All Silicon Diodes, Al Silicon
Rectifiers,

Model 79 comes complete with operating
instructions, test leads, and s
streamlined carrying case. 50
Use it on the bench—use it

on calls. Only

DAYS
THEN if satisfacte

pay in easy, interest free, monthly
payments. See coupon inside.

We invite you to try before you
buy any of the models described
on this and the preceding pages.
If after a 10 day trial you are
completely satisfied and decide to
keep the Tester, you need send us
only the down payment and agree
to pay the balance due ot the
monthly indicoted rate. (See other
side for time poyment 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!




