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BAKERSFIELD URANIUM STORY
HOME-BUILT GEIGER COUNTER
SURVEY OF GEIGER EQUIPMENT

* Plus Usual Feateres °
Frequency Meter * Yoice Operated Alarm

Elextroscope + Light Beam Modulator




PRICES START AS LOW AS 21.95!

When prospecting for uranium, your chances of making a
“strike” can be no better than the equipment you use. When
you're in the field, you must depend on your instruments, so
it pays to get the best! Shown here is but a small sample of
the huge assortment of sensitive, high-quality Geiger and
Scintillation Counters made by EL-TRONICS. Send now for
FREE catalog which shows and describes the complete EL-
TRONICS line of precision instruments for locating uranium.
You're sure to find the most dependable equipment to fit your
own particular needs at the price you can afford.

SN EL TRONICS
OEIORR COUMYES
HAS BEEN FAMOUS FOR OVER 20 YEARS!
Top engineering know-how has made
EL-TRONICS a leader in the nucleonic
field for over 20 years. You are guaran-
teed the world’s most rugged, highest-
quality and durable Geiger and Scintil-
lation Counters available. For FREE
GEIGER illustrated catalog, just mail the coupon
PR-] with your name and address today. Or

1= order any counter shown here on our guar-
$2'|95

antee of satisfaction or money back.
MAIL COUPON FOR

FREE CATALOG

l URANIUM PROSPECTORS SUPPLY CO., Dept. PE-7 I
I 1420 Walnut St., Philadelphia 23, Pa.
| Please send me ABSOLUTELY FREE |
l vour catalog of sensitive, precision-madel
EL-TRONICS Geiger and Scintillation counters. GEIGER
I enclose $...................... (check or money- .
| order). Please send me Geiger or Scintil- | COUNTER
llation Counter Model............... as illustrated inl PR-4
your ad. If I am not completely satisfied, I 3
f may return the instrument within 10 days for | )
1 full refund. 1 $499_5
| |
I NOMer ame 2B L Wadh b s bhde « SPACARC § 2PV 4 W dgo: o
| (FPlease print) g URANIUM PROSPECTORS

: Addresss cepm. premaeiee ® @4 §g B vd Bradd TS e et . be e : SUPPI.Y COMPANY

A Division of National Merchandising Corp.

1420 Walnut St., Philadelphia 23, Pa.
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You Practice

SERVICING

with Kits | Send You

Nothing takes the place of PRACTICAL
EXPERIENCE. That's why NRT training
is based on LEARNING BY DOING. You
use parls { send to build many circuits
- common to Radio and Television. With
\ my Servicing Course you huild the
{ modern Radio shown at left. You
" build a Multitester and use it to help
make $10, $15 a week fixing sets in
spare time while training. All equip-

ment is yours lo keep. Coupon below will
bring book of important facts.
other equipment you build.

| Will Train You at Home in Spare Time
to be a RADIO TEl.EVISIUN Technician

TELEVISION

Making Jobs, Prosperity

L 25 million homes have Television

sets now. Thousands more sold
every week. Trained men needed
to make, install, service TV sets.
About 200 television stations on
the air. Hundreds more being built.
Good job opportunities here for
# qualifiedtechnicians, operators, ete.

N.R.l. Training Leads to

Good Jobs

| TRAINED

THESE MEN

r o ““I have progressed very rap-

idly. My present position is
Studio Superviser with
KEDD Television, Wichi-
ta."—Eimer Frewaidt, 3026
Stadium, Wizhita, Kans,

)

“Fix sets part time in my
shop. Made about 8500 first.
three months of the year.
Could have more but thisis »
about all I ean handle.”— ~

Frank Borer, Lorzin, Ohio. A
“I've come a long way in
Radwo and Televisien since
grarh ating. Huve my own
. busi tess on Main Stevet.” —
Joe Travers. Asbury Park
New Jerey.

“I didn’t know a thing
about Radio. New have a
good job as Studio Engr-
neer at KMMdL"” — Bill
Detzell, Centsal City,
Nebraska.

llke These

¥ BROADCAST-

ING: Chief Tech-
" nician, Chief
Operator, Power
Monitor, Record-
. ing Operator,
Remote Contrel Operator. SERVIC-
ING: Home and Auto Radios, Televi-
sion Receivers, FM Radios, P.A. Sys-
tems. IN RADIO PLANTS: Design
Assistant, Technician, Tester, Serv-
iceman, Service Manager. SHIP
AND HARBOR RADIO: Chief
Operator, Radio-Telephone Opera-
tor. GOVERNMENT RADIO: Op-
erator in Army, Navy, Marine Corps,
Forestry Service Dispatcher, Airways
Radio Operator. AVIATION RADIO:
Transmitter Technician, Receiver
Technician, Airport Tr'mcmltter
Operator. TELE-
VISION: chk-up
Operator, Tele-
vision Techni-
cian, Remote
Contro! Operator.

Mail Today-lész‘ed Way toBetterPay

POPULER EL
1953),

July, 1955

3 OFICS is_published mon
at €4 E. Lak2 St., Chi
SUBSCRIPTION RATES: One year U.S. and

It shows

You Practice

*BROADCASTING

with Kits | Send You

As part of my Communications Course
I send you parts to build low-power
Broadcasting Transmitter at left.
Use it to get practical experience. You
put this station “‘on the air” . .. per~
form procedures demanded of broad-
2 casting station operators. An FCC
! Commercial Operator’s License can
be your ticket to a bright future. My
Communications Course trains you
to get your license. Mail coupon
Book shows other equipment you
build for practical experience.

Training PLUS opportunity is the PERFECT COM-
BINATION for job security, advancement. When times
are good, the trained man makes the BETTER PAY,
gets PROMOTED. When jobs are scarce, the trained
man enjoys GREATER SECURITY. NRI training can
help assure you and your family more of the better
things of life. Raio is bigger than ever with over 3,000
broadeasting stations and more than 115 MILLION
sets in use, and Television is moving ahead fust.

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

My training is practical, complete; is backed by 40 years of success training
men at home. My, well-illustrated lessons give you basie principles you peed
and my skillfully developed kits of parts “bring to life'” things you learn
from the lessons. I start sencling you special booklets that show you how to
fix sets the day you enroll. Multitester you build with my parts helps you
discover and correct set troubles, helps you make money fixing neighbors’
setsin spare time while training. Many make $10, $15 a week extra this way.

Mail Coupon— Find Out What Radio-Television Offer You

Act now to get more of the good things of life. I send actual lesson to prove
NRI home training is practical, thorough. My 64-page book “How to be
a Success in Radio-Television" shows what my graduates are doing and
earning. It gives important facts about your opportunities mIRadlo-
Television. Take NRI training for as little as
AVAILABLE 35 a month. Many graduates make more than

to all qualified

the total cost of my training in two weeks.
VETERANS

Mail coupon now to: J. E. SMITH, President,
UNDER G.1. BILLS

1. & SMITH, President

Notionel Radia Institute
Woshingten, ©. €.

Our 40th Year

Dept. 5GD4 National Radio Insm.ute,
Washington 9, D. C.
Our 40th year.

MR. J. E. SMITH, President, Dept. SGD4
Nationa! Radio Institute, Washington 9, D, €.

Mail me Sample Lessun and 64-page Book. FREE.
(No salesman wiil cal'. Please write plainly.)

Age

Zone. .. .State.

write in dote.

/ VE TS of discharge

cage 1, Il

v Ziff-Davis Publishing Company,

Emered as second class matter Aug

possessions, aud Capada $3. 0(
countries 34.0

William B, ZIiff. Chairman of the Board (1946.
1953 at the Post Office, Chicapo, Illinois,

st 27,
$5.00; all mlu_r fureign

Par-American Union Countrics
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GREAT OPPORTUNITY FIELDS
Conditions ar= changing. Many ‘“‘one cperation” jobs that
have paid well will not last. Don’t be satisfled with a 'no future’’
job. Whether 17 or up to 45 years of age, train the Coyne

way for a better job and a real future in ELECTRICITY or
TELEVISION-RADIO, fields that offer o world of opportunities.

YOU can TRAIN in great CHICAGO SHOPS

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

B. W. COOKE, Presicent @@ N FOUNDED 1899
ELECTRICAL SCHOOL

A TECHNICAL TRADE IMSTITUTE OPERATED NOT FOR PROFIT
509 $. PAULINA STREET, CHICAGO, Pept, B5-71H

ELECTRICITY s RADIO + TELEVISION % REFRIGLRATION % ELECTRONICS

COYNE offers

gION

LOW COST

cTRON!
Training in
Sparg Time AT HOME

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

Coyne brings you the first truly lower cost, MODERN—QUALITY Televi-
sion Home T'raining; training designed to meet Coyne standards. Not an
old Radio Course with Television ‘“‘tacked on”. Here is MODERN TELE-
VISION TRAINING including working knowledge of Radio. Includes
UHF and COLOR 1V. No Radio background or previous experience needed.
Personal guidance by Coyne Staff. Practical Job
Guides to show you how to da actual servicing
jobs—make money early in course.With Coyne
Television Home Training ynu pay only for
your training, ao costly “put tcgether kits’’,

® A
_EI.AECTRI*CA.- SCHOOL

500 Paulina St., Dept. B5-H77, Chicago 12
A TECHNICAL TRADE INSTITUTE
OPERATEL NOT FDR PROFIT

July, 1955

B.W. COOXE, Prosident

iraining . .. the largest, oldest, best
2quipped residential school of its
tind. Lstablished 1899.

AmericanRadinHietary Com

| Name

in Great
Shops of COYNE

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

Gef FREE Book

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

B. W. COOKE, President
l COYNE ELECYRICAL SCHOOL
l 500 S. Paulina St.,Chicago 12, 11, Dept. BS-71H

| Send BIG FREE book and details of your
training offer. This does not obligate me and
I no salesman will call. I am interested in:

| [3J Electricity [] Television-Radio
I Name i

I Address =

| City. State

SEND COUPON FOR FREE
BOOK ;

and full details, /:-‘;ﬁ?n';
including easy
Payment Plan.

No obligation, no
salesman will call.

COYNE ELECTRICAL scuom.\ _ng%"_-%o/“
Television Home Training Div.\—

500 S. Paulina St., Chicago 12, IIl.,

Dept. B5-HT7

| Send I'ree Book and details on Televisiun

I Home Training, This does not obligate me and

no salesman will ¢all.

I Address__ e

| Ciry. State




BUY YOUR TV TUBES -
AT WHOLESALEI!

304 49 . .49  25BQ6 ..... .79
3Q5 59 .49 25L6GT ... .39
354 ., 4o 49 .49 25W4GT ... .39
3v4 . 49 o 59 2526 . v 37
B = 39 =59 3585 ....... 39
5v4 ... 49 .39 38C5 ... .. .39
5Y3 st 29 49 /W4 L 29
54 . od bt 49 69 35231 vqrend 29
573 | ife. w1 29 69 3575 29
6AB4 ... .39 .49 35751 i Re.! 29
6AGS ... .. .49 .39 36 ... e 229
6AJS ... ... .69 229 37 o ibe 29
6AKS . ..... .69 L w20 39/44 .29
6ALS .. ... 39 TA4/XXL .. 39 49 ... .29
SAQ5 ... .. .49 TA6 ... 49 50BS ....... .
6ASS ... .. .49 TAT ... 49 50C5

bATS ... 239, TA8 ... .49 50L6

6AUS .. ... 39 TAK? ... olk) 75) Pev¥

bAVE ... 39 784 ... .49 76

6B7 s 79 785 ........ .49 77

6BAL ... .. .49 786 . siiaie .49 80 bl
6BAT ... .59 BT R enst pol - 40, HiLIeT ...
6BC5 ...... 49 TF7 ... ... 59 11723

Minimum Order
$1.00

95% deposit with or-
der. Balance C.0.D. If
full remittance is sent,
please include postage.
Excess money will be
retunded. Quantity us-
ers—write tor special
diseounts!

FREE!

with every order of $20
or more—famous ‘" 0Ox-
wall”’ magnetic screw-
driver kit. Includes all
sizes — DPhilips head,
long handies to get in
those tight spots, etc.
7 screwdrivers in all.
May be purchased out-
right. List value $4.89

.99 each; 3 for

Mail Your Order to

ELECTRIC
79 CLINTON PL.

NEWARK, N. J.

COMPANY

—31

ITEMS OF INTEREST

"'Photographing"’ the Heart Beat..... B iaooooo (U
Electronic Tests to Improve Beef......... P 61
Extending Microscope Vision. .. .. 0000aD%EaA00aD &6
Etectronic Brain Directs Subway Passengers..... 128

NEW PRODUCTS

Kit Mounts Rear Seat Auto Speaker....... Y 1
Versatile Code Oscillator................ PP 1]
Hearing Aid Uses Five Transistors. .....x........ &6
Novel TY Antenra....o.eevnenn.. eveve e ees b6

If you are unable to find these listed products locally,
write directly to the manufacturers at the addresses given.
Also see the monthly review of new items of interest to the
electronics hobbyist in ''Tools & Gadgets'' appearing cn
pages 109 to 112 of this issue of POPULAR ELECTRONICS.

COMING NEXT MONTH
POPULAR ELECTRONICS

Applause Meter for Amateur Contests
R/C Field Strength Meter

Build Your Own G-M Probe
Electronic Musical Toy

Tubeless Audio Amplifier

High-Fidelity Audio ® Kits ® Radio Control
% Short-wave Listening ® What's New @®
How It Works ® How to Make It ® How to

Use It ® Carl & Jerry ® Tips & Techniques

IN THIS MONTH’S

RADIO & TELEVISION NEWS

(July)

"Avdar”

All-Transistor Automobile Receiver
Transistor Dip Oscillator

An “Improved” Sound Switch
Electranic Ignitian System

Control of Amplifier Damping Factor

Ham Phone Campressor

POPULAR ELECTRONICS
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PUT YOURSELF IN THE
High-Paying TELEVISION

Today, when demand for trained men is
higher than ever before, pay is higher
than ever before, you can train AT HOME
in your SPARE TIME to become a Tele-
vision Technician.

PREPARE FOR A BRIGHTER FUTURE AS A TV TECHNICIAN ¢ tmerss. e

You can hold down a full-time job and still train AT HOME by the same Z;ﬁ?iln',’°i2‘:2cﬁii°g

successful methods | used to help hundreds of men—many with no more Director, Pierce School
than grammar school training—master television! of Radio & Television.

NO EXPERIENCE NEEDED . . . I'LL TRAIN YOU AT HOME IN YOUR SPARE TIME

ENOUGH EQUIPMENT 1O SET UP YOUR CWN HOME LABORATORY

As part of your fraining, | give you all the equipment you need to prepore

W Telephone for BETTER PAY TV job. You build ond keep a professional GIANT SCREEN

LB ronier 1y RECEIVER complete with big picture tube (designed ond engineered to

# .1 take ony size up ta 2l-inch) . . . also @ Super-Het Radio Receiver, RF
@\w

My School Fully Approved to Train Veterans un-
der new Kosear G.I. Bill. Write discharge date
on <oupon.

Signal Generator, Combination Voltmeter-Ammeter-Ohmmeter, (-W Telephone
Transmitter, Public Address System, AC.DC Power Supply. Everything supplied,
RF Signol incfuding all tubes.
Almest from the vety start o rtrg  Generstor
600D mo-\:; w’l\uwrl“o I::mn:’gy ;ymup::i:jin;u:ad.i:i,;v.u;: g FREE Fcc COACHlNG COURSE
SPARE TIME  for friends ond neighbors. Many ';' iy }"“"”"d Qualifies you for Higher Pay! Given to all my studenfs AT NO EXTRA COST
EARNINGS.  fom wn o 413 o wonk . pot to ’h;;:n’;‘;:: after TV Theory and Practice is completed. Helps you qualify for the TOP
own profitchle servics business p,,hm Address JOBS in Radio-TV that demond an FCC License! Full training and prepara-
System  tion at home for your FCC License,

' LEARN ALL ABOUT COLOR TV

A My FM-TV Technicion Courte con save you months
EXPERT FM.TV of troining if you have previous Armed Forces or
TECHNICIAR civilion radio sxperience? Train a1 homy with kits  »

lus equipmant 1o bui £ s ’1
TRAINING et b w0 ¢ ostt  E%* MY 4 FREE AIDS SHOW YOU HOW AND WHERE TO
st GET A BETTER PAY JOB IN TELEVISION.

{For men with previous radia & TY fraining)
I trgin you ot home for an sxciting big poy ,,:"d"’ Recsiver cop for yourself how my simple, practical methods can make suc-
NEW! cess as eosy for you as they have for my hundreds of graduates.

os the mon behind the TV comera. Work with TV
Cut out this Coupon and Mail It Now{
No salesman will call

PRACTICAL "V stars in the TV studios or "on location” af remo!s
CAMERAMAN &  pickupst Avoilable if you wont one-week N
STUDIO COURSE:  course af proctical work on T¥ studio equipment E®
| Mr. Leonard C. lone, President Dapr. E.7 l
RADIO-TELEVISION TRAINING ASSOCIATION
52 Eost 191h Street, New York 3, N. Y

ot Pierce Schoo! of Radia & TV, our ossociale
resident school in New York City.

(omhmnhon anlm-)gr ]

You ged two weeks, 50 hours, ol indensive Ammeter-Ohmmeter

laboratory work on modern  electronic

. OPTIONAL: equipmen? of our ossotiotz sthool in New
2 WEEKS TRAINNG Yok (ity — Pierce School of Radio o 2%
IN NEW YORX &@TY  Tofovision And | give you this AT NO @
AT NO EXTRA C25% EXTRA COST whatsoever, oftar yoy finish
your home study training in Th: Rodio-

FM.TY Technician Course ond FM-TV Tech-

nieran Course. However, your home siudy course is complzfe even
withoul this two.week loboratory session. (4 only onz ol th
mony Extros ovaitoble to you from RTTA il you wont it

m(wlio dm‘bm

Deas Mr. Lons: Mail me your NEW FREE 800X, FREE SAMPLE
LESSON, ond FREE oids tho) will show me how | ron make 816
MOKEY IN TELEVISIDN. 1 und d 1 am under no obligation ond
no salesman will eoll

(PLEASE PRINT PLAIMLY:

Na A
Addrzss. — i

R < . Zone____State______

: 3 ResioFuTy [",‘:“:ML::;E““ED Ir:l TR A s I

52 EAST 19th STREET e NEW YORK 3, N. Y. N e g, 3 vw'a';%:'““"“ 1
Licensed by the Stafe of New York ® Approved for Veferan Training wm wm wm ww e __ e e et _ﬂ
July, 1955 &
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LTHOUGH this July issue is classed as

a “special feature” issue, our readers
will be pleasantly surprised to find that five
major electronic construction articles have
been included, plus several articles on ap-
plications, and the usual numerous inter-
esting features and departments. Your re-
action to this issue-—or format—would be
appreciated, and I hope that I may have
the pleasure of hearing from many of you
in the very near future.

As an additional note to the “Bakersfield
Story,” I might mention that at this writ-
ing a woman prospector in the Kern River
valley has just sold her claims for $500
cash and 10% of all mining profits. The

kst

uranium rush is still on, with claims re-
cently staked in Vermont, Indiana, Illinois
and New Jersey—not to forget similar un-
verified reports from Florida.

All mining authorities agree that urani-
um probably lies undiscovered in many
localities. Some deposits will be found
with the simplest of equipment, such as
that described in this issue. The chances
are in favor of the amateur prospector
with only a limited amount of time and $40
to $50 to spend on a Geiger counter.

Might I suggest that potential authors
read the short note on page 48 which out-
lines some of our present editorial require-
ments? Readers that have sent in in-
quiries of various kinds will also want to
read this particular item.

Although every conceivable effort is
made to produce a magazine completely
devoid of errors, a few have managed to
slip by. Fortunately, these have been of
the most innocent and obvious kind; but
for the sake of convenience—all future er-
rors (when and if they occur) will be
found under the title “Out of Tune.”

o.p.f.

ERMI€ EXCLUSIVE

BASIC SERVICE SHOP TEST ol 1 et o) 19
EQUIPMENT for only $6855* : nad

{D

You get ALL

three of these : e —

precision T, . \ e s

instruments LN e & &

...in this WU —— L= *
sensationa%§ -, ﬁf i & L ;“’*’9"_ ‘;— &%
offer! ’

=

=

EMC model 106
VTVM
Price of this individual unit
Model 106 (wired and
tested)
Model 106 (in kit form) $23.90
Accessory probes available

“,‘ EMC model S00 R.F.
Signal Generator
Price of this individual unit
Model 500 (wired and

$35.90 tested)
Model 500 (in kit form)

EMC model 208
Tube Tester
Price of this individual unit
Model 208 (wired and
$29.75 tested) .90
$19.75 Picture tube adapter available

HOW TO GET IN ON THIS SENSATIONAL OFFER!
Start your own service shop with professional precision test equipment at solid savings plus the free
Picture Tube Adaptor and Instrument Stands given in this special EMC offer.
Go to your favorite loca! jobber, purchase the above three instruments (Models 106, 500, 208), mail the
K three enclosed guarantee cards to EMC and receive by return mail your free $6.46 worth of
valuable accessories. This is a limited offer so act TODAY!

Write Dept. PL-7 for new complete catalog of precision test equipment TODAY! otal price 0 06 and 500 are no

B IV Q€ o vosurewens o, R S———

280 LAPAYETTE STREET, NEW YORK 12, N. V.
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INWVENTORS

If you believe that you have an invention, you should find out how
to protect it. The first step is to have a search made of the prior
pertinent U. S. patents. If a report on this search indicates that
the invention appears patentable you can apply for a patent, and
the specifications and claims should be prepared.

The firm of McMorrow, Berman & Davidson, with offices in Wash-
ington, D. C., is qualified to take the necessary steps for you. We can
make a preliminary search on your invention, advise you whether we
think it can be patented, and prepare your application for patent.

Unless you are fully familiar with the U. S. Patent Laws, we recom-
mend that you engage the services of a Registered Patent Attorney
to protect your interests. The patent laws are your laws. A patent
gives you the right to prevent others from making, using or selling
the invention claimed in your patent for a period of 17 years.

Use these patent laws for your protection. Investigate whether your
invention can be patented. If you have what you believe to be an in-
vention, we suggest that you have this firm make a search for you.

Send for a copy of our Patent Booklet entitled
““How To Protect Your Invention,”’ containing in-
formation about patent protection and patent
procedure. Along with this we will also send you
an ‘“Invention Record’’ form, for your use in
writing down and sketching details of your in-
vention. We will mail them promptly. No obli-
gation. They are yours for the asking.

McMORROW, BERMAN & DAVIDSON

Registered Patent Attorneys
PATENTS o COPYRIGHTS 4 PATENTS

349.A VICTOR BUILDING, WASHINGTON 1, D. C.

July, 1955
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As Much As

50%

SAVINGS
With WRL!

Here's
Just A Few

In our stock of over 600 reconditioned items, protected
by our 90 day, New guarantee . . . and of special inter-
est to beginners!

Heath AT-1 (CW) Xmttr. ..
Hallicrafter HT-17 (CW) Xmttr. ........... ...
Lettine 240 (Fone and CW) Ymttr.
Stancor ST203A (Fone and CW) Xmttr. ... .. .. ...
Stancor ST202A (CW) Xmttr. .
Hallicrafter $-38, S-38A
Hallicrafter S-38C
National SW-54 .. .. ... . ... . .. .. ... ... ... .

Send for our complete recond. equipt. list today!

“It’s Easy to do Business with WRLI!"

EVERYTHING 'IN HI-FI' EQUIPMENT!
Players * Amplifiers * Tuners * Specakers

Microphones * Tape Recorders
“Personalized Engincering Service”
Send for FREE Hi-Fi Booklet.. . . TODAY!

65 watt

GLOBE SCOUT

Completely
Bandswitching

The ideal transmitter for novice or stand-
by Xmitter, Fully bandswitching. 160
thru 10M.., 65 watts CW. S50 watts on
fone. Metering provided. Pi  Network
antenna tuner. Self-contained Power sup-
ply, May be used mobile: provisions for
dynamotor attachment, 100%,
tion of Finat. TVl screened
Compact: B''x16''x8"’,

IMMEDIATE DELIVERY

only

$7.95

per month

modula-
cabinet.

Pay $10.00 Down
Cash: $99.95

PE-7

WORLD RADIO
LABORATORIES

WO 5406 s

“The World's Most Personalized Radio Supply House'
Please rush me your:

O FREE 1955 Catalog [J FREE Hi-Fi Booklet
And full information on:

O Clobe Scout [J Wall Radio Map (25¢)
O Reconditioned Equipment List

Address to:

3415 W. Broadway Council Bluffs, lowa

! Name:
|

Address:

City and State:_

HI.FI TEST RECORDS
" Can you suggest an LP record for use in

testing the frequency response, turntable speed,
etc., of a hi-h system?

Josepu H. Jorpan

Milwaukee, Wis.

Most jobbers’ catalogs list records available for
these purposes. There is the series of test records
made by Cook Laboratories. One of these, in
addition to testing vour system for frequency
response, also has provision for determining the
condition of the LP stvlus vou are using. Audio-
phile and Clarkstan both make similar records.
Of special note is a new Vox release. Incorporat-
ing a frequency test and stroboscopic markings for
checking speed, this record is practically a course
in basic andio.

PORTABLE TRANSISTORIZED RECEIVER

® ] am interested in constructing a small transis-

torized broadcast-band receiver, which would be

suitable for use as a battery-powered, portable

receiver. A list of parts including a schematic and
pictorial diagram would be greatly appreciated.

RicHARD JOHNSON

Verdun, Quebec

Fortunatelv, vour request ties in with our fu-
ture editorial plans. Watch for articles on this
subject in our Fall issues.

CAREERS IN ELECTRONICS
®* T enjoyed the story on “Project Cyclone” in
your April issue, especially the part dealing with
opportunities for careers in electronics. The thing
that bothered me, though, is this: you mentioned
people with college degrees only. How about op-
portunities for technically minded people who
don’t have degrees? Or who are thinking of a
course in electronics at some technical school?
Could you publish a story on these aspects of the
fleld ?
J. R. LeppiNG
Kansas City, Mo.

You took the words rvight out of our editorial
files! We are scheduling, for the Fall, a survey
on this very subject, including information on
schools and o[z[zortunities for careers in electronics
for the non- rngmeprmg -degree technically trained
person.

D.C.-TO-A.C. CONVERTER

® 1 would like to have instructions on how to
convert 6 volts d.c. (automobile electricity) to
115-120 volts, 60 cycle, ac. (house current).
What I would like to do is put such a converter
in my car to be used for an electric razor, radios
and phonographs, and occasionally a tape
recorder, on trips or picnics or such affairs where
regular household current is not available.

If you could help me out, it would be greatly

POPULAR ELECTRONICS
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35,000 ENGINEER V
‘ ING
f POSTS STILL UNHLLED

HERE'S NEW OPPORTUNITY

INDUSTRY'S DOOR IS
WIDE OPEN TO
NEW ENGINEERS

FOR YOU IN THE BIG RACE

FOR ENGINEERS!

Read between the news headlines.
You'll see a whole new field of op-
portunity opening up in the race
for Engineers. Here’s your one big
chance to help the Free World and
win a professional rating.

As an Engineer you’'ll do inter-
esting, rewarding work. You’ll
have a real chance for advance-
ment. Half our industrial leaders
have come up througl Engineer-
ing. You’ll enjoy high professional
standing; economic, cultural and
social prestige. You’ll get true joh
security, And soon after you siart
your course you'll be ready for a
job in an engineering department
as an aide.

1.C.S. can help YOU!

Almost every phase of Engineering
is represented in the 277 I.C.S.
courses. You study in your spare
time, al your own pace. No inter-
ference with job or social life. In-
struction is personalized, direct,
job-related. Bedrock facts and
theory plus practical application.
Low cost. Easy-pay plan. Diplomu
to graduates.

Coupon brings 3 free books!

(1) “How 1o Succeed” —36-page
guide to advancement. (2) Career
Catalog of opportunities in field of
your choice. (3) Sample I.C.S.
lesson in basic mathematics. Just
mark and mail the coupon below.

“] obtained a professional rat-
ing one year short of the time
required 1o complete a college
engineering course,” reports
A. P. A., Wyomissing, Pa.

This statement helps demonstrate
the thoronghness of 1. C. S. instrue-
tion. Take the Engineering courses,
for example. You go step-by-step
fromsimple Avithmetic to advanced
subjects: Thermodynamics, Draft-
ing, llydrostatics, Strength of
Materials, Report Writing, Com-
mercial Law, etc. There’s no
scrimping. You cover as many as
176 subjects in all —as rapidly as
your time and ability permit.

For Real Job Security—Get an 1. C. S. Diploma! ... Easy-Pay Plan...L C. S., Scranton 9, Penna.

INTERNATIONAL CORRESPONDENCE SCHOOLS

(Partial list of 277 courses)

S|

BOX 35295F, SCRANTON 9, PENNA.
Without cost of obligation, send me "HOW to SUCCEED" and the opportunity booklet about the field BEFORE which | have marked X (plus sample lesson):

ARCHITECTURE AVIATION CIVIL, STRUCTURAL LEADERSHIP O Television Technician
and BUILDING [ Aeronautical Engineering Jr. ENGINEERING 0 Foremanship . RAILROAD
CONSTRUCTION {7 Aircratt & Engine Mechanic O Civil Engineering O Industrial Supervision [ Alr Brakes [ Car Inspector

{7 Leadership and Organization 3 Diesel Locomotive

O Personnel-Labor Relations (] Locomotive Engineer
MECHANICAL O Section Foreman
AND SHOP STEAM AND

[ Gas—Electric Welding DIESEL POWER

O Construction Engineering
[ Highway Engineering
A ing [ Reading Struct Blueprints
{J Sanitary £ ing
[ Structural Engineering

BUSINESS
[u] Advemsmg

O Air Conditizning—Retrig.
O Architecture

O Architectural Interior

01 Buitding Contractor

O Business Adm mstrahon
a Cot

[ Buitding " N
a Carpenler and Mill Work O Public Accuuntmg O Surveying and Mapping [ Heat Treatment [ Metaliurgy [ Combustion Engineering

[ Estimating [ Creative Salesmanship DRAFTING [ Industrial Engineering Diesel—Elec. [ Diesel Eng's
[ Heating O Federal Tax [ Airceaft Oratting O Industrial Instrumentation [ Electsic Light and Power

a Pamung Contractor [ Letter-writing Improvement [ Architecturai Dratting O Industrial Supervision [ Stationary Fireman

O Ptumbing {J Otfice Management O Electricai Drafting O Internal Comibustion Engines [] Stationary Steam Engineering

O Reading Arch Blueprints O Professional Secietary [0 Mechanical Drafting O Machine Design-Orafting TEXTILE

ART [ Retail Business Management [ Mine Surveying and Mapping [J Mactine Shop [nspection O Carding and Spinning

. [ Sales Managenent [ Plumbing Orawing and [0 Machine Shop Practice [ Cotton, Rayon, Woolen Mig.
0 Cartooning O Stenographic-Secretarial Estimating ] Mechanical Engineering O Finishing and Dyeing

0 Commercial Art {J Traffic Management [ Structural Dratting O Quality Control [ Loom Fixi'g (] Textile Des'ing
O Fashion lllustrating CHEMISTRY ELECTRICAL O Reading Shop Blueprints O Textile Eng'rg [ Throwing

[0 Magazine iltustrating

[ Show Card and Sign Lettering

O Sketching and Painting
AUTOMOTIVE

[ Auto Body Rebuilding

O Aoto Elec. Technician

[ Refrigeration [J Warping and Weaving

[0'Sheet Metal Worker MISCELLANEOUS

[0 Too! Design [0 Toolmaking [] Domestic Refrigeration

O Lineman RADIO, TELEVISION [ Marine Engineesing
HIGH SCHOOL [u] Industrial Electronics [ Ocean Navigation

] Commercial [] Good English {3 Practical Ragio TV Eng'r'ng [ Professional Engineering

[ Radio and TV Servicing O Short Story Writing

[ Electrical Engineering
O Electrical Maintenance
[ Electrician O Cuntracting

[ Analytical Chemistry

O Chemical Engineering

O Chem. Lab. Technician

O General Chemistry

O Natural Gas Prod. & Trans
[0 Petroleum Engineering

AmericanRadioHistory Com

O Auto-Engine Tune Up O Plastics O High School Subjects i i
O Automobiie [ Pulp and Papar Making O Mathematics {J Radioc Operating [ Telephony
Namn@— - . Age_ _ Home Address_ . — = =
city . Zone_.____ State_ __ Working Hours. AMito P.M
Canadmn residents send coupon to International Correspondence Schools, Canadian, Ltd.,
Occupation__ _ _ _ = Montreal, Canada. . . . Special tuition rates to members of the U. S. Armed Forces.
July, 1955 Il



RAYTHEON
_ CK722
TRANSISTORS

i - 3
¥ . . i
Raytheon Transistors are neither ex- }

pensive cor bard to get. Asa matter of
fact for the price of a tube you can use ; 4
this newest electronic developmcm"
in your rigs. And Raytheon Tragsis-
tors are so practical and \pgpular
you'll find many transistorized cir-
cuits available.

Your mearest Raythdon Tube Sup-
plier has Raytheon Transistors in

RAYTHEUN

Excellonpe in Eloctionécs

RAYTHEON MFG. CO.

Receiving and Cothode Ray Tube Operations
Newston 58, Massachusetts

RELIABLE SUBMINIATURE AND MINIATURE TUBES

SEMICONDUCTOR DIODES AND TRANSISTORS
NUCLEONIC- TUBES
RECEIVING AND PICTURE TUBES + MICROWAVE TUBES

&

| appreciated. I could go out and buy a unit to

do this, but I feel it would be more fun to build
| my own

JouN Lee WriGHT

Maple Heights, Ohio

We appreciate the feeling vou have about the
fun in building your own, but as things stand
now, we have nothing planned in the wav of a
| construction article for the tvpe of converter (or
| inverter) vou require. We can suggest any of sev-
eral fine commercial units that will do the job.
Among (hese are the ATR inverters, the Cornell-
Dubilier converters, and the Terado converters.
Prices range from $10.00 to $50.00, depending on
| the wnit’s capacity and other features. We sug-
gest a trip to vour local parts jobber or a study
]of his catalog.

TAPE CORRESPONDENCE CLUBS

® Just thought I'd let yvou know that I tried con-

tacting the “Record-O-Club,” listed on page 30 of

| your May issue. It is not at the address given
and apparently is no longer in existence.

R. G. Love

‘ Spring Vallev, N. Y

Apparently this is true. We suggest vou contacl
one of the other organisations listed for this area.

® Add to your list of tape clubs (as in “Corre-
sponding by Tape,” May, 1933, issue): “Mag-
netofona Esperantista Kumunumo.”

Those interested in wire or tape correspondence
'using the international language, Esperanto,
should get in touch with:

Ole Nedertand

Tommerup
Kalundberg Honer R. HaNsen
Denmark Bronx, N. Y.

REQUEST FOR BOOK INFO

® Will you please scnd me the exact address of
| the “Pageant Press” publisher? I'd like to get a
| copy of their book “QRD? Snohomish” reviewed
| in your April issue.
| A/1C C. H. BEHLER
f APO 175, N. Y, N. V.
: The publisher’s address is: Pageant Press, Inc.
[ 130 West 42nd St., N. ¥, 36, N. ¥

HI-FI TAPE PLAYBACK

® How can 1 feed the output of my tape re-
corder into a hi-fi system? I have been tape-
recording musical programs from a broadcast-
band radio, but find that playving them back
through the amplifier and speaker included in mv
tape recorder is somewhat less than satisiving. 1
have a 15-watt amplifier and fairlv good speaker.
| The amplifier has three receptacles on the rear
cover. These are marked “precamp. in,” “preamp.
out,” and “amp in.

K. C. DorRrRINGER
Philadelphia, Pa.

First, the amplifier described sounds like an
old Bogen Model PX 15, although the Scott 2104

POPULAR ELECTRONICS
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The New Model 70 UTILITY TESTER

FOR REPAIRING ALL

ELECTRICAL APPLIANCES
MOTORS - AUTOMOBILES - TV TUBES

As an electrical trouble shooter the Model 70:
® Measures A.C. and D.C. Voltages, A.C. and
D.C. Current, Resistances, Leakage, etc.

e Will measure current consumption while the

i

3
]
®

Incorporates a sensitive direct-reading resist-
ance range which will measure all resistances
commonly used in electrical appliances, motors,
etc.

® Leakage detecting circuit will indicate continu-

. ! ity from zero ohms to 5 megohms (5,000,000
R\ 9

2 o im 0..5L Ny ,

g " E L8 o Will test toasters, lrons, Broilers, Heating

o m Pads, Clocks, Fans, Vacuum Cleaners, Re-

‘; :5.";; .
oLYe 1 frigerators, Lamps, Fluorescents, Fans,

&.Eﬁ (o) :
907.;_.7'\/ TesTER Switches, Thermostats, etc.

1 D S Dtt Eg ments, inter-element shorts, burned
out tubes, etc.

As an Automotive Tester the Model 70 will test:

® Both 6 Volt and 12 Volt Storage Batteries ® Generators ® Starters @
Distributors @ Ignition Coils ® Regulators ® Relays @ Circuit Breakers
® Cigcrette Lighters ® Stop Lights ® Condensers ® Directional Signal Systems ©
All Lamps and Bulbs ® Fuses ® Heating Systems ® Horns e Also will locate
poor grounds, breaks in wiring, poor connections, etc.

Handsome round-cornered molded bakelite case, 3V’ x 578" x2V4''. Complete I 585

Ldi N, -

R T N

with oll test leads. Also included is a 64 page book giving detailed instructions.
for testing all electrical appliances, automotive equipment, TV tubes, etc.  Only

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

Tryu‘tfor10daysbeforeyou - e e man GRS SME MNP D e M GED EEs AR DN Sne Eer S aned

buy. If completely satisfied ! MOSS ELECTRONIC DIST. CO., INC.
then send $3.85 and pay IDept. D-144 3849 Tenth Ave., New York 34, N. Y.

balarce at rate of $4.00 per ] Please rusn 1 Model 70 1 agree to pay $3.85 within 10 days
month for 3 months — _N_O after receipt and $£4.00 per month thereafter

Interest or Finance Charges Name

Added! [If not completely | Address

satisfied, return to us, no | ) T
. City Zone State

explanation necessary ] - — g ——

July, 1955
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LAFAYETTE'S pARGAIN SALEY

2 ; ULTRA VIOLET FLASHLIGHT
7 Will cause fluorescent uranium minerals to
glow at a distance of 10 feet or more! De-
veloped for the uranium prospector, Com-
pact-rugged-operates on flashlight batteries.
Supﬁlsed complete with special bulb-reflec-
tar-filter-and 'data sheet. Less batteries.
Shpg., Wt, 2 Ibs.
Mé-l |

LY RS - Ne $2.50

PROFESSIONAL GEIGERSCOPE
More sensitive than a_scintillometer or
mieger counter! In use in A.E.C. lahorato-
vies-universities-Civil Defensc-etc, For pros.
pectors - chemists - experimenters . educators.
Requires no batteries or power source-con-

FISS P WY — Only $4. 16

e VTS Alpha Rays directly into visible sige
- s. Portable as a pocket watch, Complete
with carrying holster-test sample-instruc-
tions. Shpg. W, 8 oz,
= MS-11
=

ATOMIC PROSPECTORS KIT

All the basic tools for the uranium hunter,
Useful to the begihner or professional. In:
cludes ‘'‘Geigerscope’’ -steel ‘~Gold.Pan''-
Prospectors Handbook-magnifying glass-for.
¢eps-panning instructions-stréak plate-mag-
net-bag of ore containing uranium, thorium,
titanium, zicon. garnet and gold' Complete
with instructions.

S0P S v v et $4.16

PRECISION
GEIGER

Gelger counter featuring high sensitivity to
radio-active substances and extremely com-
pact design. Detects uranium ore, cosmic
rays. radium and x.rays by nstantly pro-
ducing 2 loud serics of clicks {n earphone.

COUNTER Uses a miniature amplifier tube, one 2214V,
hearing aid battery and one flashlight
e battery. Strong plastic case 112* x 37

2214V, hearing aid battery and one flash-
light battery. Strong plastic case 11" x 37
X 5. Supplied complete with headset. bat-
teries, radio-active sample and instructions.

Shpgr, Wt 31135 ¥ $29'95

Model 108
LAFAYETTE EXCLUSIVE! DYNAMIC EAR PHONE
A new lightweight plastic ear phone espe-
cially imported by Lafayette to bring you
the high quality of a dynamic¢ car phone
with the case and comfort of an almost
weightless unit—at a price less than half
that.of any comparable unit. Fits right into
ear. Excellent sensitivity of 65 db. I1deal for
use with miniature sets. hearing alds, tran-
scribing. etc, DC resistance 2000 ohms. im-
Pedance 5000 ohms at 1000 cveles. Com-
Hele with 3 ft. plastic covered cord.
82720 5. Rk K. ey - Net1.95
LOW IMPEDANCE MODEL FOR SILENT
LISTENING OR VIEWING
Will replace speaker on any radio set or T.V. for silent tistening,
by direct connection to secondary of output transformer. Im-

Pedance 8 ohms.
.............. Net $1.95

mMS-100
Bl CRYSTAL EAR PHONE

Small, almost weightless, plastic ear phone with
crystal element, that features high power and
sensitlvity. Ideal for all applicatlons where a
very high Impedance unit i3 preferred. Fits
comfortably in the esr. Complete with 3 ft.
plastic covered cord.
CAN BE USED AS MICROPHONE

This unit §s so powerful and sensitive that it can

be used as & eclose-talking highly directional
crystal mlcrophone.

9 ST A T o e v .Net $1.95

REAR SEAT AUTO SPEAKER-KIT
HEAVY DUTY 6”x9” PM KAT

Add another speaker in the rear of your car! You get a 6”x9”
PM speaker with a 2.15 Alnico V magnet; 2 3 position switeh
for choosing ‘‘rear’’, “‘front”” or ‘‘both’’; switch plate and
bracket, knob, hardware; your choice of brown, grey or silver
plastic grille; wire and Instructions.

SK-36-~Shpg. Wt. 4 Ibs..............
DELUXE 6”x9” KIT
SK.37, with chrome plated metal grill (Fig. B)....

[T 1 4.50

...Net 5.75

FULLY QUARANTEED
SOR 4 M0S. ACAIST
MECHANICAL AND
OPTIGAL PERCTS.

ADD 109, FED. TAX
T0 ABOVE PRICES

AETTE

100 - 6th Avenuve,

| 542 E: Fordham R
). | 24CentralAve.

| 133 West 2na5t.

| HOFedesalSt

[\
¢ RR“‘“N-w York 13, N. Y

ENCLOSE POSTAGE. WITH ORDERS

had input receptacles similarly marked. To listen
lo any high-level program source (tuner, crvstal
or cevamic phono pickup, or tape recorder),
simply connect the owutput of that unit to the
“amp. input” To lsten to a low-level source
(magnetic pickup, or signal divect from a tape
head), connect to the “preamsp. mput” and then
connect the “preamp. oulput” and “amp. input”
receptacles. In this case, it depends on that
point on the tape recorder vou are taking off
your signal; if it’s before the preamp in the tape
recorder, you'll need the preamp in your hi-fi am-
plifier; if i’s after the preamp in vour recorder,
you'll need to bypass the preamp in your ampli-
fier. Incidentally, a switching arrangement lo
select either high- or low-level program sources
is a simple affair, and need employ only a single-
pole double-throw switch and some shielded wire.

COST OF BUILDING CIRCUITS

® Members of our Radio Club all have men-
tioned the desire that vou include in vour articles
an approximate total price for the construction
of various units. This will help us decide whether

we can afford to huild such units.
FraNK H. BAMBERGER
Sun Valley, Calif

We have been doing just this in most of our
construction articles. We may have missed up on
a few, but will make sure to include such infor-
mation from now on.

FM RADIO PLANS
® Can you send me plans for building a simple
FM radio (with a speaker)?
GArY RonIN
Chicago, TII.

First, we cannot undertake 1o send plans for
any circuits other than those that are available
as published wmaterial in the magazine. Second,
there are excellent kits available that can be used
for building FM tuners, such as the Heathkit
FM-2. Third, there is no such thing as a “simple
FM radio” Any FM receiver, by its verv nature,
15 a relatively complex job and requires careful
soldering, precision wiring, and critical lead
lengths. A complete FM radio must include at
least five stages: r.f. amplifier; frequency con-
verter or mixer stage; i.f. amplifier; ratio detector
(or limiter and discriminator, which means using
another tube); audio amplifier and speaker. How-
ever, by constructing only @ tuner, good results
may be had by plugging the tuner’s output inio
a separate aqudio amplifier. Until you get a sep-
arale unit, you can use the audio section of an AM
radio in much the same way that you would wuse
it to listen Lo a record player.

SPARK-COIL SIGNAL GENERATOR
® Where can 1 obtain information on a metal-
pipe locator using a Ford Model “T” spark coil
as as signal generator? I have seen two receivers
used with this type of transmitter, but cannot
make one which will pick up the signal.
V. A. Burtox
Iincinitas, Calif.

Frankly, we have never heard of this tvpe of
rig. Anvhody out there know about it?

POPULAR ELECTRONICS
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THEN YOU WILL

WHAT IS
The FCC?

holds for you in this
modern world of
electronics.

Let me send you the
entire story—FREE!

® How to pass the FCC
Exam.

1

CARL E. SMITH, E.E. e
President

A Sample FCC lesson.

Money making FCC
License Information.

1 can train you to pass the Valuable FCC
exam in a minimum of time—if you have
any practical radio experience—a fair
knowledge of mathematics—and are me-
chanically inclined.

JOIN THE LIST OF SUCCESSFUL
ELECTRONIC TECHNICIANS

HERE'S PROOF

License

v Harry G. Frame, Box 429, Charleston, W. Va.  2nd Cluss
$ Charles Ellis, Box 449, Charles City, Towu 1st Class
Omar Bibbs, 1320 E. 27th St., Kansas City, Mo.  1st Class

v Kenneth Rue, Dresser, Wiseonsin 2nd Class
v R. L. Jordan, Seattle. Washington 1st Class

AND THOUSANDS MORE!

INTERESTED IN RADIO-TV-ELECTRONICS?

‘It’s amazing”
what the future

WANT TO KNOW

HOW CAN I GET A VALUABLE
FCC COMMERCIAL I-' C E N S E

OPERATOR'S
My Passport To Future Security

GET THESE FREE

OF RADIO ELECTRONKS
MU L”\l“n((:l-“

SAMPLE |
FCC LESSON N

MASTER COURSE IN "
RADIO COMMUNICATION

These Three Booklets Tell You
1 Where to apply to take FCC Examinations.
2 Scope of knowledge required.

3 Necessary FCC exam preparation.

4 Positive knowledge check.

And additional data of great value.

Your Guaranfee—

WE GUARANTEE to train and coach
you at home until you pass the all-

Time important FCC examination . . . If you
13 weeks fail to pass after completing our
28 weeks course, we will continue your training
34 weeks without additional cost until you suc-
20 weeks cessfully obtain your commercial 1i-
50 ekt cense—provided you first sit for this

examination within 90 days after com-
pleting our course.

NATIONAL HOME

Approved Member

sTUDY counciL /' THROUGH US—START BUILDING FOR A
\ PROFITABLE LIFETIME PROFESSION

EMPLOYERS MAKE JOB OFFERS
EVERY MONTH!

YOUR FCC TICKET IS RECOGNIZED
BY MOST EMPLOYERS IN THE
ELECTRONICS FIELD AS PROOF OF
YOUR TECHNICAL ABILITY.

PAVE THE WAY FOR YOUR SHARE
OF THE BETTER THINGS IN LIFE.

MAIL COUPON TODAY

CLEVELAND INSTITUTFE OF RADIO FLECTRONICS l
4900 EUCLID AVE., DESK PE-3

CLEVELAND 3, OHIO I

(ADDRESS TO DESK NO. TO AVOID DELAY) I

I want 1o know the facts, without obligation. how I can got l

FREE |

1

|

my FCC ticket in a minimum of lime, Rush me vour

hooklet *How to Pass FCC License Examinatjons' (dges not
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FAC T S you want to know

ABOUT HIGH FIDELITY REPRODUCTION

Here for the asking is valuable information for
everyone—for the hi-fi enthusiast, music lover or
professional expert. Includes important facts about the
foremost selection of high-fidelity reproducers to

suit every taste and budget.
Send now for the bulletins you want.

i BULLETIN 209: Describes in
detail, including specifications,
new Electro-voice 12TRXB Tri-
axial Reproducer employing the
Electro-Voice ¥35B Tweeter.

-

BULLETIN 204: Gives complete
information on E-V's 12 and 15-
in. Triaxial Reproducers utilizing
the Electro-Voice T35 Tweeter.
Contains complete specifications.

BULLETIN 194: Tells how you
can enjoy at least one more oc-
tave of silky highs by adding
T35 Super-Sonax Very-High-Fre-
quency Driver to your extended
range single speaker for a two-
way system, to your coaxial for
three-way, or to separate multi-
ple two-way for super three-way.

BULLETIN 198: Ultra-Linear,
wide range, constant amplitude
ceramic phonograph cartridge
described in full detail.

BULLETIN 197: Gives full infor-
mation about the CDP compound
diffraction projector for full-
range public address reproduc-
tion.

CONSTRUCTION DRAWINGS

BULLETIN 172: Chart for build-
ing complete high-fidelity Resi-
dence Entertainment Center.
Includes space for atl audio com-
ponents, radio-phonograph, tele-

Farimet vision receiver, etc.

- BULLETIN 173: Construction de-
\ Jpdes ik /| tails and mounting information
\ » [/ on how to build famous E-v
s { Patrician folded-horn corner en-
l E RN closure for today’s outstanding
I_ o four-way system.
| BT ==

i

BULLETIN 174: How to build
Baronet corner enclosure for
8-in. speaker.

BULLETIN 175: Construction
drawing on E-V Aristocrat cor-
ner enclosure for 12-in. speaker
systems.

BULLETIN 176: Construction de-
tails on E-V Regency enclosure
for two- and three-way systems.

CONDENSED CATALOG 123: 14 page
digsst of information on the many prod-
o8 ucts produced by E-V; high-fidelity en-

. Closures, speakers, speaker systems, mi-
Crophones, phonograph pickup cartridges.

BULLETIN 185: Tells about E-v
Regency folded horn enclosure
with built-in corner for 15-in. co-
axial speakers or separate two-
and three-way speaker systems.
Has full data on E-V Baronet cor-
ner enclosure for 8-in. speakers.

BULLETIN 219: Gives complete
information about the space-sav-
ing Skylark 3-way loudspeaker
system. Easily fits on a table or
bookshelf in any room.

BULLETIN 189: Tells how to add
octave of bass (and better highs)
with E-V Aristocrat Klipsch-
licensed folded-horn corner en-
closure and 12-in. complemen-
tary speaker systems. Includes
complete data on Peerage sound
equipment console.

BULLETIN 220: Explains about
the superb new E-V Patrician IV
four-way audio reproducer in
custom-crafted corner enclosure.
Hi-fi experts say: “'Finest of all."”

BULLETIN 210: Tells about the
new Georgian four-way repro-
ducer in folded horn enclosure.
Contains construction drawings.

BULLETIN 193: |llustrated
12-page folder on complete line
of E-V high-fidelity enclosures.

ELECTRO-VOICE, INC., BUCHANAN, MICH.
Individual bulletins will be sent to you WITHOUT
COST.

If you want all the bulletins, send 50¢ in coin or
stamps to cover handling cost. Check coupon.

0209 ([J194 ([J 185 [J 220 O 172 3 175

204 [J198 [J219 [J210 [J173 [J 176
0197 [3 189 ([J193 [J 174 (J 123

[0 Complete set of all bulletins 50¢

(coin or stamps) enclosed.
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(Above) A sign of our times. One of
the crude markers for claims staked
along Highway 178 in California.

(Right) Portion of the crowd on March
15 attempting to see the AEC anom-
aly map posted in Bakersfield. Calif,

By LEO G. SANDS

Our grandfathers talked of gold and silver, our fathers sought

oil, but today’s biggest and most rewarding goal is—URANIUM!!!

HE YOUNG Atomic Energy Commission

geologist rocked back in his chair while
a soft smile crept over his sun-tanned face.
He paused for a moment, and said:

“You know, Kern County (California) is
about the ‘hottest’ and most publicized
uranium area in the country today-—-and
without a doubt, the least productive.”

But that's only true of the present. What
the future holds is anyone’s guess. It may
well become one of the nation’s greatest
producing areas of uranium ores—or it
may be a total bust.

As one veteran mining engineer pointed
out, “Don’t forget, the AEC doesn’t open
a special office in an area for nothing. And
this is sfill their only field office in Califor-
nia. If they didn’t really think something
would come from the explorations here,
th%y probably would have packed up and
gone home long ago.”

“The Great Uranium Rush” which burst
over Bakersfield, Calif, late last year isn’t
the first time the natives have gone through
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such a boom. But it certainly takes the
cake as the most publicized boom in the
city's history.

As pipe-smoking Jim Day, long-time man-
aging editor of the conservative “‘Bakers-
field Cdlifornian,” pointed out: “Frankly,
the thing got a little out of hand -and I
personally think it became grossly exag-
gerated. Some of these 'prospectors’ were
staking claims on private property, state
land, utility easements and everything but
my front porch. Naturally we all hope that
commercially profitable strikes are made.
New business is good for any community.”

He continued, “We have ‘played’ the
story down for obvious reasons. Most of it
is speculation so far, and until more comes
of it, we'll keep right on. It's a good story,
but even I can remember better ones.

AEC Field Work

The AEC field team appreciates the
work of the amateurs. They know that many
of the big strikes of commercial ore were
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discovered by the rankest of amateur pros-
pectors. And their only job now is to ex-
plore fully as much of the country as they
can, in shortest time and at lowest cost.

They continually urge prospectors to
consult with them freely, not to spend a
lot of money in their search, and not to
count on getting rich. The .AEC knows
much of it is back-breaking hard work, and
99% of it likely to produce nothing more
than a sunburn, tired feet and a mirage of
riches.

But for the security of the country, every
possible uranium source must be searched,
and if enterprising citizens want to enter
the one-in-a-million stakes for commer-
cially profitable ore—the AEC is out to
help all it can.

William Bowes is the AEC geologist in
charge of the Bakersfield field office, and
he’s been there since May, 1954. Later he
was joined by John Tillman and Wayne
Moen.

Bowes was publicized on a nation-wide
scale as soon as the AEC field office pub-
lished its first anomaly map. Newsreel and
television camera crews set up shop on the
street in front of the building, and he told
the American people in simple terms what
they had found. ;

The television and newsreel shots, plus
the newspaper publicity, boosted the mail
to the tiny office to huge proportions, and
all three of the AEC representatives were
bombarded with telephone calls 24 hours
a day.

Kern County has a little more than a
quarter of a million residents, of which
about 150,000 live in or near Bakersfield,
the county seat. Many natives will tell
you that probably no more than a few hun-
dred have actually taken to the hills in
search of the magic ore. But the AEC and
others know that literally thousands of
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(Left) Amaleur prospe
tors “zero-in” on a sam-
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of the first AEC |
were sold by Earl P
‘& Co.

people have “gone prospecting” in the past
few months. Where did they come from?
Frankly, from all over, but the majority
came from the Los Angeles area.

What the AEC didn’t count on when it
published the first uranium anomaly map at
11 a.m., March 15, 1955, was that most of
Southern California would rise up and rush
for the hills. Many newspapers sent re-
porters and photographers into the area;
some even published portions of the map.
It was the first time that the AEC had
published a map—counterparts of which
are being published in scores of other areas
with little or no public attention—close to
a large metropolitan area. This probably
accounts for the king-sized “rush.” Much
of it was highly magnified by competing
newspapers and press associations.

Filing of Claims

One of the most over-worked groups in
Kern County is County Recorder Charles
H. Shomate and his staff of 16 deputies.
And none of them have climbed the moun-
tains in search of ore yet—they're still
busy poring over the mountains of mining
claims filed by the prospectors.

Recorder Shomate has served Kern
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County for 32 years and admits he’s a little
baffled by all the fuss. Kern County has
no court house as such, and most of the
buildings housing separate divisions of the
county government were destroyed in the
big earthquake of 1953. The recorder’s
office “galloped around six or eight feet in
every direction,” Shomate said, “but final-
ly came to rest on its own foundation with
only minor damage.”

The mere filing of claims is only part of
his troubles stemming from the uranium
rush. Few people have any idea how to
file a claim—and there’s been little change
in the procedure since the Gold Rush days
a century ago. The property must be on
Federal land, it can measure no more than
600 feet wide and 1500 feet along the vein
or lode, and it must be “worked” in 90
days.

Shomate has had to publish extracts of
the law regarding claims and then still
must help the would-be “rich miner” pre-
pare the paper work. The biggest trouble
is locating the property, he says. Many
people drop in and say, “File me a claim
about 12 miles out of town in the Kern
River Canyon—you can’t miss it—I put up
a stack of rocks and painted it red with
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my name on it.” Actually, every claim
must state the exact location by section
number and subsection according to the
official land map of the area. Consequently,
many claims are misfiled. But the recorder
does not have to justify the claim; he
merely records where the prospector claims
it to be.

Because of the stories about the uranium
rush, Shomate has been deluged with mail.
Much of it is sincere, but other letters are
threatening and many are humorous.

One lady wrote from North Carolina
asking Shomate “to select a nice claim and
file it in my name, as it would be incon-
venient for me to come to Kern now.”
Then she compounded this work by asking
him to locate an “honest miner” and give
him 41% of the claim for working it for
her. She thoughtfully offered to pay all
“incidental expenses incurred by you.”

A veteran prospector in Bakersfield is
Gene Buerkle, operator of the Tejon Body
Works in town. He relates how 10 airmen
from nearby Edwards Air Force Base—
prospecting for tungsten—found what they
believed to be uranium in Red Bank Can-
yon and staked 35 claims. They reportedly
traced one vein over 4500 feet and have
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heen told that the ore has an estimated
value of over $1,000,000.

"Miracle Mine"

But what is the status of the uranium
search?

There are {wo mines actually w orking in
Kern County, and only one has shipped
any ore. That one is located in the Kern
River Canyon about 35 miles northeast of
Bakersfield and is called the “Miracle
Springs Mine.” It is owned by M. W. Ditto,
one of the country's leading mining engi-
neers.

Ditto bought the mine from seven Ba-
kersfield and Taft amateur prospectors for
$1,000,000. Since the claim had not proved
commercially profitable, Dltto paid $35,000
in cash and will pay 12% % of the profit
(if any) until the million dollars is reached.
Plans have been drawn to spend $250,000
attempting to prove out the mine—and it
may yet be a “dud.” Irom current sam-
ples, he expects to recover perhaps half of
this amount during the exploration period.

The Miracle Springs Mine property in-
cludes about 400 acres of land, part of
which is in a Federal Power Withdrawal
area. This means that the mine cannot be
officially worked until the Federal Power
Commission releases the property as un-
necessary to the needs of future power re-
guirements,

At one time, M. Stewart Patterson, who
operates the mine, had 11 men working in
the single 300-foot tunnel; but pending

The Kergon Mine is a few
miles west of the Miracle
Mine in the Kern River can-
yon., near Bakersfield. Calif.

Charles Volenec checks his
prospecting field equipment
while waifing for the AEC
map to be unveiled, March 15.
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working. Later,
ployed, he said.

When the mine goes commercial, the op-
crators will send the ore to Bakersfield
and the AEC will ship it to the ncarest
rendering plant. The AEC also pays six
cents a mile to ship it to town so actual-
ly the AEC price will be f.0.b. the mine.

AEC gcologists have inspected the area
several times and have high hopes for the
mine. They say the original shipment
tested as high as 30% uranium concen-
trate. But other samples have tested as
low as half of one per cent, the lowest rate
considered to be commercially acceptable.

Patterson agreed that while the ama-
teurs were a great help it wds really the
AEC that was doing the top-notch job in
“proving the area.” Scores of flights have
been made by AEC pilots and observers,
and it is from these aerial readings that
the anomaly maps are published on the
15th of each month. These are areas where
higher than normal readings are recorded
by the airborne scintillation counters or
scintillometers.

Prospecting is being conducted in most
of the surrounding California counties such
as San Luis Obispo, Santa Barbara, Inyo
and Los Angeles. The best finds are still
reported in Kern County.

Several stores in Bakersfield sell elec-
tronic prospecting equwipment, but an alert
merchandising manager at the Bakersfield
Sears Roebuck store has pelhaps done the
best job. Now he sells them ‘over the
counter” and has a {ilm for teaching new
prospectors the tricks of the trade.

That's the story of the Great California
Uranium Rush in ‘the spring of ’55. Com-
naercial possibilities have yet to be proved.
Like the oil.boom around the turn of the
century—there are tremendous poten-
tials. 301

permission, only five are now
50 or 55 men will be em-

POPULAR ELECTRONICS

AmericanRadioHistory Com

e



Special Feature

MARKET
SURVEYOF

GEIGER COUNTERS

Prepared by the staff of POPULAR ELECTRONICS

"Ore Claimer” Model GC-114—$15.95 (Phil-
more). This small kit will enable the con-
structor to build a Geiger counter weighing
about 2 pounds. It requires a single 1%-
volt battery and one 22%-volt “B” battery.
The G-M tube is a CK-1026 excited by a
single 1U5 in a special voltage multiplier
circuit. This kit is available completely
wired for $19.95. A similar instrument is
distributed by the American Laboratories,
but is not available as a Kkit.

"The Spotter—$17.50 (Stowers & Son). A
kit. See listing under same name at $25.00,
completely wired and tested.

"Kit No. 1"—$19.60 (Swift Optical Co.).
This basic kit includes the components to
build a simple Geiger counter. The price
does not cover batteries, but does include
the G-M tube, capacitor, resistor, jack,
switch, and wiring diagram. This company
also supplies two other Geiger kits and a
special power supply kit. Kit must be
breadboard-mounted or used in a chassis
supplied by the constructor. Further infor-
matiori may be obtained directly from the
supplier.

""Model 803"—$19.95 (EICO). Recently re-
leased, the “Model 803" kit is also avail-
able as a fully wired instrument for $29.95.
It is lightweight (about 3 pounds) and
measures 7" x 4%” x 2%"”. A 900-volt G-M
tube insures good sensitivity. Flashing
neon lamp and earphone may be used for
indication of deposits. Batteries (not sup-
plied with the kit or wired instrument) in-
clude two 67%-volt “B” batteries and two
11%-volt flashlight-type cells. Battery life
is expected to be about 200 hours in normal
use. The circuit uses two 1US tubes in a
special multiplier arrangement. Kit and
wired unit are sold with ore sample for
calibration and full instructions.

"AD-ON" Model G-1—$19.95 (Precise). Rep-
resenting a new approach to flexibility, the
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basic kit (not including batteries) contains
a transistorized audio amplifier and a
unique alarm system. The latter produces
a loud tone signal instead of a “click”
when a deposit is discovered in a low in-
tensity area. Features of the “AD-ON”
include a meter adapter, a ganged G-M
tube assembly, and a scintillation counter
adapter. Requiring a single 67%-volt bat-
tery, the kit is sold with earphone, carry-
ing handle, and instructions. Wired and
assembled units are also being made avail-
able.

“Geiger Flasher” Model RFN—$24.95 (Nu-
cleonic Company of America). This novel
instrument consists of a small Geiger tube
mounted in an aluminum anodized finished
housing. At one end is a “peep-hole” for a
neon flasher that the manufacturer claims
may be seen in broad daylight. The housing
is 13%" long and 1%" in diameter. Bat-
teries to actuate the flasher are carried in
a separate case and consist of two 67%-
volt batteries and one 1%-volt flashlight
cell. Claimed sensitivity "is 0.05 mr/hr.
Earphone (if used) and batteries are extra
charges. Essentially, the identical instru-
ment is also available from the U.8. Geiger
Co. at this price.

“The Spotter'—$25.00 (Stowers & Son).
“The Spotter” is also available as an un-
wired kit for $17.50. It features a CK-1026
tube built into a metal case measuring
61%” x 31%” x 2”. The unit weighs 1%
pounds with batteries. Battery life is
claimed to be about 100 hours based on 4-
hour per day use. Required are one 225 -

A complete summary of commercially avail-
able Geiger counter instruments and kits.
Detailed information is included on price,
sensitivity, weight, battery life and re-
placement costs, probes, and accessories.
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EICO Model 803—$19.95 kit.

volt “B” battery and one flashlight cell.
Replacement cost is about $1.50. The in-
strument is supplied with batteries, head-
set, instructions, Geigerscope, and ore
sample.

"Uranium Detector” Model M-9 — $29.50
(Magna). This kit employs a 1BS5 G-M
tube in a simple circuit that features the
spark gap method of voltage buildup. A
384 tube is also used. Batteries required
include a 453-volt “B” battery and a single
1% -volt flashlight cell; their life is claimed
by the manufacturer to be about 100 hours
under normal use. Model M-9 is sold com-
plete with wiring diagrams and single
headphone unit. Batteries are extra, about
$2.00. This unit is also marketed by the
Concord Radio Co. as a kit and as a com-
pletely wired unit for $39.50.

“Hot Rock' Model GMC-103—$29.95 (Amer-
ican Luborutories). At this writing. the
“Hot Rock™ is one of the few low-cost in-
struments featuring a built-in loudspeaker.
It can be used with headphones, and tip
jacks are provided. Circuit is designed for
a 900-volt tube (self-contained) which is
powered by the capacitor-charging method.
It is sold complete with batteries, single
earphone and instructions, and is also avail-
able in kit form for $24.50. This instru-
ment is also marketed under the Philmore
brand name as their Model GC-113.

"Snooper” Model 108—$29.95 (Precision
Rudiation Instruments). This little unit
measures about 1%” x 3" x5" and weighs
Jjust a little over 1% pounds. The 300-volt
Geiger tube operates [rom one flashlight
cell and a single 22%-volt hearing-aid type
batiery; according to the manufacturer,
they should last between six and twelve
months. The “Snooper” actuates a pair of
headphones which enables the operator to
determine the proximity ol radioactivity

22

Precise "AD-ON"—$19.95 kit.

by the number of clicks per unit time. In
general terms, the “Snooper” is about one-
third as sensitive as the “Lucky Strike”
(Model 106) and *“Professional’”’ (Model
107) which are manufactured by the same
company.

"M-Scope" Model C-18—$35.00 (Fisher Re-
search Laboratory). Weighing only 1%
pounds, this small unit measures 1%” x 4"
X 3”. It is compact and rugged enough to
be carried around in a jacket pocket. The
“M-Scope” employs the “click” method of
audible detection and is shipped complete
by the manufacturer with earphone, bat-
leries, instructions and ore sample.

"Claimstaker” Model DG-5—$37.50 (The
Detectron Corp.). Reported by the manufac-
turer to be the *“‘quality” Geiger counter of
the very low price field, the “Claimstaker”
Is built into a plastic Royalite case with
“on-off” switch and “charging” button
placed conveniently on the top edge. The
unit is pocket-size and weighs about 15
pounds. It uses the “click” method of de-
tection and is sold complete with single ear-
phone, ore sample and instructions.

“Ura Finder"—$39.95 (El-Tronics). Another
quality product of the low price field is the
“Ura Finder.” It [eatures extremely small
size (1%"” x 254" x4") and weight (about
1% pounds). In place of the usual head-
phone and band, the “Ura Finder” is sold
with a hearing-aid type earpiece. The plas-
tic case of the counter fits into a cowhide
case that may be clipped to the operator’s
belt-—thus providing a maximum of con-
venience. This unusual instrument is pow-
cred by a single tiny penlite battery. In-
structions, ore sample, battery, and ear-
piece are forwarded to each purchaser.

"Sierra’” Model 88—%$49.50 (Sierr« Scien-
tific). A small kit, the Model 88 features a
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Stowers & Son “‘Spotter’—817.50 kit.

printed circuit to alleviate many of the
wiring problems for the home constructor.
Three sensitivity ranges are also provided
using a 200-microampere meter. Earphones,
neon flashing and metering serve as the
means ol uranium identification. Measur-
ing 4%” x 8’ x 3%” and weighing about 6
pounds, this unit is sold complete with in-
structions on assembly, ore sample, and
operating notes.

“El-Mec Do-lt-Yourself-Kit"'—$49.50 (El-Mec
Products. Inc.). This unwired kit is similar
to the EM-50 Geiger counter sold by the
same concern at $84.50 (reviewed below).
It includes a neon flasher lamp circuit.

“Eldorado" Model PR-4—$49.95 ( El-Tronics).
The “Eldorado” is a counter of interme-
diate design and price, featuring small
size (about 13”7 x4” x7"”) and rather low
weight (about 4 pounds). It drives head-
phones and also operates a neon flasher
mounted on the top edge of the case. Bat-
tery supply consists solely of ordinary
flashlight cells. The manufacturer claims
that a beta “window” is provided in the
case (hammertone finish) for extra sensi-
tivity. Model PR-4 is sold complete with
black plastic shoulder strap. hatteries, ear-
phone, instructions, ete.

"Model K-1 Kit"—$49.95 (J. Young & Con-
pany). This is one of the very few transis-
torized Geiger counters available to the
prospector. The saving in weight results.in
a small package measuring 33" x6% " x 2"
and weighing only 2 pounds. Two transis-
tors are used, one as meter amplifier and
one as a high-voltage “inductive-kick” os-
cillator. This unit also is metered with a
fixed full-scale reading of 20 mr/hr. A
mercury cell battery lasting about 200
hours and a 22%-volt hearing-aid battery
are required. Kit is complete with wir-
ing instructions and necessary components.
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El-Tronics 'Ura Finder”’—S$39.95 complete.

U. S. Geiger Co.— $24.95
less batteries and earphones
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“Model 210"—$%$52.50 (Electronic Applica-
tions). This is a compact unit measuring
3" x4"x 5” and weighing about 2 pounds.
It features a CK 1026 G-M tube of the 900-
volt sensitivity series. The “Improved
Model 210, which has just been released,
has an adjustment to permit precise set-
ting of the G-M tube operating voltage. A
pair of earphones is driven through an
audio amplifier system. Neon flashing is
used in this circuit for visual counting or
identification. Batteries required include a
45-volt “B”, a penlite cell, and a mercury
cell; battery drain is claimed by the
manufacturer to be very low. This iden-
tical unit is available in kit form for $38.50.

“Uranium Finder" Model RDN—$59.50 (Nu-

cleonic Company of America). A com-
EL-Tronics "Eldorado—$49.95 complete pact unit weighing less than 3% pounds
and measuring 7" x 4%” x 3%"”, Model
RDN is mounted in a watertight blue ham-
mertone case. It has provisions for neon
flashing as well as earphones. Battery life
is expected to be 200 hours in normal use.
The “Uranium Finder” is sold with carry-
ing handle permanently attached to the
case, and a separate carrying strap.

"Simplified Counter” — $65.00 (Barrett).
This unit is also available as a kit for
$49.00. It uses the 900-volt 1B85 G-M tube
and a 300-volt battery. The “Simplified
Counter” is claimed to have a sensitivity
approaching counters in the $150 class.
Further information may be obtained from
the manufacturer.

"El-Mec" Model EM-50—$84.50 (EI-Mec
Products, Inc.). Weighing under 3 pounds
. e . . and measuring 4” x 4” x 614", the “El-Mec”
Sierra “Model 88"—$43.50 kit. Model EM-50 incorporates a 50-micro-
ampere meter to register 0.2, 2.0 and 20.0
mr/hr. The neon flasher can also be used
to indicate when the batteries are low.
Power supply consists of two 1%-volt bat-
teries and three 30-volt batteries, with re-
placement cost estimated at $3.50. Battery
life is claimed by the manufacturer to be
over 100 hours. The Geiger tube is built
into the case; the manufacturer will sup-
ply the same instrument with a bismuth
tube (which will double sensitivity) at an
extra charge. Unit is sold complete with
earphones.

"Practical Prospector" Model GMC-10T—
$89.50 (American Laboratories). An ex-
ternal probe instrument with a loudspeak-
er built in is the principal indicating de-
vice. The probe is chrome-plated and is
claimed by the manufacturer to be so de-
signed that directional openings discrim-
inate between beta and gamma rays. The
Electroric Applications—$52.50 kit. 900-volt Geiger tube (1B85) is voltage-sup-
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ply-regulated. Battery operation drain is
claimed to be very low. The supply con-
sists of only one 67%-volt miniature bat-
tery and two flashlight cells. The case is
aluminum with a blue hammertone finish.
There is no meter or neon flasher. Count
is determined by ear with either the speak-
er or single earphone. The Model GMC-101
is sold complete with batteries, carrying
strap, instructions, ete. This circuit is also
used by Philmore and sold under their title
of “Detect-Ore.” Philmore also distributes
this unit with bismuth tubes at $119.50.

“The U.238-C"'—$94.50 (Goldak Co.). The
main feature of this instrument, according
to the manufacturer, is the use of a highly
sensitive metering circuit. Metering ranges
are: 0.1, 1.0 and 10.0 mr/hr. Basically, the
circuit uses a 1B85 G-M tube built into a
case measuring 3" x4"x7” and weighing
about 33 pounds. The unit also features
printed circuitry and voltage regulation of
the G-M power supply. Batteries required
include two 45-volt “B” batteries and two
flashlight cells. The manufacturer claims a
battery cost replacement of $4.15 and an
average life of about 150 hours under nor-
mal usage. This unit is sold complete with
single earphone, carrying strap, ore sam-
ple and instructions.

"Detectron DG-2"—$98.50 (The Detectron
Corp.). This is a self-contained unit weigh-
ing about 5 pounds. The metering circuit-
ry provides linear readings from 0.0 to 0.2,
2.0, and 20.0 mr/hr. Walerproofing and
tropicalized constriiction are also featured.
Headphones, meter or a neon flasher may
be used as the indicating mechanism.
The G-M tube is of the 900-volt series and
battery drain is claimed by the manufac-
turer to be very low. The “Detectron DG-2”
is sold complete with instructions, six ore
samples, carrying belt and headphones.

"Uranium Scout'—$99.50 (Fisher Research
Laboratory). A self-contained unit using
two CK-1026 Geiger-Mueller tubes, this
model measures 4%”x4%"x7%" and
weighs approximately 4% pounds. Batteries
required include two flashlight cells, one
45-volt and one 67%-volt hearing-aid type.
The manufacturer claims that with four-
hour-per-day use the flashlight cells will
last for 125 hours of operation and the “B”
batteries about 600 hours. The “Scout” is
metered with ranges from 0.0 to 0.12, 1.2
and 12.0 mr/hr. Featured is a calibration
control on the panel to enable field checks
on sensitivity; this control may also be
used to increase sensitivity by disregarding
the meter calibration. Normally, meter
ranges are held so that they are linear.
There is a jack for headphones, but no
neon flasher. The unit is sold complete
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Detectren 'DG-2"—598.50.

Nucleonic Co. “Uranium Finder '—$59,50.
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Hoffman Radio “Countmaster’'—$250.00.

with carrying strap, batteries, full instruc-
tions, etc.

“"Lucky Strike' Model 106—5$99.50 ( Precision
Radiation Instruments). This is a fully en-
closed unit which the manufacturer de-
sighed especially for rugged use. A 900-volt
Geiger tube is built into a case measuring
3% " x4%"” x 6% " and weighing just over 5
pounds. The “Lucky Strike” includes a
metering arrangement with three scales
from 0.0 to 0.2, 2.0 and 20.0 mir/hr. It also
includes an automatic voltage regulating
circuit and is tropicalized. A neon flashing
bulb is on the panel, and there are tip
jacks for a pair of headphones. Battery re-
placement cost is about $5.35 (manufac-
turer’s figure) and requires the same units
as the P.R.I. Model 107. Model 106 is sold
complete with batteries, calibrating ore
sample, earphone, carrying belt and in-
structions.

""Gun Type Counter' Model 411—$99.50 (Uni-
versal Atomics). An unusually styled count-
er, Model 411 features a completely (ran-
sistorized circuit driven by four flashlight
cells. The ratemeter is designed to read
0.02, 0.2, and 2.0 mir/hr.; the scale also
reads in counts-per-minute. Case is drawn
aluminum with a baked hammertone {inish,
and weight is less than 4 pounds. The unit
is sold complete with beta shield, G-M
tube, batteries, instructions, etc.

"Walking Stick' Model 402—%99.50 (Univer-
sal Atomics). ThisGeiger counter is actually
shaped and handled like the common walk-
ing stick. It is 40” long and about 2” in
diameter. In the handle is the battery sup-
ply (itwo flashlight cells) and the transistor
circuit for the 1B85 G-M tube. A light
cable connects the "“Walking Stick” to a
transistor audio amplifier that the user
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Philmore “Detect-Ore”—$89.50.

can carry in a shirt pocket or fastened to
his coat. This amplifier operates a pair of
earphones. The “Walking Stick” weighs 3
pounds and is sold with a special shield for
beta discrimination.

"Three-Range Counter” Model PR-5A—$99.95
(El-Tronics). The latest version of the
Model PR-5 series incorporates a built-in
G-M tube which is of the halogen type and
capable of infinite service. Powered by
only two flashlight cells, the unit measures
3% " x3%"x7%” and weighs about 7T
pounds. Metering is provided with ranges
from 0.0 to 0.2, 2.0 and 20.0 mr/hr. A very
special feature is the design of the carry-
ing handle which is curved to fit the hand
comfortably and to protect the meter if
the instrument is dropped on its face. Neon
flasher or headphones may be used. This
model is sold complete with plastic strap
for carrying.

"El-Mec" Model E-M100—$109.50 (El-Mec
Products, Inc.). A polystyrene case is used
to mount and protect this prospecting in-
strument. The probe may be slipped into a
special tubular slot in the handle for easy
carrying. The complete unit weighs 6
pounds. Battery life is claimed by the
manufacturer to be about three months of
normal use. Replacement cost of batteries
is about $3.00; included are one 67%-volt
battery, one 3-volt battery and one 1%-
volt flashlight cell. The instrument may
be used with or without earphones. Case
dimensions are: 4%”"x5"x8%"”:; and a
beta shield is sold as an extra item for
$5.00.

"Vie-Tic" Model 631—$125.00 (Victoreen In-
strument Co.). This four-range sensitivity
Geiger counter features a transistor audio
amplifier circuit driving a loudspeaker.
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El-Tronics ‘‘Military”—$159.95 complete.

Earphones are not required. Fully metered
with scales of 200, 1000, 10,000 and 100,000
counts per minute, the “Vic-Tic” weighs
only 3 pounds. Battery requirements are
one 11%-volt cell and one 67%-volt “B” bat-
tery. The manufacturer claims a battery
life of over 100 hours with a normal use of
four hours per day. Model 631 is sold com-
plete with either a canvas carrying case or
shoulder strap. Victoreen also makes avail-
able a number of important accessories for
use with this instrument. A detachable
hand probe with cable and tube is sold for
$19.50. A bismuth pack of six bismuth
tubes to increase the sensitivity at least 12
times is sold for $115.00; it is easily at-
tached to the *"Vic-Tic” and adds only 1
pound in weight. Deep hole probes, cables,
and special carrying cases are also avail-
able.

“Uranium Scout de luxe'"—$139.50 (Fisher
Research Laboratory). Here is an unusual
instrument featuring a detachable pros-
pecting stick to explore inaccessible areas.
The manufacturer claims that this enables
prospecting from horscback and is a pro-
tection in snake-infested areas. Circuit,
metering and battery life are similar to the
Fisher “Uranium Scout” except that a
1B85 tube is used in the probe. Weight, in-
cluding the prospecting stick, is about 5%
pounds. The “Scout de luxe” may be used
with a drill hole probe and cable also sold
by the same company in 100-, 250- and 500-
foot lengths. Regular probe is available
with a bismuth G-M tube for $17.50 extra.
Fisher also distributes this model with a
gun-type probe holding two CK-1026 tubes,
visual ratemeter and meter zero trigger
switch for $189.50.
(Continued on page 97)

July, 1955

Univessal Atomics “Gun-Type"—899.50.

Victorzen 'Vic-Tiz”"—S5125.00 complete.

Nuclzonic Co. “Ore-Lokator’—8149.50.
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Home- Built
700 VOLT GEIGER

i  Going prospecting? Here are

two versions of a simple unit

well suited for this venture.

EMEMBER the lurid tales of the gold

rush of 1849? These tales are being re-
enacted and enlarged upon many times
over in the modern “gold rush”—the search
for uranium. Prospectors of all ages are
arming themselves with Geiger counters,
scintitlation counters, or just a grubstake
and are invading all areas of the world
where there is the slightest prospect of
discovering uranium ore.

This “rush” has stimulated a tremendous
interest in devices for detecting radioactive
ores. An idea of the interest aroused can
be obtained by scanning this issue—the
Bakersfield story is perhaps the best ex-
ample, while the survey article on radia-
tion-detecting instruments indicates the
wide variety of equipment being sold for
prospecting purposes.

Most widely used of all instruments is
the Geiger counter. It is essentially an
electronic device and, as such, is of interest
to electronic experimenters. It is also es-
sentially simple to build—increasing the
range of interest to cover those who want
a Geiger counter but do not have an ex-
tensive knowledge of electronics.

Although commercial instruments are
available at a reasonable cost, it is much
more satisfying and usually cheaper to
“build your own.” This article describes
two units which are inexpensive and easy
to build. The first provides clicks in a pair
of headphones to indicate radioactivity,
while the second includes a meter indica-
tion and a neon flasher as well as an am-
plified headphone signal. Both instruments
are highly effective in locating radioactive
material.

Before describing these units, it might be
well to review the operation of a Geiger
tube and to discuss radioactivity briefly in
order to provide a background for a better
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COUNTER

Cover Photo Story—

Painting by
Ed Valigursky

Interior view of simplified
counter with the various parts
identified. Construction is
easy, and operation is satis-
factory for casual prospecting
where low headphone vol-
ume is not a drawback. See
Fig. 1 for circuit diagram.

Interior view of the de luxe
unit. Refer to the schematic
of Fig. 2. Increased head-
phone volume, a neon flash-
er, and a meter are features
of this unit. Construction is
somewhat more difficult than
that of the simplified counter
shown above and in Fig. L.
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Interior view of battery
compartments. A bat-
iery plug is used for Bl,
banana plugs for B2,
and the two flashlight
batteries (B3) are wired
directly into the circuit.

H}

Fig. 1. Schematic diagram of simplified
Geiger counter for headphone operation
only. Parts list is on the facing page.

Fig. 2. Schematic of de luxe counter, in.
corporating a neon flasher and a meter.
See facing page for complete parts list.
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PARTS LIST FOR SIMPLE COUNTER
RI—8.2 megohm, V2 w. res.

Cl1, C2—-1 uid., 600 v. paper capacitor (Aerovox

Aerolite Type P82)

C3—.01 pfd., 2000 v. disc ceramic capacitor (Cen-

tralab Type MD 103)

S1—4 p.. 2 pos. non-shorting spring return lever

action sw. (Centralab Type 1457)
S2—S8.p.s.t. toggle sw.
V1—Geiger tube (Amperex 75NB3)
J1—Midget open-circuit jack

Bl-67Y5 v. battery (Burgess XX45. RCA VSI06,

Eveready 467)
B2--300 v. battery (Eveready 493. Burgess U200)

1—Three-contact microphone connector (Amphenol

91-MC3F)
1--45%" length of 7g” o.d. fiber tubing

l- Aluminum cabinet, 3’ x §” x 7" (ICA Type

29343, Bud CU 2108)

15 length of self-retracting, 2-conductor cord
(conventional 2-conductor cable may be used

with a spring retractor)

2—-Spring clips for tube mounting (Mallory TH-19)

1—Battery plug for Bl (Cinch-Jones SMFA)
2—Banana plugs for B2 (Johnson Cat. 108-750)

2-Five-contact terminal strips (Cinch-Jones #2005)

1—Pair headphones (2000 ohms)
Misc. screws, nuts, wire, solder

Total cost, approx. $29.00

ADDITIONAL PARTS FOR DE LUXE UNIT

R2--10 megohm, Y2 w. res.

R3—2200 ohm, /2 w. res.

C4—.01 pid., 250 v. miniature disc ceramic capa-
citor

C5—.05 ptd.. 200 v. paper capacitor (Aerovox Aero-
lite Type P82)

C6-—100 ufd., 6 v. electrolytic (Aerovox Type SRE
Bantam)

CR1-—IN34 crystal diode

T1—Reactor (primary of miniature output trans-
former such as UTC ““Ouncer’” Type 0-9; see text)

S2--D.p.d.t. slide sw.. H & H 1182; replaces S2 on
simple unit

B3-—Two 1V, v. size C flashlight cells in parallel

V2—Type 1S4 tube

PL1---NE5] neon lamp, socket and jewel

M1 0-500 microampere meter (Marion Type HSI-
15, DeJur 112" Model No. 112); a 0-1 ma. meter
may be used, or meter omitted entirely—see
text

1-—7-pin miniature tube socket

Total additional cost. approx. $15.00, assuming
that a surplus meter may be obtained

NOTE: Parts having similar mechanical and elec-
trical specifictions may be substituted for the parts
specified.

Fig. 3. Layouts for (A) meter panel. (B) panel with tube clamps, and (C) rear panel.
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Fig. 5.
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Details of tube support brack-
et, B3 support bracket, and insulators
for closing the B3 battery compartment.
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understanding of the design of these ra-
diation-detecting instruments.

Certain materials, notably radium, ura-
nium and thorium, are “radioactive,” a
term applied to a material whose atoms
disintegrate spontaneously with the emis-
sion of alpha, beta, and gamma rays. For
prospecting, gamma rays are of prime in-
terest since they have the greatest range
and penetrating power.

A Geiger tube is essentially a gas-filled
diode. Typical construction consists of a
cylindrical metal cathode with an axially
located center wire which serves as the
anode lead. A high voltage is applied to
these electrodes, the anode being positive
with respect to the cathode. This voltage
is not sufficient to produce ionization with-
in the tube, so normally no current flows.
However, if an electron is introduced into
the space between the anode and cathode,
it will be accelerated enough by the high
voltage to ionize the gas, thus producing a
sharp pulse of current through the tube.
Because of the quenching action of the
gas, the current will cease as soon as the
discharge has been completed. The pulse
of current is then either used directly or
amplified and caused to produce a click in
a pair of headphones, a flash of a neon
lamp, or a deflection on a meter.

The electron to initiate the discharge de-
scribed above can be produced by a gam-
ma ray striking the wall of the tube. The
number of electrons thus produced depends
directly on the intensity of the gamma ra-
diation, and so the number of pulses of
current per unit time in the tube is like-
wise a measure of radiation intensity.

In the instruments described here, an
Amperex Type T5NB3 Geiger tube is used
which requires 700 volts for normal opera-
tion. The outer wall, or cathode, is of
stainless steel about .010” thick, sufficient
to screen out all alpha and beta rays. Halo-
gen quenching, a term which describes the
gas used in the tube, is employed. With
such quenching, the tube has an almost in-
finite life and is not damaged by moderate
voltage overloads.

A novel scheme (Fig. 1) is used to pro-
ducethe required 700 volts. The battery sup-
ply consists of a 300-volt and a 67%-volt
battery in series, giving about half the re-
quired voltage. A trick switching arrange-
ment is employed; in one position a
capacitor is connected in parallel with the
battery and charged to the full 367% voits,
while in the other position this capacitor
is connected in series with the battery to
produce a total voltage of 735 volts, sufi-
cient to operate the Geiger tube. Switch-
ing is accomplished by a spring-return

—
Pictorial diagram of de luxe unit,
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switch which charges the capacitor and
upon release connects it in series with the
battery. A capacity of two microfarads
(C1 and C2 in parallel) is sufficient to op-
erate the tube for several minutes.

The pulses of current resulting from
ionization in the Geiger tube pass through
resistor R, producing a voltage pulse
which is coupled through C3 to a pair of
headphones or to an amplifier.

The headphone signal in the simple unit
is rather weak, and many prospectors
desire an indication of radioactivity on
a meter and a neon flasher, as well as
a louder headphone signal. These are all
provided in the de luxe version (Fig. 2).

Signals from the Geiger tube are im-
pressed on the grid of a 1S4 amplifier tube,
V2. Filament power is provided by two
parallel-connected flashlight batteries, B3,
and plate voltage is obtained from the 67%-
volt battery, B2, by means of a third sec-
tion on switch 81. The primary of an audio
transformer, 71, serves as the load for this
amplifier, and capacitor €} is the screen
bypass. Amplified pulses are coupled to the
meter and headphone circuit through C5.

T1 serves another purpose. It provides
an inductive kick sufficient to light the
neon tube PL! whenever a count is re-
ceived. If the flasher is not considered
necessary, 7'1 may be replaced by a 47,000-
ohm, Y2-watt resistor, reducing the over-
all cost somewhat.

The amplified pulses are rectified by the
crystal diode CRI, and the rectified cur-
rent flows through meter M. Although a
0-500 microampere movement is specified,
a more sensitive meter could be employed.
Similarly, a 0-1 ma. movement could be
used, although a “hotter” ore sample would
then be necessary to “pin” the meter. The
important thing is to obtain a unit that
will fit in the available space. It might be
well to check “surplus” ads for a suitable
meter. The meter, CR! and C6 can all be
omitted if a suitable meter cannot be ob-
tained. A larger cabinet would permit the
use of a larger meter. Resistor R3 is in-
cluded to provide a complete circuit for the
crystal diode so that the meter will operate
satisfactorily if headphones are not plugged
in or if crystal headphones arc used.

Construction

A 3"x5”"x7" aluminum cabinet serves
as the over-all enclosure. Details for drill-
ing this enclosure are given in Fig. 3; those
portions enclosed in dotted lines are for
the de luxe version only. The drawings of
Figs. 4, 5, and 6 and the photographs in-
dicate how the battery compartments are
formed, drilled and installed.

A slide switch is used for 82 in the de
luxe version rather than a toggle switch to
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provide the necessary clearance for the
neon lamp indicator and jewel. Figurc 5
shows the construction of the socket
mount, as well as the battery support and
insulators for B3. Details on the battery
terminal plate for B and B2 are given in
Fig. 6.

The coiled cord for the probe was ob-
tained from a war surplus hand micro-
phone, hut any two-conductor cable capa-
ble of handling 735 volts with very low
leakage may be employed. Protection for
the Geiger tube is provided by Bakelite or
fiber tubing having a %" outside diameter.
This tubing may be threaded inside to fit
the microphone connector, or can be fitted
by filing the inside of the tube slightly
with a rat-tail file and then screwing it
onto the connector.

In wiring, capacitors C1 and C2 are first
mounted on the terminal strips that are
affixed to the Bakelite battery terminal
board, and long leads are provided to make
connections to the switches after the board
is mounted. Switches and jacks are in-
stalled and the wiring connected to them.
For the de luxe unit, the tube socket is
wired next with €4 and R2 mounted di-
rectly on the socket. Leads are provided
to connect to the switch and transformer.
The meter and its associated CR1 and C6
are installed last.

A carrying handle or shoulder strap
should be added for increased convenience.
A strap may be made from webbing, a
woman’s plastic belt, or even from a dog
leash.

Operation

To operate the counter, switch S1 is
closed and 82 is moved momentarily to the

“charge” position, then allowed to spring

back into place. A background count of
about 30 or 40 clicks per minute should be
heard in the headphones. This rate will
increase rapidly if radioactive material is
brought near the probe. After a few min-
utes, possibly as much as half an hour, the
clicks will become weaker. At this point,
S2 should again be flipped momentarily to
the “charge” position and released, after
which the instrument is ready for another
period of normal operation.

The serious prospector should by all
means obtain copies of two government
publications, entitled “Prospecting for Ura-
nium” (35 cents) and ‘“Prospecting With
a Counter” (30 cents). These publications
can be obtained from the Government
Printing Office, Washington 25, D. C. They
contain a wealth of valuable information
about prospecting as well as about bonuses
available from uranium strikes. With the
two books and a Geiger counter, prospect-
ing will be a snap. —{30—
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Books on Uranium Prospecting
and Counting Equipment

"ATOMIC RADIATION DETECTION AND
MEASUREMENT" by Harold S. Renne.
Published by Howard W. Sams & Co., Inc.,
Indianapolis, Ind. 192 pages. Price, $3.00.
Paper bound.

Interest in the many aspects of nuclear
science is growing by leaps and bounds.
Such aspects as uranium prospecting, civil
defense, atomic power, nuclear reactors,
and the uses of radioactive isotopes are
receiving widespread publicity in news-
papers, magazines, and on radio and TV
programs. These developments have served
to emphasize the need for a basic, com-
prehensive book on nuclear science, with
particular emphasis on the detection and
measurement of atomic radiation.

Such a book is now available under the
above title. The material is written in a
semi-popular vein, and for the most part
can be understood by anyone who has had
the equivalent of a good high school course
in basic science. Some knowledge of elec-
tronic circuitry would be helpful for cer-
tain portions.

The first three chapters are devoted to
a review of basic atomic and nuclear
knowledge, including radioactivity, radia-
tion, effects of radiation, atomic fission,
and the like. Chapters 4 and 5 discuss
Geiger and scintillation counters in con-
siderable detail, and include schematic
diagrams and operating principles of a
number of commercial units. Several home-
built counters of both the Geiger and scin-
tillation type are described in Chapter 6.
Chapter 7 covers dosimeters, and the fol-
lowing three chapters present a great deal
of information on applications of atomic
radiation, civil defense, and prospecting
for uranium.

To guide the reader further, several ap-
pendices have been added—a manufactur-
er’s directory, glossary of terms and ab-
breviations, and an extensive bibliography.
All in all, this book will be of tremendous
interest and value to anyone working in
any of the various phases of the nuclear
science program, including civil defense
and prospecting, or to anyone interested
in learning more about this [ascinating
subject.

A

"URANIUM OFFICIAL YEARBOOK."
Published by New Science Institute, 5204
Sapta Monica Blvd, Los Angeles 29, Calif.

July, 1955

Photo-offset, 82 pages plus heavy paper
cover. Price, $2.00.

This interesting book is the first of
many books on uranium prospecting that
will appear before the close of the year.
From the strictly “prospecting” viewpoint,
the reader who lacks any background
knowledge of how, why and where will
want to keep this book handy. Besides il-
lustrating a number of successful cases
(including the “Miracle Mine” mentioned
in the article on pages 17-20 of this issue),
there is information on likely uranium
areas throughout the continent, detailed
descriptions of the various uranium-bear-
ing ores, the best prospecting methods—
on foot, car, motorscooter, heliocopter, etc.

-and necessary eguipment, and how to
stake and file a claim. For a general back-
ground, plus a little of the “romance” and
adventure in uranium prospecting, this
book is very worthwhile.

LSO

"THE URANIUM PROSPECTOR'S
GUIDE" by Thomas J. Ballard and Quen-
tin E. Conklin. Published by Harper &
Brothers, 49A East 33rd St.,, New York 16,
N. Y. 251 pages, including glossary, index
and appendix. Hard cover. Price, $3.50.

“The Uranium Prospector’s Guide” was
written by two working authorities in the
field of uranium prospecting and mining.
Both authors are currently employed as
mining engineers by the Uranium Prospec-
tors Co., Ltd., in Grand Junction, Colo. As
a result, their hook is undeniably the most
thorough approach to the subject that has
appeared in print.

Unlike the “Yearbook” reviewed above,
which would appeal to the Sunday pros-
pector, the “Guide” is for the serious pros-
pector who wants information on mining
law, mineralogy, claim staking, ore estima-
tion, development of deposits, etc. The au-
thors also contacted other specialists who
prepared chapters on Geiger counting
equipment and the utilization of maps.

The hook closes with an extensive glos-
sary prepared by Karl Kuhe, AEC geolo-
gist; references to books and magazines on
mining; and finally, a seven-part appendix
of important AEC documents. Amateur
prospectors making a $100 investment (or
more) in Geiger counting equipment will
do well to buy this book—it has all the
answers. —30—
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THE SCINTILLATION COUNTER

By ED BUKSTEIN

Learn how this device operates
and how it can be used in the
detection and measurement of

atomic radiation of all kinds.

Fig. 1. Du Mont 6291 photomultiplier.

When a radwcctive isotope has been
caused to deposit in a brain tumor,
the tumor can be located by means
of a directional scintillation counter.

788
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REMOVABLE
DIRECTIONAL
SHIELD

LIGHT COVER:

CRYSTAL
INTERNAL SHIELD

Fig. 2. Cross seclion of
typical scintillation
counter. See text,

HE scintillation counter, like its famous

cousin the Geiger counter, is used to
detect radioactivity. Both instruments
“count” the particles thrown off by radio-
active substances. These counts can be in-
dicated on a meter, as clicks in a head-
phone, or as flashes of a neon bulb. Because
of its greater sensitivity and accuracy, the
scintillation counter is rapidly replacing the
Geiger counter in the field as well as in the
laboratory. So sensitive is the scintillation
counter that it can be used for prospecting
from an airplane or for measuring the
natural radioactivity still remaining in a
mummy case from ancient Egypt.

Although the electronic circuits are new,
the basic idea of scintillation counting has
been known for over half a century. The
scintilloscope, forerunner of the modern
scintillation counter, was first constructed
in 1903. This device was made up of a hol-
low tube with a magnifying lens at one end
and a screen of zinc sulfide at the other.
When brought near a source of radioactiv-
ity, the zinc sulfide produced a brief flash
of light each time it was hit by one of the
particles ejected from the radioactive sub-
stance. An observer, looking through the
magnifying lens, could see and count these
flashes. In the modern scintillation coun-
ter, the flashes of light are counted by a
phototube (electric eye) instead of the hu-
man eye.

Other chemicals, more suitable for this
application than zinc sulfide, are now avail-
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A commercial scintillation
counter with separate probe—the
Technical Associates Model No. FS-11.

able. Thallium-activated sodium iodide is
one of the current favorites. A plastic ma-
terial called “Plastifluor” is finding wide-
spread usage where large blocks of mate-
rial are required, as in very sensitive air-
borne equipment. Also, some liquids exhibit
scintillating properties, and are employed
in special applications.

Because the flashes of light produced in
the scintillation counter are of low inten-
sity, a very sensitive type of phototube is
required. This tube, known as a photomul-
tiplier, is shown in the photograph of Fig. 1.
The photomultiplier has a light-sensitive
cathode which emits electrons each time it
is illuminated. These electrons are at-
tracted in succession to a number of dy-
nodes before they eventually arrive at the
plate, as illustrated in Fig. 3. When elec-
trons from the cathode strike the first dy-
node, they knock out secondary electrons.
These are then attracted to the second dy-
node where they release still more sec-
ondary electrons. Since a dynode emits sev-
eral secondary electrons for each electron
striking it, the number of electrons is in-
creased at each dynode and a great many
ultimately reach the plate. In this way, a
single electron from the cathode can start
an avalanche of electrons and, consequent-
ly, produce a considerable amount of plate
current.

Each dynode of the photgmultiplier is
operated at a higher positive voltage than
the preceding one so that the electrons will
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OYNOOE No.3

DYNODE No. 2 DYNODE No.&

DYNODE No. 1 OYNODE No.8

CATHODE  PLATE

Fig. 3. Diagram showing basic pho-
tomultiplier action. Electrons from
the cathode go in succession to each
dynode before reaching the plate.

P —
OUTPUT

HIGH VOLTAGE SUPPLY

i ili—

Fig. 4. A voltage divider proportions
the available voltage to provide an
increase of about 100 volts per dynode.

PROBE CASE
CABLE
SCINTILLATION MAGNETIC PHOTOMULTIPLIER
CRYSTaL SHIELD

Fig. 5. Scintillation probe assembly.

3e

go from dynode to dynode in the right or-
der. Electrons from the last dynode are at-
tracted to the plate and then flow through
a load resistor to produce the output. Each
time a flash of light illuminates the cathode
of the photomultiplier, a pulse of voltage
appears in the plate circuit. These pulses
are amplified and then applied to a headsect,
neon bulb, counting rate meter, or other
indicating device. Since each dynode must
be made more positive than the one before
it, a high voltage power supply is required.
Common values for this supply range from
1000 to 1500 volts. As shown in Fig. 4, a
resistive voltage divider proportions the
available voltage to provide an increase of
about 100 volts per dynode. The plate, of
course, is the most positive element since 1t
must collect the electrons from the last
dynode.

In photomultipliers designed for scintil-
lation counting, the cathode is in the end of
the tube opposite the base. This feature,
known as a head-on cathode, simplifies con-
struction when the tube is to be used in a
probe. A typical probe construction is shown
in Fig. 5. To shield the photomultiplier
from sources of illumination other than the
scintillation crystal, the probe case must be
light-tight. However, it must permit the
radiation that is to be detected to pass
through to the crystal. Thin aluminum is
often used for the probe case. An additional
shield protects the tube from external mag-
netic tields.

The cost of a scintillation counter is, in
general, considerably more than that of a
Geiger counter, partly because the scin-
tillation crystal-photomultiplier tube as-
sembly is a great deal more expensive
than a typical Geiger tube. Power supply
requirements are also greater. A Geiger
counter seldom draws more than one micro-
ampere except in very strong radiation
fields, whereas a scintillation counter may
call for 20 microamperes or more. When
high-voltage batteries are used, the addi-
tional drain is not a problem, but where
the high voltage is generated electronically,
more complicated and more expensive
equipment may be necessary.

Figure 2 shows a cross-sectional drawing
of a commercial scintillation counter, the
Nuclear-Chicago Model DS-1. As can be
seen, a removable lead shield can be em-
ployed to give the counter directional char-
acteristics. Care must be taken in attach-
ing the crystal to the face of the photomul-
tiplier tube or to the “light pipe” which con-
ducts light to the tube, since any loss of
light results in decreased sensitivity. Usu-
ally, a silicone grease serves to join the
various components, and lucite or a similar
plastic material is used as the “light
pipe.” —{30-
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Early experimenters used this

device to defect presence of

‘electricity and static charges.

b

By RUFUS P. TURNER

0
HE electroscope is one of the oldest
electrical instruments. William Gilbert \ .
built one in the year 1600. Nevertheless, it
is still a useful device. It is easy to build,
and many interesting experiments can be !
performed with it. & s
An electroscope consists simply of a
small strip of gold leaf, one end of which is
attached to a metal plate of ahout the
same size. The leaf hangs parallel to the
plate and may even rest against it. This
assembly is then attached to a metal rod
and enclosed in a glass jar. It can be seen
from the outside but will be protected
from drafts of air. The metal rod pro-
trudes and permits external connections.
Ordinarily, the leaf hangs close to the
plate or in contact with it. But when an
electrically charged body is brought close
to the rod, the leaf stands out, away from
the plate. The distance it moves depends
upon how strong the voltage of the
charged object happens to be. The leaf re-
mains lifted as long as the charged object
is kept in position, or as long as the ob-
ject remains charged. It may remain lifted
even after the body is removed, if the
electroscope has been charged. When the
electroscope is discharged, by “shorting” it
momentarily to the carth, the leafl will fall.
This action occurs because the electrified
body charges the metal plate and the gold
leaf by induction. Since the leaf and the
plate are attached together, they receive
the same sort of charge, i.e, positive or
negative. And since a basic law of elec-
tricity is that like charges repel each other,
the light gold leaf is repelled by the plate.
The electroscope consumes no current

One of the simplest measuring instruments
may be easily constructed in a few minutes.
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while indicating the presencc of electrons.
Furthermore, it requires only one connec-
tion to a circuit, and often no direct con-
nection at all.

How To Build It

Building an clectroscope requires a small
glass jar, a small strip of gold leaf, and a
few odds and ends from the junk box.
Figure 1 shows details of construction.

Malke a small metal bracket, as shown in
Fig. 1C. Any convenient non-magnetic
metal such as aluminum, brass, or phos-
phor bronze will be satisfactory. To make
the bracket, cut a 1%” x 3" strip. Drill
a clearance hole for a 6-32 bolt (# 28
drill) %4” from one end and %" from
the side of the strip. Finally, make a right-
angle bend to form the bracket.

The next step is to cut a 3% ”-diameter
clearance hole in the center of the metal
jar top. (See Figs. 1A and 1B). There is
no objection to making this hole larger,
but it should not be smaller than %”. To
cut the hole, the author used a radio
socket punch. If a plastic jar top is used,
the hole will not he required. The pickup
electrode of the clectroscope consists of a
2”-long 6-32 bolt, and the purpose of the
clearance hole is to insulate the bolt from
the metal jar top. This bolt is supported
by a small squarc of polystyrene (147
square) fastened to the inside of the jar
top with four small 3-40 bolts and nuts,
as shown in Figs. 1A and 1B. A clearance
hole (#28 drill) in the center of this
square passes the 6-32 bolt.

Assemble the clectrode bolt, insulating
plate, and metal bracket on the jar top.
Tighten all of the nuts securely. After as-

sembly, polish the long surface of the
bracket with fine sandpaper until it is
bright. Then scrub the surface with soap

and hot water to remove all dirt and
grease. Wash off the soap, rinse the brack-
et several times in clear water, and dry

thoroughly. From this point on, do not
touch the bracket with the fingers; do not
allow it to come into contact with any oil
or grease; and do not breathe on it. The
reason for this cleanliness is that the gold
leaf, which will be attached next, will stick
to the bracket if the latter is the least bit
dirty, and the electroscope will not work.

Now attach the gold leaf. Gold leaf is
exceedingly light and thin and must be
handled in a draflt-free room. During this
operation, close the windows and doors and
tiec a handkerchief or mask around nose
and mouth to prevent blowing the leaf out
of shape. Gold leaf comes in a book of
sheets with separating pages of tissue
paper. It can be bought from a sign paint-
ers’ supply house. Pull out a leafl with a
tissue page on each side and lay this “sand-
wich” on a sheet of flat cardboard. Then,
with a sharp razor blade or Exacto knife,
cut through the tissue paper and gold leaf
to obtain a strip %" long and %" wide.
With a clean wooden toothpick, remove the
top layer of tissuc paper, exposing the gold
leaf. Then, spread a thin strip of Duco
cement (about 14;” wide) along the upper
bend of the bracket; this area is shown by
the shading lines in Fig. 1C. Before the
cement has chance to dry, lift the as-
sembly by the jar top and quickly press
the cemented edge of the bracket against
the tip of the gold leaf strip. This pro-
cedure will attach the leal to the bracket.
Screw the top on the jar, and the clectro-
scope is completed.

When the jar rests on its bottom, the
gold leaf should hang against the bracket.
As the jar is tilted, the leaf should swing
away from the bracket. If it sticks to the
bracket, the laiter has not been thoroughly
cleaned, and must be cleancd again.

Electroscope Experiments

An electroscope indicates the presence of
an electric charge just as a magnetic

These four drawings illusirate basic experiments that may be performed with the simple

CHARGED COMB

(B)

CHARGED SHEET
OF PAPER
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needle will show the presence of a mag-
netic field. When the electrode of the elec-
troscope is touched to an electrically
charged object (or, in some cases, simply
brought near it), the gold leaf will move
away from the metal bracket. High volt-
ages will swing the leaf over the greatest
distances.

Try combing the hair briskly and then
bringing the charged comb near the pick-
up screw. See how the gold leaf rises to
show the presence of static electricity. A
glass rod rubbed with a silk cloth will give
the same effect. Static electricity can also
be generated by laying a dry sheet of
typewriter paper on a highly polished desk
or table. or on the cover of a magazine
having a glazed "surface (like PoruLar
ELECTRONICS), and rubbing the paper vigor-
ously with a wooden pencil. When the
paper is lifted, it will be highly charged;
and when brought to the electroscope, it
will deflect the gold leaf. Shuffling fect
across a rug, and then touching the pickup
screw with a finger will result in a high
voltage swing of the leaf. A hairy brush or
broom after stroking a floor or polished
table top likewise acquires a considerable
charge of electricity. In some localities,
however, it is hard to generate static
electricity in any of the ways just de-
scribed unless the weather is cool and dry.
Humid days often tend to ruin the ex-
periments.

When the electroscope pickup is touched
to one terminal of a power supply or high
voltage battery, the leaf will be deflected.
Three hundred volts d.c. will move the size
of leaf shown in this article through 45°.
Similar leaf movement is obtained when the
screw is touched to one terminal of a
charged capacitor.

Electroscopes sometimes are used in in-
dustry to detect static charges on paper,
photographic film, cloth, plastic sheets, ma-
chinery belts, etc. They have been used in

11747 x | 114" —
POLYSTYRENE
INSULATOR

AR TOP

(4) (8)

Fig. 1.

. In assembling the electroscope.
the author used an empty peanut jar. The
cardboard insert in the lid is removed and
a hole is cut in the center of the metal lid.
A small square of polystyrene is then
mounted under this hole and a 2”-long bolt

fastened through the center. At one end.
mount the metal angle bracket shown in
(C). Glue the gold leaf to the bracket just
beyond the bend as shewn in (A) and (B).

surgical operating rooms and around oil
trucks for the same purpose.

A “hot” piece of radicactive ore has been
observed to discharge a previously charged
electroscope. However, don't expect to take
this instrument on a prospecting trip in
place of the more expensive Geiger counter.
It just is not sensitive enough or rugged
enough for such an application.

electroscope. Many others may be carried out with this device. See text for suggestions.

(C) p-¢ POwer suppLY
OR BATTERY

(D) \

CHARGED O.I pfa.
CAPACITOR
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Part 2

AST MONTH a photo-electric “receiver”

for light-beam communication was de-
scribed. Here is a portable light-beam
“transmitter’”’ to go with it. Aim it at the
receiver, talk into the microphone, and the
party at the other end of the beam will get
the message. It can be lugged out in the
field or used between fixed locations. This
is one system which is pretty seccure
against “‘tapping.”

To be fancy, the light-beam transmitter
could be called an “amplitude-modulated
light projector.” But getting right down to
cases, all it amounts to is a microphone, an
amplifier, and a portable searchlight. The
whole unit, except for the microphone and
searchlight, can easily be built into a 6” x
6” x 6” aluminum utility box.

The searchlight is one of the many port-
able units on the market using a self-con-
tained 6-volt dry battery. This particular
model has a flashing red light built in, but
this feature is not required. Just be sure
that the searchlight chosen has a good re-

42

By ELBERT ROBBERSON

talking
with Iigh.l.

flector, giving a compact beam. In making
a selection, shine the light on a flat white
surface 15 or 20 feet away, and choose the
unit with the smallest and sharpest pat-
tern.

Miniature 3A4 tubes in a single-stage

push-pull transformer-coupled amplifier
are used to boost voice power to a level of
about two watts. When this voice power
is fed in series with normal battery power
to the secarchlight, its alternations buck
and bolster lamp current. This causes the
light output to flicker in time with voice
vibrations. The lamp power in the unit
shown amounts to two watts, so the 3A4
portable amplifier modulates the light
beam to fullest capability without the
necessity of shouting in the microphone.
Normal conversational tones cause very
little flicker, although the light brightens
at a whistle. But whether the flicker can
be seen or not, the light beam carries
plenty of sound.

For the sake of simplicity and portabil-
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Continuved from last month, this concluding part describes

the step-by-step construction of a light-beam modulator.

This chassis has been partial-
ly assembled for wiring. Sock-
et SO01 is at the right, with the
input transformer, T1, at rear.

ity, battery power is used for the power
supply of the transmitter. A single 1%-
volt battery furnishes filament power,
while three small 45-volt units in series
provide screen and plate high voltage. The
lamp’s self-contained 6-volt battery is also
used to supply the microphone and nega-
tive grid bias for the amplifier tubes. See
Fig. 1 for entire circuit.

The layout of mounting holes for the var-
jous components is shown in Fig. 2. This
view is of the bottom, or working side. All
holes, except for the switch, jack, and lamp
socket, are bored with a #25 twist drill,
then deburred with the point of a pocket
knife. Larger holes can be bored with a
twist drill of the proper size held in a car-
penter’s brace; or smaller holes may be en-
larged as required by reaming or filing
with with a round file. A hole saw or
chassis punch will make the 7% ”-diameter
hole.

Tube sockets are the first components
to be mounted. These are supported off
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Tube sockets are flush-
mounted on metal spacers
which may be purchased
from a local jobber or
cut from copper tubing.

the mounting surface by tubular spacers,
15" long. They may be purchased or cut
from 34" copper tubing with a hacksaw
or tubing cutter. Cut the ends squarely
so that the tubes will be level and not
rock. After culting, ream out the internal
burr with a pass of a #14 twist drill. As-
semble the socket and spacer, and put a

Editor's Note: In the first part of this story.
which appeared in the June issue, the author
described a light-beam receiver. This circuit
used a 930 phototube, two small battery fila-
ment amplifier tubes, and two printed circuits.
Thus, the coupling problem between the am-
plifier stages was greatly reduced—as were
the wiring and installation problems. For ex-
perimental purposes. the author also noted
that music and speech may be transmitted
over very simple 6- or 12-volt searchlights.
For a copy of the June issue. send 25 cents to
POPULAR ELECTRONICS, Circulation Dept., 64
E. Lake St., Chicago 1, IlL

43

AmericanRadioHietory Com



Do as much wiring as possible
before installing the output
transformer, T2. When looking
down on the tube socket. the
numbering is counterclockwise.

soldering lug underneath. Then the sockets
should be fastened in the designated holes
by a 1”7 6-32 flat-head brass machine screw
held by a nut on the other side. Orient the
socket so that the pin terminals point in
the directions shown in the pictorial dia-
gram, Fig. 3. Bend the soldering lugs up-
wall so that they meet the #1 terminals
on both tube sockets, and bend all termi-
nals outward for easiest connection,

The remainder of the parts are secured
conventicnally by 4" 6-352 round-head
brass machine screws and nuts. At this
stage, leave out the output transformer,
T2, to give better working room.

Now the wiring can proceed. Figure 3
shows the routing of all wires. Although
wire lengths are not critical, make connec-
tions fairly direct. As a connection is made,
check it off with a red pencil on the wiring
diagram.

First, connect all grounds and jumpers.
On both tube sockets, wire together pins
#1 and #7 and solder in the ground lug.
Pay particular attention to the fact that
in this kind of “breadboard” construction
one looks at the top of the tube sockets,
rather than at the underside as is normal
in a conventional *“‘chassis,” so that termi-
nal numbers read counterclockwise.

In this photograph, the wiring has
been completed. Cover terminal
strip (5-preng) with strips of tape to
prevent an accidental short dircuit.
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Wrap c© ground wire
around tke brcided cable
and solder the wire to the
shield. Be careful not to
use too much heat on the
center irsulation as the
cable will melt and short
out the circuit.

The 4-pole Amphenol 91-PC4F socket has
terminal-identifying numbers stamped in
the Bakelite. Strap the #4 terminal over
to the grounded terminal #1 of tube sock-
et V2. Then tie together the two center
contacts, #1and #4, of the “on-off”” switch
81 and connect across to the grounded
terminal #7 of tube socket V/. It is not
necessary to wire a ground for the sleeve
terminal of the jack Ji1, as shown on the
diagrams, since this is automatically taken
care of by the construction of the jack.

To wire the filament circuit, run a wire
from contact #2 of the small terminal
strip to terminal #2 of the switch S/.
Then connect contact #1 ol the small strip
to terminal #5 of tube V1, and a wire
across tc terminal #5 of V2 as well.

Microphone transformer T1 has one yel-
low primary wire connected to the tip ter-
minal of J/, and the other to terminal #3
of S8O1. At the same time, also connect the
black transformer secondary center-tap
wire to terminal #3 of S8O1. Connect one
secondary green wire to terminal #4 of
V1, and the other to terminal #4 of V2.

July, 1955

To remove cambric cover from
shielded cable, carefully cut down
io the metal braid completely around
the cable. Grip the insulation with
pliers and tear off, trimming edge
if necessarz. Sometimes it is easier
to cut the cambric from the cable
end to the eircular cut and sirip off.

Now, it
Wire in the necessary connections between
the larger terminal strip and the sockets

is time for the high voltage.

of Vi1, V2, and SO:. Install the output
transformer, T2, as shown in the diagram.
The blue primary wire is connected to ter-
minal #6 of V1, while the brown wire goes
to terminal #6 of V2. Extend the center-
tap red lead to the larger terminal strip.
On the output side of the transformer are
the two black secondary leads. Connect
them as shown to terminals #1 and #2
of the output socket SOI.

The microphone cord is provided with a
PL-55 or headphone-type plug. To make
the output cord, use a 4’ length of 4-con-
ductor shielded and rubkber insulated cord
with #22 stranded conductors. Strip about
1” of the outer sheath from one end, dis-
assemble the Amphenol connector and siip
the shell onto the cable. Next to the
sheath, wrap one turn of #18 tinned cop-
per wire around the shieid braid, and solder
all around. Then trim off the braid back
to this point, skin the wires back %” and
solder them in the plug terminal pins in
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the order shown in Fig. 4. The plug can
now be reassembled.

Drill a %5,” hole in the shell of the
searchlight as shown in the photograph,
and put the other end of the output cord
through. Then skin off the cable cover 2”
back. With a dull-pointed tool, such as a
nail or modified icepick, ravel out the
shield braid into individual strands, eXpos-
ing the cable conductors. Twist the shield
strands into a wire, and slide over a piece
of spaghetti insulation. In the lamp body,
drill a #25 hole and secure a grounding
lug with a 6-32 screw and nut.

Then, solder the end of the shield braid
to the lug. This “ground” should connect
internally to the positive side of the lamp
battery.

View of the cable connections
inside the battery searchlight.
Make sure of the polarity of
the unit. Braid goes to the
shell, white and black wires
of the cable to the negative
battery terminal, and red wire
to the negative lamp terminal.

Twist together the black and white wires
and solder them to the “hot” negative bat-
tety lead. The red wire goes to the center
terminal of the lamp globe. Make sure that
the exact polarity shown in the wiring
schematic is maintained. If the schematic
is not followed, the unit won’t function and
damage to the lamp could result.

With the cable connected, the lamp
should still operate as before. Locate the
switch position that turns off the lamp,
and mark it so that it can be easily found
after the unit is butioned up. Put the
lamp back together, and plug the cable
into the amplifier. The searchlight should
come on. To turn it off, unplug the cable.

Now the batteries can be connected, the
microphone plugged in, and the switch

Fig. 1. (Below) Wiring schematic. Fig. 3. (Right) Pictorial wiring diagram.

SWITCH
UNUSED

OPEN

MICROPHONE

|
|
|
{
|
I
I
|
|
|
[~ LEAVE |
|
|
|
|
|
|
|
V
1
|
|

46

POPULAR ELECTRONICS

AmericanRadioHistory Com



Bl—1V4 v. battery, RCA VS004, or equivalent

B2—Three 45 v. batteries, Burgess XX30P!1, or
equivalent

J1—Single-circuit phone jack

SOl-—4-prong microphone socket, Amphenol 91-
PC4F

p]-—Two-circuit phone plug

pP2—4-prong microphone plug, Amphenol 91-MC4M

T1—Microphone transformer, Stancor A-4742, or
equivalent

T2— Audio output transformer, Stancor A-3857, or
equivalent

S1-—D.p.d.t. toggle switch

V1, V2 3A4 tubes

2—7-pin miniature tube sockets

1-—Utility case, 6 x §” x 67, Premier PAC-666

3--45 v. miniature battery plugs

1—Single-button carbon microphone

]—2-prong terminal strip

1—5-prong terminal strip

1 *‘Handilite’ 6 v. portable searchlight, ot equiv-
alent with narrow beam

]—4 length of 4-conductor shielded cable

Total cost of parts (less "Handilite”’), approx. $14.00
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Paris list for the light-beam modulator.

Fig. 2. Drilling template for chassis holes.
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E
\"o" LAMP BATTERY TERM.(-)

aers LAMP SIDE OF SWITCH (=)
= LAMP BODY {+)
LAMP BATTERY TERM (~)

Fig. 4. Connections for plug P2 oxf the
cable from the lamp to the modulator.

turned on. Whistling into the microphone
should cause the searchlight beam to
brighten. Aim the beam at the photocell
of the light-beam receiver. The whistling
should be heard loud and clear. In fact, all
modulation with either voice or music will

then be transmitted over the light beam.
With two receivers and two transmitters,
a communication link can' be set up that
will transmit clean-cut signals over dis-
tances of 50 to 100 yards in daylight and
150 to 300 yards at night.

The author has noted the recent release
by the Burgess Battery Co. of its Model
TW4 “Radar-Lite.” This unit is claimed by
the manufacturer to offer a 40,000 candle-
power sealed-beam headlight which will
cast a brilliant beam for over 800 yards.
The circuit of this lamp could be easily
modified and wired into the schematic
shown on page 46. Use of this new product
should result in much greater ranges. —f30}-

This is the completed lightbeam modulator., Cable connecting lamp to mod-
ulator permits the searchlight to be mounted in a higher or more advanta-
geous location. The beam must be carefully aimed for maximum signal response,

AAAAAA_AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

TO OUR READERS:

WITHIN THE past few months, a great
many letters and postcards have been re-
ceived requesting information on editorial
policics, manuscript requirements, and spe-
cial electronic circuits or installations.

As a general practice, sincere inquiries
concerning material that has been pub-
lished in PoruLArR ELECTRONICS are an-
swered as rapidly as possible. However, a
huge volume of mail is received daily, and
some questions may require research that
does not enable the most expeditious an-
swer. All letters, or postcards, are an-
swered if they pertain to previously pub-
lished articles.

The editorial staff is not in a position to
make specific recommendations as to
equipment that individual readers should
purchase. Choice of such items depends
upon a number of personal values which
cannot be conveniently predicted. Also, the

48

staff cannot recommend or suggest exten-
sive modifications to previously published
articles. We will make recommendations as
to parts and component substitution where
the indicated item is not immediately
available, but drastic modifications often
involve factors which we are totally unable
to evaluate properly and correctly.

All manuscripts that appear in PopULAR
ELECTRONICS under non-staff bylines have
been purchased from authors. Our pay-
ment rates are among the highest in the
field and are made upon acceptance of the
submitted manuscript. We also pay for ac-
ceptable short items, including those that
appear in “Tips and Techniques” and the
small filler stories scattered throughout
our pages. A submitted manusecript should
be accompanied by return postage and en-
velope. Although we make every effort to
handle material with care, we can assume
no responsibility for submitted manu-
scripts. —30—
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““NOBODY HERE
BUT US TERMITES”

ILLIONS of dollars’ worth of property
may be saved by the use of a new elec-
tronic device to detect termites. These low-
ly, but relentless, foes of wood can now be
discovered before they have had the chance
to damage buildings. What gives them away
is their own method of communication—
which the new detector has revealed to be
a series of “"tom-tom’” beats.

Developed by Roy J. Pence, entomologist
at UCLA, the “Microsonic Detector” con-
sists of three basic components. An extra-
sensitive pickup is contained within a slen-
der. needle-like probe. The needle-end of
this probe may be pushed into any hard
wood surface. It leaves only a tiny hole, but
is sensitive enough to detect sonic vibra-
tions made by the termites. The other end
of the probe plugs into an amplifier—a
small, high-gain, low-noise, frequency-se-
lective unit. Battery-powered, ithasa high
receptivity to a limited,band of frequencies
in the over-all sound spectrum. This char-
acteristic enables the operator to receive
peak frequencies in the narrow range that
contains the sounds made by termites. The
operator listens to the pests via a headset
connected to the output of the amplifier.

Besides its value in detecting the pres-
ence of termites, this device is expected lo
prove helpful in further studies of termites
and other insects. In addition to the tom-
tom beats, other inscct sounds have been

Electronic detector finds termites
without need for ripping up floor.

July, 1955

———— e TicanRadioHISIorvV C o oY .

By ROBERT F. AMES

detected. One cf these is a clicking sound
which scientists claim is made by “sentry
termites” snapping their jaws as they warn
of danger. The insects seem to have a
“grapevine” form of communication among
themselves in which a signal made by one
termitle is repcated by another down the
line.

Much of the technical construction work
on the new detector was done by Stephen
Craig (shown in the photo), who plans to
manufacture units for use by termite in-
speclors. —30-
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R2—2700 ohm, 2 w. carbon res.

R3—500 k pot, audio taper

R4—10 k, 2 w. res.

R5, R6—120 k, 15 w. res.

R7—250 ohm, > w. res.

R8—1 megohm, s, w. res.

R9—2.2 megohm, Vs w. res.

Cl, C7—.01 uf(d., 400 v. paper capacitors

C2—.005 pid. ceramic capacitor

C3, C4-20-20 uid.. 150 v. dual elec. capacitor

C5—20 ufd., 150 v. elec. capacitor

C6—.001 uid., 400 v. paper capacitor

PL1, PL2—No. 47 pilot light bulb, socket, and jewel

F1—3%; amp. fuse and holder

Tl—Filament transformer, 6.3 v. @ 3.0 a. (Merit
P-2946 or equivalent)

T2—Output transformer (Stancor A4744 or equiva-
lent)

S1—S8.p.s.t. toggle switch

S2—S.p.s.t. normally open push-button switch |

RLI—D.p.d.t. plate relay, 5000 ohm coil (Potter &
Brumfield, LM11 or equivalent)

SR1—65 ma. selenium rectifier (Federal Type 1002
or equivalent)

I1—Line cord

2—Octal tube sockets

1—12AT7 tube

1—12AX7 tube

2=Pin jacks for input from speaker

1—4" PM. speaker, 3.2 ohm voice coil

I—Aluminum box 9" x 6" x 5 with a chassis 1157
deep

Misc. machine screws, nuts, wire, solder, terminal
strips, etc.

Total cost of parts, approx. $23.00

Fig. 4. Schematic diagram and parts list.

which was designed to permit the neatest
wiring with the shortest conncctions. A
stiff bus wire mounted on insulated termi-
nal lugs serves as the common negative;
it also supports the various components.
The selenium rectifier was mounted above
the chassis where it will run cooler and
thereby provide greater reliability and
longer life. Otherwise, the wiring is fairly
straightforward, the shortest possible con-
nections being used. Several ventilating
holes are drilled in the back of the box.

It was found advantageous to have a
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separate box to house the “microphone”
and its transformer, a shielded 5 cable
being used to make the connection to the
amplifier. The alarm lamp is at the end
of a 20" piece of lamp cord which ter-
minates in a plug near the relay. The
builder will have considerable latitude in
sclecting any type of plug he wishes. The
one employed here is the type used to con-
nect trailer tail lights to the automobile
clectrical system; the alarm lamp is a
standard automobile “back-up” light set
into a small wooden base.

Liberal use was made of rubber grom-
mets and insulating “spaghetti” where the
wires must pass through holes in the chas-
sis. The operating voliages indicated on
the circuit diagram will help the builder
in troubleshooting. All voltages are meas-
ured with a v.t.v.m., using the common
negative as the reference point.

R.F. Pickup

Becausc of the high gain of the amplifier,
a certain amount of trouble was encoun-
tered from r.f. pickup. There is a 50-kw.
AM transmitter less than a mile away
from our workshop and the signal is re-
ceived with sufficient strength to make the
operation very erratic. Several steps were
taken to minimize this effect: (1) the
“mike” cable is color-coded so that the
shield is conneeted to {he common negative
bus: (2) the a.c. cord should be oriented
so that the grounded pole of the line is con-
nected to the common negative; (3) if
necessary, the entire hox may be connected
to an external ground to reduce the pick-
up further; (4) the .005-pfd. capacitor
tends to bypass any 1.f. signals from the
sensitivity control arm to ground, without
unduly attenuating the audio signal; (5)
under especially severe conditions it may
be advisable to use a .01-ufd. capacitor in
the primary of T1 (C1 in Fig. 4).

Operation

The amplifier unit will normally stand
on a small table or dresser in the infant’s
room, while the microphone will be close
to the bed or crib. In order to eliminate
the cffect of extraneous noises, the sensi-
tivity control should be sect at the lowest
setting which will actuate the alarm with
the baby crying softly or whimpering.

A number of other uses for this device
will immediately become apparent. For
instance, it can be arranged to detect op-
cration of a door bell or door knocker.
Another interesting possibility would be
arranging the alarm circuit to energize a
photographic flash bulb so that a picture
would be taken when a sound actuates
the device. —30—
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Pictorial diagram of the alarm. It is important that the “B—" side of the lire be grounded to
avoid shock hazard at the microphone cable. A polarized plug, as described in the article
entitled “Keep Dry with the Rain Alarm,” which appeared in the June issue, will be of help in
this respect. As an additional precaution, insulated shielded cable should be employed to
connect the speaker microphone to the main chassis (shown as leads A and B above). and
connections made inside the chassis rather than by means of pin jacks as shown in the photos.
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All machine work on the front Using a soft cloth dampened with clean water, wash
panel, including drilling, etc., must the front panel thoroughly. Be sure you remove all
be done before decals are applied. grease, finger marks, and dirt before applying decals.

How

Make a penciled
sketch of the equip-
ment you want to
label, identifying all
controls. Then select
and cut out decals.

Dip decals in clean
water. Do not let
them soak. Simply wet
them thoroughly, then
set aside for a few
seconds before use.
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In a few seconds the decals will come loose 6 Using a soft cloth, press decals firm-

from their backings. Moisten the equipment ly against panel and remcve excess

fo be labeled, then slide decals into place. moisture. Be sure to remove all air bubbles.

After all decals have been applied, set the
7 panel aside until thoroughly dry. Next spray
on two or three coats of transparent plastic,
allowing the panel to diy between each coat.

8 A completed front panel. After the plastic
covering thoroughly hardzsns, mount con-
trols and other parts. Compare with Fig. 1.
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How To Add

Extension

Speakers

This baffle enclosure. mounted on a
wall, provides housing for the gen-
eral-purpose extension loudspeaker.

Rear view of the extension loudspeaker
before baffle was mounted on wall:
Terminal connectors may be clipped
directly to radio speaker terminals.

Two types of speaker line cord termi-
nations. Phone plug at left requires
matching input receptacle. Clips at
right are insulated for safe handling.

Photo at right shows line cord from
remote loudspeaker connected to voice
coil terminals of radio loudspeaker
by means of insulated copper clips.
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ARRYING a radio all over the house

can be mighty annoying. But many of
us like to listen to music and news wherever
we are, whether in the workshop, laundry,
or kitchen, and can’t afford a radio in every
room. An inexpensive and quite satisfac-
tory solution is an extension loudspeaker.
Costing considerably less than even a table
model radio, an extension speaker may be
added not only to radio receivers, but to TV
sets or record players. You can even add
one to an auto radio if you wish.

A general-purpose extension speaker is
shown in the photographs. The components
needed for huilding a duplicate unit are
readily available. You can pick up the line
cord (ordinary lamp cord will do fine), the
clothesline cleat and the handle at a hard-
ware or dime store.

Although parts cost is not high, if you
want to ‘“shave corners” and assemble a
less expensive unit, you can eliminate all
“frills”"—the handle, clothesline cleat, in-
sulated clips and rubber feet. A small loud-
speaker may be used instead of the 6", 6-8
ohm job discussed here, and a home-made
rather than a commercial baffle em-
ployed. If you use a 5” speaker, you'll find
that a wooden cigar box may be refinished
to make an attractive speaker baflle.

The mounting bracket is designed so that
the baffle may be held securely on a wall by
a single screw yet removed easily whenever
desired. It is made up’from a small piece of
146" -thick sheet metal stock.

To assemble the unit, first locate the four
speaker mounting holes by holding the
speaker against the baflle. Drill these holes
carefully to avoid' scratching the finish.
Mount the speaker using four ornamental
head machine screws, lock washers and
hex nuts.

Separate one end of the lamp cord for
about 6", strip the insulation, and solder the
two ends to the voice coil terminals on the
speaker. The other end of the lamp cord

may be terminated in one of several ways,
depending on how you plan to install the
speaker.

Installing Extension Speakers. For a tem-
porary installation, set the extension speak-
er on a table or on the floor, run the line
cord to the receiver or record player to
which you wish to connect the extension
speaker, and clip the leads directly to the
voice coil terminals,

A similar procedure may be followed for
a permandnt installation, except that great-
er pains are taken. Mount the extension
speaker permanently in place on the wall.
Run the line cord to the receiver in a neat
manner, {astening it in place along the base-
board. Use insulated staples. Solder the
extension speaker leads to the voice coil
terminal lugs in the receiver.

Although the “temporary” and ‘“perma-
nent” installations described are quite satis-
factory within their limitations, you may
prefer a “semi-permanent” installation. In
this type of installation, the extension
speaker is generally left in one location and
connected to one receiver, but may be easily
moved to another location or connected to
another set. For example, you might want
to leave an extension speaker in the kitchen
during the winter, and then move it out to
the patio or yard during the summer.

For this type of installation, the speaker
may still be mounted on a wall and the line
cord run neatly in place along a baseboard.
Instead of soldering the speaker leads in
place or using temporary clips, fit a phone
plug on the end of the speaker line. Install
a phone jack on the receiver to which you
wish to connect the extension speaker.

Either an “open-circuit jack” or a
“closed-circuit jack” may be used, depend-
ing on whether you wish the extension
speaker and the receiver speaker to operate
simultaneously or individually. If an open-
circuit jack is used, the two speakers will
operate simultaneously, even when the ex-

Useful circuits for installing extension speakers. Details are given in text.

AUDIO
OUTPUT
TUBE

OPEN CIRCUIT JACK

CLOSED TYPE
2 CIRCUIT JACK
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Lelt, a “jack bracket”: right, speaker
mounting bracket. Both are easily made.

A typical “closed-circuit jack” installa-
tion. Note the use of the “jack bracket.”

tension speaker is plugged in (although
some readjustment of the volume control
may be necessary to bring the volume to
the desired level). This is the type of op-
eration obtained with the “temporary” and
“permanent” installations described. The
connections to use for an open-circuit jack
are shown in the diagram (A).

On the other hand, if you want the ex-
tension speaker to “cut out” the receiver
speaker automatically, so that only the ex-
tension speaker operates, use a closed-type,
2-circuit jack, installing it as shown in the
diagram (B).

Volume Controls: In most cases, it is not
necessary to provide an individual volume
control for the extension speaker. The vol-
ume control in the receiver is used to set
the level. There are a few installations
where a volume control may be desirable,
however. An example would be an extension
speaker installed in a sick person’s room.

The simplest type of loudspeaker volume
control is an inexpensive wirewound po-
tentiometer, connected as shown in the dia-
gram (C). Use a 15-ohm, 3-watt wirewound
unit. With this type of control, the volume
of the main speaker in the receiver may
change slightly as the sound level at the
extension speaker is adjusted.

For more critical installations, use an
especially designed loudspeaker volume

This unique speaker
is designed to slip
into a pillow case
and permit the user
to listen to late pro-
grams without dis-
turbing anyore else.
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control. Typical units are the Mullory Type

T8, L8, and TSA-10 controls. Follow the
manufacturer’'s instructions when install-
ing special controls.

Speciul Installations: One popular type
of ‘“special” installation is a “pillow”
speaker. These speakers slip inside a pillow
case and permit the user to listen to radio
programs late at night without disturbing
the rest of the household. Obtain a low-
impedance pillow speaker (such as the
Telex Type 8110), and install it in the same
way you install a regular extension speak-
er. For best results, use a “closed type,
2-circuit jack” installation, following the
circuit given in diagram (B).

In recent years, the popularity of “rear
seat” extension speakers on auto radios
has been increasing. Such speakers permit
a more even distribution of sound.

The installation of an extension speaker
in an auto is essentially like that of one in
the home, except that a different baffie ar-
rangement is employed. The extension
speaker is generally mounted on the shelf
behind the rear seat.

Several manufacturers olfer complete
“kits” for the installation of rear seat auto
speakers. Such kits include the speaker,
baffle, line cord and, sometimes, a simple

switch. A typical kit is the Quam Model
AS-3. —30-
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HE BIG NEWS in R/C flying in July is

the 1955 Nationals, to be held at Los
Alamitos Naval Air Station outside of Long
Beach, Calif. The dates are from July 18
through 24. To be eligible for competition
in the National Championship Model Air-
plane Contest, you must have a model
flyer’s license issued by the Academy of
Model Aeronautics.

This year, the event is being entirely
sponsored by the Academy with the co-
operation of the United States Navy, which
is acting as host. An excellent guide to the
Nationals for both contestants and observ-
ers is the “Official Model Aircraft Regula-
tions for 1955-1956,” just issued by the
Academy. We suggest that you write to
the Academy at 1025 Connecticut Ave,
Washington 6, D. C., for further informa-
tion on the contest and to obtain a copy
of the “Regulations.’

- i =

ALL oF THE R/C EQUIPMENT included in
the build-it-yourself articles in recent is-
sues of PoPuLAR ELECTRONICS has been
crystal-controlled for use on 27.255 mc.
The reason we have emphasized the use of
this frequency when, actually, there are
three other bands also available in the
Citizen’s service, is that we feel equipment
required for 27.255-mc. operation is less
complex, more stable, less expensive, and
in general, more suitable for our readers
than cquipment that would be required for
the other frequencics.

Also, in contrast to using regular radio
amateur bands, no operator’s license is re-
quired for operation on 27255 me.; only
the equipment must be licensed. The latter
consists merely of filing a form 505 with
the FCC and noting therein that the equip-
ment used is crystal-controlled. (Howecver,
the operator must be 18 years old or over,
and a citizen of the U. S))

As any of you who have flown R/C model
airplanes are aware, the 27.255-mc. band
is relatively crowded, especially at con-
tests. We've also had letters from readers
who want to build radio-controlled garage
door openers but don’t want their equip-
ment to interfere with their neighbors’, as
would be the case if 27.255 mc. were used.

The solution to these problems is rela-
tively simple. Use the other Citizen's
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bands! These other bands are open for ra-
dio control, telegraphy, voice communica-
tion and, in fact, anything that is not cov-
ered under the other existing frequency
allocations—provided vou get an equipment
license from the FCC. (For telegraphy, an
operator’s license is also required.)

These other bands run from 460 to 468
me. As you can see, the frequency of op-
eration is in the u.h.f. spectrum and special
construction techniques are required. How-
ever, if you think you would like to try
some equipment in this range, let us know
and we'll be happy to publish some stuff
for you. One definite advantage of operat-
ing on these frequencies is that you can
use more power (10 watts vs. 5 watts on
27.255 mc.).

T SR

AN UNUSUALLY SMALL SENSITIVE RELAY de-
signed for use in R/C boals, aircraft, cars,
ete., has just
been mar-
keted by the
Advance Elec-
tric and Relay
Co. of Bur-
bank, Cal. The
new relay, the
“S0O,” occu-
pies only 1%”
x 178" x 14"
space and
weighs only
1% ounces. It
normally operates on about 10 milliwatfs
of power but can bhe adjusted to use about
2 milliwatts.

This relay can withstand up to 10 G
shock and up to 20 G vibration. It can be
furnished with any one of three coil re-
sistances: 4000, 6500, or 10,000 ohms.

=

WE'VE JUST RECEIVED a very interesting
letter from Mr. Phillip H. Jensen, who is
vice-president of the International Asso-
ciation of Automotive Modelers, an organ-
ization concerned with promoting the con-
struction of scale display model autos, both
foreign and classic. Since cvery radio-con-
trolled model auto must have a chassis and
body, he points out, why not use a scale
model? This organization can supply plans
of many foreign sports cars and will soon
have a number of classic car plans avail-
able for any R/C fans who are interested.

The Association will welcome R/C auto
modelers into the club, provided that the
models involved are sports, classic, antique,
or racing types built to scale.

Anyone wishing to practice two very in-
teresting hobbies at the same time can con-
tact Mr. Jensen at Skyview Drive, R. D. 1,
Cohoes, New York, for more informa-
tion. 30~
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R/C
BATTERIES

By PAUL F. RUNGE

Subchassis view of the complete rejuvenator.

Don’twaste money by discarding batteries which

test low; this rejuvenator extends their life.

T IS a safe bet that quite a number of
lR/C batteries are discarded as worn out
long before their active life is really over.
This procedure is not only expensive but
also entirely unnecessary when the simple
process of rejuvenation is used.

Rejuvenating a dry cell is entirely possi-
ble, theoretically and practically. Many of
the larger electronic manufacturers have
published plans for rejuvenators in some
of their books and pamphlets.

In practice, as a dry cell is used, the
carbon electrode gathers hydrogen. If the
drain is fairly high, hydrogen gathers faster
than the battery can dissipate it during
the “off” periods. Consequently, when it
is used again, only a little of the hydro-
gen has been removed. Continued opera-
tion adds more hydrogen, with the result
that the battery becomes useless long be-
fore the chemical agents in it have been
fully used.

Ideal operation of dry cells calls for in-
termittent use spaced out over a period of
time. In this way, the zinc container will
be well used up when the battery shows
signs of wearing out. In radio control, bat-
teries are employed fairly frequently and
the drain is high, so that the zinc is barely
touched and the chemicals only slightly
used. However, the hydrogen keeps the
battery from functioning the way it should.

To rejuvenate a battery, the carbon elec-
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trode should be depolarized. This depolar-
ization assists the battery chemicals in
removing the hydrogen after each use.

Tests indicate that R/C batteries—from
the smallest pen cell to the 67%-volt trans-
mitter “B’s”—when rejuvenated after each
use, will last two to four times as long as
when they are not. Under average condi-
tions, the active R/C’er will save the cost
of a rejuvenator in less than a season.

Because R/C batteries are generally
small in size, the design of the rejuvenator
can be considerably simplified. The charger
to be described uses the battery itself as a
capacitor, and thus will automatically ad-
just its voltage and current to the size of
the battery being charged. The design also
allows for complete enclosure, minimizing
shock danger. Construction is very simple,
since a minimum of parts is used.

Begin by drilling the three holes re-
quired in the Bud “Minibox.” Install grom-
mets in the a.c. cord and battery-lead
holes, and mount the switch with its “on-
off” plate onto the cover.

Insert the a.c. cord and tie a knot on the
inside so that it cannot be accidentally
jerked back through the grommet. Solder
the two leads to two poles on the double-
pole, single-throw toggle switch. Such a
toggle switch is used so that, when the
charger is turned off, the circuit will be

(Continued on page 107)
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Photographing’’ the Heart Beat

A NEw TECHNIQUE for illustrating visual-
ly the sound of the human heart has been
developed during the past year at the
Johns Hopkins University Depariment of
Medicine in Baltimore, Md. Called “spec-
tral phonocardiography,” the process re-
sults in pictorial photographic records of
the heart sounds. Currently being used as
an aid in teaching medical students, it also
has a growing application as a diagnostic
tool.

Speciral phonocardiography  resulted
from a research project hecaded by car-
diologist Dr. Victor A. McKusick and elec-
tronic engineer George N. Webb. It is re-
lated to the idea of “visible speech” which
originated at the Bell Telephone Laboru-
tories.

Ea i "
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The process involves the use of a special
capacitor microphone, magnetic tape re-
corder, a vibration analyzer, and other
electronic instruments.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Kit Mounts Rear Seat Auto Speaker

A REAR SEAT SPEAKER GRILLE KIT for car
radios is the latest addition to the Walsco

line of radio-TV products. Easily installed
in all makes of automobiles, the new kit is
available in two sizes—For a 5" x 7" speak-
and for a 6" x9” speaker. Both the baffle
plate and metal grille screen are finished
in gray hammertone.

Included in each kit are the baffle plate
with screening, 15 feet of cable, all neces-
sary hardware, a crossover switch for se-
lecting front. rear, or both speakers, and
complete instructions. List prices are $3.75
for the smaller kit, and $4.50 for the large
size. Jobbers and dealers can also pur-
chase the grille alone from Walsco with-
out the switch and cahle.

For more information on this auto ac-
cessory, write to Walseo Electronics Cor-
poration, 3225 Lxposition Pl., Los Angeles
18, Calif. —{30—
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Electronic Tests to Improve Beef

BETTER BEEF FOrR BRITONS is the aim of a
new electronic harness being worn by a
test group of cattle. This device registers
how many times a day the grazing animal
stretches its neck to chew grass, how often
it lies down and stands up, and even the
number of times it twitches its tail. Every
movement is recorded by the equipment as
a series of wavy lines on a constantly
moving paper tape.

Tests made with this harness are helping
scientists learn which grasses cattle like
best and which are most effective in help-
ing the animal to gain weight. The num-
ber of mouthfuls of grass eaten to add a
pound of bheef is accurately determined.
Better milk production is also expected as
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a rosult. The equipment was made by
Burgess Products Co.. Ltd., Gateshead,
England. 50
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INOR defects, amendable by the owner,
often occur in small radios. The faults

and correction techniques illustrated in the
photographs on these pages can usually be
handled by someone with some electronic
knowledge. The radio used as the “guinea
pig” is a Sentinel Model 335P a.c.-d.c.-bat-
tery portable with a 4's-volt “A” battery
and 90-volt “B” batlery, drawing 35 watts

It the radio operates on a.c., but not on
batteries, measurement of battery voltage is
in order. A 90-volt battery should measure
on a.c. at least 85 volts with the set in operation.

How to Keep Your

} <— 1f components fastened to the cabinet

prevent the chassis from being taken out,
they must be removed. If unsoldering is
necessary, perform the operation very care-
fully to avoid damaging components. Here
two wires are unsoldered from an adjustable
capacitor across a builtin loop antenna.

After chassis has been removed from >
the cabinet, use a pair of flexible wire
leads to connect the radio lead-in wires
temporarily to builtin loop antenna. The
chassis may be “hot” to ground, depending
upon power plug polarity. Before attempt-
ing any repairs, check for presence of a.c.
voltage between chassis and ground. If any
voltage is detected, reverse the power plug.
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Connect a milliammeter in series with one "“B” Trouble not caused by batteries may require

battery lead. Compare reading with service chassis removal. A Phillips-type screw-
data or normal reading on same receiver. Ex- driver may be requirec to loosen the screws
cessive current may indicate a short circuit, holding- the chassis in place in the cabinet.

peration

Other parts, such as capacitors and re-
sistors, may be roughly checked with an
ohmmeter by disconnecting one terminal.
Try a few new components to learn about
what to expect of gcod equipment so that
you can recognize a faulty component
when it turns up in your portable. —30—

<~ With the radio turned on, gently push
each tube down to ke sure they are all
properly seated. If none of the tubes are
lighted, any one may have an cpen fila-
ment. Remove power and check filament of
each tube with an ohmmeter. If the radio
operates on batteries, but not on a.c.. the
selenium rectifier (right) may be at fault.

The loop antenna may be checked —>
with an ohmmeter set on a very low scale.
A reading of one ohm or less indicaies that
antenna is O.K. One wire should ke dis-
connected from the capacitor tor this check.
The capacitor itself may be chacked wilk
the ohmmeter set on a very high scale.
A reading of infinity will indicate
that the antenna capacitor is mnormal.
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Tuning the Short-Wave Bands

By HANK BENNETT

!EVERAL TIMES in the past, readers
have asked where they could obtain a
good map of the world that would be useful
as well as ornamental. I believe that I have
located a good one showing the world cen-
tered on New York City. This Great Circle
Chart, an extremely accurate chart of the
world, is constructed on the “Azimuthal
Equidistant Projection,” and shows the
shortest distances and Great Circle direc-
tions from New York City to all places in
the world. Distances are available in
statute and nautical miles and kilometers.
This chart has already proved of great
value to aviation, professional and amateur
radio operators, newspapers, shipping,
schools, and also for geographical work—
especially in connection with the new con-
cept of global geography which includes
consideration of the polar regions.

The chart circle, 35” in diameter, is
printed on a sheet 43" x 36”. The center of
the circle, and also the circle of the world,
is in New York City, a few blocks south
of the 33rd Street Pennsylvania Railroad
station (longitude 74° west and latitude
40°, 45 minutes north). Each degree from
0° (north) to 360° is marked on the cir-
cumference. All straight lines drawn
through the New York center are Great
Circles on the earth’s surface. Latitude
and longitude lines are spaced at 5° in-
tervals.

A straight line drawn from New York to
any other place on the globe indicates the
shortest route to that place, and other
places along the route are seen at a glance.
This line extended to the circumference
gives the degrees of azimuth or original
Great Circle course; this is also the direc-
tion for pointing radio aerials. (“Azimuth”
is reckoned in degrees, clockwise, east of
north. Thus, east is 90° azimuth and west
is 270° azimuth.)

Chart No. 3042 may be obtained from
the Washington and New York offices of
the U. S. Coast and Geodetic Survey, or
from its authorized chart agencies, for 40
cents.

A READER HAS SENT US a copy of a letter
from Radio Station HCJB, Quito, Ecuador.
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This is one of the easier short-wave sta-
tions to hear, especially on 11.915 mec. The
letter, which reads as follows, is signed by
D. S. Clark, Field Director.

“The Technical and Program Depart-
ments appreciate very much your recent
letter reporting on the reception of our
programs in your area. Since we are now
in the process of building and installing
new equipment as well as improving some
of the old transmitters and antennas, we
are naturally interested in knowing just
how well our signals are reaching various
parts of the world.

“For some time now, our short-wave
broadcasts have been going out from Pifo,
a small town about 12 miles east of Quito.
Here are located five of our present six
transmitters with their associated equip-
ment. A piece of land, consisting of some
50 acres, is ample for our transmitting
building, our diesel building which houses a
diesel power plant capable of supplying
some 400 kw. of electrical power, and
high gain antennas, as well as homes for
both foreign and national staff. The short-
wave antennas consist of two sets of “cur-
tains.” One set is bi-directional for North
and South America; the other is uni-direc-
tional for either Europe or the South Pa-
cific. There is also a 275 tower which
serves as antenna for our local long-wave
transmitter.

“Our present equipment consists of one
10-kw. and four 1-kw. transmitters in Pifo
and one 500-watt transmitter in Quito. The
10-kw. transmitter operates on both 17.890

One of P.E/s New
England reporters,
John Flanagan, hails
from West Newton,
Mass. His DX'ing is
done with a Halli-
crafters SX-42 and a
long wire antenna.
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me. in the 16-meter band and 11.915 mec.
in the 25-meter band. There is a 1-kw.
transmitter on ecach of the following fre-
quencies: 15.115 me. in the 19-meter band,
9.745 mc. in the 31-meter band, 6.050 mec.
in the 49-meter band and 700 kc. long-wave
for local reception in Quito.

“Our studios are located in Quito; we
now have four studios and three control
rooms. The programs are relayed to Pifo
by a high-frequency FM link. Three FM
transmitters provide for a total of three
simultaneous programs as well as tele-
phone communication between studio and
transmitter-personnel. During a large por-
tion of the day, two different programs are
broadcast simultaneously.

“We trust that reception in your area
will be such that you will want to be a
regular listener to HCJB. Sunspot activity
is now on the increase, which promises im-
proved short-wave reception in the next
few years.”

- -

Now FOR T!1IS MONTH'S listings. All times
are based on Eastern Standard Time, 24-
hour clock system.

BURMA-—The Burma Broadcasting Service
will probably have its four new RCA 50-
kw. short-wave transmitters in test use
soon after February 1, 1956. There will be
an “automatic astenna switching system
which can switch any of the four interna-
tional broadcasting transmitters to any of
the 17 antennas (six of which are rhom-
bics) within 15 seconds. Broadcasts can
be made in four different languages simul-
taneously to four different target areas.
(Scheiner, N. J.)

CANAL ZONE A widely reported station
located at Fort Clayton and operated by
the U. S. Army as the Caribbean Forces
Network is being heard occasionally on
7625 ke.. parallel to ACA (790 ke.) and
ACB20 (1420 kc.). The short-wave outlet
is not always used but has been noted late
evenings with ball games relayed to Puerto
Rico as well as some Armed Forces Radio
and TV Service programs.

COSTA RICA—TIHBG, 6015 kc, Radio
Cristal, San Jose, is being heard on 6015 kc.
although announcements give channel as
6006. (Legge, Va.)

DOMINICAN REPUBLIC HI8Z, Santiago,
has moved to 6076 from 5023 kc., and is
being heard at 1900-2200. HIIN, La Voz de
la Reelection, formerly located »t Ciudad
Trujillo, is now in Santiago, and can be
heard at 1900-2300. (Legge, Va.)
EGYPT—Cairo, 17725, is used ‘for the 0630-
0930 transmission for South Asia, replacing
15315. The 11674 channel operates at_2330-
0130 to Latin America, replacing 12032 kc.
The 11670 Cairo channel is no longer heard
with 0945-1700 Arabic transmissions.
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Radio Prague. Czechoslovakia, sends a card
showing a glossy photograph of the City of
Prague to everyone who turns in a report of

reception. The schedule to North America
appears on the reverse side of the card.

ENGLAND - Somie new frequencies of the
BBC are: 6080 kec. (MCV), 6140 (MCW),
21660 (MCX), and 21740 (MCY). The fol-
lowing frequencies of the BBC have now
been allotted call signs: 3952.5 ke. (MCM),
5975 (MCP), and 5990 (MCU). The pro-
gram in French at 0645-0700 in the far
eastern service has been discontinued and
replaced by Vietnamese. (World Radio
IHandbook)
FRENCH GUIANA - In response to letters,
the address of Cayenne on 6200 kc. is Ra-
diodiffusion Francaise de Cayenne, Cay-
enne, French Guiana. Address your reports
in care of A. LePrado, Le Chef de Centre
de la Radiodiffusion Francaise de Cayenne.
(Hart, N. J.)
GREENLAND-—-Station KOLD, “The Voice of
Information Services for Thule Air Base,”
Thule, does not operate on 4423 kc. as pre-
viously reported, but on 1425 ke. with 1
kw. in English at 0600-0000 daily. (Schein-
er, N. J.)
GUATEMALA - TGCQ. Radio Central, Gua-
temala City, formerly on 9700 Kc., is now
being heard at 1900-0000 on 6412 kc.
TGNA, on 11850 kc.. is still being heard
well at 2200-2330. (Legge, Va.)
HONDURAS-—Latest changes include HRN,
Tegucigalpa, moving to 5873 from 5885 kc.,
and heard at 1900-2200. HRP1, San Pedro
Sula, has moved from 6360 kc. to 5995 kc.
and is heard at 1900-2200.
ITALY—A new channel for Rome is 6060 kc.,
replacing 6010 kc. Schedule runs from
2000 to 2210. English news and talks noted
at 2120-2140 in North American service,
parallel to 9570 ke. (Wilson, Del.)
LIBERIA—EI.WA, Monrovia, on 11798, is a
new station testing from*1115 to 1330 with
religious programs, mainly in English. Best
heard in the USA at 1230-1330 with BBC;
11800 ke. is off the air. (Buettner, Ger-
many, Legge, V

(Continued on page 96)
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Extending Microscope Vision

A CLOSED CIRCUIT TELEVISION camera may
be mounted vertically to extend the vision
of a laboratory microscope by means of a
new stand produced at Kay Lab, 5725
Kearny Villa Rd, San Diego, Calif. This
application, important in education and in-
dustry, permits a microscope image to be
presented on a large TV screen, and en-
ables large numbers of observers to study
with conmiparative ease the object beneath
the microscope lens. Any number of re-
mote viewing monitors can be connected
to the system. Monitor screens can be lo-
cated thousands of feet from the camera.

Similar mounting stands adapt the tele-
vision camera to telescopes, transits, and
periscopes. —30—

AAAAAAAAAAAAAAAALAAAAAAAAAALAAAALAALAAALALAAAALAAAD

Versatile Code Oscillator

AVAILABLE AS A BUILD-IT-YOURSELF KIT is
Ameco’s new code practice oscillator. This
unit will oper-
ate on 110 volts
a.c. or d.c. and
has a built-in 4"
speaker. Other
features include
a filter to re-
move Kkey-click
noises; variable
tone and vol-
ume controls;
and provisions
for several
headphones or
keys. After the
code has been learned, the oscillator may
be converted to a c.w. monitor.

The kit, with instructions but less tubes,
sells for $11.75, net. For more information.
write to American Electronics Co., 1203
Bryant Ave.,, New York 59, N. Y. 30—

Hearing Aid Uses Five Transistors

FIRST ON THE MARKET to use five tran-
sistors, the new hearing aid introduced by
the Maico Com-
pany, Minneapo-
lis, Minn., re-
verses the trend
toward small
size and con-
cealment in
hearing aids. It
weighs about
six ounces and
is several times
larger than the
smallest Maico
models avail-
able. Size of the =
aid, according to the manufacturer, is of
minor importance to those whose hearing
loss is profound and who will gladly wear
a larger, more powerful aid in order to
hear again. Called the “Monarch 5,” it
features a top-mounted microphone. —{3j—

AAAAAAAAAAAAALAALAAAAALALAAAAAALAAAALLAAAAAAL

Novel TV Antenna

IN THE FORM OF a small plastic disc (vest-
pocket size), the new “Clear-Vue” TV an-
tenna is said to serve as a substitute for
the bulky rabbit ears or outdoor antenna.
It is small enough to be hidden from view,
easily installed in a few seconds, and is
recommended for the family which cannot
have a roof antenna or which needs an ex-
tra antenna for the second TV set in the
house.

Available in two sizes, the new device is
priced at $1.00 for the “Junior” and $2.00
for the “Senior.” It is presently sold by mail
order from G. Dalamango, 160-26 26th Ave.,
Flushing 58, N. Y. 50—
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W’HEN listening on the amateur bands,
you have undoubtedly noticed the great
variation in reception conditions from day
to day, with stations from distant areas
coming in well on some days, but only sta-
tions from nearby countries being audible
on other days.

This day-to-day variation in reception is
due to changes in the ionosphere, the area
30 to 250 miles above the earth, in which
ultraviolet radiation from the sun causes
gases to break up into little particles of
charged electricity called ions. Ionization
causes radio waves to be reflected back to
the earth at varying distances from the
transmitter, but if the density of the
ionized layer is too low, a radio wave of a
particular frequency will penetrate through
the layer and not be reflected back to the
earth.

The condition of the ionosphere is con-
stantly changing, as a result of variation in
the amount of ultraviolet radiation from
the sun. There are particularly extensive
disturbances in the ionosphere when there
are sunspots on the side of the sun facing
toward the earth. During such severe dis-
turbances, which may last for several days

or more, reception on the high frequency
bands—including the 14-mc. band—is usu-
ally poor.

It is therefore desirable to observe the
general transmission conditions by tuning
across the band and noting the areas from
which stations are coming through, or
tuning across the U. S. phone portion of
the band and noting what stations are
being called or contacted by the USA
stations.

Notice of ionospheric conditions is trans-
mitted by National Bureau of Standards
radio station WWV at 19 and 49 minutes
past each hour on 2.5, 5, 10, 15, 20 and 25
me. WWV indicates propagation condi-
tions by transmitting (in c.w.) N for nor-
mal, U for unsettled, or W for warning of
a disturbance in progress or expected dur-
ing the next several hours. The letter is
followed by a number indicating forecast
of conditions on North Atlantic paths,
using numbers between 1 (useless) and 9
(excellent).

European Amateurs

Reception of European amateurs is much
more dependent on favorable ionospheric

In these forecasts, From
based on information L 7
obtained from the Na- West Indies

tional Bureau of Stand-
ards, the 24-hour clock
system has been used.
The hours from mid-
night until noon are
shown as 0000 to 1200,
while the hours from
1 p.m. to midnight
are shown as 1300 to
2400. EST represents
Eastern Standard
Time; PST is Pacific
Standard Time. three
hours later than EST.

Central America,

Far East

Northern South America
Southern South America

Europe and North Africa

Central and South Africa

Near and Middle East

_JULY DH?RECAST F_OR 14-MC. BAND__”__
In Eastern & |
Central USA L w(‘;ss:‘;;“ s
_(EST). I
0600-2300 0600-2200
Best 1700-2200
1600-2300 1600-2100
| 0600-0900 | 1300-1700
I 1400-2000 |
i 1500-2000 1400-1800
0600-0700 1400-1700
1500-1900
0630-0830 1800-0100
0700-0900 1900-2300

Australia and New Zealand
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conditions than reception of the Latin

American stations reported last month.
During July, 14-mc. band European sta-

tions should be heard in Eastern and Cen-

tral USA at 0600-0900 and 1400-2000
EST, with best reception at 1500-1800
EST. In the Western USA, Europeans

should be heard irregularly at 1300-1700
PST.

The most frequently heard European
countries are England (G), France (F),
Germany (DJ-DL), Italy (I), Portugal
(CT1), Spain (EA), and Switzerland (HB).
Other countries that are not too difficult to
hear are Belgium (ON4), Denmark (0Z),
Ireland (EI), Netherlands (PAg¢), Scotland
(GM), and Wales (GW). The remaining
European countries are more diflicult to
hear, except where one particularly active
station (such as CS3AC—a U. S. Air Force
ham station in the Azores, or OE13USA—
a U. S. Army ham station in Austria) pro-
vides more frequent reception than would
normally be expected from that country.
Amateur stations in the Eastern European
countries are rarely heard on phone at
present, but there are a few stations op-
erating on c.w. in these countries.

Here are some of the rare European
countries to listen for:
Liechtenstein — Situated between Switzer-
land and Austria is the tiny principality of
Liechtenstein, with an area of only 62 sq.
miles. Amateur radio activity is provided
occasionally by a Swiss amateur, who takes
a portable transmitter along while on va-
cation there; so watch for Liechtenstein
this summer. The most recent operation
was by HBIMX/HE], heard on 14.14 mc.
Monaco—Another tiny principality which
has depended mainly on visiting operators
for amateur activity is Monaco, on the
south coast of France, best known for its
gambling casino at Monte Carlo. However,
the Radio Amateur Call Book now lists
several stations with Monaco addresses, in-
cluding 3A2AU, 3A2AX and 3A2BA; so one
of these may provide reception from this
rarely heard country.

“ " ANDORRA ™

17 or FIRST AUTHORIZED OPERATION IN ANDORRA ™ oP

- PXIAR -

FTAT

DL4FA

JA2AG

WOHZA

188 WL conmmne oun #3804y enr 223¢ ns(
R $- T - oN/H me ;om

T MT9 RX -5X 28 2 EL. IIXED BEAM, E. & W,

xw GAS GENERATOR 7000 FT. EL[VATION

ETAR
JARAC
TB4QF
WRGQ

This QSL is from the very rare country of
Andorra. Ham operation resulted from the
visit to this country by Al Hix., W8PQQ.
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San Marino—The independent republic of
San Marino, located in the mountains of
eastern Italy, is represented on the ama-
teur bands by M1B. He apparently does
not operate too often, but when he is on,
he seems to put through a good signal.
Watch for M1B around 14.16 mec.
Sardinia—In the Mediterranean, west of
Italy, is the island of Sardinia, whose ama-
teurs can be distinguished from the more
numerous Italian stations by their use of
the IS1 prefix. The Sardinian station most
recently noted was IS1BV on 14.19 mc.
Other European Countries — The following
are stations heard recently from other
European countries, arranged alphabetical-
ly by call letters. The frequencies noted
are subject to variation, due to use of
variable frequency control.
CT1 (Portugal): CTICL, 14.18; CT1EX,
14.175
CT2/CS3 (Azores): CS3AC, 14.32; CT2AG,
14.14

DL/DJ (Germany): DJ1ZH, 14.18; DL4FH,

14.16
EA (Spain): EA2AS, 14.14; EA4BF, 14.11
El (Ireland): EI4J, 14.11; EI6E, 14.14

F (France) : FTSHP, 14.16; FO9RM, 14.17

G (England): G2AMG, 14.17; G3DO, 14.19
GC (Channel Islands): GC3EBK, 14.18;
GC6FQ. 14.13

GD (Isle of Man): GD3IBQ, 14.12; GD3UB,
14.11

Gl (Northern Ireland):
GI3GXP, 14.15

GM (Scotland): GM6HW, 14.16; GMS8MN,
14.19

GW (Wales):
14.12

HB (Switzerland) : HB9JZ, 14.19; HBIKM,
14.19

I (Italy): I1BDV, 14.185; I1TDJ, 14.15

IT (Sicily): IT1IBXX, 14.18

LA (Norway): LA3G, 14.14; LA4KD, 14.10

OE (Austria): OE13JM, 14.20; OE13USA,

GI3CWY, 14.19;

GW3EHN, 14.13; GW4CzZ,

14.31

OH (Finland): OH5NQ, 14.11; OH90C,
14.13

ON (Belgium): ON4CR, 14.11; ON4VK,
14.15

OZ (Denmark): OZ3Y, 14.14; 0OZ9G, 14.16
PA (Netherlands): PA4JG, 14.14; PAsULA,
14.19
SM (Sweden) : SM5LL, 14.16; SM6SA, 14.30
SV (Greece): SVsWM, 14.13; SVeWS, 14.18
TF (Iceland): TF3MB, 14.14; TF5SV, 14.12
YU (Yugoslavia): YUIGM, 14.16; YU2DB,
14.16
ZB1 (Malta): ZB1AJX, 14.14; ZBICM, 14.12
ZB2 (Gibraltar) : ZB2A, 14.12
9S4 (Saarland): 9S4AQ, 14.19; 9S4CG,
14.16
Enjoy yourself listening to the Euro-
peans. Next month we will have some tips
about hearing stations in Africa. 30~
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Electronics
Controls City Traffic

Coded radio signals activate traffic lights in system

that is better and cheaper than conventional controls.

FTER trying every known method of

traffic control, Chicago authorities have
decided that electronics can succeed where
all else has failed. The largest of its kind in
the world. a system which utilizes radio
waves to regulate traffic on busy city
streets is expected to be in operation this
summer.

The City of Chicago has been authorized
to transmit radio signals for traffic control
purposes. A 250-watt FM transmitter will
operate on 27.255 mc. The antenna, atop
the Board of Trade Building, will tower 605
feet above the ground. This point is con-
nected by cable to “Central Control” at the
Bureau of Electricity, 405 West Chicago
Avenue.

“Central” transmits coded radio tone sig-
nals to receivers located at critical inter-
sections. Each receiver is equipped with a
decoder which responds only to messages
intended for its particular corner. The
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traffic control light at that corner is then
actuated. A signal intended to operate the
light at any given corner will be ignored
by the mechanisms at all other corners.

Electronic devices enable the best signal
timing to be put into operation automati-
cally each day, modified as necessary for
traffic movement and weather conditions.
Current plans call for three automatic
changes each day.

Thus far, of the 3000 stop-and-go signals
in service, 450 -at intersections of heavily
unbalanced traflic—are equipped with ra-
dio control. If conventional methods were
used to connect these 450 signalized inter-
sections using cable, the estimated cost
would be $3,375,000—many times the cost
of using radio control to do the same job.

The Chicago system, engineered and set
up by the General Electric Company, may
well set the pattern for traffic control by
electronics all over America. —30—
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OME OF our readers will probably re-

member when early radio, phonograph
and telephone instruments were hailed as
being so lifelike in their reproduction that
they virtually eliminated time and dis-
tance. Of course they weren't quite perfect
in those days, but pretty close to it. Since
then we have come a long way in reducing
all kinds of distortion, but we still fall
short of perfect reproduction. The human
ear is both an extremely tolerant and an
extremely critical “instrument.”

As already pointed out (PoruLAr ELEC-
TRONICS, June, 1935, p. 73), frequency re-
sponse is the quality about reproduction
which can be most readily identified. A
simple audio oscillator, vacuum-tube volt-
meter, and an oscilloscope may be used to

NN —

in Hi-Fi equipment

(PART 2)

By NORMAN H. CROWHURST

view program waveforms, and to make
simple listening tests; but there is another
way of checking frequency response.

Square Wave Testing

This method employs an oscilloscope
with a different kind of oscillator: instead
of using a pure sine-wave tone, the wave-
shape is electronically changed into a
square wave. Mathematicians have shown
that a square wave can be synthesized by
adding together a whole family of sine
waves whose frequencies are related in
proportion to the odd numerals 1, 3, 5, 7,
etc. Figure 1 shows some of these com-
ponent waveforms building up towards an
ultimate square wave.

When a system has a perfectly flat fre-

Fig. 1. Square waves are formed by a series
of frequencies or harmonics of the same fre-
quency. At (a). the fundamental is being com-
bined with its third harmonic; the resultant
wave is shown as the heavy line. At (b).
the resultant from (a) is combined with the
fifth harmonic to produce another heavy line
that more closely resembles the square wave.

Fig. 2. This is a demonstration of phase in
waveshaping. Part (a) is identical to (a)
above. but in {b) of this drawing the timing.
or phase. of the third harmonic has been
slightly shifted. The resultant wave drawn
as the heavy line is now quite a diHerent
shape and could not be classed as a useful
square wave for testing hifi equipment.

Q. b.
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I'n the second part of this series, the cuthor discusses distortion

and how it ts found in hi-fi equipmen! with square wave lesls.

quency response, a square wave applied to
its input will produce a square wave at
the output. But any deficiency or over-em-
phasis of some of the frequencies will
change the shape of the waveform because
all the component frequencies will not be
uniformly amplified. Thus, frequency re-
sponse can be judged at a glance, without
having to plot out a number of points on a
graph. But this method of testing not only

Fig. 3.

Examples of oscilloscope traces during square wave tests.
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shews up discrepancies in fraquency re-
sponse; it can also be used to identify a
number of other defects, including an as-
sociated form of distortion that is some-
times important and which is known as
“phase distortion.

Phase Distortion

This form of distortion occurs when all
the component frequencies in a waveform

At (a), the undis.

torted square is shown. Trace (b) has a cut comer. indicating a little high frequency
loss and phase distortion. At (¢), a greater amount of high frequency loss is shown.
Trace (d) shows too much high frequency response, or “ringing” in the amplifier. At (e).
the same effect is pictured with slightly different amplitude and frequency. Drawiag (f)
represents low frequency loss and associated distortion, while (g) shows low frequency
phase distortion without appreciable loss. Trac: (h) depicts low frequency amglitude
with phase distortion. At (j), there is low frequency accentuation with no phase distortion.
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Fig. 4. To determine the presence
of transient distortion, a high fre-
quency audio wave in (a) is being
switched oftf and on at reqular in-
tervals. The pattern is essentially
square. In trace (b}, the same wave
pattern is shown after passage
through a hifi system having a
small amount of transient distortion.

do not arrive at the output with the same
timing that they had in the input wave-
form. The effect of this change is illustrat-
ed in Fig. 2A, where a waveform made up
of a fundamental and third harmonic is
shown together with its component sine
waves. This might be the mput waveform.
kigure 2B shows the effect of changing the
phase of the higher frequency relative to
the lower one without changing amplitude.
Note that the composite waveform looks
completely different from the original one,
although the relative amplitude of the two
component frequencies has not heen
changed.

The oscilloscope provides a particularly
good way of observing this change in phase
relationship, and is probably the simplest
means of detecting phase distortion. This
kind of distortion is unnoticeable to the ear
until one of the frequencies has changed its
timing by the equivalent of several com-
plete periods or waves.

Transient Distortion

A third form of distortion that shows
up quite well with square-wave oscillo-

These iwo instrumenis are readily available
kits for the experimenter and technician. Above
is the HEATHKIT square wave generalor
Model SQ-1. At right is the EICO generator
for both square and sine waves. Model 377.
Both are reasonably priced and may be assem-
bled in a few evenings of soldering and wiring,
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scope testing is called “transient distor-
tion.” This term is used to describe a form
of distortion that sometimes appears when
frequency response is apparently perfectly
flat within the audio range with which we
are concerned. Although the equipment
gives a flat response when measurements
are made with a steady tone of sine wave-
form being applied at different frequencies,
it may not behave so well when the tones
are applied suddenly in short bursts, or
when a tone first starts.

Distortion of this kind can be particular-
ly detrimental to the reproduction of music
from percussion or string type instru-
ments. It can be demonstrated or detected
by the use of square waves because the
wave departs from a square in a manner
different from the departure caused by
deficiency in freguency response. Such de-
tection is illustrated by the group of wave-
forms shown in Fig. 3.

Another method of detecting or demon-
strating transient distortion uses a short
burst of tone at a particular frequency.
Here the envelope, or outline, of the input
wave is rectangular but the output—in-
stead of being rectangular—shows a kind
of bounce effect, as illustrated in Fig. 4.
This is the particular aspect of transient
distortion that makes reproduction of in-
struments like the piano sound unreal.

(Continued on page 106)
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Two-Way Mobile Radio

Reading about the small transmitters and re-
ceivers, | was wondering if you have anything on
a cheap two-way radio that we can install in our
1954 stock racing car. We cannot afford the sets
they have on the market.

We would appreciate it very much if you could
suggest some cheap kits that we could install.
They would have to operate on 6 volts, as you
know the automobile set can only operate on 6
volts; and the other set operated by the mechanic
must be light and portable as there will be no
electricity available in the pit.

ZENO SOLTYSIK
Chicago, Ill.

Commercial two-way mobile radio equipment
is quite expensive, and a license to operate
such equipment may be difficult to obtain.
The best solution to the above problem is for
both the car driver and pit operator to obtain
a suitable amateur radio operator's license,
and to build equipment for operation in cne
of the mobile ham bands. Home-constructed
units for this purpose have been described in
our sister publication, RADIO & TELEVISION
NEWS, as well as in the various radio ama-
teur handbooks.

Loudspeaker Impedance

I have several speakers and I would like to
determine what their impedance is. First of all
when it is stated that a speaker has a 6-ohm
voice coil, is this 6 ohms d.c. resistance or induc-
tive reactance? If inductive reactance. at what
frequency is it measured? Does d.c. resistance
have a fixed relationship to the inductive reac-
tance?

CONRAD R. ROUX
Lewiston, Maine

In general, the impedance rating of a loud-
speaker represents the actual impedance at
some nominal value of frequency, usually 400
cps. Although this impedance is not directly
related to the d.c. resistance of the voice coil,
it usually turns out that the actual impedance
is about 10% greater than the d.c. resistance.
A simple method of determining voice coil im-
pedance, then, is to measure the d.c. resistance
and increase this value by 10%. Such a value
is not exact, but is close enough to determine
which tap to use on the output transformer.

100-540 Kc¢. Band

All home receivers that I have read about in
your ads, and in other magazines about radio,
give the band coverage as approximately 540 kc.
and up to 1650 kc.. then into the megacycle range.
I wish to know if (A) there is a commercial receiver
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on the market which will pick up from, let us say.
100 kec. up to the 540-kc. area of the band, and (B) if
there is not—is there a circuit available (of which
I can purchase a copy) which could be reasonably
easily built at home and which would pull in this
band area.
MYER EHRLICH
‘Dorchester, Mass.

Very few commercial receivers cover the
100-540 kc. band because there is little of in-
terest in this band for the casual listener. A
variety of allocations have been made in the
region from 10 kec. to 535 kc., including radio
navigation; land, maritime and aeronautical
mobile communications; and fixed communi-
cations stations. Most transmissions in this
band are c.w., further minimizing the casual
listener interest. Thus, there have been very
few construction articles published on this
type of equipment.

Balancing Push-Pull Stages
My problem is—what measures should be used
in adjusting the bias on each tube of a push-pull
output stage. Over the years [ have read articles
which state that adjustment should be made so
that a zero voltage reading shows from plate to
plate of the output tubes: others state that adjust-
ments should be made so as to cause each tube to
draw exactly the same plate milliamps. Which
is correct?
DAVID J. HCFER
Stewart Manor, N. Y.

The conventional technique for balancing
the push-pull output stage of an audio amplifier
is to adjust the bias so that each tube draws
the same current. This is a static balance, but
it is adequate for most applications. For a
dynamic balance. a signal is impressed on the
amplifier input, the volume control set at a
relatively high level, and the bias adjusted so
that there is no a.c. signal at the center-tap of
the output transformer. This can be determined
by placing a series resistor of about 100 ohms
in the "B--" lead. An oscilloscope connectad
across this resistor should not show any daflec-
tion when the stage is dynamically balanced.

Watt-Hour Meter Check

Please tell me how to check a watt-hour meter
to see if it functions properly. Years ago [ found
directions in a magazine for checking watt-hour
meters by using a bulb and a watch. However.
1 forget what size the bulb should be and what
it should count to a minute.

JOSEPH KORMENDY
Selby. S. D.

An approximate check on a watt-hour meter
may be made by using a 100-watt light bulb
for a load, and operating this load for a
known period of time. For example, if the load
is connected for exactly one hour, the watt-
hour meter should indicate 100 watt-hours.
Employing this same principle, any known
load may be connected for a known period of
time, and the watt-hours calculated by multi-
plying the wattage rating of the load by the
time in hours. The watt-hour meter should
indicate this value quite closely if it is over-
ating properly.
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The shortcomings of early recorders

led to the development of modern units.

ecorders of

By NORMAN GARRAHAN

esteryear

LTHOUGH we are inclined to think of

tape recording as a modern post-war
development, actually the idea of recording
magnetically on wire or tape is quite old -
the art dating back to the 19th century.

One of the first wire recorders ever built
was the “Telegraphone.” Designed by Val-
demar Poulsen of Denmark, it was manu-
factured in this country by the American
Telegraphone Company around 1920, It was
one of ten machines purchased and sue-
cessfully used by the Department of Agri-
culture in Washington, D. C. As shown in
Fig. 1, the spools of wire are mounted hori-
zontally and turned by a huskv 100-volt
motor. No provision for automatic rewind
was made, it heing necessary to inter-
change the spools once for rewind and
again for playback.

Lack of suitable vacuum-tube amplifiers
and the hecavy gage wire used hindered
its widespread adoption. The writer man-
aged to make this machine work and was
surprised to find a recording still impressed
on the wire. Someonc back in 1925 had
recorded a radio broadcast from station
WMAL, then located in the Hamilton Hotel
in Washington, D. C. Although a high
background noise was present, one could
clearly hear a “whodunnit” murder mys-
tery @ la 1925, followed by a commercial
for the Holimes Bakery (still operating in
Washington) and some jazz music played
by an unidentified orchestra.
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One of the shortcomings of the early
wire recorders was the placing of the spools
of wire in a horizontal plane. This caused
loops of wire to pile up at the bottom of
the spools, which resulted in snarls and
breakage. An attempt to correct this de-
ficiency was made in a succeeding machine,
shown in Fig. 2. Note here that the wire
spools are mounted in a vertical plane,
thus permitting the soundhead to move
back and forth distributing the wire even-
ly over the axis of the spool. Compare
these two machines with the modern tape
recorder shown in Fig. 3.

During the first 40 years in the develop-
ment of magnetic recording, a d.c. bias was
used (mixed with the signal) to improve
the signal/noisc ratio. This method was
discarded in 1945 in favor of a.c. ultra-
sonic bias (generally 35 ke.) which, records
show, was suggested by a U. S. Navy engi-
neer in 1921.

The 1930's showed rapid advances in the
technique of magnetic recording—in line
with the appearance of satisfactory elec-
tronic amplifiers and improved ferromag-
netic materials. Solid metal tape was tried
and discarded as too impractical, and re-
search was directed to the developing of
small diameter wire (004 inch) with the
necessary strength. Wire itself, however, is
being rapidly eclipsed by the perfection of
red oxide-coated plastic tape with its higher
fidelity. -0
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Fig. 1, above, showz one of the first wire
recorders ever made in this country, vin-
tage 1920. Difficulties created by heri-
zontal position of wire spools led to de-
velopment of succeeding machine shown
in Fig. 2, right. Advantage of vertical
mounting of wire speols is explained in
text. Same unit, with cover on and teady
for use. is shown in phots below. leit.

Fig. 3. right. Portakility and greater fi- ! -
delity are among the outstanding features
of the modern tape iecorder shown here.
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Leader and timing tape (“Scotch’’ No. 43)
is joined to magnetic tape by the same
editing technique used in splicing any
two sections of magnetic tape. Best
connection is made with splicing tape.

LEADER ano
TIMING TAPE

This accessory permits tapes to
be timed, labeled, threaded,
and cued. It will also check
the speed of a tape recorder.

AS THE TAPE recordist gains experience,
he will find that correct use of acces-
sories can add to his enjoyment and im-
prove the quality of his work. No longer
in the exclusive domain of the professional
recording engineer, for example, is the
splicing tape used in editing. This pres-
sure-sensitive tape will not gum up the re-
cording head. It makes possible clean,
noise-free splices, and eliminates the layer-
to-layer adhesion common to ordinary cel-
lophane tape. Aside from editing, splicing
tape is essential in case a tape breaks.
Another work-horse of tape-recording
professionals, which can be used to great
advantage by amateurs, is “Scotch” brand
No. 43 Leader and Timing Tape. This prod-
uct can add mileage to magnetic tapes.
Tough and made of high-impact strength
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paper, No. 43 tape has several uses. It is
printed with plaid sections spaced precisely
15 inches apart. This provides a simple
method of controlling the time between se-
lections. It also furnishes ample space for
labeling each selection.

When attached to the beginning and end
of a magnetic tape, No. 43 permits use
of the full length without running it off
the reel. It also provides for easy thread-
ing of tape onto the take-up reel and elim-
inates the hazard of tearing a piece of
magnetic tape at the end in threading it.

CBS technician Joel Tall, a pioneer in
tape recording and editing, and author of
the new MacMillan book “Techniques of
Magnetic Recording,” says that he uses as
much as 10 to 15 seconds’ worth of leader
tape wherever possible. He claims that it
assures a clean start during playback. Fur-
thermore, it avoids the whipping action at
the end of a reel, when the tape unwinds
at high speed.

"Show-Building"

In professional broadcasting, leader and
timing tape is indispensable for “show-
building.” It lets the user keep track of
the different selections on the tape, and
also allows technicians to ‘“cue-up” for a
quick start. This application is invaluable
since a single half-hour radio show may
use as many as 70 different selections
spliced together.

Radio tape editors generally separate
each selection with a *“cue tape,” as they
call this within-the-reel use of paper
leader tape. They write the number
and description of each selection on a
separate cue sheet and mark the corre-
sponding number on the cue tape pre-
ceding the recording. When they want to
locate a particular passage, they move the
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Threading magnetic
tape onto the take-
up reel using léad-
er and timing tape.
This accessory also
permits use of the
full length of the re-
cording tape with-
out running it off
the reel during re-
cording or playback.

The smooth writing surfcce of No. 43 tape accommodates pen or pencil marking.
Using it for labeling programs recorded on iape nelps identify their contents. It also
facilitates locating individual selections when several are recorded on onz reel.

tape at high speed and simply count off
the number of white spaces as they go past
the head, until they arrive ai the right
spot. Two seconds’ worth of cue tape is
fairly standard, but as little as half a sec-
ond can be used to move up the tape fast.
For the amateur who is building any
kind of “album” on tape, the use of cueing
tape will simplify the problem of catalog-
ing and rapid identification of recorded
material. Cue “sheets” can be kept on a
separate piece of paper or on fthe labeling
space on the back of the tape carton.

Checking Recorder Speed

Joel Tall also recammends the use of No.
43 tape for checking the linear speed of a
tape recorder. This is how he does it:
using a stop watch, he starts the tape
rolling with a plaid section of timing tape
showing just past the head assembly. He
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lets the machine run for several minutes
while he counts each red section.

At the end of two minutes, if the ma-
chine has been running at precisely 15
i.p.s., the eighth plaid section will appear
in exactly the same position cccupied by
the first section when the machine was
started. If the speed is 7% i.ps., the six-
teenth section should be shawing.

If the tape halts in between sections, he
marks the point with a black pencil and
then measures off the distance to the
eighth (or sixteenth) section. In this way,
he can tell exactly how slaw or fast the
recorder is running, and have it adjusted
if necessary.

“Seoteh’ brand No. 43 Leader and Timing
Tape, made by the Minnesota Mining and
Manufacturing €Co., comes in %" by 150’
reels in a dispenser-type carton and sells
for 60 cents.
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experimenter attaches headphones and
listens for a null which indicates
the frequency of audio input.

By RUFUS P. TURNER

Two resistors, two capacitors,
and a dual potentiometer make
an easily duplicated unit for

measuring audio frequencies.

NY audio frequency between 50 and 10,-
000 cycles can be measured with the
simple test instrument described in this ar-
ticle. It is as easy to use as the radio-
frequency wavemeter described in the No-
vember, 1954, issue of POPULAR ELECTRON-
ics (page 80), and matches it in size and
appearance. With these two instruments,
the experimenter can measure a wide
range of both audio and radio frequencies.
The audio frequency meter allows the hob-
byist to measure the tone frequency of
audio oscillators, electronic music makers,
heterodynes, etc.
Circuit Description
The audio frequency meter is operated
by adjusting a dial to tune owt the “un-
known’ signal fed into the instrument. At
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the point where the signal disappears (or
suddenly drops quite low in volume), the
{frequency is read from a calibrated dial.
Figure 1 shows the wiring diagram. This
is the widely used Wien bridge circuit. The
property of this circuit which makes it use-
ful as a frequency meter is its ability to
null (tune out) any single-tone audio fre-
quency signal. This is accomplished by
simultaneously adjusting the dual ganged
potentiometer RJ-R5. A dial attached
to the two-gang potentiometer unit may
be made to read directly in cycles or hun-
dreds of cycles.

Because inexpensive two-gang poten-
tiometers cannot be made to agree exactly
at all settings, an auxiliary potentiometer,
R1, is included in the circuit. Adjustment
of R1 helps to tune the signal out com-
pletely so that the exact null point can be
recognized, but has little or no effect on
the reading of the frequency dial attached
to R4-R5.

Headphones, connected to the output ter-
minals, can be used with the frequency
meter. An a.c. vacuum-tube voltmeter
(v.tv.m.) also can be used and will show
the null point somewhat better than the
headphones. This frequency meter will op-
erate at frequencies lower than 50 cycles,
but most headphones will not give an audi-
ble signal below about 50 cycles. However,

POPULAR ELECTRONICS

AmericanRadioHicetory Com



w

the v.t.v.m. will operate at any frequency
within the instrument range.

Construction

The frequency meter is built in an alu-
minum chassis box 3” long. 4” wide, and 3"
deep. Mounted on the top panel is the
two-gang 0.5-megohm potentiometer, R4-
R5, and the two insulated INPUT binding
posts. The 1000-ohm potentiometer, R
and the two insulated headphone pin jacks
are mounted on the rear panel. Layout of
parts and wiring details are shown in the
pictorial diagram.

Resistors R2 and R3 should have as near-
ly as possible the exact 1000- and 2000-ohm
values specified, even if they are not pre-
cisely 1000 and 2000 ohms. Resistor I3
should be exactly twice resistor R2 in ohm-
ic value.

The main dial attached to potentiometer
R4-R5 is a 3% ”-diameter unit (Nalionul
Type O). A disc of plain white paper is ce-
mented to the metal plate of the dial, and
this disc is marked off during the calibra-
tion. No scale is needed for potentiometer
R1, so an ordinary finger-grip knob is used.

Wiring is not critical. However, it should
be done solidly with insulated hookup wire,
and the leads should be run directly by
short routes between circuit points. It will
be noticed that the capacitors (€1 and C?2)

At the right is the pictorial diagram,
and the parts list is given below.

Cl, C2—.01 pid.. 200 v. mica capacitors

R1-—-1000 ohm wirewound potentiometer

R2 1000 ohm. V2 w. carbon res.

R3—2000 ohm, V2 w. carbon res.

R4-R5 Dual 500,000 ohm potentiometer (IRC Type
13-133)
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AUDIQ
INPUT

This frequency
meter may be
built into any
convenient chas-
sis box. Shown
at the left is an
ICA “Channel-
Lock” measur-
ing 8" x 4” x 3",

AUXILIARY
ADJUSTMENT
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Fig. 1.
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Frequency Chart
Frequency (cycles) Resistance (ohms)

50 320,000

60 265,000

70 230,000

80 200,000

90 175,000

100 160,000

200 80,000

300 53,000

400 40,000

500 32,000

600 26,500

700 23,000

800 20,000

900 © 17,000

1000 16,000

2000 8000

3000 5300

4000 4000

5000 3200

6000 2650

7000 2300

8000 2000

9000 1700

10,000 1600
Calibration of the frequency meter may be
performed with an ohmmeter. The author
used a Simpson 260. Following the proce-
dure outlined in the text. the ohmic values
shown above approximate the resonant
or null audio frequencies of the circuit.

and resistors (R2 and R3) are connected
by means of their own pigtails.

Calibration

After the instrument has been wired,
close the box and mount the dial tightly to
the shaft of potentiometer R4-R5. The in-
strument now is ready for calibration.

Calibration is performed best with an
audio oscillator. If there is no audio oscil-
lator at hand, one can probably be bor-
rowed from another experimenter for this
purpose. Its tuning range should be at
least 50 to 10,000 cycles. In lieu of an
oscillator, a fair calibration can be made
with the common ohmmeter.

Audio Oscillutor Method: (1) Connect
the oscillator to the INPUT terminals of
the frequency meter. (2) Connect head-
phones to the QUTPUT terminals. (3) Set
the oscillator to 50 cycles. (4) Adjust po-
tentiometer R4-R5 to a point where the
signal suddenly disappears or at least drops
to very low volume. If this null point is
indistinct and broad, adjust potentiometer
R1 while adjusting R4-R5. (5) When the
null occurs, pencil-mark this point “50” on
the R4-R5 dial. (6) Set the oscillator to 60
cycles, and readjust potentiometer R}-R5
and potentiometer RI again for null. Mark
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this point “60” on the dial. (7) Repeat this
procedure at as many frequencies as possi-
ble up to 10,000 cycles. If it is hard to
hear the very high frequencies, use an a.c.
v.t.vam. instead of headphones and watch
the meter for a sudden dip toward zero.

After the dial is completely marked in
this manner, set it to its 1000-cycle point,
remove it carefully from the shaft without
disturbing the setting of the potentiometer,
and ink in the inscriptions. Then replace
the dial carefully in the 1000-cycle position,
tighten it, and check the instrument with
a 1000-cycle signal from the oscillator.

Ohmmeter Method: Without an oscilla-
tor, the resistance scttings of either R4 or
R5 may be checked with a good ohmmeter,
and the resistance readings converted to
frequency readings (for marking off the
dial) with the aid of the Frequency Chart
in the adjoining column.

Follow this procedure: (1) Temporarily
disconnect capacitor C2 from section R5 of
the two-gang potentiometer. (2) Connect
one lead from the ohmmeter to the R5 lug
from which C2 was disconnected. (3) Con-
nect the other ohmmeter lead to the center
lug of R5. (4) Reler to the Frequency
Chart. Set the R4-R5 dial for an ohmme-
ter reading of 320,000 ohms. According to
the Chart, the dial should be marked 50
cycles at this point. (5) Next, set the dial
for an ohmmeter reading of 265,000 ohms.
From the Chart, mark this point 60 cycles.
(6) Repeat at each resistance setting
shown in the Chart, marking each dial
point with the frequency shown in the
Chart, up to 10,000 cycles (1600 ohms).
(7) Reconnect C2 to R5.

The resistance values given in the Chart
have been checked carefully by the author
with a Simpson Model 260 meter.

Use of Instrument

To use the audio frequency meter, con-
nect the oscillator or other audio tone gen-
erator to the INPUT terminals of the me-
ter. Connect headphones to the QUTPUT
terminals. Adjust the main dial (R4-R5)
to tune out the signal. If a clear tune-out
is not obtained, also adjust the auxiliary
potentiometer, R1, while tuning R4-R5. At
the point where the signal disappears or
drops to its lowest volume, read the fre-
quency from the main dial.

If the frequency is so high or so low that
the signal cannot be heard, use an a.c. vac-
uum-tube voltmeter in place of the head-
phones and adjust the frequency meter for
the lowest downward swing of the meter.

Advanced experimenters should find this
instrument useful but—at some future
date—will undoubtedly want to invest in a
frequency meter that reads the unknown
directly on a meter scale. 30~
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By LOUIS E. GARNER, Jr.

RECORDER ..
AMPLIFIER
MIXER

o = ]

This handy gadget can be built in a few hours and should

be of special interest to the tape recording enthusiast.

OST home amplifiers and recorders uti-
lize single *“mike” input jacks. Two
“mike” inputs, however, are often desirable
. . either for use of an ‘“‘off-stage voice”
in amateur theatricals, for providing sound
effects (see “A Sound Effects Kit for Home
Recordings,” PopuLar ELECTRONICS, P. 56,
January 1955), or simply to permit a large
group to use the equipment at one time.

The “Audio Mixer” shown in Fig. 1 can
double the number of mike inputs of any
piece of audio equipment which now has a
single high-impedance mike jack. What's
more, it allows individual control over each
mike input, permitting “fading.” It is ideal
for sound effects and for announcing
musical selections.

This mixer requires no circuit changes
in present equipment, so don't worry about
voiding a factory guarantee by opening the
“works” of a new recorder. The unit sim-
ply plugs into the mike jack of the recorder
or amplifier, and may be removed just as
easily.

Parts cost is low and the unit is easy to
assemble and wire. At current prices, all
new parts should cost well under $5.00.
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Assembly time, for the average experi-
menter, should not run over two to three
hours.

Material needed for assembling the
mixer is specified in the parts list. How-
ever, before purchasing the plug or jacks,
check on the connectors used on the audio
equipment and microphones. The model
shown uses a phone plug and jacks to
match the equipment with which it is used.
Other audio equipment may be equipped
with a different type of connector—a Jones
plug, a coaxial microphone connector, or
some other type of connector.

Although standard aluminum Bud
‘Minibox” houses the model, any small
case is suitable. A plastic, or even a
wooden, case may be used if the interior
wiring is well shielded.

The underchassis view on page 83 should
serve only as a guide, for exact dimensions
are not critical, and considerable latitude
in choosing parts location may be exer-
cised by the individual builder. Either a
larger or a smaller case size may be em-
ployed, provided there is room for mount-
ing and wiring the components.
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Examples of the many plugs and jacks used with tape recorders. The constructor
must alter his mechanical arrangement to employ the proper jack with the mixer.

For a *“professional” appearance, label
the controls and inputs of the mixer. Use
either metal name plates and dials or com-
mercially available decals for this job.
Decals were used to label the model.  If
decals are used, don’t apply them until
after machine work has been completed.
After application, protect them with two
or three coats of clear plastic spray or lac-
quer.

Some type of protection should be pro-
vided on the bottom of the case to prevent
scratches to tables or cabinets on which
the mixer may be placed. Rubber feet
might be used, if available, Or, for an in-
expensive substitute, use rubber grommets.

Wiring is straightforward and simple, re-
quiring no special precautions. In the
model, a piece of #12 tinned bus bar was
run the length of the case and all ground
connections were made to it.

How It Works

Referring to the schematic wiring dia-
gram, mikes may be plugged into jacks J1
and J2. Audio signals from the microphones
are fed through resistors R1 and R2 to the
center arms of “fader” controls R3 and

R}. Audio level obtained from each micro-
phone now depends upon the settings of
R3 and Rj. Either of the two inputs may
be emphasized, both may be turned “off,”
or both may be turned to full volume, de-
pending on how the controls are set. The
combined signals are fed into the “mike
input” jack of the recorder or amplifier.
In operation, resistors R1 and R2 serve
two functions. First, they act in conjunc-
tion with their respective controls, R3 and
R}, to vary the output signal level. These
series resistors also act as voltage dividers.
As the center arm is moved up to increase
volume, the resistance between the center
arm and ground increases, and a greater
portion of the available signal appears
across the control. As the center arm is
turned down to reduce volume, the resist-
ance between the center arm and ground
decreases, and less signal appears at the
output. With the control arm turned all
the way back, the signal from the mike
is essentially grounded and the series re-
sistors act as a load on the respective
microphones. The second function of series
resistors R1 and R2 is to serve as isolation
resistors between the mikes, preventing

MIC. | Ri 2500K =
R3
120K 3
7o FADER |
Ji
b SHIELDED CABLE P!
L 2 OuTPUT
5 2500k
MIC. 2 R2 =zl
120k FADER 2
J2 172w,

Rl, R2—120K, Vo w, carbon resistors

R3, R4—500K carbon potentiometers, audio taper

I1, J2—Open circuit phone jacks (see text)

Pl—Phone plug (see text)

4—15"” rubber grommets

1-—34” rubber grommet

2—Pointer knobs

1—Single-conductor shielded cable (12)

Misc.—Case-5Y4"” x 3” x 2Yg” (Bud Minibox #CU-
2106; decals; wire: solder; screws, nuts, etc.

Fig. 1. Wiring schematic and parts list
of the mixer. The author indicates that
the total cost should be less than $5.00.
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SHIELDED
CABLE

GROUND
BUS

Pictorial wiring diagram of the mixer.

Underchassis view of mixer (above, right). Exact position of the two potentiometers is
not critical. The author's potentiometers are equally spaced along one side with the
Input jacks at the ends. The cable to the recorder passes through a grommet in the side of

the box. Use the proper plug for the tape

crosstalk even when both controls are
turned up full.

Using the Audio Mixer

To use the mixer, connect the micro-
phones to the input jacks and connect the
output plug to the “microphone input” of
the audio amplifier. Use the mixer’s fader
controls to vary the level of each mike,
and the gain control on the amplifier as
a master fader.

Instead of using the mixer to couple two
microphones to an amplifier, it may be

Drill four holes in the
bottom of the metal box
and insert rubber grom-
mels to prevent scarring
or scratching of furniture.
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recorder or amplifier at the end of this cable.

used to couple a mike and a record player
—or mike and radio tuner. Thus, the user
can announce musical selections or “break
in” on radio programs. Obviously, there
are many other possible applications for
the mixer, and the constructor should have
no trouble finding new ones for this un-
usual gadget. Such applications might in-
clude mixing two microphones for a public
address system. Experimenters could also
use this idea for mixing two inputs to an
intercom where provision has only been
made for one microphone. ~350—
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Scheme and

By CARL KOHLER

Variations

Bringing hi-fi into the home can have interesting results.

S IT MUST to all men whose lives are

dedicated to filching spare time for
electronic exploration, Hi-Fi finally came
to my house . . . bringing with it a sSym-
phony of dissension.

Because explaining even the rudimentary
principles of electronics to my wife is
something along the order of expounding
The Theory of Sonar Impulse to a troop
of howler monkeys . . . T've given up ap-
pealing to her sense of logic. She just isn’t
wired for it. Instead, I usually throw a
pitch couched in dulcet tones and calcu-
lated to make a shambles of her defenses.

However, all these high-pressure ap-
proaches are leaving me shorn of previous
ability to express my ideas in simple lan-
guage. Throwing myself into the part is
fast becoming a habit. It’s getting so I
can’t even suggest we have a shot of coffec
without making a production of what used
to be a casual recommendation.

About six weeks ago, I staggered home
from my local radio jobber burdened with
cartons and boxes containing enough hi-fi
equipment to rig every room in the house
for faithfully reproduced sound. I had be-
come the victim of my own long-thwarted
desires . . . plus the seductive verbal gyra-

«+. Awed beyond argu-
ment, the wife left me to
my tinkering for a week
without interruption . . .
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tions of a salesman who played upon my
obvious wish-to-be-sold appearance.

I managed to get the stuff out of the car
and into the den via the side entrance.
Once I had it neatly stacked in an incon-
spicuous corner—where it towered to the
ceiling—I sat down and began figuring how
I might set up two separate books on the
family budget. While I was juggling this
bit of financial perfidy, the co-engineer
stalked into the room . . . gave a shrinking
look at the looming stack of supplies . . .
put a lily-white mitt against the desk for
support, and turned horror-filled eyes upon
me.

“Oh, no! No, no, no!” she chirruped dis-
mally.

I leaped up with shining face . . . enthu-
siasm popping out all over me under a
slight veneer of cold sweat.

“Ain't it the greatest, kid!” I vowed,
slapping her a good one across the shoul-
der blades to knock the shock out of her
and put her gathering defenses off bal-
ance. “Boy, are we going to have a won-
derful time! Once I get this hi-fi all in-
stalled, will we ever have a ball listening to
music reproduced exactly as it was re-
corded!”
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... I began planning several brick batiles,
and she insisted on mixing the mortar . . .

“You m-mean—" her face was a study
in accumulated disgust and fright, “—all
this junk is strictly for listening to m-mu-
sic? What’s wrong with the record player
we already have?” She was turning nasty.

“Hah!” I snorted with just the right
amount of bitter contempt. “If you'd ever
heard music played through hi-fi, you'd
understand. Why, that ancient distorter of
sound makes Beethoven’s Fifth come out
more like The Monkey Chased The Weasel.
We lose all the delicate tones . . . the soft,
intricate responses . . . the clarity . . . the
sharp, clean beauty of blended brasses and
strings mingling with soul-touching deft-
ness through passages and phrases guaran-
teed to waft one off to auditory bliss.”

“We do?” She was getting off balance.

“Sure, we do,” I said darkly, lowering
my voice to a hoarse whisper. “Most peo-
ple never realize that they are missing the
greater part of recorded music because—"
and I brought her ear close to my lips,
“__because they never hear ALL the music
on the platter! Think that over, kid.”

“Qee!” she whimpered. “I never real-
ized . . .”

“Just a child a sweet, innocent
child,” I crooned, stroking her head. “These
harsh realities have to be faced, my dear.
Never fear—1I'll guide you through the pit-
falls . . . the chasms.”

Awed beyond argument, she left me to
my tinkering for a whole week without in-
terruption. I got the first unit installed by
the time she shook off her daze. Now 1
would combat reluctance with Sound Proof.
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Over the lilting measures of Dance of
the Hours, I winked knowingly. “See what
I mean!” 1 gloated. ‘“Hear those subtle
overtones . . . those tenuous strains.”

“I don't hear a darn thing different,” she
said, pinning me with a gimlet eye. “I
think you're just turning it up louder.”

“You aren’t trying,” I complained.

“Ahhhhhh, I never cared for this long-
hair beat anyway,” she snorted. “I like
something bouncey! You got anything but
that drag-stuff?”

I peered accommodatingly through the
albums.

“How about Incidental Music From A
Dynumo Factory?”

“Pure corn,” she scoffed.

“Well, we have an excellent recording
here of Waves Lapping A Chorale Reef.
The restless effect of the voices is some-
thing that will never leave your—”"

“Square, man, it’s too square!”

It looked like a round disc to me, but I
was losing ground and this was no time for
pedantic discussion. I grubbed deeper into
our library of waxed-delights.

“Chamber Music for « Pack of Tone-
Deaf Cowhands?”

“Now you're getting on beat, Jack!” she
yelped. “Keep it up . . . keep digging!”

“Tonal Studies For Three Simmering
Trumpets? . Hot Tea Bags For Ten

Lonely Sidemen: A Juzz Joust Transposed
In Flatted Progressives And Diminished
(Continued on page 103)

... A dream of long-standing—my very own
ham station with my own callletters . . .
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Tape Recorders

lTOU MAY recall that lack of space last
month prevented me from giving you
some basic ideas on tape recording tech-
niques. I think the first consideration should
be that of “off-the-air” recording. This is
one of the most immediately rewarding
things about owning a tape recorder . . .
favorite programs can be recorded and
played back almost indefinitely or the tape
can be erased and new programs recorded.

The techniques involved are basic and
simple. In fact, more really depends on
the equipment than anything else. Almost
any tape recorder with a high impedance
input can be used, but the better the unit

. the better the results.

Requirements of an FM tuner to pro-
duce high quality signals are pretty rigid.
If you want really first-class quiet off-the-
air recordings, a unit that has maximum
sensitivity and selectivity is needed. Any
well-constructed tuner that has a minimum
specification of 5 microvolts for 30 db of
quieting will be fairly satisfactory.

Of course, you must aid the tuner by
feeding it a good signal from a high-quality
FM antenna. If you live in a Metropoli-
tan arca, a simple dipole will probably
prove effective. At distances of 20 miles
and more, a good directional Yagi an-
tenna—cut for the particular stations in
your area—will be the best insurance for
a quiet drift-free signal.

If the FM tuner you select has a.f.c.
(automatic frequency control), this will
lock stations in very nicely in urban areas.
But make sure the af.c. has a ‘“defeat
switch”; otherwise, those of you living in
suburban and out-of-town areas will not
be able to tune in certain stations. This
is due to a loss of selectivity.

Most tuners are now fitted with tape
recorder output jacks. Obtain some good
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low-capacity shielded cable and connect the
tuner with the input of the tape machine
directly, or run from tuner to the tape
input of a preamplifier. If using preamp,
connect the tape output with the tape re-
corder input. The preamp setup allows
you to ‘“‘wire-in” the tape recorder as a
permanent part of your hi-fi system, and
permits record and playback functions
merely by the selection of a switch posi-
tion. Most important, it lets you hear and
monitor the program you are recording.

If you own one of the less expensive
home-type tape recorders, follow the direc-
tions given in the first article of this series
on “magic-eye” technique (May issue). I'll
remind you once again—do not let the “V”
of the eye close completely or overlap, or
you will distort your recording.

If you have one of the higher quality
units which boasts a vu meter, you will be
able to make good recordings with com-
parative ease. Listen to some music from
the tuner and watch the pointer of the
meter during the loudest passages. When
the meter needle “peaks” zero, this will be
the correct setting for obtaining recordings
which have maximum level minimal distor-
tion. Don’t touch your controls or try to
“monitor” the recording by dial-twiddling
in an effort to maintain a constant zero
level. The FM station tampers enough
with dynamic range (in a restrictive sense),
and you will only restrict it further by
keeping the meter needle at zero level.

Well, that’s about it for “off-the-air”
recording. Yes, it is that simple. Just
make sure the heads and capstans, ete.,
on your machine are clean, and with the
equipment and techniques outlined you can
make some wonderful tapes. A word of
caution, however—all the best equipment
and techniques in the world won’t produce
a high-quality tape if the material being
broadcast is poor in quality.

Unless you live in ‘“source cities,” like
New York, Chicago, Los Angeles, etc., most
FM (and AM) material is not “live,” but
is usually recorded; or if it is a “live” trans-

{Continued on pagye 117)
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M2 By BERT WHYTE

REPRODUCTION \
DISC REVIEW

S PROMISED last month, we will review

the recorded symphonies of the great
modernist, Dimitri Shostakovich. Before
beginning, I would like to tell you about
some changes in the content of the “Disc
Review” which will be inaugurated with
this issue. I am not going to be able to
write the ‘“equipment” column on the op-
posite page any longer due to an expan-
sion of some of my other activities. How-
ever, this column will be expanded some-
what, and will include such new features
as jazz and ‘“‘pop” reviews, an occasional
fling with musical comedy, and a very sub-
stantial coverage of both classical and
“pop” prerecorded tapes. One recording
will be chosen frorn the classical and “pop”
divisions each month and will be designated
as the “Hi-Fi Record of the Month.” These
changes are in response to the desires of
many readers as evidenced by their let-
ters. It is through your ideas and sug-
gestions that we can best serve you, so
please do not hesitate to write.

Shostakovich Symphonies

The average hi-fi fan might be a little
intimidated by such a formidable-sounding
name as Shostakovich. It might conjure
up all sorts of ideas about atonal, blatant,
“screwball” modern music. Such fears are
largely unfounded with the music of Sho-
stakovich. Assuredly, there is atonality
and dissonance, but these are subsidiary
to the general essence of the music, which
is—in the main—romantic. The music has
a very high degree of “listenability,” as
evidenced by extensive use of thematic
material from all of his symphonies as
background music on many TV shows. Sho-
stakovich has turned out ten symphonies
so far and, of these, numbers 1, 5, 6, 7, 9,
and 10 have been recorded.

Once again, we have a composer whose
type of writing is particularly effective
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when recorded and reproduced with high-
fidelity techniques. It is unfortunate that
so few of Shostakovich's symphonies have
been afforded modern high-quality record-
ing. However, one can feel fairly certain
that with the ever-increasing problems of
duplication record companies will soon “re-
discover” the works of the Russian master,
and we will get some spectacular new re-
cordings.

One of the most popular of the Shostako-
vich symphonies is his First, which many
people also consider his best. This is a
moot point and will not concern us here. As
a high-fidelity vehicle, it is quite exciting.
There are four recordings in the catalog,
only one of which can truthfully be called
hi-fi in sound. This is the Mitchell/National
Symphony Orchestra effort on Westmin-
ster 5319. Here you have wide-range sound
with clean crisp brass and woodwinds, and
hugely proportioned percussion and string
tone which is fine save for some occasional
wiriness. Dynamic range is impressive and
acoustics are quite expansive, giving a
“big-hall” sound. Mr. Mitchell's perform-
ance is fairly straightforward, his tempi a
little slow, and dynamic expression a little
on the extreme side. The best performance
by far, is the old Rodzinski/Columbia re-

(Continued on page 117)

Hi-Fi Record of the Month

Respighi—Feste Romana
Church Windows
Antal Dorati and the
Minneapolis Symphony Orchestra

Mercury Olympian MG50046

Tremendous! Overwhelming! A super hi-fi
tour-de-force that will give the biggest speaker
a good workout. Don’t miss this one!
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By
JOHN T. FRYE

Ultrasonic sound waves play a part

in fostering romance—with unexpected complications.

THE SHADOWY coolness of Jerry's base-
ment lab was a welcome relief from
the shimmering heat outside. As Carl came
in, he saw Jerry's rotund figure perched on
top of a stool at the workbench, on which
rested a delicate horn pan balance with a
one-milligram weight in one of its pans.
With a pair of tweezers, Jerry was care-
fully transferring some minute objects
from a fruit jar lid to the other pan.

“Looks like you're really up to big busi-
ness today,” Carl observed. “What’re you
weighing, peach fuzz?”

“Nope, . . . mosquito cadavers,” Jerry
said, as his round face wreathed itself into
an enigmatic smile.

Carl moved to the bench and peered
down through his horn-rimmed glasses at
the jar lid. Sure enough, in it were several
rather badly mauled mosquilo carcasses.

“Why?” Carl demanded.

“We-1-1-1,” Jerry said hesitatingly, “It’s
a rather long story—"

“Never mind the buildup,” Carl inter-
rupted. “You know you're dying to tell me;
so give.”

“It all started a couple of nights ago.
Looking out my bedroom window, I saw
Norma, the girl next door, sitting on her
porch swing, blubbering and crying away.
Thinking that maybe she had locked her-
self out of the house or something, I went
down to see what was wrong.

“It developed that a character by the
name of Melvin Akers, who works at the
bank, has her ‘snowed.’ For the life of
me, I can’t see why, for this Melvin guy is
the sort even nature hates. He's allergic
to anything that grows. He breaks out
in a rash if anyone even mentions onions
or radishes. She swears he can get ivy
poisoning just from seeing the word ‘ivy’
in print.

“Even so, she has her mind dead set on
marrying the creep; and that night she
thought she practically had the job done.
Melvin was in a rare mood—for him—with
nothing to take his attention off her; and
he had even made a couple of cracks about
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how pretty her hair looked in the moon-
light.

“They sat down in the porch swing, and
she started rehearsing mentally just how
she was going to say ‘I will’ to his proposal.
Then, all of a sudden, Melvin began slap-
ping at his face and ankles, and suddenly
stood up and said he had to leave. He's
one of those people mosquitoes love to bite,
and the bites swell up on him. So, he had
to get home quickly and use some special
ointment on them.

“That was why she was crying. She said
she’d pinned her hopes on this moonlit
porch swing setting all spring; and now
that it had failed, she just knew Melvin
would never propose.”

“Why doesn’t she try citronella?” Carl
asked.

“I thought of that, too, but she says the
odor clashes with her Sweet Surrender

e -,

. . . With a pair of tweezers, he carefully
transferred the mosquitoes to the pan .

perfume, in which she has invested no small
sum and which she is sure plays a big part
in giving old Melvin the business. I told her
I'd try to see if I couldn’t think of some-
thing to help her.”

“How come you're so eager to play
Cupid?” Carl asked suspiciously; “al-
though I must admit you’ve got the figure
for it. You going soft on this gal, too?”
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“You got rocks in your head?” Jerry de-
manded witheringly. “She’s practically an
old woman. I'll bet she's 22 or 23 if she’s
a day. It's just that I don't like having
someone bawling under my window when
I'm trying to sleep. And then, her problem
appeals to my scientific curiosity.”

“How about Melvin? Don’t you think it's
playing it kind of low down to help trap a
fellow man?”

“That bothered me a little until I hap-
pened to remember he was the local joker
who wrote to the FCC and said he was
sure we radio amateurs were interfering
with his TV reception. All his trouble was
being caused by an old-fashioned carbon
filament light bulb in his basement. Some
of those old bulbs act like miniature TV
transmitters and cause interference to
crawl up and down the picture.”

“He deserves to get married!” was Carl's
prompt, harsh judgment; “but how are
you going to help with the mosquito situa-
tion?”

“I got an idea from something I read in
Raplo & TV NEws two or three years ago.
You know sound waves can exert severe
stress on objects that are resonant to the
frequency of the sound. Remember how
some opera singers can shatter a wine
glass just by holding the right high note?
Well, I think I can produce an ultrasonic
sound wave at a frequency which will vi-
brate a mosquito violently and destroy him
without people being able to hear the
sound.

“Yesterday I borrowed a high-power
movie sound system tweeter speaker from
a projectionist friend of mind and hooked
it across the output of my hi-fi amplifier.
This amplifier has {requency response clear
up to 100,000 cycles; so when I ran my
audio signal generator into the front end
of the amplifier, I got considerable power
output from the speaker above the range
of hearing. To check this, I suspended a
tiny pith ball on a light thread in the path
of the narrow cone of sound put out by the
speaker and then varied the frequency of
the signal generator. At certain ultrasonic
frequencies, the ball was jerked back and
forth so violently by the inaudible sound
waves that it looked blurred. I'm sure that
if I can hit just the right frequency I can
exert several @'s of stress on a mosquito
and shake him loose from his wings!”

“Why are you weighing the mosquitoes?”’

“. .. To get the average weight to use
in the acceleration graphs and formulas
for vibratory motion that I found down at
the library. They're pretty hard to use,
but if I do it right I should be able to
figure out just the right frequency to apply
maximum stress to a single mosquito.”

As he talked, Jerry finally got the scales
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to show a satisfactory balance; and then
he carefully counted the dead mosquitoes
in the pan. Next he reached for his bat-
tered slide rule, made a few calculations,
and jotted down some figures on a pad.

“We-1-1,” he finally said hesitatingly, “if
I've not slipped somewhere, it looks as
though a frequency of about 19,000 cycles
ought to do it. Tonight I'll run that fre-
quency into the amplifier and direct the
cone of sound from the tweeter speaker
right at Norma’s porch swing from my
upstairs window. She says she’ll maneu-
ver Melvin into position there promptly at
10:30 if she has to chloroform him. I'll
keep the mosquitoes at bay with my super-
sonic ray until Norma and her Sweet Sur-
render perfume have done their dirty
work.”

“You playing an electronic Cupid is
something I've got to see,” Carl announced.
“Reserve me a seat up in your room to-

. Norma ran down the porch steps as
Bosco pawed gingerly at his ears . . .

night. I'll be over right after that 9:30
shoot-em-up TV program.”

He was as good as his word, and the two
boys squatted on the floor by the window
of the hot, darkened bedroom for almost
an hour before they heard the picket gate
of the house next door click open and shut,
and caught sight of two figures walking
onto the vine-hung front porch. Jerry al-
ready had the amplifier warmed up; and as
he heard the rhythmic squeaking of the
porch swing chains, he flipped on the oscil-
lator that had been preset to the ultrasonic
frequency. The shift in the fluorescent
blue glow on the glass envelopes of the
amplifier output tubes indicated that they
were delivering power. No sound was
heard from the speaker, however, and
there was no halt in the rhythmic squeak-
ing of the swing chains.

“Well, at least Melvin can’t hear the
sound,” Jerry whispered hoarsely as he
stared down at the darkened porch. Just

(Continued on page 123)
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THE STORY OF RESONANCE

F THE electrical effect called resonance

should suddenly cease to exist, every
radio and television set in the world would
stop functioning — instantly, completely,
and utterly! For in every piece of high
frequency gear, there is at least one—and
generally more than one—resonant circuit
without which the equipment simply could
not perform.

Resonance, discovered in relation to
sounding bodies long before Alexander Vol-
ta fabricated his first electric battery,
means the “intensification of sound by sym-
pathetic vibration.” The same term in elec-
tricity refers to a similar phenomenon in
capacitor-inductor combinations in which
a.c. may be intensified by a kind of “re-
sounding” effect between the capacitor and
the coil. Resonant circuits provide tuning
in radio and TV sets (the ability to select
one frequency from many), trapping in elec-
tronic circuits (the ability to reject one fre-
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Fig. 1. (A) Effects of resonance on voltmeter
reading. (B) Resonance used in tuning a radio.

quency among many), and, finally, increus-
ing gain in these circuits.

The common variety of resonant circuit
consists of a coil and a capacitor connected
in either series or parallel with some kind
of a.c. generator. In technical parlance, res-
onance occurs at the frequency at which
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the reactance of the coil is equal to the
reactance of the capacitor. Practically
everything that happens in resonance can
be explained by one elfect: a very large
voltage can be developed across the coil or
capacitor by a relatively small voltage of
the right frequency from the generator.

Consider the circuit in Fig. 1A. Assume
that the a.c. generator is variable and
can provide frequencies from 100 ke. to
1000 ke. Starting at the low end—at 100 ke.
—we slowly raise the frequency while keep-
ing the voltmeter ¥V under observation. At
the beginning, nothing happens. As the
frequency goes up, the voltmeter begins to
show an increasing reading. When the fre-
quency becomes exactly 538 kec., it reads
quite high. Then, on the other side of 538
ke, the voltmeter begins to fall off in its
indication, dropping to zero at 1000 ke. This
particular combination of L and C (250
microhenrys and 350 micromicrofarads) is
resonant at precisely 538 ke. At this fre-
quency, the voltage which appears across
either the coil or capacitor is maximum.

Let us see how this phenomenon is used
in tuning in a radio or a TV station (selec-
tion). A resonant circuit consisting of L
and C (Fig. 1B) is connected between
an antenna and ground, with the input of a
radio connected across the combination as
shown. Waves of many different frequen-
cies cut across the antenna, inducing vari-
ous voltages in the circuit; these voltages
cause currents to flow from the antenna to
ground through the LC combination, but
only one of them-—the frequency to which
L and C resonate—can produce a sufli-
ciently large voltage to make the radio
perform. If the setting of C is now changed
(C is a variable capacitor as indicated by
the arrow through it), the circuit changes
its resonant frequency and another of the
intercepted waves is able to generate
enough potential to feed a usable signal to
the radio set. Thus, the station selected by
the resonant circuit is determined by the
relationship of the inductance of coil L and
the capacitance of C.

A similar combination used in the ar-
rangement which is shown in Fig. 2A
serves as a rejection circuit, or trap. This
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is an arrangement that prevents one par-
ticular fregquency from getting to the radio
or TV set. L2 and C2 form the selection
circuit, just as in Fig. 1B. LI and C1
are tuned to the undesired frequency. As
the many induced currents from passing
waves attempt to flow down through the
coils and capacitors, the one to which L1
and CI are tuned causes a large voltage to
appear across this particular pair. But only
a limited potential is available from the an-.
tenna, and when so much of it appears
across L1 and C1, there is nothing left for

ANTENNA

Cl éCI

L2 "é'CZ RADIO
pe
= (A)
AMPLIFIER .__.“. AMPLIFIER
No. | c2 A No. 2
L a
(B)

Fig. 2. (A) Resonant trap or rejection circuit.
(B) How gain is increased by resonant circuit.

the L2-C2 combination that feeds the ra-
dio. Hence, the frequency to which L1-C1
is tuned is “trapped out” by making it de-
velop its voltage where it will do no harm.

The manner in which resonant circuits
help to increment voltage gain is best seen,
perhaps, in circuits like that of Fig. 2B.
Two radio-frequency amplifiers are to be
coupled to cach other to form a ‘“‘cascaded”
pair; the intent, obviously, is to get as
much voltage amplification as possible. The
tubes provide a large measure of this gain
but the resonant circuits augment tube ac-
tion to an enormous extent. The signal
voltage from amplifier #1 is transferred to
the resonant circuit comprising L1 and C{
through coupling capacitor C2 which, by
the way, plays no part in the action. This
voltage starts a resonant current flowing
in the L1-C1 pair, thus developing a large
voltage between point “A” and ground.
Since the input of amplifier #2 is con-
nected to point “A” the voltage it receives
is much greater than it would have been if
the resonant circuit had been omitted. Ca-
pacitor C2 serves only to keep the d.c. volt-
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ages in amplifier #1 from affecting the
second amplifier.

We have discussed only the more popu-
lar parallel resonant circuits in these appli-
cations. They are sometimes referred to as
“anti-resonant” hookups. Series resonance
is applied somewhat differently but per-
forms in very much the same manner.

The following quiz is intended as a self
check. You should be able to answer all of
the questions correctly if you have mas-
tered the text. Answers are on page 127.

QUIZ

1. How many different frequencies can produce
the condition of resonance or anti-resonance in
a given LC combination?

2. Is a resonant trap usually considered a rejec-
tion or a selection type of circuit?

3. Does a parallel resonant circuit develop a
large or a small voltage drop across itself for
the resonant frequency?

4. If a parallel resonant circuit is placed in series
with a second tuned circuit, does it select or
reject the frequency to which it is resonant?

5. If the voltage fed to a radio from a tuned an-
tenna circuit is taken in parallel with an anti-
resonant circuit, as in Fig. ZA, does the anti-
resonant circuit constitute a trap or a selec-
tion circuit?

BATTERY TESTING

IF A STORAGE BATTERY were to be tested
with the kind of voltmeter used for check-
ing the condition of radio “B” batteries,
the reading obtained would be entirely
meaningless and unreliable; on the other
hand,' attempting to check a *“B” battery
by means of a storage battery voltmeter
would quickly ruin the “B” battery!

The fundamental difference between
these two voltmeters is the load or drain
placed on the battery during measurement
by the instrument itself. Unless a storage
battery can maintain its output voltage at
about 2 volts per cell (6 volts total for

HIGH
SERIES
RESISTANCE

STORAGE "g"
BATTERY BATTERY
{a) (B)

most of the standard types having three
cells in series; 12 volts for batteries found
in new cars) under a short-period drain of
300 amperes or more, it cannot be depend-
ed upon to start the engine, especially un-
der the conditions imposed upon it in
frecezing weather. To check a battery un-
der such a condition, an instrument like
(Continued on page 104)

9l

AmericanRadioHistory Com



Budld YOU

R OWN

HEATHKITS

INTERESTING-EDUCATIONAL

Heathkits are fun to build with the simplified

easy-to-follow Cons

eutting pliers, and screwdriver. All sheet metal

g work has already been done for you. No cutting, drilling, or

92

furnished including tubes. Knowledge of electronics, circuits, etc.. not required to success— i

fully build Heathkits.

%ew PRINTED CIRCUIT x
VACUUM TUBE i

VOLTMETER KIT

The VIVM is the standard basie voltage measuring instrument
for radio and TV servicemen. engineers, laboratory technicians,
experimenters. and hobbyists. Because of its extremely high input
resistance (11 megohms) the loading effeet on the cimeuit heing
measured, is virtually negligible. The entire instrument is easy to
buld from a complete kit. with a detailed step-by-step Construe-
tion Manual. Featured in this instrument is an easy-to-wire fool-
proof printed circutt board which cuts assembly time in half

CIRCUIT AND RANGES: Full wave AC input rectifier permits ot
v

7 peak-to-peak voltage ranges with upper limits of 4000 volts peak-
to-peak. Just the ticket for you TV servicemen. Seven voltuge
ranges, 1.5, 5, 15, 50, 150, 500 and 1500 volts DC and AC RMS.
Peak-to-peak ranges 4. 14, 40, 140, 400, 1400, anr! 1000 volts. Ohm-
meter ranges NI, X10, X100, X1000, X10K, X100K, X1 meg. Add

features are a db scale, eenter scale zero position, and a polarity reversal switeh,

IMPORTANT DESIGN FEATURES: Trunsformer operated—1%, precision
resistors—6A L5 and 12AU7 tubes—selenium power rectifier—individual AC
and DC calibrations smoother improved zero adjust control action—new panel
styling and color—new placement of pilot light —new positive contae. battery
mounting—new knobs—test leads intluded. Easily the best
buy in kit instruments.

L S }

Heathbct
HANDITESTER KIT

The Heathkit Model A-1 Hapdi-
tester readily fulfills all requlre-
ments for a compact, portable volt-
ohm-milliammeter. Its small size
permits the instrument to be tucked

Neu-
with every kit. Only basic tools are required, ,.?ﬂme';”a
such as soldering iron, long-nosed pliers, diagonal

truction Munual furnished

painting required, All parts

’r
~Dp,
%o,
"fr,,l"o, eru,l‘

KV

Model V-7

$2459 :

Shpg. Wt. 7 lbs.

itional

Heathbit

MULTIMETER
KIT

into your eoat pocket, tool box or
glove compartment of your car. Al-
ways the “‘handitester’” for those
simplerepair jobs. Packed withevery
desirable feature required in an in-
strument of this type. AC or DC
voltage ranges. full scale 10, 30.
300. 1000 and 5000 volts. Ohm-
meter ranges (0-3000 ohms and
0-300.000 ohms. DC milliam-
meter ranges 0-10 milliamperes
and 0-100 milliamperes. Uses
400 microampere meter—19%
preclsion resistors—hearing aid
type ohms adjust control—high
quality Bradley rectifier. Test
leads are included.

MODEL M.f
1459

Shpg. Wt. 3 lbs.

HEATH COMPANY

A SUBSIDIARY OF DAYSTROM, INC,

BENTON HARBOR 10, MICHIGAN

Here is an ingtrument packed
with every desiruble service fea-
ture and all of the measurement
ranges vou need or want. High
sensitivity 20,000 ohms per volt
DC, 5000 olims per volt AC. Has
the advantage of complete port-
ability through freedom from AC
line—provides serviee runges of
direet current measurements
from 150 microamperes up to 15
amperes—can be safely operated
in RF fields without impairing s2950 Shzg].b:/f.
accuracy of measurement.

Full seale AC and DC voltage ranges of 1.5, 5, 50, 130, 500, ¢
1500, and 5000 volts. Direct current ranges are 150 microamperes, ‘g
15, 150, and 500 milliamperes and 13 amperes. Resistances are
measured {rom .2 ohins to 20 megohms in three ranges and db
range from —10 to +65 db. Ohmmeter batteries.and necessary
test leads are [urnished with the kit.

MODEL MM-1

POPULAR ELECTRONICS

AmericanRadioHictory Com



—— s

PRINTED
CIRCUIT

USE: This brand new Utility Scope was designed-especially for servicemen
and radio amateurs, and is adaptable for use in all general Scope applica-
tions. Perfect for modulation monitoring, ete. Use 1t to tackle alignment.
or adjustment problems. Equally valuable in heeadhoard work., A must

pact ."‘:f.' _ tion and convenience. Sharp focusing 3" CRT.

“:f’gmvxa&:‘g‘?f\‘;e Printed circuit for ease of assembly and constar t

W ‘;25 (of‘_sffe\d performance. Assembly time cut in half! High

N wor\aa:?‘oﬂ quality electronic components used. Sensitive hor.

\ per and vert. amplifiers with broad freq. response; cath-

X s ode follower for igolation. Push-pull hor. and vert.

N ‘l;l‘f Mog output to deflection plates. Int ., 60 cycle, or ext.

loa""-'ni} g,.‘;y sync. Sweep freq. range 10-100,000 cycles. Direct

griteringith W, COnnection to deflection plates. Provision for =

Model cagy knop Jieng't® axis input, Uses 3GP1 CRT, 4-12A07 hor. and
oL-1 t:,gn'?hd%'” q vert. amplifiers, 1-12AX7 sweep gen., 1-6X4

- for ham shack or for outside servieing.

DESCRIPTION: Front panel controls of the
Model OL-1 are “‘bench tested” for ease of opera~

$9950 -

Magg,
. Profe Knon o
Hearlhtit acaessions, Stylpanel

Derrm:;’ad P

Shpg. Wt.

Measures only
11347 x 6347 x
1914” and weighs
only 11 pounds.

New,
ang

V rect., and 1-1V2 HV rect. The Heathkit
Model OL-1 is a real standout value at only
$29.50. and is another example of the famous
Heathkit combination; quality plus economy.

Broad frequen-y
coverage — furn-

a L damentals from
ncﬂ"o}‘es{;{’:un 160 KC to 110 Cathod= follower
i fal  MC in 5 bands  output for good

SIGNAL GENERATOR KIT

USE: This instrument is “‘serviceman engineered” to fill the requirement for a
reliable basie service instrument at moderate cost. Frequency coverage extends
in five bands from 160 Ke to 110 Mc on fundamentals, and dial is calibrated to
220 Mc for lmrmonies. Pre-wound and pre-aligned coils make calibration unnee-
essary for servi~e applications.

DESCRIPTHON: The Heathkit Model SG-8 Signal Generator provides a stable
modulated or unmodulated RF output of at least 100,000 microvolts which can
be controlled by hoth a continuously variable and a fixed step attenuator. In-
ternal modulztion is at 400 cycles, or 2an be externally modulated. AF output of
2-3 volts is also available for audio testing. Uses dual purpose 12AU7 as Colpitts
RF oscillator and cathode follower for stable, isolated, low impedance output, and
type 6C4 tube for 400 cycle oscillator. Operation of the SG-8 is well within the
frequency limits normally required for service work, Modern styling features
high definition white letters on charcoai gray panel withre-designed control knobs.
Modern professional appearance and Heathkit engincering know-how combine
to place this instrument in the “best buy" category. Only $19.50 complete.

Q/QWA&:?NA
IMPEDANCE
METER KIT

The Model AM-1 Antenna Impedance
Meter makes an ideal companion unit for
the GD-1B Grid Dip Meter or a valuable
instrument in its own right. Perfect for
checking antenna and receiver impedance
and match for optimum system operation.
Use on transmission lines, halfwave, folded
dipole, or beam antennas. Will double as
monitor or relative field strength meter.
Covers freq. range of 0-150 Me¢ and im-
pedance range of 0~600 ohms, Uses 100
mieroampere meter and special calibrated

over.

Qutput
interna! modula-
tion, pure r.f.,

or audio output.

MODEL $G-8

—up to 220 MC
on calihrated
harmonics.

/‘I‘.{m_ |

€tep and continu-
ously variable i
atienuation.

selection —
$ 9 50 Shpg. Wt.
® 8 Ibs.

Heathtbct 4

i GRID DIP METER

KIT

Amateurs and serv-
icemen have proven
the value of this grid g
dipmeter many times &
Indispensable
for locating parasit-
ties, neutralizing,
and aligning filters
and traps in TV or
Radio and for interfer-

potentiometer. A real buy at only $14.50
complete,

HEATH COMPANY

A SUBSICIARY OF DAYSTROM, INC.

BENTON HARBOR 10, MICHIGAN

July, 1955
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weight 1 b, Only $3.00.

ence problems. The
Maitel GD-1B covers
from 2 Me to 250 Me
with 5 pre-wound coils. Featuring 2 sensitive 500
microampere meter and phone jack, the GD-1B uses
a 6AF4 or 6T tube, An essential tcol for the ham
or serviceman,

ACCESSORIES: Low freq. coverage in 355 KC with
two extra coils and calibration curve. Set No. 341A
for GD-1B and set No. 341 for GI*-1A. Shipping
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@ Smaeoth acting flluminated and precalitrated dial.
MODEL VE-1 @ GAUG electron coupled Clapp oscillater and 0A2 voltage regulator,
@ 7 Band coverage, 160 through 10 meters—10 Volt RF output.

$E950 @ Copper plated chassis—aluminum cabiret—easy ta build—direct

keying.

Smooth acting

hip. Wt. 7 Ibs. illuminated
Ship e dial drive. G !
| easy w”l;_:g;d appearam;le
| Here is the new Heathkit VFO yvou ~— %Wih —uEEe
: have been waiting for. The perfect RS, cor:‘sctcr:s%t;:&—
1 - “  companion to the Heathkit Model calibrating
AT-I Transmitter. It has sufficient output to adjustments.

drive any multi-gtage transmitter of modern

-
design. A terrific combination of outstanding 599 . .
features at a low kit price. Good mechanical .33 Ceraniicfcol

and electrlcal design insures operating stability. Coils are wound on heavy duty =28 digg‘;’éhifn

ceramic forms, using Litz or double cellulose wire coated with polystyrene &F condenser.

cement. Variable capacitor is of differential type eonstruction, especially de- g—_&?.

signed for maximum bandspread and features cerami¢ insulation and double w:g;.gi

bearings.

‘This kit is turnished with a carerully precalibrated dial which provides well
over two feet of calibrated dial scale. Smooth acting vernier reduction drive
insures easy tuning and zero beating. Power requirements 6.3 volts AC at .45
amperes and 250 volts DC at 15 mills. Just plug it into the power receptacle
provided on the rear of the AT-1 Transmitter Kit. The VFO coaxial output
cable terminates in plastic plug to fit standard }4” crystal holder. Construction is
simple and wiring {s easy.

- P

SPECIFICATIONS:

Range 80 40 20, 15 11, 10 meters.
MODEL AT 6[ cknaul)irﬂmul‘;lmlller
5 L6 .. s mplifier -doubler

o AT-1 5U4 G ...... Rectifier.
105-125 Volt A.C. 50-60 cycles 100

watts. Size: 813 inch hlgh X 13vg fnen
2950 wide x 7 inch deep.

Crystal or
VFO exc’!tntion.

o Prewound coils
— metered
Ship. Wt.
16 Ibs. Rugged. i
clean
construction.

Here 18 a major Heathkit addition to the Ham radio field, the

AT-1 Transmitter Kit, incorporaring many desirable design

features at the lowest possible doilar-per-watts price. Panel Single knob
mounted crystal socket, stand-by switch, key click fiiter, yand

A. C. line filtering, good shielding. etc. VFO or crystal excita-  SWwitehing.
tion—up to 35 watts Input. Bullt-In power supply provides

425 volts at 100 MA. Amazingly low kit price includes all

ctrcuit components, tubes, cabinet, punched chassis, and . . “
detatled construction manual. Buliziairosey »

52 ohm
eoaxial
output.

Zeatidcc COMMUNICATIONS RECEIVER KIT

Noisé limiter—

standby switch. SPECIFICATIONS:

535 Ke to 35 Mc
-Mixer-oscillator

i 1z inch PM F. Amplifier
Electrical } . Speaker- 12AV6 Dctecwr— AVC — audio
bandspread| Hes‘g&?m‘e F. O. oscillator

and scale. Beam po“er output
........... ectifier
volts A, C. 50-80
cycles. 45 watts.

Stable BFO
oscillator
circuit,

A new Heathkit AR-2 communi-
cations recetver. The ideal com-

panion piece for the AT-1 Trans- MODEL AR-2

Four band mitter. Electrical bandspread scale for tuning
operation 535 to " trﬂ’;féﬁe@r and logging convenience. High gain minia- 52550
to 35 Me. operation. ture tubes and I[F transformers for high

sensitivity and good signal to noise ratio. .
Construet your own Communications Ship. Wt. 12 Ibs.

‘ Recelver at a very substantial saving, CABINET:
Supplied with all tubes, punched and e ; d =
formed sheet metul parts, speaker, mr&;) “{:,bﬂ'c"p ct:)t‘z’_

circuft components, and detailed step- ered plywood cab-
by-step construction manual. inet. snipg. weight e

A SUBSIDIARY OF DAYSTROM, INC.

BENTON HARBOR 10, MICHIGAN 'I’.of"'s‘a.%ta‘."i"" 2
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MODEL A-7B M

$'|55.0 Shl%gib\:./" lifier stage).

Ma

MODEL A-7C

speeld nsa rt

$17.50

fi ith

NEW Feariér

BROADCAST
o RECEIVER KIT
N -
L
‘‘‘‘‘ ) F._l" ] ,"1;. 7 MODEL BR-2
G 5
S ¥ 4 .o M e
moufnted’:" peaker— less Cabinet
V6, 1 \f;‘ 1 'BAf
CABINET: | ri
bl el e
Shpe il‘o Ibs. sa.50

o0 ‘
rmer mpl Your ragio
Ie’[yn \ 8 1’3;,;16 2
Ak ouble 8 n
Sh o tSIOTY adjugiog LDl tuned |F
Pg. W, \ end. Experion o
8ibg g of (ruevgl‘.:"';" ti _}.: ,'”"VM t . r"(.

HEATH COMPANY| Frap,

¢ pAvSTROM N

ORDER BLANK

QUANTITY
| I:
il
1
i
{I
Enclosed find check money order for
Please ship C.0.D. ( ) postage enclosed for pounds.

ON PARCEL POST ORDERS

insure postage for w.i?h' shown.

July, 1955

ITEM

SHIP VIA

. [J Parcel Post
[ Express
O Freight
— O Best Way
{PLEASE PRINT)

MODEL NO. PRICE

[: o

——
1

|‘ i
1l U
On Express orders do not include transportation charges—
they will be collected by the express agency at time ot delivery.
ORDERS FROM CANADA and APO’s
must include full remittance.
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Short-Wave Bands

(Continued from page 65)

LUXEMBOURG — Radio Luxembourg, 6090
ke., Junglinster, is heard regularly with
programs and commercials in English from
1600 to 1905 s/off. The final announce-
ment in Flemish is the only part not in
English. It features quite a few disc
jockey programs. This station is also heard
well at 0030-0145. (West, N. J.; Macka-
jewski, 8r., N. Y.)

MOZAMBIQUE—The Radio Clube de Mo-
zambique on 4920 kec. has an English re-
quest program and commercials that can
be heard at 2309-2320. Some c.wv. QRM at
times will make this a rough one to log.
NETHERLANDS--Radio Nederland is now on
the summer schedule as follows: to South
Asia and Africa at 1045-1125 on 17800,
17775, 15425, and 15220 kc., and alterna-
tive on 11950 and 11730 kc.; to Europe and
North America at 1645-1725 on 11950,
11730, 9745, 9590, and alternative 6025 and
5980 kc.; to North America, Australia, and
New Zealand from 2130 to 2210 on 9745,
9590, 6025, 5980, and alternative 11950 and
11730 ke. (Buettner, Germany)
NIGERIA—The Nigerian Broadcasting Serv-
ice at Lagos on 4800 ke. signs off at 1700
daily and at 1710 on Sunday. It has records
until 1700, identifies, and signs off with
“God Save The Queen.” (West, N. J.)
PORTUGAL—At present the following s.w.
stations are operating: (1) Emisorra Na-
cional, Lisbon—to the USA at 1915-2130
on 9750 and 5960 kc.; to Macau and Timor
at 0600-0800 on 15050 and 11996 kc.; to
Portuguese India at 0815-1200 on 15050
and 11996 kc.; to Sao Tome, Principe, An-
gola, and Mozambique at 1230-1530 on
11996 and 9775 kc.; to Portuguese Guinea,
Cape Verde Islands, and Brazil at 1600-
1900 on 11915 and 9775 kc.; to Azores and
Madeira Islands at 0700-1000 on 11915 kec.
relaying medium-waves, at 1300-1900 on
6374 kc. relaying medium-waves; (2) Ra-
dio Renascenca, Lisbon, a Catholic station,
operates from 0330 to 0530, 0700-1000,
1330-1900 on 6154 kc.; (3) Radio Clube
Portugues, Parede (near Lisbon) operates
at 0200-1000, 1330-2000 on 6080 kec. relay-
ing medium-waves. (Sousa, CT%83, Portu-
gal)

SPAIN—A new frequency for Radio Nacio-
nal de Espana, Madrid, is 7090 kc., heard
at 1600 in parallel with 9360; the 9360
channel is heard very well from the USA
at 1800-1840 in English. The Spanish Clan-
destine station (Spanish Communist Party
in Exile) is being noted on 8070 and 6965
ke. from 1620 to 1800; the 8070-kc. channel
is sometimes @RM’ed by a facsimile trans-
mitter at Dorval, Quebec.
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THAILAND—Radio Thailand, according to a
letter just received, operates as follows:
home service at 1900-2000, 0700-1020 on
6240, 7140, 11910, and 15640 kec.; overseas
service for Thai Forces in Korea is at
0430-0520 with news in Thai at 0435-0450;
general overseas service is scheduled for
0525-0657 with news in English at 0530-
0545; home service relay is at 0800-0900;
North American service operates at 2315-
0015 with English news at 2325-2340. The
overseas services are radiated on 11670 kc.,
HSKS9, 50 kw.
USSR—James Hart, N. J., wrote to Mos-
cow explaining how the Voice of America
and Canadian stations verify reports from
any of their stations throughout the world,
and asked them to do likewise as it is such
a large country with so many stations.
Many DX'ers would like to be able to get
veries from some of the lesser known sta-
tions, thereby getting veries from new
zones. The reply from Moscow was as fol-
lows: “We are sorry to inform you that we
do not verify programs from local stations.
We confirm only reception of programs in
the English language transmitted from Ra-
dio Moscow to North America.” It was
signed by I. Petrov. That just about elim-
inates the possibility of getting veries from
Kharborovsk, Komsomolsk, and other sta-
tions.
e s

SHORT-WAVE RECEPTION is definitely on the
upgrade. Recent observations indicate that
the sunspot cycle is once again rising and
s.w. reception is becoming increasingly bet-
ter. Now is a good time for many of the
older, inactive DX’ers to dust off the re-
ceiver and try their hand at tuning. Re-
sults could be amazing. A person does not
have to be a night-owl to get the good DX,
either. One of our most active reporters is
always in bed by just after midnight.

Late ltems

PERU—OAXSC, 9523 ke., Radio Nacional de
Iquitos, Iquitos, Peru, is being heard on
this new channel at 1900-2200. OBX4C,
15197 ke, Radio El Sol, at Lima, is being
heard at 0700-2200; at first on 15199, it
has now settled on 15197. OAX6E, Radio
Continental, Arequipa, is being heard on
6308 at 1900-0000. OBX4Q, Radio El Sol,
Lima, is testing its new 10-kw. xmtr. and
asking for reports to Box 1711; the tests
currently are made Wednesdays and Satur-
days at 2215-0100 but are usually not audi-
ble until HI4T signs off at midnight.
VENEZUELA—YVQ@N, Puerto La Cruz, has
moved from 3380 to 3335; YVQN was noted
at 1900-2230. YVQG, Carupano, has moved
from 3320 to 3325; noted 1900-2130.
That’s it for this month, gang. Please
keep the reports coming! 30—
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Geiger Counter Survey
(Continued from page 27)

"Professional™ Meodel 107—$139.50 (Preci-
sion Radiation Instruments). Weighing
about 6 pounds, this unit has a 900-volt
Geiger tube attached to a 3-foot cable. The
probe includes a shield to discriminate be-
tween beta and gamma radiation, and the
case Is
There are three mgans of indicating radio-
activity: neon flashing bulb, headphone
and meter. The meter is scaled from 0.0 to
0.2, 2.0 and 20.0 mr/hr. Model 107 has a
calibration control on the panel which en-
ables field checks without additional equip-
ment. It uses two small 45-volt batteries,
one 22%-volt hearing-aid type battery and
two flashlight cells; according to the manu-
facturer, they will “last for months” under
normal usage. The “Professional” is sold
complete with calibrating sample, batte-
ries, headphone and instructions.

"Radiation Detector” Meode! RD-86—$140.00
(Micro Specialties Co.). Claimed by the
manufacturer to be one of the smallest and
lightest Geiger counters available, the ‘“Ra-
diation Detector” measures 33" x2%" x
6'4” and weighs just about 2% pounds; this

does not include the external probe and |

leather carrying case. The basic unit is
housed in a Bakelite case and incorporates
the meter (three-range sensitivity), bat-
tery test circuits, flashing neon lamp, and
two-tube amplifier circuit. Battery life is
claimed by the manufacturer to be about
150 hours under normal field use. Model
RD-86 requires one 6-volt and three 30-
volt batteries. The probe is chrome-plated
and may be purchased with a 16” exten-
sion. This unit is sold without earphone,
but with batteries, tubes, etc.

"Colorade'” Model 200—$149.50 (Golduk
Co.). An external probe instrument (4-foot
cable), the “Colorado” weighs just under
5% pounds. It measures 334" xT%" x4%"
and is built into a gray hammertone alumi-
num case. Power is derived from two 45-
volt batteries and two flashlight cells. The
circuit is voltage-regulated and mechani-
cally rugged; it utilizes printed circuits and
is dip-soldered. Neon flasher, headphones
or the three-scale meter may be used as
indicator. The scales run from 0.0 to 0.2,
2.0 and 20.0 mr/hr. Model 200 is sold com-
plete with an ore sample and calibration
chart, headphones, shoulder carrying strap
and complete instructions.

"Ore-Lokator"™ Model RM2N—$149.50 (Nu-
cleonic Co. of America). Model RM2N
weighs about 7% pounds and has a plug-in
type Geiger tube mounted in a chrome-
plated probe with 3% feet of cable. The
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waterproofed and tropicalized. |

Here’s the INSIDE STORY on

URANIUM

How to Find it * How fo Cash In on it

| Amateur prospectors have already become
| multi-millionaires overnight. Here's how fo get

started for $2
NO TIME TO WASTE!

The uranium boom is here! The Government is paying
$35,000 cash honuses to weekend prospectors! Uranium has
been discovered in 45 states, and experts say that no matter
| where you live, there’s an excellent chance of finding uran-
ium within 100 miles of your home. You can make your for-
| tune in uranium, and the bhest way to get started is with the
Uranium Yearbook.

| HOW TO BUILD AND USE A GEIGER COUNTER

l Compiled by pioneer uranium authorities, this fact-jammed

book gives reliable up-to-the-minute information on:

| where and how to find uranium.

How to prospect by foot, car, and air.

How to build your own Geiger or scintillation counter.

How to judge the quality of counters, and how to use

them correctly.

o The right way to make a field assays; how, where, to
get free chemical assays.

o Latest Government cash bonus rulings.

o Uuranium “hot spots” throughout the U. S. Loaded with
photos, diagrams, maps.

© Uranium stock investments: staying out of trouble.

e Many other vitally jmportant chapters.

This authoritative book gives you all the important facts on
uranium you’ll find, anywhere—and it’s all written so you
can understand it and cash in on it now. Loaded with photos,

| maps and diagrams. To get your copy, send the coupon below
and just $2.00 today.

MONEY BACK GUARANTEE

If you don’t agree that the Uranium Yearbook is worth many
| times its cost to you, your money
will be refunded, with no ques-
tions asked.

DEALERS

This new book
will answer all
questions on
uranium asked by
your customers, and make prof-
its for you. Write to address
below for dealer prices.

! NEW SCIENCE INSTITUTE, Dept.T
5204 Santa Monica Blvd., Los Angeles 29, California
T —— —— — — — — —— — — — T — — ——ﬁ

New Science Institute, Dept. T
5204 Santa Monica Blvd., Los Angeles 29, Calif.

pojlpaid

Please rush by return mail ___
Yearbook at $2.00 per copy.

I
—copies of the Uranium :
Enclosed is . in full payment (cash, |
check, M.O.) |
Name____ |
Address |
City. Zone___ State. i

I understand that I may return book(s) within 15 days
for full refund if not satisfied. Dept. T
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Send for or
FREE Copy

IT’S NEW! IT’S FREE!

1955 Walter Ashe Catolbg
of Radio, Electronics and TV

The Treasure
Chest of Values!

Features all the leading brand

conceivable need . . .in stoc

builders and "hi-fiers.”

RADIO CO.
1125 PINE ST. o ST. LOUIS 1, MO.

of Communication Egquipment,
Test Instruments, Build-it-Yourself
Kits, Hi-fi, Sound and Recording
Equipment,Radio,Electronics and
TV Parts and Supplies for every

k

—ready for immediate delivery.
A "must” for experimenters, ama-
teurs, servicemen, engineers,

uess=es MAIL COUPON TODAY| (mm==m==y

WALVER ASHE RADIO CO. PE-7-55

1125 Pine St., St. Lovis 1, Mo.
1 Rush FREE Copy of New 1955 Catolog.

Name

Address__
City Zone. State

ELECTRONIC SUPPLIES

For Experimenters—Service—Industry

Clean Useful items sofd on satisfaction
Guarantced basis. WHOLESALE OR RETAIL.

CONTINUOUS DUTY low volt- « SMALL PARTS & SPECIAL
age power supply—will supply } TUBE VALUES

Walkie Talkies, _Transceivers, l 3A5 twln lnode UHF 3
portable units of many types.

Designed to supply plate, i
screen, and filament power
from 12V hiry. Elecirical specs ] 8:

- Input 12VDC-180MA —

puts: 4.3VDC:50MA: 4.3VD 838 100W triode.

50MA; 45VDC-.5MA; 435VDC.- | IN22 diode. New.

5MA;  B5VDC-5MA; , 85VDC- | IN34 diode. New. . .

5MA. Brand New z204A 6:1 Planetary Drive—Vernier
spare vibrator worth $8.00 d:al—-Cord drive—Ball Bearing

inc. C‘om])lelely self.contained \\lsn,ension-—~Conce|\u!cs ';sharv.s

—wt. 10 1bs. limited quant. ? .......
$4.95% | ectric Tlmer—3>~.4\l)5/g-—~m
*1o0west previous surplus put 113VAC—output 12VA
TTCE) o e isat omt s i §19.00 | 115VAC—can set for 0-1 hour
Miniature Storage Battery-— —contains constant speed nmo-

Vitamite—2.2v wet cell 134x | tor—clean & [ully gu“fﬂlléekd—

x New-Dry charged. Few in Sto 2.95
RAE v S59¢ ea. | High pass “ilter_i70 Mc €
Western Electric Stepper b up. Atten. 470 Mc less than
Switch—8 or 12 V. D.C. 44 ) 3DB cutof—(freq, 350 Mc @
steps in madel railroad ap- | 6DB down. . —3/%$2.00
phcauon will show switch- j Miniature ‘(formex 9 porcelain

hlocks and operate signals as | term’ls. schematic on case, as
loco rides—Worth over $30. OO used with transistors.

Special $7.9 98c; 10/$9.00
Resonant Cavity UHF assembly Phone cushion red/wnt an8

—with fitting—Brand New Type $
$1 a. | SM Chassis 8,000 Ohm relayv.
Pocket Battery Tester— ‘}\m $1.00

Sol” Worth $8.00 ea. Bland Paper tubular Con.. .S0/%$1.00
New, boxcd instr. sheet. Pre- | Electrolytic Cond. cans  Mul-
eision designed ammeter will | tiple type. Fresh .6/%1.00

Tufra-Hed Filter MC- 4‘iu 1

dia, ... /%$1.00

Asslu Dreclsmn xesistorssll%;
00

accept bhalteries and give ac-
tual dynamic indication of con-.
9 ea.—4 for $5.00

0 7

Henry—1 50MA—Unused—Shelf
worn—Reg. 84. 95 snecnl
$1.00—6 for S5.
Hcaring Aid Submmuature
tubes. unbranded.5 for $1,00
Buzzer-type Z2—115V 60 Cy.
Removed fr. unused equgp

Xformer Hutio
. g 2 A

l W _nl Ouucex

Haydon motor A

Worth $8.00. NEW $
Elecuolvﬂc—tubular
50VDC .20

0o | Term’l BD. 12 Turret lugs—
Code Trainer—this device \\l]l Silv. plate 2i4x1.Doz. $1.00
provide an audible sound Thrual Mike, Carbon w/instr.
blinking ]lrzhl for code tla!n I N ..... 98¢ 6/55.00
ing purposes. B/New com-  MIC A 75 asst'd...... $1.00
plete " w/instr—as used by | Resistor,” Koolohm—10W, ik,
USN. Wt 1 . $2.4 20/%$1.00

Include Posfuge with Order
REX RADIO SUPPLY

88 CORTLANDT STREET, NEW YORK 7, N. Y., CO 7-1617
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case is watertight (and tropicalized) ham-
mertone blue aluminum. Sensitivity is
claimed to be 0.02 mr/hr, which is roughly
down to a concentration of 0.003% ura-
nium. The “Ore-Lokator” is metered and
calibrated from 0.0 to 0.25, 25 and 25
mr/hr. and battery life is rated at 400
hours. There is single-switch control for
all meter scales, plus a4 position to check
voltage applied to the Geiger tube. A neon
panel light is provided to indicate when the
unit is in operation, and headphone may
be attached. Model RM2N is sold with a
radioactive calibrating source, headphone,
batteries, sample pans and instruction
booklet.

"Model GS-3"—$149.50 (Nuclear Measure-
ments). This is a rugged unit originally
designed to military specifications. Tt
weighs 4% pounds and measures 7" x 3%”
x 3”. Model GS-3 uses three miniature “B”
batteries and two small “D” cells, having a
replacement cost of $6.30. Life expectancy
is over 300 hours ‘of intermittent use for the
“D” cells and 600 hours for the “B"” bat-
teries. Metered for 0-500, 0-5000, and 0-50,-
000 counts per minute, it uses a special re-
laxation-type oscillator for high-voltage
generation. The manufacturer particularly
stresses compact, rugged construction; tests
show no damage after a 3 fall on concrete.
The unit is sold with a probe that may be
readily disassembled for cleaning. Purchase
price includes strap for carrying, single
headphone, etc.

"Military Type" Model PR-6—$159.50 (EI-
Tronics). A rugged Geiger counter orig-
inally intended to meet specific military
service requirements is the KEI-Tronics
Model PR-6. The manufacturer has de-
signed the circuit to afford battery life in
the hundreds of hours for normal field sur-
vey use. Metered with three scales ranging
from 0.2 mr/hr. to 2.0 and 20.0 mr/hr,
Model PR-6 uses two 67%-volt “B” batter-
ies and one 1% -volt flashlight cell. It is wa-
terproof and tropicalized in a hammertone
case measuring 5%” x 8% ” x5%". An ex-
ternal probe slips into the case housing so
that it will not be damaged when in the
field. This unit is shipped complete with
batteries, instructions, earphones, etc.

“Model F-8"—$159.50. (Technical Associ-
ates). There are several unusual features
to this unit, including a loudspeaker in
place of the earphones, an extra-long cord
(5-foot) on the probe, and a sensitive me-
tering system reading 500 to 5000 counts
per minute. Model F-6 is built into a ham-
mertone finish aluminum case. The com-
plete instrument weighs 7% pounds and
measures 107 x 43" x55%". Battery life is
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National Schools brmgs yo'u a new d|mensmn in train

for TELEVISION-RADIO-ELECTRONICS

YOU CAN LEARN BY HOME STUDY, IF—
—you are ambitious to increase your earning power.
~you want to broaden your knowledge and skill.

—you choose the school with the most complete
training, service and experience.

50 Years of Successful Training

National Schools has been training men for success
since 1905. Our graduates are located around the
globe, in good-paying jobs in servicing, installation
and manufacturing...in public and private industry,
ot in their own businesses.

What This New Dimension in Home Study Means to You

As a National Schools student, with Shop Method
Home Training, you master all phases of the indus-
try—TV, Radio, Electronics—theory and practice.
You learn HOW and WHY, in one complete course at
one low tuition. Age and education are no barriers.

Eecause our world headquarters are in Los Angeles
—a ““Capital City of Electronics’’— we are in close
touch with industry. Our lessons and manuals keep
you up-to-the-minute on latest developments. We
show you how to make spare time earnings as you
learn, and give you free placement assistance upon
graduation. Both our Resident and Home Study
courses are approved for G.I. Training. If you are
of draft age, your course helps you achieve special-
ized ratings and pay grades.

July, 1955

Your Course Includes Valuable Units
We send you important equipment, including a com-
mercial, professional Multitester ., . plus parts to
build Receivers, Oscillators, Signal Generatar, Con-
tinuity Checker, other units, and Short Wave and
Standard Broadcast Superhet Receiver.

Mail Coupon for Complete Information

These 2 free books explain our new dimensions in

Home Training. Get illustrated
b 'H-ff"f‘ﬁmsoh,

fact-book and sample lesson. No
obligation, mail coupon now !

NATIONAL SCHOOLS £

TECHNICAL TRADE TRAINING SINCE 1905
Los Angetes 37, Calif. + Chicago: 323 W.Polk St. &
tn Canoda: 811 W. Hastings S1.,Vancouver, 8.C.

MAIL NOW TO OFFICE NEAREST YOU!

Imail in envelope or paste on postal card)

[0 Check if interested ONLY in Resident Tralning of Los Angeles.
VETERANS: Give dote of disch

— G o G T G " o G G v W — W G W— " S

i NATIONAL SCHOOLS, Dept. R2G-75 |

‘ 4000 S. FIGUEROA STREET oRrR 323 W. POLK STREIT ]
10S ANGELES 37, CALIF., CHICAGO 7, 1LL.

l Rush Free Book,'‘Your Future in Radic-TV-Electronics;' ]

| and Free Lesson. No obljgation, no salesman will eall. :|

I NAME BIRTHDAY. 13. }

I CITY — ZONE STATE. [l

~0
g
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THE H& R PERPETUAL CATALOG

Are you aware of the latest devices in electronics and indus-
try? When on our mailing list, you will receive our Monthly
Bulletins featurlng outstanding values In: Timers, Relays,
Switches, Motors, Blowers, Meters, and a wide and varied
selection of fine electronic equipment. The next 12 issues
can be yours tor just 25¢. Included in the current bulletins

" RADIOSONDE TRANSMITTER

8.C. Tvpe T49B/AMTIL. Complete X-mitter with 3A5 tube,
less batteries. Parts contained ideal for model control ap-
plications. ... ... ... No. 1’41266 $3.95 10 For $35.00

PELORUS COMPASS DIAL
712" dia. White translucent compass dial calibrated 0-360°.
May be edge or back illuminated.. .. .. .No. P2880 $1.50

GATTY WORLD & STAR MAP
Combination world and star chart for finding latitude &
longitude by the stars. With complete instructions; Size
44 x 22" ... .. No. P4202 $1.00 Per Dozen $10.00

SANGAMO WATTHOUR METERS
Like new. Rated 5 A. @ 115 V., 60 cy. With glass cover,
Metal Base.. ........ No. P4512 $4.95 Six Ior $27.00

60 MINUTE TIMER
Strikes a bell at end of present time. Mounted on chrome
panel. Large easv-to-set knob. Size: 433 W. x 234 H. x
1%” D............No. P4273X $1.95 10 For $17.50

BLACK LIGHT KITS

Includes 4 W. bulh, ballast, starter, starter socketl. lamp
mounting, switch, line cord & plug, and schematie.
................. No. P45617 $2.50 10 For $22.50
Same as above, except with 8 W. bulb.

.................. No. P4519 $2.95 10 For $26.00

8 WATT GERMICIDAL KIT

For the “Do-It-Yourself’ enthusiasts—a complete kit in-
cluding everything required for complete home sanitation.
Kit consists of: 8 W. germicidal lamp, pair of lamp mtg.
brackets, ballast, starter, starter socket, switch & line
cord, and plug. Operates on 110-120 V. 60 cy. Instruc-
tions included are easy to follow.
...... -+..-...No. P4521 $8.95 10 Kits For $80.00
ALL ITEMS SHIPPED F.0.B. PHILADELPHIA
POSTAGE 1S EXTRA

HERBACH & RADEMAN, INC.
1204 ARCH STREET PHILADELPHIA 7, PENNA.

y fin-
-up. Highest

Send for Complete Data.
Indianapolis, Indiana

MODEL GCK-1
GRAHAM ELECTRONICS SUPPLY, INC.

PROFESSIONAL
GEIGER COUNTER KIT
R

Designed and executed by experts in radiation counter field. All
th special scale calibrated in counts per minute.

ternal and external metal work completed and beautifull

hed. Eyeletted phenolic card for easy circuit hook
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claimed by the manufacturer to be about
200 hours under normal field conditions.
The meter has been especially selected for
visibility and may be easily read at arm’s
length. A built-in battery-checking circuit
cnables the operator to ascertain battery
condition in the field. Model F-6 is sold
complete with batteries, instructions, cali-
bration source, carrying strap and AEC
booklets.

"Survey Meter" Model SM-5A—$185.00 (Nu-
clear Research Corp.). Although designed
for military requirements, this unit has
found some favor in uranium prospecting.
It measures 4% " x4%"” x8%"” and weighs
just under 6 pounds. Model SM-5A uses a
probe with a sliding shield for beta dis-
crimination. It is metered with three scales
ranging from 0.5 to 5.0 and 50.0 mr/hr on
a 50-microampere meter. Battery life is
claimed by the manufacturer to be 170
hours on the basis of an eight-hour-per-day
operation. The unit is sold complete with

earphones, carrying strap, calibration
source and instruction manual.
"Thyac" Model 389C—$225.00 (Victoreen

Instrument Co.). This unit was originally
designed to meet certain military specifica-
tions. Built in a rugged heavy-duty case,
it weighs 57% pounds including the probe.
The case is fiberglass reinforced plastic
measuring 10" x 4% " x6%"”. A 1B85 Geiger
tube is used with this instrument. It is
mounted in a probe attached to the case
with a 4-foot self-coiling cable. Beta dis-
crimination is possible with a shield sur-
rounding the tube. Battery life is claimed
by the manufacturer to be 110 hours at a
rate of four hours use per day. Metered
with ranges of 0.2, 2.0, and 20 mr/hr, it op-
erates from a single mercury cell (1.3
volts) and a 4%-volt battery. The circuit
is completely voltage-regulated and will
maintain meter calibration while the bat-
teries age. Model 389C is sold with plastic
carrying strap, batterics, earphone and in-
struction book.

"Survey Meter” Model SU-14 — $225.00
(Tracerlab). This lightweight Geiger coun-
ter has a meter built in with calibrated
ranges of 0.25, 25, and 25.0 mr/hr, plus
counts-per-minute ranges of 500, 5000, and
50,000. The instrument measures 9%” x
35%"” x4%" and is claimed by the manufac-
turer to be gasket-sealed for maximum wa-
terproofing. Battery requirements include
four flashlight cells and three 45-volt “B”
batteries whose life is expected to be 150
hours of continuous operation. The probe
is attached to the instrument with a 3-foot
coiled retractile cable. Model SU-14 is sold
complete with batteries, instruction man-
ual, calibrated source, carrying strap, etc.
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CIGSS HATCH GENERATO®: The

odel TV-50 Genometer will project
- eross-hatch pattern on+ any TV
pleture tube. The pattern will eon-
«ist of non-shifting, horizentsl and
vertical lines Interlaced to yrovide
a stable cross-hatch effeet,

PED O
NO MONEY WITH

Superior's new

o, SUPER METER

A COMBINATION VOLT-OHM MILLIAMMETER PLUS
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS

SPECIFICATIONS: ADDED FEATURE:
D.C. YOLTS: 0 to 7.5/15/75/150/750/1,500/1,500 Volts Built-in ISOLATION TRANSFORMER

A.C. YOLTS: 0 to 15/30/150/300/1,500/3,000 Volts reduces possibility of burning owt
DUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Voits meter through misuse.

p.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes
RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 Megohms s 4
NET

The Model 470-A comes

CAPACITY: .001 to ! Mfd. | to 50 Mfd, (Good-Bad scale for housed, in a2 rugged
“checking quality of elactrolytic condensers.) crackle-finished steel
REACTANCE: 50 fo 2,500 Ohms 2,500 Ohms to 25 Megohms  cabinet complete with

INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henrles
DECIBELS: =& to +18 +14 to +38 +34 fo +58

test leads and operating
Instructions.

Superior's new

Model TV-11

SPECIFICATIONS:
o Tests all fubes including 4, §, &, 7, Octal, Lock- to damoge @ Sube by Imerting N la the wrong
m APeanuf Bannm, L °g Ald, thrafrcn tocket. Z
M ., Novals built-in roll chart provides com-

Fr A
plete data for all tubes.

% Newly designed Line Yoltage Control compen-
sates for variation of any Line Voltage butween
105 Volts and 130 Volts.

% NOISE TEST: Phono-jack on front panel for
plugging in either phonu or external amplifier
will detect microphonic tubes or noise cue to
faulty elements and loose internal connections.

730

o GENOMETER

A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing:
AM. Radio * F.M. Radio * Amplifiers * Black and White TV + Coler TV

7 Signal Generators in Onel 3 Bor Generator
3 R. E, Signal Generator for A.M, 3 Cross Hatch Generotor
7 R. E. Signal Generator for F.M. 3 Color Dot Pattern Generater
3 Audio Frequency Gensrator  Marker Ganerator

VARIABLE  AUDIO FREQUENCY
GENERATOR: In uddition to « fixed
400 eycle sine-wave audio, the on
Model TV-50 Genometer provides &
variable 300 cyele to 20.000 qelc
peaked wave audio signal.

Proxnrmfy fuu types, c'c

% Uses the new self-cleaning Lever Action Switches
for individual element testing. Because all ele-
ments are numbered occor mg fo pin-number
in the RMA bose numbering sysfem, the user
can instantly identify which elemeat is under
test. Tubes having tapped filaments and tubes
with filaments terminating in more than one
pin are truly tested, with the Model TV-11 as
any of the pins may be placed in the neutral
position when necessary.

W The Model TV-11 does not use any combination

“ type sockets. [Instead Individual sockets are
used for each type of tube, Thus it Is Impossible

piote with partable cover]

EXTRA SERVICE — The Model TV-11 may type oscitlator incarporated in this model
be used as an extremely sensitive Con- will detect leakages even when the fre-
denser Leakage Checker. A relaxation qQuency is cne per mi

R. F. SIGNAL GENERATOR: The
Mode] TV-50 Genometer provides
eomplete coverage for A.M. and
F.M. alignment. Generates Radio
Frequencles from 100 Kilocyeles Lo
60 Megacycles on rundmznml and
from 60 Megacyeles to 180 Mega-
cyeles on powerful harmonles.

DOT PATTERN GENERATOR (FOR MARKER GENERATOR: The llodel TV-
COLOR TV) Although you will be ahle
to use most of your regular atandard
equipment for .emdnl Color 'rv thl markery are provided:
one addition which is a *' i Ke., 458 600 Kec.
Dot Pattern Genenlor The Dol Pnlwn

BAR GENERATOR: The Model TV-

bars of 7 to 20 vertleal bara

3 4750

THE MODEL TV-50
comes absolutely eom.

rojected on any color TV Receiver tube Ke., 3579 K Me., 5 Me., 10.7 rleu with  shielded IET
y the Model TV-50 will enable you to Me., (3579 Kc is the color busst fre- arid  operating
adjust for proper color convergence. quency.) jnstructions. Only ..

“Tey any of the abeve fn-
struments for 10 days before
you buy. If completely sat-
isfled then send down pay-
ment and pay balance as In-
dicated on coupon. No Inm-
tevest or Finance Charges
Added! If not completely
satisfied return unit to ua
no explanation necessary.

July, 1955

TMO0SS ELECTRONIC DISTRIBUTING CO., INC.
| Dept D-144. 3849 Tenth Ave., New York 34, N. Y. |
Name...oevienainane

—_——— =

ﬂ Please send me the units checked. | agres 40 pay down poyment

within 10 days ond to poy the manthly balonce os shown. It
fis understood there will be no finance, interest or any other
] it

charges, provided ) send my monthly poyments when due.
|is further understood that should | fail 1o make payment whe,
Immediaiely doe  GUT. s oo sumany. Fons

ond poyable.

Model 670-A.Total Price $28.40 Model TV-11 Total Price $47.50 <
%7.40 within 10 days. Balance $11.50 within 10 days. Balance $11.50 within 10 days. Balance
$3.50 monthly for 6 months. $6.00 monthly for 6 months. $6.00 monthly for 6 months, 1

“dua, the 1u|l vopaid balance shall become
U Model TV-50 Total Price $47.50

AmericanRadioHicetory Com



MODEL G-1

pl_Ee ;}
“AD-ON" GEIGER COUNTER

REALLY SOUNDS OFF!
-"-4 ’tzomNGE

IN KIT FORM

KIT or
WIRED
By a unique and exclusive ‘'AD-ON'* system, Precise makes avail-
able the most modern and ordinarily very expensive Geiger equip-
ment at an amazingly low price. Here you start with as good a
basic device as can be purchased and add to it as required— never
throwing away your initial investment as your needs increase.
The Precise Model G-1 features these important “‘extras’’:
* a transistorized audio system
* a unique alarm signal arrangement that gives a long alert
(even on a single radlation count)
* an external Geiger tube probe and handle
* i'a_f(i?l/z volt battery that Is limited virtually only by its shelf
ife.
In addition, Precise makes available these additional “‘AD-ON'
sections to increase the versatility of the Mode! G-1:
* Model G-2 Meter Adapter—for visual meter indications in mr/hr
* Model C-3 Ganged Geiger Tube Assembly—to multiply sensi-
tivity 3 to 10 times for each section added
* Model S-1 Scintillation Adapter
See them at your local jobber or write for details

PRECISE DEVELOPMENT CORP. ~ OCEANSIIE, N. Y.
~here’s the

way
to find '

: ® You can save time and
money on electrical repairs
with Trouble Tracker Jr. Check
basic continuity of low-resistance
power-off electrical circuits by simply
touching Trouble Tracker Jr. to bother-
some wiring. A flash of the buiit-in light pin-
points where your trouble lies.

See for yourself! Try Trouble Tracker Jr. at your

neighhoﬂ:ood electrical siore, write us for the name

of your nearest dealer, or. for quick delivery, send
your money to Dept. PE,

A

LINK AVIATION, INC

BINGHAMTON-NEW YORK

& BUBKIDIARY OF GENERAL FRECISION EOUIPMINT CORPORATION
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"Countmaster” — $250.00 (Hoffman Radio
Corp.). One of the most versatile and un-
usual Geiger counters is the “Countmas-
ter,” which permits the prospector to make
an immediate field assay of his uranium
| find. Besides being metered with ranges of
0.2 to 20.0 mr/hr, this instrument incorpo-
rates a timing device that controls four
banks of neon lamps acting as a recorder.
Counting range is up to 12,000 counts per
minute. The ‘“Countmaster” weighs 7Y%
pounds, including the external probe. Fig-
ures on battery replacement and battery
life were not available at this writing, but
may be assumed to be within reasonable
limits and comparable to other equipment.

“"Thyac 11" Model 646—$255.00 (Victoreen
Instrument Co.). An improved version of
the “Thyac” ($225.00), this Geiger counter
particularly features six-range sensitivity
starting at 500 counts per minute. (Using
the 1B85 tube, a reading of 0.2 mr/hr is
roughly equivalent to 800 counts per min-
ute.) Also included in this circuit is an ar-
rangement for four time constants from %
to 10 seconds. There is a regulated vibrator
high voltage supply, and battery replace-
ment cost is claimed by the manufacturer
to be about $1.50. The “Thyac II” can be
usefully employed in laboratories as well
as for uranium prospecting. Mechanically,
this unit is rather similar to the “Thyac,”
having the same weight and battery re-
quirements. It is also sold with a deep
hole probe for $95.00 extra.

"Oracle” Model 2613—$325.00 (Nuclear-
Chicago). This is probably the top-notch
Geiger counter on the market today. Its
sensitivity is such that changes of 0.001
mr/hr may be read on the built-in meter.
This extraordinary sensitivity results from
the use of a *“pack” of ten G-M tubes
[ mounted inside the unit. These tubes are
specially matched and tested before ship-
ment. The manufacturer claims that if one
or more of the tubes go bad the instrument
| may be recalibrated in the field with only
a very small loss of sensitivity. Metering
is provided in three ranges starting at the
low value of 0.02 mr/hr and going to 0.2
and 2.0 mr/hr full scale. Normal cosmic-
ray background count is approximately
half scale on the most sensitive meter
scale. A special 900-volt stabilized audio
oscillator high-voltage supply is used to ex-
cite the cluster of G-M tubes. Under nor-
mal field use, the batteries are claimed to
last more than 250 hours; their replace-
ment cost is about $7.00. A neon light on
the panel of the instrument gives a visual
indication in case of battery failure. The
“Oracle” is shipped with a calibrated 0.1%
uranium sample to enable field calibration
| and grid surveying. 30—
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The following manufacturers of Geiger
counters are represented in the “"Market
Survey” starting on page 21. Readers are
urged to contact them for further infor-
maticn on any of the units described.

American Laboratories, Inc.
471 Clifton Ave.
Newark 4. N. J.

Barrett
22319 Kathryn Ave.
Terrance. Calif.

Detectron Corp.
5528 Vineland Ave.
North Hollywood. Calif.

EICO
84 Withers St.
Brooklyn 11, N. Y.

Electronic Applications, Inc.
5024 Lee Highway
Arlington 7, Va.

El-Mec Products, Inc.
10302 Franklin Ave.
Franklin Park. IiL

El-Tronics, Inc.
Fifth and Noble Sts.
Philadelphia 23, Pa.

Fisher Research Laboratory
1961 University Ave.
Palo Alto, Calif.

Goldak Co.
1544 W. Glenoaks Blvd.
Glendale 1. Calif.

Hoffman Radio Corp.
3761 South Hill St.
Los Angeles 7. Calif.

Magna Electronics Co.
9810 Anza Ave.
Inglewood, Calif.

Micro Specialties Co.
1834 University Ave.
Berkeley 3. Calif.

Nuclear-Chicago
229 West Erie St.
Chicago 10, I1l.

Nuclear Measurements Corp.
2480 N. Arlington Ave.
Indianapolis 18. Ind.

Nuclear Research Corp.
2563 Grays Ferry Ave.
Philadelphia 486, Pa.

Nucleonic Co. of America
195 DeGraw St.
Brooklyn 31, N. Y.

Philmore Mig. Co.
113 University Place
New York. N. Y.

Precise Development Corp.
Oceanside, N. Y.
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Geiger Counter Kit
Uranium Lotater — Radioactivity Detector

Get started in uranium prospecting now
with this extremely sensitive instrument
—comparable to costly equipment yet easy
{o build at only a fraction of the price.
Just turn it on, flip the high-voltage switch
and listen to the clicks in the headphone
when you hit a radioactive source. Uses
low-cost long-life batteries. Complete with
all parts, tubes, case with handle. 2244
" and 114 volt batteries, radioactive sam-
ple and headphone. More sensitive than
units selling at several times this low
price. Shpg. wt., 114 lbs.

83 S 242 Geiger Counter Kit. .. $15.95

Famous Radio Lab Kit (10 Kits In 1)

Here's the most instructive Experimenter’s
kit you can buy. With it, you can build 2
broar cast receiver, phono amplifier, phono
oscillator, signal tracer, electronic timer,
photo cell relay, home broadcaster, elec-
tronic switch, etc. Fascinating, instructive,
Complete with all parts, tubes, microphone,
12-page manual. Shpg. wt., 10 lbs,

83 S 265. Radio Lab Kit, only . . ... $14.25
Knight 3-Way Portable Radio Kit

Learn radio while you build and enjoy this
sensitive AC-DC-battery portable receiver.
Tunes 535-1620 kc; superhet cireuit; in-
cludes: built-in antenna; automatic volume
control; 5° PM dynamic speaker; hand-
some carrying case. [asy to assemble. Cem-
plete with punched chassis, all parts. tubes
and cabinet Shpg. wt., 6 1hs.

83 SX 730. Portable Railio Kit, only $18.75
$0 J 651. Battery Kit for above. Only $Z.40

Dependable Knight VOM Kit

Most useful of all electronic._test instru-
ments. Features: 20,000 ohms per volt;
20 versatile ranges; precision 1% multi-
pliers; full-vision 434° meter; front panel
“zerp adjust’’; single switch for selection of
function and range required; sturdy bake-
lite case, 63 x 5% x 33 . Complete with
all parts, wire, solder, test leads, batteries
and instructions. Easy to build. § lbs,

83 F 140, Knight VOM Kit, only...$26.50

} 308-Page Allied Cotalog

You'll find everything you'll need
in Electronics in the 1955 ALLIED Catalog.
Select from the world's largest stocks of
parts, tubes, tools, kits, books, diagrams—
plus Amateur, TV, Hi-Fi equipment, fest
instruments, recorders, at lowest, money-
saving prices. Write for your FREE copy.

POPULAR

ALLIED

Dozens of
Other Kits
Avgilable

ALLIED RADIO CORP., Dept. 79-G-5
100 N. Western Ave., Chicago 80, Il
] Send FREE 308-Page Catalog

1 Send Kit No. 83 S 242 O Send Kit No. 83 F 140
O Send Kit No. 83 S 265

3 Send Kit No. 83 SX 730 e

i

\-----

enclosed
Name
Address —
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'-----
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Building the POPULAR ELECTRONICS’

GEIGER COUNTER?

HERE'S YOUR TUBE!

Genuine AMPEREX 75NB3 Geiger Counter
tube just as specified in the article.
Price only $10.00
1N34 as specified 49¢ 154 as specified g89¢
HERE'S YOUR POWER SUPPLY!

Why use costly batteries? You can save monev, weight,
and space by powering vour Popular Electronics’ Geiger
Counter (or any other counter) with this amazing voltage
converter which weighs less than 3 oz.——small enough to
fit in the palm of hand. Delivers any voltage from 0 to
7000V by simply connecting one or two dry cells to it.
Mode!l 10MVT—Only %9.95 Net

HAMS, HOBBYISTS, EXPERIMENTERS

We have in stock all special purpose tubes {trans., audio,

industrial, photo, ete.) and crystal diodes at lowest
fvrices. Let us know what you want or send for special
ist.

OTHER GEIGER COUNTER EQUIPMENT
Victoreen 1B85—Geiger-Mueller Tube. ... ....... 9.50
Victoreen 5841—CGeiger-Mueller Tube. . . . . . ... .. 8.50

Victoreen VXR 130-—Regular 6.60—Special.. ... .75
Sarkes-Tarzian 1625V, 5 Ma rectifier—
Regular 12.50. . .5.95
RADIOSONDE METEOROLOGICAL TRANSMITTER
(Weather Balloon Unit)

Type T-49C. Uses RCA 3A5. Complete with tube, am-
tenna, battery harness. Brand New! Only 1.75.

BEST DEAL IN RECEIVING TUBES!

It pays to buy only the BEST receiving tubes,

only the 6 top quality brands.
® Individually Boxed

Write for free

We ship

® Only Ist Quality
19565 new air-mail handy order bilank.

® Lists all popular TV and radio types
. ® Overnight shipment
All merchandise guaranteed. Prices F.0.B. N. Y.

ELECTRONICS CORP.
512A Broadway, N. Y. 12, N. Y.

BARRY

DPECIAL SURPLUS Bircaiv

MODEL GF-1l AND RU-16
RADIO TRANSMITTER AnD

RECEIVER SETS

A tremendous Gov™ Surplus Borgain. ALL MEW in eriging! box.
Consists of @ type CW-52063A Transminer — 2000 *o 9050 KC, o
CW-4051A Receiver = 195 to 13575 KC range plus all transmitter
and receiver coils ond hoxes. o Dynamotor-Filrer univ, Antenng
Relay, Transmitter Conrrol Box, Receiver Switch Box, Receiver
Re note Tuning Control, Test Meter, Antenna Loep Contrel, plus
all tubes ond spares. Co-iplete ond ready to operate

on 12 Volt current, Has 71 poje manvel and oll
—

witing diagrans. Mode by Western Electric far
N T/7 HAND MIKE

the U.S, Novy, +
'.. USAF type, Highly sensitive, Has thumb
control button on hondle. Can be used for

4 -
> recording, public oddress, etc. Comes
with 2 {4, rubber cord ond plug. Used byt 95
A

checked out and serviceoble. .. .., ..,

GOV'T SYRPLUS E£8
SIGNAL CORPS

FIELD TELEPHONE

A private phone o intercom system. Easyg
to operate, Usa any place rhat portable, 2-
wny communication is desired. Gives clear
reception up to 15 miles. Operates on two
stondord batteries. Several phones may be
used on the same line. Set comtains o ring-
ing generator, leother carrying

case and phene, Fach set is ?
reconditioned & checked-out, ,

Complete circuit - Set of 2 2?59

;;z by Money Order or Chack. P.O.'s accepted from D&B firms.
t deposit with C.0.D.'s. Prices F.0.B. Les Angeles,

PALLEY %" ER R
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Precision Radiation Instruments
2235 South La Brea Ave.
Los Angeles 16. Calif.

Sierra Scientific Co.
5415 York
Los Angeles 42, Calif.

Stowers & Son
804 Grand Ave.
Kansas City, Mo.

Swift Optical Co.
P.O. Box 29
Jamaica 31, N. Y.

Technical Associates
140 West Providencia Ave.
Burbank, Calif.

Tracerlab Inc.

130 High St.
Boston 10, Mass.
U.S. Geiger Co.
195 Sackett St.
Brooklyn 31, N. Y.

Universal Atomics
19 East 48th St.
New York, N. Y.

Victoreen Instrument Co.
5806 Hough Ave.
Cleveland 3, Ohio

J. Young & Company
800 Stockton Ave.

San Francisco, Calif.

AAAAAAAAAAAAAAAAAAAA

After Class
(Continued from page 91)

that of Fig. (A) is needed; while it looks
like an ammeter because of the heavy
shunting bar, most of these movements are
calibrated in volts to make it easier for the
mechanic to interpret the readings. The
shunt practically short-circuits the cell be-
ing measured, yet the voltage must hold its
own if the battery is to perform under
heavy load. To connect this instrument
across a “B” battery is to commit no un-
certain mayhem on the fragile cells of
which the latter is built!

An instrument having a relatively high
series resistance is used to check “B" bat-
tery output voltages. Since this source of
em.f. has to provide upwards of 45 volts,
as a rule, under very light loads (less than
50 ma.), the instrument which measures its
voltage must have sufficiently high series
resistance to keep the current drain low.
(Fig. B). On the other hand, a high-
resistance voltmeter connected across the
terminals of a storage battery would in-
dicate “good” even when the battery is so
dead that it cannot even blow the ecar’s
horn! The answer is, of course, that this
meter does not place enough of a load on
the battery, so the reading is spurious.

POPULAR ELECTRONICS
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Scheme and Variations
(Continued from page 85)

Ninths? . . . Licorice-Stick Leap . . . The
Syncopated Harp . Clef Hanging By
Seven Frantic Fiddlers . . .”

“Go, man, go!” she screamed ecstatically,
pounding out a double-beat with clenched
fists.

g

. The Dixieland Theremin . . . Pas-

toral For Cool Cello And Tenor Fife . . . |

Toccata And Up-Beat: Tin Horn O’Toole
And His Sheet Metal Six . . .”

“Oh, you're so with-it, Dad!” she moaned.
“Now spin all this real-gone stuff!”

I spun it. While the wild patterns of
dissonance and butchered harmony jarred
the glassware and rattled the pictures on
the walls-—hi-fi was earning itself another
fan. I just sat there, silently praying it
wouldn’t scar my eustachian canal.

“Boy! This is the greatest!”

“Uh .. . yes.”

“Doesn’t it just send you!”

“It will,” I admitted, “in time.”

And a few nightmarish measures later,
it sent me right out of this world . . . or
out to the restful solitude of the backyard,
anyway, where I offered up silent apologies
to Messrs. Bach, Beethoven, Mozart, et al.

After that, I had no difficulty in spread-
ing an extensive hi-fi system all over the
place. The wife was even excited when I
began planning several brick baffles and in-

sisted upon mixing the mortar for me. Her |

enthusiasm for hi-fi was superseded only
by her fetish for playing a twenty-four
hour charivari of Bop, Modern Jazz and
Experimental Music.

Well, that was all weeks ago. While I
enjoy the hi-fi setup, I'm becoming restless
again and my interest is turning to other,
more complicated projects. Like my very
own ham station with my very own call-
letters, for instance. A dream of long-
standing . . . being able to lounge in the
comfort of my home and exchange chit-
chat with amateurs all over the world. In
preparation for that glorious day when I've
finally gotten the license neatly framed
over the finished transmitter, I've been
secretly dabbling around with various oscil-
lators—some of which occasionally give out
with shrill and raucous sounds from my
workshack.

Awhile back, the wife raced out of the
house and was headed for the workshack

just as I calmly stepped out—locking the 5

door behind me. The patio hi-fi unit was
making the welkin ring with Persian Mar-
ketplace: Nifty McSqueal And His Nebras-
ka Nudniks. I assumed an air of noncha-
lance whistling contrapuntally be-
tween my front teeth.

July, 1955

r

i
Bis
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EICD VT\ Ms

Vacuum Tube | A

Voltmeter ‘ of Stromberg-
KIT $25.95 Caslson

Wired $39.95 | Roct eszer, M. Y.

EICO test instrument kits are®,
complete and professional from =
circuitry to front panel—arez
utilized by TV leaders like
Stromberg- Carlson, CBS-Col-
umbia, Emerson, etc., leading
electronic schools and univer-
sities, and over 60,000 radio-
electronic servicemen roast to
coast.

: o2
5" Push Pull
Oscilloscope

; Kit $44.95

£ Wired $79.95

Exclusive ‘‘Beginner - Tested”
step-by-step instructions make
it easy, educational and en-
joyable to build EICO Kits.
Only basic tools, no electronics &
knowledge required. You build i
’em in one evening—they last
a lifetime. Exclusive 5-way ;'Z
Guarantee on instructions,
components, performarce, life-
time service and calibration.
No wonder there are aver Y5-
million in use the world over!

6V & 12V Battery

Eliminator & Charger
KIT $29.95

Wired $38.95

42 modelstochoose from. &
There is an EICO Distributor &
in your neighborhood. Write
for his address & FREE
CATALOG PE-7.

Prices 5% higher 1,000 Ohms/Volt
Muitimeter

West Coast
on West Coas ©s> KIT $12.90

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

105

AmericanRadinHietaory Com



Locate
Uranium

with the instruments
prospectors use

PBrofessional prospectors rely on the NMC geiger
counter and NMC scintillation counter because they
are the most rugged and only completely waterproof
instruments in their price range. They are shockproof,
easy to service, have long battery life. Geiger counter
(4% 1bs.) has three ranges, built-in sample for accu-
rate field calibration, meets Navy 40-T-9 tests; is
essentially the same as only instrument to receive
Federal Civil Defense epproval. Scintillation counter
(412 Ibs.) may be used in car or plane. Write for
details and free helpful data.

Scintillation Counter
Prices from $399.50

Geiger Counter
Prices from $99.50

Nuclear Measurements Corp.
2428 N. ARLINGTON AVE. » INDIANAPOLIS 18, IND.

o g, ¢, LICENSE oty

Correspondence or residence preparation for F. C. C.
examinations. Results guaranteed.

An FCC commercial operator license means greater op-
portunities and higher pay. We are specialists in prepar-
ing you, in a MINIMUM OF TIME to pass FCC examina-
tions for all classes of licenses. Beginners get 2nd class
license in 5 weeks and Ist class in 3 additional weeks.

Regularly scheduled resident classes are held in Washing-
ton, D. €. and Holiywooed, California. Correspondence

courses are conducted from Hollywood. Write for our free
GRANTHAM School of Electronics
Dept. 104-M UR Dept. 204.M
_io!ly‘wood 28, Calif. Washington, D. C.

booklet which contains complete details.
6064 Hollywood Bivd. 737 11th St. N. W.
r

Send fo
PATENT INFORMATION

Book and
INVENTOR’S RECORD
without obligatron

GUSTAVE MILLER

75-PE WARNER BUILDING
WASHINGTON 4, D. C.

ATTORNEY
ASSOCIATE EXAMINER
U.S. PAT. OFF. 1922-1929

U. S. NAVY DEPT.
PATENT LAWYER

REGISTERED PATENT

Patent Attorney & Advisor
1930-1947

“Was that you—that voice I just heard?”
demanded the wife. “It sounded exactly
like a broadcast coming out of this work-
shack! What's been going on out here,
Buster?”

I broke beat and lifted an eyebrow at
her.

“You’re hearing things again,” I cooed
sympathetically. “Why don’t you start
playing something of a more soothing na-
ture on the Hi-Fi?”

T've got her off balance again, I'm hap-
py to say. —30--

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Hi-Fi Distortion
(Continued from page 72)

An extreme form of transient distortion
which makes music sound somewhat pecu-
liar, and is also noticeable with speech,
occurs when program material is trans-
mitted over very long land or telephone
lines. Land lines normally produce losses
of high frequencies, which become consid-
erable over distances of many miles. To
make up for such losses, special clectronic
networks are incorporated at intervals
along the line which restore these high fre-
quencies. However, although the restora-
tion of the high frequencies results in an
over-all frequency response that is flat
over the range of audio frequencies, phase
distortion occurs to such a considerable de-
gree that the higher frequencies arrive a
noticeable length of time later than the
lower frequencies.

This results in transient distortion of a
particularly obvious form, because a com-
posite sound becomes separated in transit
along the line. For instance, the sound of
a clap or similar noise will arrive in two
distinct parts: the low frequency part will
arrive first and the higher frequency com-
ponent will arrive later, thus producing a
very peculiar effect quite unlike an orig-
inal hand clap. Similarly, with speech, a
final “ess” (as in the word “has”) will be
separated as it travels along the line so
that at the receiving end it will sound like
a “zee” followed by an “ess.” This kind of
effect on speech can be quite easily ob-
served. After noticing it in this fprm, a
similar effect on the music can be noted
with program material that has been
transmitted in the same manner.

It has been proved that our ears behave
somewhat in the manner of a wave ana-
lyzer, i.e, they pick out the different fre-
quencies present in composite sound, and
from the relationship between these fre-
quencies they recognize the pattern of
sound as something familiar, and there-

POPULAR ELECTRONICS
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by identify it. All the kinds of distortion
so far described do not alter the actual
component frequencies present in the com-
posite sound—they merely alter the rela-
tive amplitude or the position of these
frequencies in time, in such a way that
the wavefocrm may be unrecognizable on
the oscilloscope in comparison with the
original. Even so, analysis would show that
the same component f{reguencies were
present at both input and output.

The kinds of distortion that are of great-
est concern to the audio specialist are
those that introduce components of spuri-
ous [requencies. We did not go straight
into a discussion of these forms at the out-
set because of a common confusion that
exists between the various kinds. We have
discussed the simplest kinds of distortion
first o avaid this kind of confusion. —30}
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Rejuvenate R/C Batteries

(Continued from puge 60)

completely isolated from the 117-volt line.
Bend the minus terminal of the 65-milli-

ampere selenium rectifier to fit against one
switch contact and solder. Solder the wire

{ right

TYPE PRICE | TYPE PRICE | TYPE
F R E E 0z4 .45 | 6AQS .48 | 6CUSG
1A7GT .53 | GARS .48 | 6D6
BONUS 1B3GT .62 | GASS .52 | 6E5
1H5GT .51 | 6ATG .37 | 6F5
1La 51 | 6AUSGT .60 | GF6
OFFERI 1L6 51 | eaue .a3 \ 6HE
. 1LC6 .49 | 6AVSGT .60 | 6JS
INSGT 51 | 6AVE .37 | 6J6
SFET .51 | GAX4GT .60 | 6KS5
‘a3 | 6AXSGT .60  6K6GT
.51 | 6BA6 .56 | 6K7
.51 | 68A7 .58 | 6L6
.43 | 68BCS 48 | 6a7
.65 | 6BC7 .75 | 654
.65  GBEG .46 | 6S8GT
.53 | 6BFS .48  6SA7
.61 6BF6 .48 SK7
.48 6BG6G 1.18 | 6SJ7
.48 | 6BH6 .51 | 6SN7GT
Model 625K SR4 .95 | 6BJG .51 | 6sQ7
) 5U4G .43 | 6BKS 75 | €T8
. _I_mnn. gear-driven  gyva 49  6BK7 78 | 6US
Speed Rollehart 5v3 ‘30 6BL7GT 78 | ov3
® New lever-aciion 5Y4G .37 6BN6 .90 I 6VEGT
switehes for in- 6A8 .40 6BQ6GT 4 .83 | 6WaGT
dividual teatin 6AB4 .43 6BQ7 .85 | BWGGT
of every element 6AC? .65 6BYSG .60 | 6X%X4
@ Tesis all conven 6AGS .52 6B27 .95 | 6X5GT
tiotal and TV 6AHAGT .65 6C4 .41 | exs
tubes G6AF4 102 6CS .46 6Y6G
Tuis bicoTube Tesier A 43 6bes 163 7cs
is yours 1'RISE when
vou buy $194 worth of ~ We have thousands of tube types
tubes or more wilthin

60 days at Teltuon.
May. be bought out-
from Teltron
for $34.95.

TELTRON

too numerous to iist here.
listed take 759p off current list price for cost of

lead of the 2000-ohm, 10-watt resistor to
the other contact of the switch.

Bring the output leads through the other
grommet. Again, tie a knot inside the box
to prevent a pull through. Solder the red
output lead to the plus side of the rectifier
and the black lead to the remaining ter-
minal of the 2000-ohm resistor.

Alligator clips are now installed at the
ends of the battery leads. Before replacing
the cover, test the rejuvenator with a d.c.
voltmeter. Set the d.c. range to the 0-100
scale. Make sure the switch is in the off
position and plug the charger into an a.c.
outlet. Fasten the alligator clips to the
correct. meter leads, and turn the switch
on. Without a battery in the circuit, the
meter should read between 40 and 50 volts
with the needle slightly unsteady.

Now the charger is ready to be used.
Just one word of caution this is a re-
juvenator in the true sense of the word,
and so will not recharge dead cells. The
purpose here is to prolong the ordinary
life of the battery, and this can best be
done by charging the battery after each
time it is used, for approximately the
length of time that the battery has been
in operation.

As each hattery is charged, it should be
touched occasionally for warmth. If the

FREE!

$7.20 list value Bonus
Box of three 6SN7
tubes and 25 assorted
resistors with eac
order of $25 or more.

SAME DAY
SERVICE

48 Hour Postal
Delivery to West

FREE with any
$10 order accom-
panying this ad.

Coast
PRICE T;{PE PRIgE TYPE

.95 | 7 9  25L6GT a1
S5 3E1° e zsiear T4t SPECIALSI
.60 | 7N7 52 gowaeT .43 TILL AUGUST 1
‘a4 | 12ATs 37 .
a2 12AT7 71 2525 -55 Type Reg. Special
26 | 12au7 's§  2526GT .36 1B3GT 62 53
a9 | 12Ave .42 | 35AS 48 Fyag a3 33
61 | 12AV7 173 | 3585 .48 gaATe .37 ‘34
‘60 | 12Ax46T .60 | 35Cs .48 6AU6 .43 36
39 | 12AX7 .61 | 35L6GT .41 68Ba6 .56 .43

6BZ7 .95 79
.40 | 12a27 .61 35w4 33 gcee .51 .45
.78 | 1284 .72 | 35Y4 .42 835 v 61 a9
.40 | 12BA6 .46 | 3523 .41 6SN 60 E
.41 | 12BA7 ss | 3szsaT .33 1Z3KT. -33 2
.65 | 12BE6 a6 | 37 .59 .
.45 | 12BH7 .61 | 43 .55 NEW LIBERAL
.45 | 12BY7 65 | 45 .55 TERMS!
.45 | 12H6 .50 | S0AS 749 o mom N order
60 | 12J)5 .40 | 5085 48 Al postage paid on
40 | 12K7 .40 | SOL6GT .50 orders over $10.00 in
71 | 12Q7 .48 | soxe 53 US.A. AP and
76 | 12SA7 .45 | 75 .44 ennitoes. 0 D58

posit on €.0.D.'s to
80 | 125J7 a5 77 -85 gur Canadian and for-
48 | 125K7 .45 | 80 .40 eign friends. Please
a3 | 12S5L7 .60 84 46 send approximate
53 | 12SN7GT .56 117GT 1.20 o€ Ir?l'llr:li:t;cesgrre‘rlrl
37 | 12sQ7 38 | 117L7GT 1.20 subject to prior sale.
.38 | 14A7 .43 | 117N7GT 1.20 .
80  14B6 36 | 117P7GT 1.20 O 30
61 laay .52 | 11723 33 ¢ you are rated, your
46 198G6G 1.48 | 117Z6GT .65 crodit is good with us.
44 | 1978 .71 | 1629 39 We are ‘‘Eico’’ dis-

tributors.  Write us
about special deals on
test equipment,

MPANY

Phone HUmboldt -9848 ‘,‘?ﬂiARngdN- e 9.

on ordering types not
tube.

I 420 Haxxison Ave. ETINGEES
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Your GEIGER COUNTER finds MORE URANIUM

WITH UNIVERSAL’S NEW
D
1"

.." DAN R |

® Adapts to ALL Geiger Counters- single or double nlug jacks,

® Amplifies detection clicks 10 times.

@ Battery life up 10 500 hours from one single standard flash-
light cell (reulacement cost Just §5¢).

® Weight: Approximately 12 ounces.

® Size: Approximately that of a cigarette package cubed.

® Replaces bulky and irritating earphones,

® No power drain on expensive geiger batteries. As a result,
savings on battery replacements enable this miracle audio to

pay for itself in a short period of time . . . and actuaily
reduce tost of operating your geiger counter.

@ Comes in handy utility chest pack.

® Scientifically engineered expensive components assure top

performance and tong {ife.
® A complete substitute for erdinary and inaudible amplifiers.
UNCONDITIONALLY GUARANTEED
PRICE: $15.00 F.0.B. New York City. Send $5.00 today and we
will ship C.0.D. by return express. Include mfr., nodel 4, and
type phone jack with order. Also write for FKEE information about
unconditionally guaranteed, new UAC approved geiger and scintilla-
tion counters. *Patent applied for
UNIVERSAL ATOMICS CORPORATION
Dept.E70 19 East 48th St. New York 17, N. Y.

HOW TO BORROW
MONEY BY MAIL

You can get a quick cash loan entirely
bymailifyouarearesponsible person,
regularly employed. We are State li-
censed and make loans from $50-$600
anywhere in the U. 8. This service is
fast and completely confidential. No
endorsers required. No agents will
call. Your employer, relatives,
tradespeople, friends never know
You are applying for a loan, Small
monthly payments to fit your in- \

come. RUSH COUPON today to get
information and Money Request sent
FREE in plain envelope. Write today!
Postal Finance Co., Dept.132N1  «
200 Kesline Bidg., Omaha, Nebe.

POSTAL FINANCE CO., Dept. 132N1 |
200 Keeline Bldg., Omaha, Nebraska l
Please rush FREE information and Money Request Form. I

LAGE. ..... AMOUNT YOU WANT TO BORROW 3.
—_——— — ——

———t e s e s s e

) COUNTERS

For uranivm prospecting and
/ radipactivity detection. AH

models and sizes — from low-
il

cost, extra-sensitive, portoble
models to super-sensitive, long
range models for airborne or mobile prospecting.
Prices start at $37.50. Also TREASURE DETECTORS
and MINERALITES, FREE INFORMATION

" THE —Lelecliora CORP.

Dept. 133—~5528 Vineland—No.
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SR AW+ +

* ? MV " 1o 2
U7VAC  |DPST.

i 2K CELLS

o . A -~

I—Bud CU2101 “Minibox*

1—8' a.c. line cord with plug

1-—18" length of #20 red flexible hookup wire
1—18" length of #20 black flexible hookup wire
2—Alligator clips (one red, and one black)

1~ 65 milliampere Federal selenium rectifier
1-—2000 ohm, 10 watt wirewound resistor
1—D.p.s.t. toggle switch

I—Toggle “on-off” switch plate

2—3%" mounting hole grommets

Schematic diagram of the rejuvenator
and parts list; note the unit's simplicity.
Be caretul of electric shock. The minus side
of this rejuvenator is “above” ground and
must not be handled or touched by the
operator. A severe shock can resuli.

battery is a great deal warmer than body
temperature, the rejuvenator should be
turned off for a short period. Charging
should be resumed if the battery voltage
is still below normal for the battery.

When using a voltmeter during charging
periods to check on the battery voltages, it
should always read higher than that nor-
mal for the battery under charge. In the
case of “A” batteries, the reading will only
be a little bit higher; while with “B” bat-
teries, it may go as high as 10 volts over
the rated voltage. After charging, the bat-
tery will probably read somewhat higher
than its rated voltage, but this will not do
any harm.

SIDE Top SIDE
i
i
[}
3/8"Dia 112" 01A J 3/8"0ia,
[} 206
T ;
ne* H
| I , b
u L
34" o 1 sl i te3/"
jl 58" 3ue" -! 5/8“—]
612 i

Dimensional diagram of the Bud “Minibox”
showing the holes for the a.c. line, bat
tery leads, and the “on-off” toggle switch.

Many builders hook up new hatteries to
their rejuvenators for a few minutes to
“wake them up” from their shelf life.

An especially good feature of the charger
is its automatic charging voltage and rate.
Because of this feature, batteries in series
or parallel may be charged in an installa-
tion without removal. Simply double the
time for two batteries which are connect-
ed. The only exceptions are 67%-volt bat-
teries, which must be charged separately.

Because the charger is designed as a re-
juvenator, do not attempt to charge wet
cells. It will not furnish a high enough
current to be effective.

Get the most out of your R/C batteries.
Keep them fresh!
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Radio-Television Picture Patterns and Di-
agrams Explained”, absolutely FREE! Just

and diagrams on the latest Radio and Television Sets.

COLOR-CODED HOOKUP WIRE

“Temprex’” extruded teflon-insulated
hookup and lead wire, previously made
only in solid colors, is now manufactured
with two or three stripes on the insulation.
Made by Hitemp Wires, Inc., 26 Windsor
Ave., Mineola, L. I, N. Y., the multicol-
ored insulation on the wire is nonflam-
mable and waterproof. Colors remain bright

under exposure to heat, light, or solvents.
For additional information, write to the
manufacturer.

SOLDERING WITH A MATCH
“Solder-Paste” provides a new way to
solder quickly. The paste is brushed on,

A) YV
4 4 B
I PR P

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

off the press! Gives complete wiring circuits

Easy-to-read, large 814 x 11" pages, with full instructionson
how to read and use the diagrams. A “must” in every Radio
and Television service-man’s repair kit. You get this val-
uable book as a FREE Gift for asking to see Coyne’s great

heat is applied by a match or cigarette
lighter, and the sealed connection is made.
A soldering iron or torch is not necessary.
“Solder-Paste’”’ also returns bright and

e

lasting finish through tinning metal fix-
tures that have been tarnished, corroded
and darkened by age. The price of $1.00
includes a brush applicator and sufficient
«Qolder-Paste’’ to make hundreds of joints.
This item is available from Shop Products
Co., 530 Monadnock Block. Chicago 4, Il

HOLDER FOR DRILL BITS
A new, all-rubber holder keeps bits
where you need them—with the drill. The
“Bitzgo” can also be kept on the bench
or in the tool box or your pocket.
Bits will not spill out or be damaged

Get This Valuable Book ~ Just for Examining COYNE’S New 6-Volume Sei-

Pl b

new 6-book set, “Applied Practical Radio-Television”!

Here’s “Know-How” That Makes You Worth More!
Coyne’s great new 6-volume set gives you all the answers to
servicing problems—quickly! For basic “know-how” that is
easy to understand, you'll find everythin% you want.in vol-
umes 1 to 5 which contain over 5000 practic:

They cover every step from principles to installing, servic-
m%é trouble-shooting and aligning all types of radio and TV
sets. So up-to-date it includes COLOR TV and UHF, adapt-
ers and converters. Also covers very latest information on
TRANSISTORS.

900- Page Television Cyclopedia Included

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

Ldiicational Book. Publishing Division

GUYN ELECTRICAL SCHOOL
i1 5ggu S. Paulina St., Dept.JEHdWChicago 12,

July, 1955

SEND NO MONEY! 5,5,

on 7 days free trial. We'll include book of 150 TV-Radio Patterns
& Diagrams. If you keep the set, pay $2 in 7 days and $2 per
month until $2250 plus postage is paid. (Cash price $20.9%). Or

Coyne Electrical School, Educationa ]
500 §. Paulina St., Chicage 12, tll. :
YES! Send é-volume ~'Applied Practical Radio-Television™ for 7 days FREE ¢
TRIAL per your offer. Include TV.Radia Patterns & Diagrom Book FREE. ¢
L]
L]
L]
L]

Name...
Address.
City....
WHuie Emploved.

mail coupon for 6-volume set

al facts and data. i'ou can return the library at our expense in 7 days and owe noth.
ng. YOU BE THE JUDGE. Either way, the book of TV-Radio
Paiterns is yours FREE to keep! Offer is limited. Act NOW!

} Check heta If you want library sent COD. )
95 plus COD postage on delivery. 7-day money-back guarantee. [}
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109

AmericanRadioHistory Com



=GEIGER COUNTER

—

i 3
Sen?® 5 AT A BIG SAVINGS

Fun, educational, simple-to-assemble, and it really works.
Get started today. .. order this complete ‘Do It Yourself
Kit,” with diagram and parts listed as follows; .05 mfd.,
1,000 volt Condenser; .03 mfd., 400 volt Condenser;
10 megohms, 1% watt; S.P.S.T. Push-button Switch;
S.P.S.T. Slide or Toggle Switch; Output Transformer—
8000 to 3 ohms (Thorardson 75-24549); CK1026 Geiger
Tube; 384 Vacuum Tube; 22.5 V. Hearing Aid Battery;
2-C-Size Flashiight Cells; Earphone; Sheet Aluminum;
bolts, nuts, lugs, and washers; 14" fiber or plastic block;
No. 16 bare wire.  COMPLETE KIT...$15.00 PPD.

Instructions - Diagrams for Geiger Counter Kir 25¢
Enclose Full Amount with Order » No C.0.D’s Please

& H SALES cO 2176

NOW YOU CAN BUY
A PROFESSIONAL TYPE

GEIGER COUNTER

with transistor-amptified, ftoud speaker

Not u toy—not a gadget. Vie-Tic is a full
size  professional Geiger Counter with a
transistor-amplified, speaker. adjust.
able in tone piteh. The ideal instrunient
X - for uranium expioration.  Weighs only 3
Write il pounds and has 4 sensitivity ranges: (1000,
for . i 10.000 and 100.000 e/m, plus exira sensi-
Bulletin LT tive background range), Furnished with xn
vT-27. aluminum-wall, counter tube, batteries,
shoulder-strap, instruetion manual snd Radio Active Sam le, complete
for $125.00. Additional accessories available ineclude EIX PACK of
high sensitivity Bismuth Geiger Tubes {15 times more sensitive than
standard tuhe), hand probe, and deep-hole probe can readily be
plugged into built-in  Jack.  Vic-Tic was designed by the same
staff of engineers who develuped the first instrumentation for Atomic
Science. Fully Guaranteed. Order now for immediate shipment,

VICTOREEN INSTRUMENT CO. 295 foucH Avenue

RG 8/U COAX 50 FOOT ROLL WITH PL25%9
FITTING EACH END. BRAND NEW. $2.75 PER
ROLL. 2 ROLLS FOR $5.00

THRIFTY TV SUPPLY COMPANY

13647 Burbank Blvd. Yan Nuys, Calif.
STate 6-1610

GET INTO ELECTRONICS

You can enter this uncrowded. interesting field. Defense expan-
sion, new developments demand trained sheclalists. Study all
phases radio & electronics theory and practice: TV; FM: broad-
casting; servicing; aviation, marine, police radio. 18-month
course.  Graduates in demand by major combanies. 1. 5. or
equivalent required. Begin Jan., March, June. Sept. Campus
Tife. VA rite for Catalog.

VALPARAISO TECHNICAL INSTITUTE

Dept. PE Valparaiso, Indiana

LONG ISLAND EXPERIMENTERS!

Come to *llectronie Lxperimenters Heaven' for real bargains
on many electronic Kits. Also transmitters o receivers ® {rans-
formers ® chokes ® condensers ® resistors ® crystals o eoils
® meters ® tubes and hundreds of orher bLarts.

Meters repaired and calibrated.  Speeial scales.

ALGERADIO ELECTRONICS CO.
238 N. Franklin St. Hempstead, N. Y,

INVENTORS

When you are satisfied that you have invented a matter of
value-—write me, without obligation, for full information on
what steps you should take to secure a Patent.

PATRICK D. BEAVERS
Registered Patent Attorney
1098 Columbian Building Washington 1, D, C.
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even if the holder is dropped when open,
because bits are held tightly in flexible
yet indestructible rubber pockets. “Bitzgo”
holds 13 popular size bits, of 14" through

%" by 64ths. It slips on or off the drill
cord in seconds without tools, and can be
moved to any position on the average size
cord.

The "Bitzgo” is available in hardware
stores at $1.98, or prepaid from the manu-
facturer, Donart Co., 425 East Plymouth
Circle, Minneapolis 16, Minn.

PLIERS WITH CRIMPING DIE

Allowing the technician to crimp with
the same tool he uses for twisting, cutting,
etc., the new
Ideal 8% " pliers
incorporate a
crimping die at
the point of
maximum lev-
erage. Strong
mechanical
joints .- between
wires can thus
be made. The
“New England”
nose of the pli-
ers can get into
hard - to - reach
places. Handles
of the tool are
covered with a
tough plastic to
provide a comfortable and powerful grip.
For further information, write to the
manufacturer, Ideal Industries, Inc., Syca-
more, Il

FLUORESCENT PIN-UP LAMP

Designed for convenient installation, a
new fluorescent utility and pin-up lamp
may be hung or screwed on the wall. Fin-
ished in triple-plated chrome, it measures
16% " long. It is furnished with a 14-watt
bulb, switch, and 6 cord. For more infor-
mation, write to the Masterlite Co., Dept.

POPULAR ELECTRONICS
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LIFETI

R. 2, 2758 Kensington Ave., Philadelphia
34, Pa.
RADIOACTIVE RECORD CLEANER
Called “Atomic Jewel, SE-9,” a new
radioactive device for making records dust-

tone arm of any
manufactured by

resistant clips on the
record player. It is
Robins Industries Corp., 41-08 Bell Boule-
vard, Bayside 61, N. Y.

Styled in the shape of a tiny ball of
pearlescent plastic, “Atomic Jewel” is only
9 mm. in diameter and weighs less than

1/50th of an ounce. It contains a small
amount of radioactive material compound-
ed with pure gold and silver.

The rubbing of phono needles on the sur-

ME

face of records in normal use creates static
electric charges which attract and bind
dust to the surface and grooves. ‘“Atomic
Jewel” automatically makes records dust-
resistant by ionizing air at the record sur-
face, neutralizing the electric charges.

COLORED EXTENSION CORD

A bright-red, heavy-duty rubber exten-
sion cord, said to be clearly visible against
allbackgrounds,
is being offered
by the Royal
Electric Com-
pany, Inc., Paw-
tucket, R. L
Made in 5 dif-
ferent lengths,
it features a
heavy-duty
molded-on cap
and connector
with built-in
strain reliefs.
The object of the red color is to prevent
the user of power tools from accidentally
cutting into or tripping over the cord.

ADJUSTABLE WIREWOUND RESISTORS

Known as the “Smoothie,” a new adjust-
able wirewound resistor features a slider
band which can be loosened and tightened

GUARANTEED TUBES

i BRAND NEw PIcTURE TUBES » Top Branded Tubes and Our Own Major Brand Label e Each Tube Individually B8oxed ]
| . and Guaranteed for Life e Qver A Half Million Tubes Always In Stock e Immediate
1 . gCA #lceni‘ed. T B . Shipment e Free Postage On All Orders With Full Remittance, I
. ne ear rncaonditiona uarantee.
. L]
s e, R Here's how LIFETIME GUARANTEED TUBES ]
. X « There are fewer ‘‘call backs’' o There are no ‘‘out
| 12LP4  14.38 19apa  24.81 SAVE & daters tubes . “Peak Performance’’ testing in our I
14BP4 16.85 21AP4 28.79 OU PLENTY! fully equippcd Testing Denartment before shipment guar- |
I }6RP4 19.38 21EP4 28.79 Y N ¢ antees quality.
6LP4_ 19.38 24AP4 42.50 -
| Picture Tubes shipped .0 B. Harrisan, N.J. 0z4 a3 | 3CB6 52 GAXS5GT .57 | 6L7 .42 | 7E6 .55 | 24A .39 ]
1A4P 33 3Qa ‘a6 84G 52 6N7 60 | 7E7 .10 25AVSGT.78 |
NEW INDOOR ANTENNA 1a7G6Y .a3 3QsGYT .57 88 69 | 6Q7 40  7F7 9 | 258Q6GT .78
I 1CSGT .41 S4 .47 BAG .47 sS4 .40 7F8 .70 25L6GT .47
Both UHF and VHF. Brings better recep- 1D5GP .43 va .47 BA7 58 SA7 .4 7G7 .75 25WAaGT .43 I
| tion than most outdoor antennas. Use on 1E7GY .41 4BQ7 ‘89  6BCS a7  65C7 a8 | 7H7 50 32
top of TV. 1G6GT .41 4BZ7 95 BC7 80 65G7 a1 | 747 .75 | 2323 =7
| List Price $9.95. $3.99 each 1H4G .43 AWS .75 BE6 as SH7 .4 TK7 .75  25Z6 .37
YOUR " ¢3 99 iy 47 SeY e sd m en @ I g a2 |
1J6G -4 4q - SK . .50 35A5 .46
| PRICE $ = each Lots of 3 L4 las uaag a3 BG6G 1.15 6SL7GT .5 12AT6 .37 35BS ‘50
L6 55 5U8 73 | 6BHE 50 6SN7GT .55 12AT7 .66  35C5 50 |
| FREE BONUS BOX jAs 37 Svie =9 emls 3 0303 32 iZave a1 33heeT 3 |
. N . .42 2A .
| With Every $25 Order 1LB4 .57 | 5YaG .36 K7 _ .76 6557 ‘41 12Au7 53 | 35Wa 34
e 1 RCA cCheater Cord 1LCs a9 z3 41 6BL7GTY .75 T4 95 12AVE6 .3 35Y4 34 |
| 213 Assorted resistors 1LC6 a7 | 6A7 57  6BNG 58  6T8 6 2aV7 6 3523 39
e 10 Assorted 2 color ‘‘blank’’ tube car- 1LDS .57 6A8B .4c B8Q6GT .78 us .7 12AX4GT .6 35Z5GT .34 I
tons 1LE3 .57 6AB4 .43 BQ7 .78 v6eGT .4 AX7 .5 37 .29
e 1 6BQGGT tube 1LG5 57 ACT .67 8z7 .88 wagt .3 1284 .6 50A5 a6
e 1 GAU6 tuve 1LHa 64 | GAF4 79 | 6Ca 37 6W6GT .5 12BAG .4 2085 ‘so |
| o _16cas tube 1LNs .47 AGS ‘20 8Cs 35 4 34 128D6 .48 | 2gcs ‘20 i
5G . AG7 .6 B6 .49 X5 .34 12BE6 -4 .
| FREE CLOCK RADIO 1R5 50 AHE .69 CD6G 1.15 X8 73 | 12BH7 .6 S0L6GT .43
| With Every $125 Purchase Within 30 Days yssl Apgennst | 119 e rasbilieyed S || FETM ] ;’g _‘:: |
Wakemaster clock radio with famous Ses- i p ;i : "
wakemptrcec Tadiowitn Gmoss Sex | 4B3 4 SALE 35 s 3 ooAr g 2 o 3R
b osic onaiaom hay oe 2 iy es. T ivery 1v2 65 6ARS .46  6G6 a0 7a7 43 1% a3 I3 On |
FOmIMA or »95. In ivory 1X2 61  6ASS5 48 He ‘38 7A8 ‘a 125K7 _.4 .
| er_rust. 2a3 g3 eaSe 170 6la 179 78BS 33 12sN7eT.58 | B8/624 .44 i
i [: 2.19 o 786 a2 .
i FREE GIFT CERTIFICATE* aas 57 easie 213 eds 39 789 41 iESAy 1.09
warth $5 toward the purchase of any of 3aa 51  6AU4GT .65 6J7 .43 | 788 as  12v6GT .45 @ 117N76T |
| our merchandise on future orders will be 3A5 50 AUSGT .59 J8G 85 | 7C4 39 2X4a 37 -09
sent with any order of $50 or more. 3ALS .45 AU6 .42 K6GT .37 7C5 42 13A7 .42 117P7GT I
[ Free Gift Certificate cannot be used 1o 3AUG 46 6AVSGT .65 %4 39 | 7C8 43 | 1aBs 38 .09
obtain another certiticate unless ordev 1s 3BCS .54 AVE 9 K8 .65 7C7 45 14Q7 .50 117Z3 .35 I
i $55 or more. 38N6 170 GAX4GT .60 | 6L6 68 | TES a5  19BG6G1.15 | 11726GY .63
| QAT AU IESTAE on crecy : This Ad Is Worth M-ON-E-Y '
D e AR oIy A plire it el oricalof Clip out this ad and attach it to your order. Three 6SN7GT's will be shipped FREE ]
I merchandise. Pleasc include ap- with any order of $10 or more,
proximate postage on foreign ship- 3 ’ 3
ments. All orders subject to prior N
S ! D
Write For FREE Tube List—Order 1 :
I flank—an\g] FEzEE Sample Tube Car- 3 TUBE co'
on. We Want Y-0-U On Qur Mail-
ing List! 2
= ' Romano Bldg. ESsex 4-1106 Harrison, N. J.
July, 1955 it
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535 000
() REWARD
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D URANIUM

— 7

f

Here’s your chance to ‘‘cash in!’ Over $2,500,000
in Government Bonuses have been paid for
URANIUM discoveries in the past 2 years. Currently
$150,000 @ month is paid to people just like you.
Precision Geiger Counters and Scintillators are
the finest instruments made for URANIUM prospect-
ing. These highly sensitive instruments are compact,
lightweight ond ruggedly byilt for field use Prices
start ot $29.95, 2\

\
CONTACT YOUR NEAREST DEALER e N\
or write direct to factory for *ﬁf\/: 2
FREE 12-PAGE CATALOG, de- F9) g
scribing URANIUM and Metal ;

detectors.
PROSPECTORS

5) RELY ON.. . =
RECISION RADIATION INSTRUMENTS, INC.

4223PT W. Jeflerson Boulevord * Los Angeles 16, Colifornia
WORLOS LARGEST MANUFACIURER OF RADIATION INSIRUMENTS

FIND URANIUM
¥y with the
URANIUM DETECTOR GEIGERSCOPE

Easy to use! Sclentifically accurate! Fits into your pocket!

Durable! Needs no power source! More sensitive to radio-

activity In minera! specilmens than a geiger counter or

scintillator. Indicates radioactive content with sparkles of

light. Now in use by scientists in atomic laboratories and

universities. Indi ble for pr tors, engineers, experi-
menters, hobbyists.

Professional Model 4.95
(with eye shield for use in daylight) $

Standard Model
(for use in darkened room) $2.95
Each model complete with uranium ore sample, weatherproof
holster, full instructions and UNCONDITIONAL GUARANTEE.
Atomic Prospector’s Handbook $1.00

Packed with valuable data on radioactive ores, field and lab
methods, map showing uranium areas.

No C.0.D.’s Please

Suite 1004A » 516 Fifth Ave.
MONITOR PRODUCTS Suife 10044 - 36 N ¥

\-e/ Here 1s an excellent opportunity to learn com-

plete television servicing at home—from the very
beginning, right up to the many complex circuits of modern
design.

Oftered by one of the leading restdential schools in the entire
west, Video Specialties, Inc., the course Is written in 'easy
to understand” language and priced so that eversone can
afford it.

The course includes a sensational new
multi-tester that has been approved by thou-
sands of TV repairinen and experimenters.

Complete consultation privileges are open to
me.

all students at all ti 5
The enlire cost of the course is ONLY. ..

For complete information write today to

YIDEO SPECIALTIES, INC.

Full price

4570 E. Firestone Bivd. Dept. B, South Gate, California

 TRANSISTOR RADIO!!!

Wortd's smallest and lowest priced transistor
set, Perfect for baseball fans, office workers,
children. Polystyrene plastic case smaller
than cigarette pack. carry in shirt pocket or
purse,  Tunes all stations. Operates one
month on dime store battery. Plays indoors,
outdoors, in automobile. Built-in an.
tenna. Assembles quickly, no soldering
iron needed. Complete with battery, less
earset—$12.00. Special imported hearing
aid earset—$3.00. Single headphone—
§2.00. Postpaid. Cash, Check or Money
Order. Eastern Audio Research, Box 62,
Little Neck 63, New York,

| with a nut for smooth, quick adjustment.
The band is moved to a new position with-
| out danger of damage to fine wire wind-

ings. The contact point is lifted out of con-
tact automatically during adjustment. No
screwdriver is needed. Adjustment is ac-
complished with one hand and without dan-
ger of burning the fingers regardless of re-
sistor temperatures. Details may be had
by writing to the manufacturer, Resistors,
Inc.. 5226 W. 26th St., Chicago 50, Ill.

IMPROVED ELECTRICAL TAPE

Pressure-sensitive vinyl electrical tape
has been developed by the Bishop Manu-
facturing Corporation, 142 Factory St., Ce-
dar Grove, N. J., for general-purpose appli-
cations where complete electrical and me-
chanical protection is required. It features
an improved method of bonding the adhe-
sive to the vinyl that prevents transfer,
eliminating objectionable tackiness on the
backing and giving greater adhesive
strength. This makes it an ideal tape for
use on hard-to-get-at installations such as
fixture openings, junction boxes and con-
duits.

RETRIEVING AND HOLDING TOOL

The “PROTO Grab-All” is a retrieving
and holding tool offered by the Plomb Tool
Co., Los An-
geles, Calif.
When the cap at
the top of the
device s,
pressed, a cable
pushes four
grippers out of
the bottom.
These expand
outward to grab

| ferent sizes. A

|

objects of dif-

spring pulls the

cable back into the casing until the grip-
pers have a firm hold on the object. The
casing is flexible and will reach around
obstructions. This tool is useful for re-
trieving small jtems—metallic and non-
metallic. For further information, write
to the manufacturer.

POPULAR ELECTRONICS
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VISE FOR FINE WIR

When a holder for fine wire is needed,
as in soldering, try forcing or wedging a
universal test clip inside the opening of a
solder spool as illustrated.

The weight of the wire solder on a fairly
full spool will keep this temporary vise in

g
e ’

both hands for the job.

PLAS?IC CONTAINERS

The out-of-doors experimenter can put
to multiple

plastic kitchenware
The photo
shows a plas-
tic container
used to house
the coil of a
mobile anten-
na. Plastic
containers
make water-
tight recepta-
cles for R/C
model trans-
mitters, an-
tenna tuning
units, and any equipment used in the field.
These containers, available in all sizes, are
obtainable at the local dime stores.

DRILL MAKES TWISTED WIRES

Very often it is more convenient or it
looks better to use twisted pairs of
wire for wiring electronic or electrical
gear. Just as frequently twisted-pair wire
is not available. You can make such
wire quickly and with precise neatness

July, 1955

uses.

an upright position and permit the use of

electrici

electronics
THE EASY "Tl(ﬂlkyg BOOK” WAY!
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ust Released: The fabulous
ILLUSTRATED Training Course’

. now used by the U. 5. Navy!

Over 25,000 Navy trainees have alrcady learned Basic
Electricity and Basic Electronics this casy; “Picture
Book" way! Now, for the first time, YOU can master
the basics of Electricity and Electronics with this
same “Learn-by-Pictures”” training coursc! Over 1,700
simple, easy-to-understand drawings explain  every
section—these ‘*‘teaching’ pictures actually make up
more than half the enrire course! No other Basic
Electricity or Basic Electronics course in America
uses this revolutionary illustrative technique! You
learn faster and easier than you'd dream possible!
Here's how this casy. illustrated course works: every
page covers one complete idea! There's ar least one
big illustration on that same pages 10 explain it!
What's more. an imaginary instructor stands figura-
tively at your elbow, doing “demonstrations”™ that
make il even easier for you 1o understand. Then, at
the end ol cvery section, you'll find review pages thut
highlight the important (Opics you've just covered.
You build a thorough, step-by-step knowledge at your
own pace—as fast as you yourself want to go!

[Everydoy Englishd- A Course Anyone Con Understand
Sponsored by the Navy to turn out lrained techni-
cians in record time, this modern course presents
Basic FElectricity and Basic Electronics in a simple
way that everyone can grasp—regardless of previous
education! Every phase is made instantly clear—ex-
plained in plain, down to earth English—with Jiun-
dreds of casy-to-undersiand illustrations to help you!

10 Complete Volumes

vVolumes 1 and 2 of “Basic Electricity” cover DC
components and circuits; Volumes 3 and 4 cover AC
components and circuits; Volume 5 cowers AC and
DC motors and machinery.

Volume 1 of *Basic Electronics™ covers Diodes &
Power Supples; Vols. 2 and 3 cover Amplifiers &
Oscillators; Vols, 4 and 5 cover Transmitters &

Receivers. = — —
[ Home Study Without Correspondence

This course is so differeni, so complete—there's no
need for the usual letter writing, question and answer
correspondence! Learn at home—at your own pace!

30 Day Examipation--Money Back Guarantee

Send today tor these exciling new training courses—
you risk nothing! When you recenc the volumes,
examine them in your own home for 10 full days. If,
al the end of that time, you're not completely satis-
fied. simply return the books to us and we'll gladly
refund your full purchase price! Total cost for either
S.volume course is oOnly $9.00' In Cuanada, prices
approximatcly 5% higher.

ORDER TODAY!
These books are sold by electronics parts jobbers

and book stores. If YOUR dealer doesn’t have
these books, mail this coupen to us!

=
JOHN F. RIDER PUBLISHER, INC. 1
480 Canal Street, N.Y.C. {
I'lease RUSH me..... sets of “*Basic Llectrieity” @
$9.00 per set, and. . ... ...sets of * Busie Flectronies” @ |
$9.00 per set. (Add State ov City Sales Tax where appli '
cable.) 1 understand that I may return the books within

10 days and receive a eomplete retund of my tull pur- '

chase price.

Name !
Address e :
City & State F3
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$35,000

RED BY THE

v
s OfFE
B:P;PGOVERNMENI FOR

URANIUM*

FOUND ANYWHERE!

BOOKLET!

“HOW TO MAKE
MONEY PROSPECTING
FOR URANIUM”

Tells where to look for Uranium,
how to stake claims; equipment
needed. Where to sell—plus many
other authoritative facts to help
you cash-in on rich Uranlum rewards.
(Please enclose 20¢ to cover cost of han-
dling and postage.)

“Atomic Energy Commission offer due
to national defense need of Uranium

U. S. GEIGER CO.

195 SACKETT ST. DEPT. PE B‘KLYN 31, N. Y

GEIGER COUNTER KIT

Build Your Own
GEIGER COUNTER

Efficient, lightweight,
sensitive 5 tube eir-
cuit. All parts fur-
nished including
punched aluminum
chassis, tubes, bat-
teries, dual headset,
radioactive sample,
clearly illustrated step-
by-step instructions,

ete. Fully guaranteed
0

: - — sy —+38.90.
Write for Cataloz K which deseribes our line of Metal
Detectors, Mineralights, Geizer Counters and otlier
prospecting equipment,

ELECTRONIC APPLICATIONS, INC.
5024 Lee Highway Arlington 7, Virginia

RADIO CONTROLLED
Garage Door 324.50
Actuator Mechanism
Write for information

P. E. HAWKINS CO.

631 Prospect Kansas City 24, Mo.

I'NEW! WRIST RADIO

)
7 Amazingly nowerful! Plays while you wear
Q it. 400 mile reception usin: ust its own
: antenna. No connections ne to ground,
4 = aerlal. lamp, telephone, etc. Tunes entire
MWy broadoast pand | with * sharp  selectivity.

e
% D YOUR OWN_New

" BUIL book has com-
¥ gPlete* instructions. How-to-do-it book $1.88
' ~ " postpald. Also a basic kit consisting of at-
tractive pre-drilled case, ‘‘outline’’ chassls,
An

d all necessary hardware $2.98 ppd,
Combination of b%ok and basic kit, SPE-

CIAL $3.98 postpaid, C.0.D.'s, $1 deposit.
HUCKERT :L:cmmc?. Box 7400-L, Wllnlnnonf.ﬂ. .

Uniimited Opportunities

BACH. SC. DEGREE IN 27 MONTHS  in Elect., Radio (T. V., Elec-
tronies), Mech., Civil, Chem., Aero., Adm. Engineering: Bus.,
Adm., Acct. Vislt beautiful campus in friendly college town.
See well-equipped labs. Demand for graduates exceeds supply.
Effective placement service. Prep. courses, APProved for Vet-
erans. Enter Sept., Jan,, March, June. Low cost. Write Jean
McCarthy for Catalog, View Book, *‘Your Career in Engineering
or Commerce.”’

TRI-STATE COLLEGE, 3675 Callege Ave., Angals, Ind.
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with a hand drill. Just select two lengths
of single wire and fasten one end of each
wire to anything handy. Then chuck the
loose ends in the hand drill and turn the
crank. Keep the wire taut and twist till

the proper appearance is achieved. Lengths
of wire from a foot to several hundred
feet can be made into good-looking twisted
pairs this way.

SUBSTITUTE FOR LOCK WASHERS

Fingernail polish brushed over screws
and nuts so that it flows down into the
threads is a good substitute for lock wash-
ers. Either clear or colored polish may be
employed—both hold well, but the colored
polish lets you see whether you've done a
good job. Before disassembling the equip-
ment, either for repairs or to make circuit
modifications, the use of polish remover
will soften the hardened polish.

ECONOMICAL TOOL HOLDERS

Short lengths of old garden hose, split
on one side and nailed to the wall above
the workbench, make efficient tool holders.
They will spread to adjust to the size of

T

i

the tools, which are released merely by
pulling them away from the wall.

CUTTING METER HOLES SIMPLY

The coping saw in the photo is actually
cutting a meter hole in a 14”-thick steel
panel. A home workshop generally does not
have a 12” chuck to handle a circle saw on
the portable drill. Nor do most hobbyists
have a drill press to operate a fly cutter.

Drilling several holes around the periphery
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of a circle to be cut out and then trying to amazed at the ease with which meter holes
knock the circle out with a cold chisel is can be cut.
crude and unnecessary. e,

The secret is in a little coping saw blade DRYING PLASTIC QUlCKLY
for metal which comes in two grades—fine A hair drier is handy for reducing the
and extra-fine. A jeweler's blade, or a % "-
thick metal saw blade, will not do. There
is only one blade that will fit the coping
saw for metal. Called the “Trojan coping” or
“geroll” saw blade for metal, #5 fine and
#6 extra-fine, it is 1/16” wide, 612" long
and has 20 and 32 teeth respectively, with
lock looped ends.

Just mark off the meter holes with mask-
ing tape. Drill a %" starting hole and

drying time of enamels, paints, and plastic
finishes. Most driers come equipped with a
removable stand, which may be used in
drying paints and enamels. For plastic fin-
ishes, the drier may be held in the hand;
the warm air stream will dry a thin plastic
coat in just a few minutes. The drier may
be used on individual coats as well as on
the finished job. Decals, for labeling panels,
may also be dried by this method.

INEXPENSIVE "HEAT SINK"
insert the saw blade. Then fasten in the When installing germanium diodes, tran-
coping saw and start sawing; you will be  sistors, or similar components, it is advis-

NOT 40% . .. NOT 50% . . : NOT 60% b

SAVE 70%, 80% and 90% OFF LIST P
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able to use a “heat sink” hetween the point  The cabinet seemed ready to fall apart,
being soldered and the body of the part.  but the chassis was still in good shape.
The “sink” absorbs heat and prevents dam- To repair this cabinet, “Duco” cement
was applied between the cracks. The cabi-
net was held together with strong cord tied
around it. This Kept the cracks closed until
the cement dried. Then the cord was re-
moved and 1%”-wide black “Mystik” tape
was applied over the top and two sides.
“Mystik” tape is a washable, plastic-
coated, cloth band, sticky on one side.
The repaired cabinet is nearly as strong
as new, and it doesn't look bad at all with

i L '-{;: | | :‘}»,_&z
= —

age to an expensive component. One tech-
nique is to hold the lead wire with a pair
of pliers, but this requires “three hands”-
one to hold the solder, one to hold the
soldering iron, and one to hold the pliers. A
good substitute method is to fasten a heavy
metal clip to the lead wire in place of the
pliers. A thick copper clip is best. It makes
an excellent heat sink and is not only easy
to use but quite inexpensive.

PLASTIC CABINET REPAIR
Shown in the photograph is a repaired
black plastic cabinet which was badly the tape over the top and sides. Tape can
cracked across the top, across the right- also be applied over the cracks on the
hand side, and at two places on the front. inside of the cabinet to provide additional
FILAMENT TRANSFORMERS
b g i

Do you want them? :

from 2}2V - 24V or from 1 amp. to 30 amps.

o

We have them in stock.

see your jobber
for immediate delivery

GEIGER Build Your Own

COMPARATOR . Deluxe GEIGER COUNTER
AS SHOWN IN THIS ISSUE

Complete parts kit for building geiger counter
described in this issue of Popular Electron-
ics. Sensitive as models costing twice as
mieh.

RSNy $49.95

{ Simple GEIGER COUNTER

NCA's Geiger Comparator Chart, “How to
Select a Geiger Counter,” telis you oll you
have to know about the different types of

- geiger counters presently
g available. Enables you to

select the counter best A tried and tested uranium detector. Com-
svited to your needs. Send | plete parts kit as described in this issue.
for your copy today. $

Nucleonic Company of America only 29.95

Dept. PE.57

| (No C.0.D.’s pleuse )
196 DeGraw St., Bklyn. 31, N.Y.

MONITOR PRODU(TS SUi;‘JeevéouY-‘ork.36,5I£e\5if¢'r|‘7rll(\va'
t1é - POPULAR ELECTRONICS

AmericanRadinHietory Com



strength. ‘“Mystik” tape is available in

rolls of varying lengths and colors.

MUFFIN TIN FOR SMALL PARTS

A mufin tin borrowed from the kitchen
will hold screws, nuts, soldering lugs and
other small parts.

Different-sized parts

may be placed in the separate compart-
ments. This will make them easy to pick
out, and they will stay sorted. —30-

AAAAANAAAAAAAAAAAAAAAAAAAAAAAL

Tape Recorders
(Continued from page 86)

mission and you live outside the source,
the sound reaches you through lines which
are resiricted to a frequency response of
no better than 5000-6000 cycles. The ex-
ception to this rule is TV sound, which
quite often is 15,000 cycles coast-to-coast
on “live” shows. Recording “off TV” is as
simple as recording FM, but the input con-
nections are not readily available and call
for the help of a serviceman.

I had intended going on with these ar-
ticles on tape recording techniques, espe-
cially as applied to “live” pickups, but I
have taken on quite a number of new ac-
tivities lately and—unhappily—I will not
be able to devote my time to this column
any lorger. I can assure you, however,
that many articles on this subject and re-
lated hi-fi subjects will be published in
forthcoming issues, especially written for
you by qualified experts. I may write
special articles now and then, as my time
permits, but otherwise—this is the finale.
Yours for better sound.

Bert Whyte

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

Disc Review
(Continued from page 87)

cording. On Columbia 3M14881, it is ter-
ribly outdated in sound, being a 78-rpm
transfer in fact . but Rodzinski's way
with the work is undeniably attractive
and should be listened to, if only for com-
parison with the newer versions. The
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LEARN PRACTICAL RADIO

Construction, Servicing, Theory
At Home with the ONLY

1%

PROGRESSIVE
RADIO “EDU-KIT"
Cemplete

Build 15 Receiver,
Code Osclliator, Transmitter,
Signal Tracer Circuits

Attractively Gift Packaged
Free Seldering lron
Absolutely No Knowledge
of Radio Necessary )
No Additional Parts
Needed

Excellent Background
For Television

30.day Money-Back
Guarantee

School Inquiries Invited
Used in 79 Countries
Learn High Fidelity

WHAT THE PROGRESSIVE RADIO
"EDU-KIT" OFFERS YOU

You will learn how to identify Radio Symbols and Diagrams: how
to build radios, using regular radio schematics: how to wire and
solder in a professional manner. You will learn proper chassis
jayout. You wiil learn the basic principles involved in radio
reception, transmission and audio amplification. You will learn
how to service and trouble-shoot radios. You will learn code.
You will receive instructions for F.C.C. Novice license. In brief
you will receive a practical basic education in Radio, worth many
times the small price you pay.

THE KIT FOR EVERYONE
It is not necessary that lgou have even the slightest hackground
in science or radio. The ‘Edu-Kit” is used by young and old; by
radio schools and clubs; by Armed Forces personnel and Veterans.
Nlu instructor is required. Instructions are complete, simple and
clear.

PROGRESSIVE TEACHING METHOD

The *‘Edu-Kit'* uses the principie of “Learn by Doing.””
Therefore you will build radios, perform jobs, and conduct experi-
ments to illustrate the principles which you learn. You begin
by learning the function and theory of each of the radio parts.
Then you build a simple radio. Gradually, in a progressive man-
ner, you will find rourself constructing more advanced _multi-tube
radio sets, and doing work like a professional Radio Technician.
The “Edu-Kit” Instruction Books are exceedingly clear in their
explanations, illustrations and diayrams. These sets Operate on
105-125 V C/DC. For use in foreign countries having 210-250
volt source, an adapter foer 210-250 V. AC/DC is available.

et e S
The Progressive Radio "'EDU-KIT'’ Is Complete

You will receive every part necessary to bulld fifteen different
radio circuits. The ‘‘Edu-Kit™ contains tubes, tube sockets,
variable, electrolytic and paper condensers, resistors, tie strips,
coils. hardware, tubing, instruction Manuals, ete. No solder or
hook-up wire included. A soldering iron is included, as well as
Electrical and Radio Tester. Complete, easy-to-follow instructions
are provided. All parts are guarantesd brand new, carefuily
selected and matched. In addition, the “Edu-Kit” now contains
lessons for servicing with the Progressive Signal Tracer, High
Fidelity, F.C.C. Novice instructions, quizzes.

TROUBLE-SHOOTING LESSONS
Trouble-shooting and servicing are included. You will learn
ow to recognize and repair troubles. You will build and

learn to operate a professional Signal Tracer. You will receive
an Electrical and Radio Tester, and learn to use it for radio
repairs, While you are«tearning in this practical way, you will
be able to do many a repair job for your neighbors and friends and
charge fees which will far exceed the cost of the CEdu-Kit.”
———e

FREE EXTRAS
® ELECTRICAL & RADIO TESTER ¢ SOLDERING IRON
e Hi-Fl GUIDE ® TV BOOK e QUIZZES
e CONSULTATION SERVICE
PROGRESSIVE '"‘EDU-KITS'" INC., 487 Union Av., Brooklyn 11, N.Y.

MAIL TODAY—Order shipped same day received.
30-Day Money-Back Guarantee. INCLUDE ALL FREE EXTRAS. |
O ““EDU-KIT'' Postpaid. | enclose full payment of $19.95
0 EDU-KIT'* COD—1 will pay $19,95 plus postage (USA oniy)
95,

| O Outside USA: Enclose 520 du-Kit"' sent postpaid I
O Outside USA: 210-250V, AC/DC Adapter. Enclose $2.50 |
0 More details on  'EDU-KIT" Free—No Obligation

I [0 FREE Radio-TVv Serviging Literature. No o tigation I
| NamE — . — |
| AooREss = o t - I
} PROGRESSIVE ""EDU-KITS" INC. 497 UNION AVE [

Room 510D, Progressive Building Brooklyn 11, N. Y.
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“Atomic Radiation
Detection and
Measurement”

All the Facts From Atomic Structure to Prospecting!

Here'’s the ONE book that gives you a basic under-
standing of nuclear science and its applications
plus a full discussion of equipment and techniques
required for detecting and measuring atomic radi-
ation. Easy-to-understand chapters on nuclear
theory, atomic reactions, radiations. and their
effects; details oncircuits and operation of Geiger
Counters, scintillation counters, dosimeters;
how-to-build low-cost Geiger counters; appli-
cations of nuclear science; how radiation, de-
tection and measuring equipment are ysed in
industry, civil defense and prospecting. 200
fact-packed pages; illustrated,
534 x 815”. Order ADR-1, only $3°°

HOWARD W. SAMS & co., INc. EXOXET

! Howard W. Sams & Co,, Inc.
| 2201 €. 461h St., Dept. £7, Indionapolis 5, Ind.

Send "Atomic Radiotion Detection & Meosurement” {ADR-1, $3.00).

|

{ Sleasiz 357001 1rowt enclosed (no C.O.D.’s please).

I L N o R
: ATRES T gl 3o cmems ) STETTST A oot G b oo

I (R G S o H o I Zone...... State. . .....
\_____________—__——____l

8uild your own professional mode)
with meter, best sensitivity and
easy to follow inshuctions. Uses
two tube printed circuit having
oll the feotures of instruments
three times as expensive. Three
position range switch, phones,
meter ond flashing
neon lite give indi-

<ation of uranium. Kit comes complete with all neces-
sary ports, ore sample and detailed instructions. This
educational, money saving kit is fully guaranteed and
its compact size 4% " x 8” x 4" is best for field use.
Order now! Free information!

SIERRA SCIENTIFIC CO.

5415 YORK  DEPT.3  LOS ANGELES 42. CALIFORNIA

Prospecting made easy with Goldak's new ‘
U-238C triple-action geiger counterl Also

tamous tine of metal locatars, from $49.50

+ i

»
T Send 25c for radicactive vranium somple! 4 §
:: FREE DETAILS. Dealer Inquiries Welcome. /&' i) g/ NS
E /

"2 GOLDAK COMPANY 1547 w. Grenoaks Bivd., Giendale, Calif. o
..lllllll.llll'..l.llllllll.lll.llll

When you order by mail . . .
please print your name and address clearly,
be specific in your order, enclose proper
anwount, allow ample time for delivery.
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Urania and Vanguard recordings have their
attractions too, but their value is largely
negated by the uneven quality and fre-
quent distortion of the sound.

Most familiar and popular of the Sho-
stakovich symphonies in his Fifth. A tre-
mendously powerful work, this is chock
full of the sonic excitement so dear to the
audiophile. Of the existing five recordings,
once again it is Rodzinski's old 78-rpm
transfer which is the performance of
choice. The other four recordings are hi-
fi in sound in varying degrees. The best of
the lot is the Golschmann/St. Louis Sym-
phony version on Capitol P8268. Except for
somewhat cramped acoustics, this has ex-
cellent sounding strings, weighty brass and
percussion of notable impact and clarity.
Performance-wise, Golschmann does an ex-
cellent job, and this would be my choice as
the “best buy” among the five recordings.
Mitropoulos gives an overly fast, rather
“nervous” sort of reading to the work
which wouldn’t sound quite so bad if his
recording engineers had given him a little
more clarity in the woodwinds and brass
and especially percussion. The whole sonic
texture is best described as “thick” and
overly “bassy.” The Horenstein version on
Vox is a pretty fair performance with the
third movement better here than in any
of the other recordings. However, Horen-
stein suffers as well in the less than in-
spired engineering. Fairly clean strings and
good brass are marred by thin and charac-
terless percussion. The Urania effort is the
least satisfactory due to much generalized
distortion and limited dynamics. Borsams-
ky gives a creditable performance, but this
good work is not enough to offset the poor
sound.

The Shostakovich Sixth has more than
its share of critics and detractors, and
while many of their charges may have
some validity, few will deny the suitability
of the work as a high-fidelity vehicle. The
first movement and the third and the
fabulous presto-finale just cry out for a
modern wide-range hi-fi recording. I say
this because there is but one recording of
the work in the LP catalog, and this too is
a 78-rpm transfer. With all the record
companies searching out the most esoteric
and obscure repertoire to record, why this
“natural” has been overlooked is a mys-
tery. Fritz Reiner and the Pittsburgh
Symphony Orchestra are the artists on the
3ML4249 Columbia disc; and although the
recording easily betrays its 78-rpm origin
by dry acoustics and cramped frequency
and dynamic response, it is not the worst-
sounding recording by any means. If you
can, listen to this work. I can’t honestly
recommend it as hi-fi, but you will find it
quite exciting and it does not take much
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imagination to realize what a sensation
this would be with modern sound.

The Szventh or “Leningrad” Symphony
is the longest and the most controversial of
the Shostakovich symphonies. Written as a
“tribute” to the defenders of Leningrad
during World War II, it enjoyed quite a
vogue here during this country’s “honey-
moon” with Russia. It even had the honor
of radio performances under the baton of

LEKTRON -0~ ==/ SPECIALTIES
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GET MORE FOR YOUR $1

WITH Lektronic KITS!

!
KIT 125 CARBON RESISTORS

Non-lnsulated, made by Glo-
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the redoubtable Toscanini and the NBC OF THE par, 40 selected values. 100

Symphory Orchestra. The work has been MONTH! ol tol 1 mezt Raws il

categorized by many critics as a “preten- | | ___ 2 w. Many 5%. Reg. $15.

tious boresome thing.” There is not much |

doubt that it is overly long, but again T | 50 cemamic CoNpENsems. | B¢ ASSENLL aielusi
|

must insist that it is a good vehicle for
hi-fi sound. There is a steadily insistent
snare drum that persists for nearly the
whole of the work, and there are many

2 to 3000 n]mf 's 0|)
must! Wt. 1 1b. Re:
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hboy, 25 selecmd uper $I
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be productive of some terrific sounds.
and FP units. 8 to 1000mf.

There are two recordings of the work in
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called hi-fi. The Steinberg/Buffalo Sym-
phony effort on the Allegro label is a 78-
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Ib. Reg. $12.15
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one has spotty, uneven sound. It can be 3y AcEeeeoay T o
quite brilliant and modern-sounding in D E e e call2 T
some sections and quite miserable in other (Frac T SR OIS $|
sections. This work obviously needs a new
recording, but if I had to make a choice,
I'd take the Steinberg.

Recordings of the Shostakovich Ninth
Symphony are somewhat analogous to the
Seventh reviewed above: another 78-fpm
transfer, the Kurtz version on Columbia
3M14137, and a more modern Pfluger/Ber-
lin Symphony version on Urania 7128. As
far as performance is concerned, neither
of these readings can hold a candle to the

A LEKTRON EXCLUSIVE!

0 to 60 MINUTE TIMER Kg
o 5188

Ideal for dark rooms, kitchens, shops, labs, factory and school
uses. Rigidly buitt. White plastie drum dial with red numerals,
\entm\l knurled hnub genecl for precision control, Mouutls on
panel or cabinel bell alprin sounds ut end Of pre-set
time. NO LLLQTRICIIY RLQUII{LD Brand new. WU 3 Ibs.

LOOK AT THESE BUYS!

1N34A DIODES—Reg. $1.20 ea. ..... 2 for $1

>

old 78-rpm version by the late Serge Kous- I1N81 DIODES—Reg. $1.80 ea. .....2 for §1
sevitsky and the Boston Symphony Or- IN48 DIODES—Reg. 65¢ ea. ......3 for $1
chestra. As far as I know, this has not | 1IN51 DIODES—Reg. 5i¢ ea. ......4 for §1

been transferred to LP. Both the Kurtz
and the Pfluger readings are competent
and workmanlike, but neither is overly in-
spired. This type of repertoire was Kous-
sevitsky's meat, and he made the most of
it in this charming, spritely work. As a 78-
rpm transfer, the Kurtz sounds remark-
ably good but the Pfluger must be
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POWER TRANSFORMER—In-115/60; Out-220v. @ 25ma.;
&Y. @ b amps. Reg. $6. I o1l
3" $9Q. METER—Measures 0-10YDC. Rpg $8 ..... $1.88

C.0.D.

Please send check or M.O.
orders, 25% down payment.

LEKTRON SPECIALTIES

28 Gardiner Street CHelsea 3-6325 Cheisea, Mass.
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Include postage.
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MAGIC of remote RAI]l CNTRUI_

For model airplanes, boats, cars, etc.

Feb. '55 PRESTON GARAGE DOOR R.C. KIT:
TRANSMITTER KIT: All parts, 7ube, 6V Dynam.. Instr..$
RECEIVER KIT: All parts, Tube, Relay, Instructions. . . .

GYRO RADIO CONTROL TRANSMITTER 27.255 Mc.
Most POWERFUL 5 Watt TRANSMITTER—LOWEST
2 Tube MAC II circuit, with GYRO
CATOR. Completely Tested, in-
12 ft. sect. Antenna, Remote ‘*(gli <
h. Meter. Gnd. Plane Booster, Beaul. Cabinet I3
12x7x6. Available in the following models:
GYRO X1 TRANSMITTER: As described with
Built-in 2V Storuge Battery & Vibrator Supply
Battery Charger.  GUARANTEED—Complete . .. $39.50
GYRO X2 TRANSMITTER: As Descr. with Built-
in Dynamotor to Oper. from 6 V Auto Battery.$33,95
SYMO X3 TRANSMTR: 1 tube for dry bty. oper. 23.95 & b f
RADIO CONTROL TRANSMITTER & RECEIVER KIT—2714 me
Band—License Free. All Parts & Diagr. (less tubes & crystat
to build Powerful 5 Watt Transmitier Unit &
Tiny 2
LOREN

3.95
/35 Ma _6.95
11.75

nsmitt

CRYSTALS: 27,255 Mec. Petersen Z9A $3.

| GEIGER COUNTER KIT $29.95_ Wired & tested. ... ...
(32 ft. steel sect. ANTENNA, $6.95; RCA PHOTOTUER
TUBES: Lowest Prices. XFGI, RK61, 13/

Clockword ELECTRIC TIMER: 1

lleys. $6.95; Pencil Soldering Iro
ERIES: Mini 6V. NT8 $2.45; 2V, 27 A/H. 2.7
L MATERIALS GUARANTEED—-FREE CATALOG ‘P
Save C.0.D. fees, include postaye, excess refunded.

GYRO ELECTRONICS €O.
325 CANAL STREET W., NEW YORK (3, N, Y. s

GEIGER TUBES AND COUNTERS

Kits for Geiger Counters from $19.00 to en-
able evervone to build a low cost counter. Kit
No. 1 is a simiple circuit for the vounger boys
and can be added to by more complex parts
until a three range metering circuit is ob-
tained. This is an ideal unit for the school
and laboratory. The ranges can be 1, 10, or
100 mr/hr or a selector switch may be in-
stalled to give all three ranges. Write today
{or}; free brochure listing all 4 kits and Geiger
ubes.

FREE CIRCUITS WITH ALL GEIGER
TUBES PURCHASED

For low voltage Geiger tubes Swift ig first
with the flnest. Low voltage operation makes
for less hazards in circuitry. Write for infor-
mation to, SWIFT OPTICATL CO., P.O. Box 29,
Jamaiea 31, N. Y,

J; TN Desk Stand Style
i L] - Slightly used but in excellent condition

3 Many Valuable Uses

" L tnter-House Phones House to Barn, etc.
< Loud Speakers Microphones

Educational Purposes, Toys, etc.
Come complete. ready to use s 75 Postpald
with wiring diagrams ineluded. i in U.S.A.
Two complete for only $5.00.
TELEPHONE LAMP KIT-—with ijlustrated instruc-
tions for making Desk Telephone Lamp ineluding
all parts Charp, nipples, push switeh, cord, plug,

.50 Ppd. (Shade is not included).

reckoned as a pretty fair hi-fi recording.
Outside of the annoyance of some wiry
strings, the rest of the choirs are quite
clean with especially notable woodwinds.
The choice here: Pfluger’s for sound,
Koussevitsky for performance. It’s up to
you to decide which quality weighs most
heavily with you.

The Shostakovich Tenth is the com-
poser’s most recent work and was given
its American premiere under the baton of
Dimitri Mitropoulos and the New York
Philharmonic Symphony Orchestra in 1954,
As far as most critics are concerned, the
work is the most successful of the Sho-
stakovich symphonies. I am inclined to
agree with them, as certainly it bespeaks
of musical maturity and has a most power-
ful and evocative score. There was quite
a competitive rush to get recordings of
this score on the market, the result being
that—although a new work—there are
already three recordings in the LP cata-
log. Mitropoulos and the New York Phil-
harmonic have recorded it on Columbia
4ML4959; Mravinsky and the Leningrad
Symphony do their work on Concert Hall
1313; and the composer himself conducts
the National Philharmonic on Colosseum
173. In spite of what must be considered
an “authentic” reading by the composer,
I find T like the Mitropoulos version bet-
ter. In Mitropoulos’ competent hands, the
work seems to have more cohesion and
balance . . . more “life” and less tendency
to bombast. Possibly my views on the
Shostakovich and the Mravinsky read-
ings are a little colored by the vast dif-
ferences in sound. The Columbia disc is
one of the best recordings this company
has made, with wondrously sonorous con-
tra-bassi (of which there are a great deal
in the scoring), fine, clean violin and viola
sound, some bright and splendid brass, and
percussion of notable impact. The other
two recordings have been processed from
Russian masters and vary from some sec-
tions which can charitably be called fair
hi-fi to other sections which are best de-
scribed as impossible. The Tenth in the
hands of Mitropoulos is an exciting score,
and I predict an ever-increasing audience
for the work.

We’'ll take a breather from the “com-
plete works” type of review next month

o

ete.) . . . 86
MICROPHONE, Dept. X-107, 1760 W. Lunt Ave., Chicago 26, Il and go back to skipping around in the LP

m o — - ] catalog.

LOCATE URANIUM ORE GE!GER COUNTER e Jazz Section
o roce- gﬂvﬁf Columbia has turned out a 12” LP that I
R i@ om0z gawas AVE am certain will find favor with both the old
i) = d’ﬂ“ P s and the new jazz buffs alike. I refer to a
“i ,ui:,: e Woody Herman disc called The Three
e Herds. The “Three Herds” are those great
American_ Loburatories o ’%;; bands that played under the inspired
nescinen  menireeronna . nimane o\ ) € | leadership of Woody Herman from 1945 to
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1954. The personnel roster of the Three
Herds is slightly fabulous . . . it reads like
a veritable who’s who of Jazz! Such great
names as Chubby Jackson, the hard-driv-
ing bass fiddle man who likes to sing in

an off-key falsetto along with the num- |

ber he is beating out . . .
drummin’ man, Dave Tough . . . tall,
scholarly Bill Harris, who looks more like
a college professor than a red-hot trom-
bone man . . . Flip Phillips, Neal Hefti, Nat
Pierce . . . these and other stars were the
bulwarks of these exciting bands.

Much of the music on this disc has been
released on previous discs, mainly 78-rpm
stuff, but this does not in any way detract
from the desirability of the album. The
numbers are culled from the repertoire of
each of the Herds and contain such all-

the immortal |

time favorites as Caledonia, Non-Alcoholic, |

Keen and Peachy, Mulligan Tawny, etc.
Each is in its own way a unique composi-
tion, since the music combines the fantastic
improvisatory ability of the individual
stars, along with super-precise ensemble
work and that indefinable *“something” that
made for a great swinging band. Sound-
wise, there is some great stuff for the
hi-fi fan here . . . crisp, brillant brass work,
the clean rap of the traps, the mellow
“throatiness” of the sax choir. Some of
the earlier numbers are a little restricted
in frequency response and dynamics, but
on the whole the album is more than ac-
ceptable hi-fi. Woody Herman has always
had an intense interest in getting the best
sound for his Herds, whether it was on
records or on radio.

This brings to mind one of the most
fabulous nights I ever spent in the world
of jazz. About two years ago, I had the
pleasure of making some on the spot ex-
perimental binaural recordings with Woody
at the famous “Blue Note” night club in
Chicago. Boy . . . what a ball!
Jast set of the night was over, almost the
entire band and I went to a friend’s house
where we ate corn beef and cabbage and
played back the binaural tapes. You never
saw such a sight as the wires and the
interconnecting cables of 14 pairs of Permo-
flux binaural earphones. Well, the boys put
on the phones and absolutely were “gone”
on binaural. In the parlance of the trade,
they really “flipped.” At six in the morn-
ing, the boys were still swingin’ and literal-
ly had to be tossed out so we could get
some sleep! I still play those tapes back
every now and then, and they always make
me a little nostalgic.

I have no doubt that this album will do
much to further the cause of what I call
“classic jazz,” and I recommend it most
highly to the hi-fi fan and jazz lover alike.

—50—
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READ THIS

This sounds unbelievable—but if you will
spend $1.00 and 30 minutes of your time,
you will be able to repair over 40 common
television troubles. THE SIMPLIFIED TV
SERVICING manual brings you thousands
of man-hours of experience in a con-
densed form. If you follow simple step-by-
step instructions, YOU CAN REPAIR TV
SETS FOR PROFIT. YOU NEED NOT HAVE
ANY PREVIOUS KNOWLEDGE OF TELE-
VISION. Get your copy of this valuable
manual today. Read and use it for seven
days and if it isn't entirely satisfactory,
return it for a full refund.

SEND ONLY $1.00 AND YOUR NAME TO:
TV PUBLISHING CO.

Dept. F-755

ITS WHAT YOU HAVE
BEEN LOOKING FOR!

Escanaba, Michigan

Wanted

By the Editors of
POPULAR ELECTRONICS

® Manuscripts on subjects
of interest to our elec-
tronically minded readers
® Short and long construc-
tion manuscripts with
complete instructions,
photos, and parts lists
® Material for “Tips and
Techniques” and short
filler items scattered
throughout POPULAR
ELECTRONICS
Address manuscripts to the attention
of the Managing Editor,
POPULAR ELECTRONICS
366 Madison Ave., New York 17, N. Y.

ALL MATERIAL IS PAID FOR UPON ACCEPTANCE AT
CURRENT EDITORIAL RATES.
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Carl & Jerry

(Continued from page 89) \

as he said this, there was an anguished
how!l from below, and a frantic ball of
white erupted from beneath the porch and |
ran crazily about the moonlit yard. |

“Holy cow!” Carl gasped, “it’s Bosco!
What's the matter with him?”

Before Jerry could answer, Melvin’s trem-
bling voice floated up to them: “It’s a mad
dog!” he shrieked. Then he burst {from the
shadow of the porch, and with two giant
steps reached the picket fence and vaulted
nimbly over it. He alighted on the side-
walk running, and as his staccato footsteps
died away in the distance, Jerry reached
over and switched off the oscillator. In-
stantly Bosco’s howling stopped.

“Bosco certainly fouled that up,” Jerry
said sadly. “Dogs can hear sounds too high-
pitched for human beings, and that high
frequency note must have been pretty
painful to poor Bosco’s ears.

The two boys went downstairs and
across the yard. To their astonishment,
they heard the sound of almost hysterical }

1
|
|

Philmore Geiger Counters for
locating uranium ore are the
oulstanding, top favorites
among economy-minded fro-
fessional and amateur pros-
pectors.  These units are
small, lightweight, compact
and highly sensitive. Rugged-
ly constructed for long fizld
service. Mo maintenange,
easy to operate. Unfailing
ability to detect instantly
the presence of radiation,
including Beta, Gama &nd
Cosmic Rays. Models as low
as $15.95.

FREE LITERATURE

WRITE TODAY FOR
CIRCULAR PE7

laughter coming from the porch, and then

Norma ran down the steps, threw her arms

about them, and kissed each squirming boy

soundly on the cheek. — —
“T’1l never, never forget how funny Mel- | CONTROL

vin looked as he went over that fence,” she NEw RADIO

finally ;nanaged to gasp. “And I want you ‘ Perfect for model planes! New six-reed, multl-channel eontrol

handles rudder, elevator, and engine speeds. Nothing like it on
boys to know I'll never forget what you've the market! Complete unit or component parts—
done for me. I guess I felt sorry for gineering. Precision workmanship. Complete satis-

transmitter, control box and receiver. Sound en-
2 | facti teed. Write,
Melvin because he scemed to have so much | 0707 suaranees. e FREE
anyone who would run off and leave me - g
alone with a mad dog . . . I don’t know \ i €&

. L . . Nlustrated catalog giv. full in-
picked up Bosco, still pawing gingerly at | formation and technical data.

trouble, and I foolishly thought I was in
how you did it, but you're wonderful!” b @ J-’”
his ears, and gave the dog a big hug; then | ' edey for yourcony.

PHILMORE MANUFACTURING CO., Enc.
113 University Place, New York 3, N.Y.

love with him; but I certainly couldn’t love
As she said this, she stooped down and

she went into the house, giggling happily. BRAMCO PRODUCTS
“Women!” Carl said disgustedly, as he | 1717 §. MAIN PLEASANT RIDGE, MICH.

rubbed the lipstick print off his cheek ’ = - — - —_—

vigorously with the back of his hand. NEW RCA SURPLUS
“Check,” Jerry agreed. “I suppose we TV CAMERA

may as well go to hed now, but I'm coming only $197.501

over the first thing in the morning to see e i o T lacant ok

if there arc any wingless mosquito fuse- Homorics. “piisonar caam moote closed

lages lying around under that swing.” Ao e O S et Ly S TR p e
Carl took a couple of steps and then SosTa Rl US EMEORIUMA O cpt e .

turned around. “Hey, Jer,” he said | ——
thoughtfully, “I wonder if you'd promise

me something.” se SHARP! SHARP! SHARP!

“Sure thing. What is it?”

Hit your friends with a new hrain teaser every day!

“Well, if I should ever become so weak- Our’100 thought provokers assure your popularity.
minded ‘as to think T want a girl friend, | | These seientfi pusmlers sharmen your wits o
just let me manage my love life all hy They're tough! But we give you the answers. Send
myself, will you? Please don’t try to help SO0 1 o
el 50~ | ELECTROFACTS, Box 5027, Bossier Gity, La.
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ATOMIC RADIATION GLOSSARY

This group of working definitions of some of the
terms commonly ' encountered in dealing with
atomic radiation is reprinted by permission from
the book entitled ’Atomic Radiation Detection and
Measurement”” by Harold S. Renne, published by
Howard W. Sams & Co., Inec.

alpha rays—A stream of helium nuclei. The helium
nucleus has a mass number of 4 and an atomic num-
ber of 2. It consists of two protons and two neutrons.

assay—An analysis to determine the uranium content
in uranium ore.

atom—The smallest particle into which an element
can be subdivided and still retain its chemical
properties.

atomic number—The characteristic of an element rep-
resenting the net positive charge on the nucleus.

atomic radiation—Radiation resulting from nuclear re-
actions. The most common forms of such radiation
are alpha, beta and gamma rays, and neutrons.

atomic weight—The relative weight of the atom of an
element compared to some standard. Usually, the
standard is oxygen, with an atomic weight of 16.

background counts—Counts caqused by any agency
other than the one which it is desired to detect.

beta rays—A stream of electrons.

chain reaction—A nuclear reaction in which the prod-
ucts of a single disintegration are sufficient to pro-
duce more than one new disintegration, thus resulting
in a cumulative effect.

coincidence—Occurrence of two or more events simul-
taneously. It usually refers to ionizing events.

cosmic rays—Ionizing radiation entering the earth’s
atmosphere from outer space.

curie—A quantity of radioactive material which pro-
duces 3.700 x 10 disintegrations per second.

dead time—The time immediately following a dis-
charge when a Geiger tube is unable to respond to
ionizing radiation.

deuterium—Heavy hydrogen, or the isotope of hydro-
gen having a mass number of 2.

dose—The total received quantity of ionizing radi-
ation.

dosimeter—An instrument or device for indicating the
total dose of ionizing radiation.

dynode—One of the intermediate electrodes in a

photomultiplier tube.

electron—The elementary charge of negative electric-
ity—one of the basic building blocks of matter.

electron avalanche—A condition wherein the ap-
plied voltage is large enough to accelerate ionized
particles sufficiently to produce further ionization.

electron volt—The amount of energy acquired by an
electron when it falls through a potential difference
of one volt.

film badge—A badge containing a sensitized film
which, when dewveloped, indicates the total dose of
ionizing radiation to which the badge has been
subjected.

124

fission—Breaking up into parts. In atomic tission,
the atom breaks up, producing a great deal of
energy in the process.

gamma rays—Electromagnetic radiation having an
extremely short wavelength and great penetrating
power. Wavelength is less than that of x-rays.

Geiger counter—A complete instrument for indicat-
ing or measuring atomic radiation in which the
detecting portion is a Geiger tube.

Geiger plateau—The relatively flat operating region
of a Geiger tube where fairly large changes in
applied voltage produce only small changes in the
output.

Geiger tube—A two-electrode tube containing a
small amount of gas which can be icnized by inci-
dent radiation. The normal shape is cylindrical,
with a center conductor which is operated at a
positive potential with respect to the conducting
cylinder.

half-life—Time required for the activity of a radio-
active material to be reduced by half.

halogen quenching—Quenching the discharge in a
counter tube by introducing a small quantity of one
of the halogens (see quenching).

heavy water—Water in which the hydrogen of the
water molecule is in the form of the isotope
deuterium.

ion—An atom or molecule which has gained or lost
one or more electrons and so is charged.

ionization—The process of adding or removing one
or more electrons from an atom or molecule so that
it becomes charged.

isotope—Variation of an element which has the
same external electron configuration in the atom
and so has the same chemical properties, but which
has a different mass number.

mass number—A number assigned to an atom which
is equal to the sum of the protons and neutrons in
the nucleus.

meson—An elusive particle which may have a unit
positive or negative charge or no charge at all, and
mey have any number of different weights. Life of
the meson is very short.

neutron—An elementary building block of matter
having the same mass as a proton (hydrogen nucleus)
but containing no charge.

nuclear reaction—A reaction in which the nucleus of
an atom is disrupted or reorganized in some matter.

nuclear reactor—Device in which controlled nuclear
reactions take place.

phosphor—A material, such as zinc sulfide, which
gives off visible light when struck by nuclear radia-
tion. The inside face of a television picture tube is
coated with a phosphor.

photomultiplier tube—A tube in which the photo-
electrons emitted from a cathode are multiplied by
secondary emission from a series of dynodes.

positron—An atomic building block having the same
mass as an electron but carrying a unit positive
charge.
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proton—An elementary building particle carrying a
unit positive charge and having a mass about 1840
times that of an electron. The nucleus of a normal
hydrogen atom is a proton.

prospecting—Searching for radicactive material such
as uranium or thorium.

quenching—The process of preventing a continuous
discharge in a counter tube which uses gas amplifi-
cation.

radioisotope—An isotope which is radicactive.

radioactivity—Spontaneous disruption of an atomic
nucleus with the resultant emission of atomic radia-
tion.

ratemeter—An instrument for measuring the rate at
which counts are received, usually in counts per
minute.

resolution—Ability to separate counts which occur
very close together in time.

roentgen—Unit of quantity of radiation, defined as
that guantity which will produce, in 0.001293 grams
of air, ions carrying 1 electrostatic unit of electricity.
This amount of air is equal to 1 cc. at 0°C and
atmospheric pressure.

roentgen dose meter—A meter for measuring the dose
or quantity of radiation received by an object or
person.

saturation—Condition in an ionization chamber when
the applied voltage is sufficiently high to collect all
the ions formed from the absorption of radiation, but
insufficient to produce ionization by collision.

scaler—Device for indicating the total number of
counts produced by a detector of some kind, such as
a Geiger or scintillation counter.

scintillation—Flash of light produced in a phosphor
or suitable crystal by ionizing radiation.

self-quenching—A counter tube which is quenched by
means of a suiiable component in the counting gas.

survey—A critical examination of the radiation near
a source.

time-constant—Measure of the time required for a
capacitor to charge or discharge in a circuit. It is
numerically equal in seconds to the product of the
resistance in megohms and capacity in microfarads.

tracer—A radioactive material used to trace the
progress of g reaction or process of some kind.

trittum—An isotope of hydrogen having an atomic
number of 3.

x-rays—Electromagnetic rays having a wavelength

between ultraviolet and gamma rays.
—30-

a.c.—alternating current

a.f.—audio frequency

a.t.c.—automatic frequency control

a.g.c.—automatic gain control

AM—amplitude modulation

amp.—ampere

ARRL—American Radio Relay League

a.v.c.—qutomatic volume control

BCI—interference with broadcast reception

b.f.o.—beat frequency oscillator

C—centigrade

c—curie

cc.—cubic centimeter

cps—cycles per second

¢.t.—center-tapped

c.w.—continuous wave

db—decibel

dbm—decibels above one milliwatt

d.c.—direct current

d.c.e.—double cotton-covered (wire)

d.p.d.t.—double-pole, double-throw

d.p.s.t.—double-pole, single-throw

DX—distance

elec.—electrolytic

F—Fahrenheit

FCC—Federal Communications Commission

FM—irequency modulation

freq.—frequency

G-M—Geiger-Mueller tube (usually referred to as
Geiger tube)

GMT—Greenwich Mean Time

hi-fi—high fidelity (of sound reproduction)

hr—hour

hy.—henry

i.f.—intermediate frequency

K-—kilo (one thousand)

ke.—kilocycle

M—mega (one million)

ma.—milliampere

me.——megacycle

meg.—megohm

mike—microphone, microfarad

mil—milliampere

m.c.p.a.—master oscillator, power amplifier

ABBREVI

ATIONS

mr—milliroentgen

mr/hr—milliroentgen per hour

mu—amplification factor

ptd.—microfarad

pufd.—micromicrofarad

mw.—milliwatt

m.w.—medium wave

PA—power amplifier

p.a.—public address

PM-—phase modulation, permanent magnet
{speaker)

pos.—pocsition (of a switch)

pot.—potentiometer

pri.—primary

RC—resisiance-coupled

R/C—radio control

rect.—rectifier

res.—resistor

RETMA—Radio-Electronics-Television Manufactur-
ers Association

r.f.—radio frequency

r.m.s.—root mean square

sec.—secondary

SN-—self-neutralizing (escapement)

s.p.d.t.—single-pole, double-throw

spkr.—loudspeaker

s.p.3.t.—single-pole, single-throw

s.w.—short-wave

SWL—short-wave listener

sync.—synchronization

t.—turns (of a coil)

trans.—transformer

TV—television

TVI—interference with television reception

u.h.f.—ultra high frequency

v.—volt

v.f.o.—variable frequency oscillator

v.h.f.—very high frequency

VR—voltage regulator

v.t.v.m.—vacuum-tube voltmeter

vu—volume unit

w.—watt

wpm-—words per minute

xmir.—iransmitter
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RESISTOR COLOR CODE

A G The ohmic value of a resistor can be deter-
mined by means of the color code. There are
two standard methods of indicating this value.

B o In Fig. A, the body (A) and end (B) indicate
(A} (B} the first and second digits of the value while
RETMA COLOR CODE CHART the dot (C) indicates the multiplier to be used.
COLOR VALUE MULTIPLIER.  The tolerance of the unit is indicated by the
Black 0 1 end color (D). For example, if the body (A) is
Brown 1 10 green, the first number is 5; if the end (B) is
Red 2 100 grey. the second number is 8. If the dot (C) is
Orange 3 1000 red. the multiplier is 100 or two zeros should be
Yellow 4 10.000 R is th 0-oh .
Green 5 100.000 added. The resistor is then a 5800-ohm unit.
Blue s 1.000,000 f the end (D} has no color. the tolerance is
Violet 7 10.000,000 * 20%.
Grey 8 100.000.000 In Fig. B, the first two stripes indicate the
White ] 1.000.000.000 first two digits: the third stripe the multiplier:
TOLERANCE CODE the fourth stripe the tolerance. Thus, if stripe
Gold—=*5% Silver-——~*10% (A} is green, (B) is grey. (C) is red. and (D) is
No Color—=+20% silver. the resistor is a 5800-ohm, *10% unit.
CAPACITOR COLOR CODE
MOLDED PAPER MOLDED MICA CERAMIC
Color Multiplier Tolerance Multiplier Tolerance Multiplier Tolerance
Black 1 209 1 20% 1 209, or 2.0uufd.*
Erown 10 10 10 1
Red 100 100 2% 100 2
Orange 1000 1000 304 (RETMA) 1000 2.5‘% (RETMA)
Yellow 10,000 5% 10.000 10,000
Creen 50 (RETMA) 5% or 0.5uufd.*
Blue
Violet
Gray 0.01 0.254ufd.*
White 109%, 0.1 109, or 1.0upfd.*
Gold 0.1 50% 0.1  50p WAN)
Silver 10% 0.01 10% *Capacitance
None 209 less than 10uufd.
aci o= . fd
i e DRSS MOLDED PAPER|  MOLDED MicA CERAMIC
olors have same values as on
resistors, except as indicated in TUBULAR RETMA 6 DOT JaN & COLOR RADIAL LEAD
iables. Colox‘sd(A) an:::)(B') c:re WHITE A B BLACK A B EB
for first two digits; is for -—O 50 - 006
multiplier. (D) is for tolerance. 0 0o0 000 5 COLOR RADIAL LEAD
(E! and (F) give voltage rating € 0 ¢ S D ¢ =
. . = 8|08
in hundreds of volts; (E) is used SILVER A 8 BUTTON SILVER MICA LT
oniy for ratings less th'un 1000 N St A
velts, (E) and (F) for first two o 00 5@9
digits of ratings 1000 volts or G 0 C D0 S miGiT o
cre. Val H 1 { E .
more. Values of colors for {E) lpar com'. Tvpes OBSOLETE RMA SYSTEMS o =
and (F) are same as in resist- BLACK BODY E A B 2rd DIGIT 5 DOT 2000
ance values. (G) is class or o 6 ABC
characteristic of capacitor, (H). Dot 2 gg C;!;I;) aBC HABGD
(1). and (J) give temperature co- A B C 2 o Eft°0 5 COLOR 3 COLOR
efticient. (G), (H). (I}. and (]) are € Dot BEANK FRREOA'\:?T z’sec & D‘:c
not listed in the lables, since o ANORG ED o & ©
- o H
this information is seldom need- m@ 0307-_!
ed by the average home builder A BC D ABC A BC
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RESONANCE QUIZ
(Questions on page 91)

1. Only one. 2. Rejection circuit. 3. Large
voltage drop. 4. Reject, 5. Selection circuit.

TRANSISTORIZED GEIGERS == URANIUM $99
Nﬂw | FOR THE FIRST TIME SINGE
THE DISCOVERY OF URANIUM
COMPLETELY TRANSISTORIZED
M|RA(|.E GHGER COUNTERS

® Extro sensitive

® Featherweight (Less than 3 Ibs.}
® Scientifically engineered power supply
// ® OVER 500 hours of battery life

Walking Stick (And bottery replocements cost only 30c)
1“;:; :gh ® Includes Miracle Tronsistorized Audio

{ Usuaily sells for $15.00 )
UNCONDITIONALLY GUARANTEED

o No Vibrators e No Tubes @ Almost Indestructible

{with carrying
scabbard)

Alt instruments sold or distributed through
Gun Type or by UAC are checked IN and QUT by
ZTUAC 4T: qualified Ph.D's in our complete scien-

$149.50 titic loboratory. Prices from $19.95 to
{with holster) $4995. Weite today for free information:

UNIVERSAL ATOMICS CORPORATION

Dept. €7 19 East 48th St. New York 17, N. Y.

S New “TENACLIP” 22
Pend.)
. .

attaches to car...stops antenna whipping
Clear plastie elip quickly fastens to raln motd.
ing . . . holds right or left antennas. Prevents
damage to antenna from low hanging limbs or
driving into garage. See your dealer or order

direct. No C.0.D.'s please.

PLASTICLES, 4207 Grand River, Dept. P-1, Detroit 8, Mith. postpaid

GEIGER COUNTER KIT
D

You can assemble it yourself in
about an hour. All holes drilled
and ready for wiring. No special
tools required. Full instructions
and easy to follow diagram in-
cluded. Government hooklet
‘“‘Prospecting with a Counter’” and
radicactive sample provided free
with kit. Full price including
tubes, headset and batteries only
$17.50 postpd. Satisfaction Guar-
anteed. Order your kit today.

STOWERS & SON, Dept. 50, 804 Grand, Kansas City 6, Mo.

TV TUNER REPAIRS

48-HOUR SERVICE
Defective tuners rebuilt to factory standards. New tuner
guarantee. Ship prepaid.
RADIO PRODUCTS co.
College Point 56 New York
We carry a fu” stock of
Replacement Tuners for all makes of T.V.
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Electronic Brain Directs

Subway Passengers

AN AUTOMATIC “BRAIN” Kknown as the
“Electronic Wayfinder” will direct a sub-
way passenger to his destination if an
experimental unit demonstrated recently by

=

ELECTRONIG ,
£ DESTINATION
RERREN i { OCATOR .

the New York City Transit Authority is put
into use.
When a button is pressed a series of col-

NOW! TV GLO-TEST KIT.. [

Now, for the first time, this nationally advertised tester is available in “Do it Yourself”
kit! Today the GLO-TEST is enthusiastically used by hundreds of Radio & TV service-
men, hobbyists, Radio amateurs, and experimenters.

Many uses—Measures AC-DC voltages to 50 KV; Resistor and Capacity measurements;
Signal Tracer; Tube tester, and others.

GLO-TEST KIT, complete with test leads and instruction book........ only

Also Available Assembled $14.95.

Residents of Calif. include
3% sales tax. Send check
or money order to:

Classtfred

RATE: 50c per word—minimum 10 words l

FOR SALE

T.V. Picture Dull? Renew Your Picture Tube With
Genuine Hamco Rejuvinator. Send Only $1.00, Pay
Postman $2.95 C.0.D. Hamco, 560 Claremont Pkwy.,
N. Y. 57, N. Y

ELECTRONIC Code Practice Oscillator, instructions,
Warranty $4.00 Postpaid, or C.0.D. Plus Charges.
Free Detalils. Stout, 2241A E. Broadway, Muskegon,
Michigan.

CRYSTAL Blanks, At cut, 2-3 megacycles, easily
ground to frequency, 243 type, 5 for $1.00. PP Crys-
tals, 1510 C St. SW., Cedar Rapids, Iowa.
RESISTORS, condensers, micas, electrolytics, tubu-
lars, thousands of new latest types, each piece new,
usable, some short leads. 10 1bs.. $9.50, Prepaid, Cagan
Sales, Box 1152, Rochester, New York.

128

ored bulbs lights up on a large subway map,
showing the route to be traveled. At the
same time, specific instructions appear in
illuminated print in an “information box”
next to the map.

Every station in the subway system is
listed alphabetically according to boroughs,
with a push button for each station. In ad-
dition, there is a separate listing of points
of interest in the city.

Red, yellow, and blue lights indicate the
three different subway divisions, while
green lights represent the station in which
the passenger (and the “brain”) are lo-
caLed. When the passenger presses the but-
ton corresponding to the station to which
he wants to go, the “brain” takes over and
charts his course. It even tells him if and
where he has to transfer from one division
to another.

The "Electronic Wayfinder” was devel-
oped by Femco, Inc., of Irwin, Pa. -{jo-

PHOTO CREDITS
17, 18.19, 20......... Wm. Rintoul and the
Bakersfield Californian
86 4 oGl v Wl w R-C Scientific Instrument Co.
[ General Electrie Co.
T2 S e %A E 2k W W @ Left, Heath Company
Right, Electronic Instrument Co., Inc.
76, 77l e - s Minnesota Mining & Mfg. Co.

$92

. V. A ENTERPRISES,I 608 E. Rosecrans Bivd., Compton, Cali.

DIAGRAMS: Counters, Timer_s._-Interc_oms, Organs,
etc., $1.00 each. List free. Parks, 104-A S. E. 57th,
Portland 15, Oregon.

HIGH Fidelity—Complete Schematlcs $100 Hi-Fi,
9529 Claremont N. E. Albuquerque, N, M.

TV, Radio Parts, Tubes, Antennas, Wire. Speakers,
Condensers, Selenium Rectifiers, Rotators, Towers,
Benches, Shelving, Test Equipment, TV Tables. Make
us your leading supplier. Catalog free. Radio Tube
Merchandising Company, 508 Clifford Street, Flint 3,
Michigan.

NOW you can make your own Printed Circuits at
Low Cost! Complete assortment of materials needed
to make Etched-Wire Printed Circuits. Contains
XXX-P Copper Board, Etching materials and instruc-
tions, Etch-resistant material for Layouts, Eylet Con-
nections and Drill, Circuit Diagrams for Multimeter
and 1-tube Receiver. Fully Guaranteed—Send Check
or Money Order Kit No. 35 Only $3.50. Complete.
Techniques, Inc.,, 135 Belmont Street, Englewood,
New Jersey.

COMPLETE set of parts to build “Loopstick” Crystal
Radio Kit. Finest, most sensitive yet designed. Com-
plete with instructions. $2.95 postpaid. TV Sales
Company, Dept. E, P.O. Box 44, Yonkers 1, New York.

BUY Surplus Radio Electronics Parts, Equipment.
Hundreds of other items Direct from Government,
List $1.00. Box 169 ZF, East Hartford 8, Conn.

POPULAR ELECTRONICS
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DIAGRAMS for repairing radios $1.00 Television $2.00.
Give; make, model. Diagram Service, Box 672-PE,
Hartford 1, Conn.

CODE Practice Oscillator. An electronic device pro-
ducing a true C. W. Tone. $4.00 Prepaid. Salk En-
gineering, P.O. Box 810, Providence, R. T

SUPERSENSITIVE VHF radio receives television, FM

broadcast, CAP and amateurs without antenna or

ground. Factory wired assembled complete with spe-

cial tube only $3.98 postpald. Thousands in use by

experimenters, amateurs, civil defense. Springfield

%nterprlses. Box 54-E7, Springfield Gardens 13, New
ork.

SOLAR battery converts light into electrical energy.
High output type for operating transistors. Only
$1.99. Springfield Enterprises, Box 54-E7, Springfield
Gardens 13, New York.

WALKIE-Talkie. Build a real wireless two-way port-
able radiophone for less than $10.00. Plans 50c.
Springfield Enterprises, Box 54-E7, Springfield Gar-
dens 13, New York,

PRINTED Circuit kit. Latest thing in electronics.
Replaces conventional wiring. Includes copper lam-
inate, etching salt, etchant resist, drawing pen and
instructions. Only $2.25. Springfield Enterprises, Box
54-E7, Springfield Gardens 13, New York.

BUILD a metered 6 volt power source for less*than

$4.00. Ideal for experimenter. Car req'd. Plans 50
%ents. Edward Obarowski, 80 River St., Thomaston,
onn.

ELECTRIC Brain plays game! Build it. Challenge
your friends to beat it! No tricky parts, easy to make.
Complete instructions, fifty cents. Jay Acey, Dept.
E-1, Box 132, Greenwich, Conn.

SCHEMATICS, Simple Instructions, Capacitor, Tube,

Signal Checkers, Amplifiers, Transistor Receivers,
Others. $1.00 Complete Booklet. Surge Designs, Sy-
osset, L. I.

OVERSTOCKED! Giant Assortment Standard Radio
Parts, Not Surplus, $8.50 Value, $3.00 Postpaid, Stout
2241A E. Broadway, Muskegon, Mich.

WANTED

CYLINDER and old dise phonographs. Edison Con-
cert, Balmoral, Conqueror, Opera, and Oratorio mod-
els. Berliner Gramophones and Zono-o-phones, Co-
lumbia disc and cylinder Graphophones, Bettini
micro-reproducer. Want old catalogues and litera-
ture on early phonos prior to 1819, Will pay cash or
trade late hi-fi components. Popular Electronics
Box 50.

INVENTIONS WANTED

INVENTIONS wanted. Patented: unpatented. Global
Marketing Service, 1404 Mitchell, Oakland 1, Calif.

PROMOTIONS at their best. Free particulars. Supe-
rior, 340-342 North Rodeo, Beverly Hills, Calif.

HELP WANTED

FOREIGN-U.S. Job Information Directory. So. Pa-
cific, Alaska, Canada, So. America, Europe, Africa,
Spain. Unskilled—=Skilled—Office. Contractors names,
locations, addresses, amounts listed. Stamped self-
addressed envelope appreciated. Job Information 9E,
Waseca, Minn,

BUSINESS OPPORTUNITIES

WANT To Make kig money at home? $5 profit in an
hour possible with Invisible Reweaving. Make tears,
holes disappear from clothing, fabrics. Steady year-
round demand from cleaners, laundries, homes. De-
tails Free. Fabricon, 8343-S Prairie, Chicago 19, Ill.

$70 WEEKLY guaranteed—home. spare time. Simpli-

fied mail Bookkeeping. Immediate income—easy!
Auditax, 3475727T, Los Angeles 34.
July, 1955

FREE Booklet ‘Money-Making Facts” tells mechani-
cally-inclined men how to start spare time business
at home. Lee Foley Company, Columbia Heights,
Minnesota.

RECAST Old batteries into new. Latest achievements.
Battery Laboratories, Mifmeagolis._

AGENTS, Bargain Hunters Wanted. Big Discounts on
Nationally advertised Merchandise. Wholesale Cata-
log $1, refunded with first order. Irving Pollack, 12
Cedar, Akron, New York.

TAPE RECORDERS

TAPE Recorders, tapes, accessories. Unusual values.
Dressner, Box 66E, Peter Stuyvesant Station, N.Y.C. 9.

INSTRUCTION

OPPORTUNITY! Complete high school at home in
spare time with 58-year-old school. Texts furnished.
No classes. Diploma. Information booklet free.
American School, Dept. XB56, Drexel at 58th, Chicago
37, Illinois.

SHOKTHAND In one Week—EZ Longhand System $2
Returnable. Sterling, Great Neck 39, N. Y,

MINERALS & PROSPECTING

GEIGER Counter and Metal Detector Kits. Inexpen-
sive, Educational. Free Literature. Electronic Appli-
cations, Dept. B, 5024 Lee Highway, Arlington 7, Va.

GEIGER Counter Kit—Only $64, assembled $76, more
sensitive than most counters and scintillometers.
Counter Diagrams, 50 cents. Uranium, 1.00% Uz Os,
$1.00. Determine ore values with this accurate sam-
ple. T. Barrett. 2319 Kathryn Ave., Torrance, Calif.

URANIUM Ore Calibrated Radium Standard Speci-
men Kit—Indispensable for standardizing geiger
counters. $4.95 (No C.0.D.’s). Monitor Products,
Suite 1004, 516 Fifth Ave., New York 36, N. Y.

URANIUM Pinding Made Easy. Completely Transis-
torized Geiger Counters now availlable for the first
time. Extra Sensitive. Lightweight. Scientifically en-
gineered. Unconditionally guaranteed. Also a com-
plete line of prospecting instruments priced from
$19.95. Write today for free information. Universal
Atomics Corp., Dept. I’E7, 19 East 48th Street, New
York City.

URANIUM Found Easier with Universal’s new Miracle
Transistorized Audic. Adapts to all Geiger counters

. amplifies detection clicks ten times . . . replaces
bulky earphones . . . operates 500 hours on 15¢ flash-
light cell. $15. F.O.B. N.Y.C. Send $5 for C.O.D.
Universal Atomics Corp., Dept. PE 70, 19 East 48th
Street, N.Y.C.

MISCELLANEOUS

BUILD super crystal radios, electrotomic crystal de-
tector, instructions 50c. Electrotomics, Box 98-E,
Dixon, Missouri,

CRYSTAL Detectgré—;e—vv—type—ioud—SOc._MaTmart,
Box 92, Paramus, N. J

MAIL Operators, Agents, new mail order item, a
thrilling treasure will create sensation coast to coast.
$2.00 brings sample, Literature. Jay Gee Ell Co,
Box 82, Dept. EW, Honolulu 8, Hawaii.

-’I‘UBES—TV,' Radio, Transmittirg, special purpose
types—Bought, Sold, Exchanged. Send details to B. N.
Gensler W2LNI, 512 Broadway, New York 12, N. Y.

COLOR Television from Standard TV using color
wheel, simple converter. Details, Colordaptor, 3471
Ramona, Palo Alto, Calif.

PSORIASIS Victims—Hopeless? New Discovery! Free
Trial Offer. Write Pixacol, Box 3583-PE, Cleveland 18,
Ohio.

ELECTRONIC organ engineered for home construc-
tion. 30 keys, 3 tubes. A real musical instrument easy
to build. Complete set of Plans only $1. Solotron Co..
29641 Gilchrist, Farmington, Mich.

BUILD your own electronic organ, or electronic brain.
Jim Kirk, 1552-A Church, San Francisco 14, California.
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ELECTRONIC PHOTO Fl.ASH 100 watt SEC,
Operates on auto battery or any 6/12 or
12/24 VDC source. Complete with ignition
coil, ftrigger, housing and strobe light.

TRANSMITTING MICA

Brand
69: =
.002- MFD

3000 VD¢

=", ] FILTER Assembly includes 20 ft. cord, SYL.
iR i PI.UG-IN COILS UNITS VANIA A-1073 200 watts  bulb.
$50.00 Y (Similar to Sylv. 4330). Extra
Valve) $215 Choose from 4-5.6

Parts Kit, Spare 1073.
FUSES, VIBRATOR
Instruction Manual

Phem plug and
jock
BINDING POST,
Prevents RF g g

Feed Bock. Hos
2 RF CHOKES.
72 UH Powered $295 IGNITION COILS

Iron Cores. PRI, 130v. Condenser,

Prong Type
¢ BRAND
NEW

1 MEG PRECISION RESISTOR
l w«n l‘)

Less Case
From BC 375 TRANS.
YOUR CHOICE of
TU 26B, TU 88, or
TU 10B. Wt. 12 Ibs,
SR

W L i 1

LSRR

MohU;.ATION KIT 1 HARDWARE Kit 4, Rotary Switches
and DRIVER MIKE KIT oo D0, ¢ 33-:‘5’%":.‘.'1
TRANSFORMERS Uses UTC. Transformer end Western -W \:‘uo;ly.‘ls $250

was $1.49

KIiT 2. CERAMICONS

Electric Mike, Ideal

for Hams, PA. CAP, 95
Recordleg, Moblle $l
Eaqutp. _s0 DB/8O-

7500 CPS.| Disgram Fuymlished

PHOTO ELECTRIC CELL

KIT 5. RESISTORS
e 3|15

15 .
St \vn u L1}

Both Units Only

PR} 5000 Ohms
output. Sec. #1
500 O

$995 $l9 5'5'3 ’:(MIPH

Fa

Used in Gun Comera.
24 VDC. Will run on
110 VAC.

TUBE SPECIALS

116 wait bleeder. 5 sections
(750—23 23~ 7,500 —3,000).
Total ... 11,296 OMHS.

FULL
WAVE
METER RECTIFIER

For use with
PRICE
ot ua wetr QB¢ ) 5 Aot chrmmn 110 VAC RELAY %5, 957, 9000, PRICE
R.E, Mo L4 Voit aut. eramic Type ” SRAND 2001 a1
crioke (GUIUS, B %5 3nit iy oy b 169 A ook 2
'W 807 1.00
25 MH ¢ . : LHARE 2051 50
125 MA. 29 - 8 AMP. CONTACTS 1625 . 25

5245 GRAND RIVER with

NCE

°é¢av°ar 280

nAI)I
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Discharge PRI e+ $1.29

SN W

#2 B O
3.
. 00 POTTER and $I95 Sidetone 15 1
3 P OVERLOAD RELAYS L ap G
W N\
. WILLARD ‘w\m*&\\\&\
BATTERY GUN CAMERA
5215 MOTOR
95/
— i RS
3 U\)@?} Brand New

/ (L85 '° DAYS NET
~aani0 CO. i SN
orchandise g, b
® Phone TYler 8-9400 ublest & prio, g0,
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N 95{ SENacoumical KIt 3. Volume Controls ":'L‘s’“fl: CHOKES
! $ 95 Sound Projector. 23 AssorvED, 1 R ¢
“"i" ‘gzlvs.sr Also useful for open- 2 5
657 o Brand x‘l?:v:ﬂr;ygl:u::o" - 5 x\z&n‘\:\x\‘g& X
: S RN -
Mmg\\X\\\{@“ N S N \\\M‘W‘\W m\m e \&\xn 7. ronou A SLIOE
\\\\ N R =
&\ou CONDENSERS ALLPURPOSE FIL. MYSTERY PACKAGE ”,‘P’""“ $ 25
TRANSFORMER ELECTRONIC PARTS 323 LT,
M': :go( PR":‘ PRI 117 v, The Surprise of Your Life
d unas . PAPER & CAl
; % 32 :0::‘ e o ::n:; GNI';; Werth $30. K"C'OND SERS N
10 600 V75 o4 v. lioA "5"“ °°V" Our Prece ,’.2,\:,”:’,::," 15
2 1000 .95 T uuu 'm 'or med. 180 v L $
41000 149 YA the herm stc, $495 oL uia3esc
AL 4-1000 TEECETRN
by m4600 2.75 y LIMITED SUPPLY!
8 1000 249 \\;\\
52500 139 e : N NRNRS . RCA OUTPUT
o TRANSFORMER
ey "N P.P.6LE"
o FIL. TRANSFORMER s
PLATE TRANS. . 110 volt 60 cy. 4 volt
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cabinart KITS

HI-FI speaker-equipment cabinets

Model 80 has lift lid, removable panels.
Bass reflex tuned for 12” or 15" speakers.
Overall dimensions: 33%;'H, 23W, 16"D.
MBO tuner section, inside: 20”H, 213,"W,
15Y,D. M8112, M8115 baffle volume: 6
cubic feet. $4' white pine

Model 80 equipment cabinet kit $27.00
Model 8112 12" speaker cabinet kit 18.00
Model 8115 15 speaker cabinet kit 18.00

p All kits precision-cut to size, baffles pre-cut for 12" or 15" speakers,

Kits include Saran plostic acousticloth, glue, sandpaper, plastic wood,
hardware, assembly instructions and finishing instructions. Write for
complete catalogs and nearest Cabinart kit dealer.
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Model 61, 12" speaker—$19.95

Sl oLy Model 63, 15" speaker—$23.95

cabinart

all prices slightly higher west and seuth

ACOUSTICALLY ENGINEERED—ASSEMBLED WITH ONLY A SCREWDRIVER!
i

FEATURING THE KLIPSCH-DESIGNED

ready-to-finish birch

REBEL enclosure development entails a
cavity and slot port, to form a resonant
chamber, and a horn coupled to the
slot. The slot is loaded by the horn; the
1§L proportioning of slot, cavity and horn

\\J provide bass response below 100 cy-
: / cles which corresponds in efficiency
to the front-of-cone direct radiator re-
sponse above this critical 100-cycle
point. There are two ways one might
consider the function of this horn. One
is a bass reflex with a horn acting as a resistive load on the
port. System resonances are damped by useful radiation re-
sistance while the horn does not cost anything. It is aiready
formed by the room corner. Again, if a full horn were added
below the 100-cycle point bass response would be boomy and
unnatural. But, in the Rebel enclosures, the cavity-port com-
bination acts as an acoustic low pass filter. And its design is
such that low-end response will compare with response higher
in the sound scale.

MODEL K-12—$36.00
MODEL K-15—$42.00
DIRECT RADIATION OF HIGHS
BACK RADIATION OF LOWS

KIT FORMS BY [ ] 75 North 11th Street

- Brooklyn, N. Y,
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$-53A The finest small communications receiver
built and ideal where maximum performance is
required “in small space. Several steps better
than the S-38C, but not guite up tb larger
S-40B. Covers Broadcast Band 540-1630 ke plus
four short-wave bands covering 2.5-31 and 48-

Electrical bandspread for easy tuning. Two i-f
stages. Switches for automatic noise timiter,
code reception and high-low tone. Phono jack
for records. Headfone tip jacks on rear and
built-in PM speaker. Temp. Compensated totre-
duce fading due to frequency shift. For 105/

4.5 Mc. 125 V. 50/60 cycle AC.

Brano New and very much wanted— @ Full 50 walt peak envelope output,
Model HT-30 Single Sideband AM and e Complete built-in metering.
CW Transmitter/Exciter. ® Unwanted sideband at least 40 db
o Highly stable VFO with full 100:1 down. AM--DW_SSB.
ratio gear drive system built-in, cal- e Undesired beat frequency dewn 60
ilbrated in kc. db or more. T. Y. I. suppressed.
e Stability comparable to most crys- o Stable 50 ke filter system.
tals .009%. Full band switching. o Provisions for coaxial output fitting.

e Ample gdin for 55 db microphone. o

Built-In voice control circuit with
Hum and noise 403ib down.

bias switching for final amplifier.

R " Model SX-96 Selectable Sideband Receiver

~==% @ Covers Broadcast. 538-1580 k¢ plus three
S/W 1720 kc-34 M

o Double conversiod with selectable crystal
controlled second osciilators.

@ Selectable sideband reception of both sup-

pressed carrier znd full carrier trarsmis-
slons. Highly selective 50 ke 1. F. system.
® CW operation with AUC on, Delayed AVC.
o Calibrated bandspread — 'S’ meter—double
superhet. Precision gear drive dial system.
e 10 tubes, 1 rectifier and voltage regulator.
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S-94 (S-95p These two new Civic Patrol receivers &
over 10 times as sensitive as previous models, greatar
increased audio power output 2ad bullt-in relay =quelih
system. Perfect for monityring, police, fire, taxieah,
telephone-mobile, forestry, Civil Defense. The $-94
covers 30-50 Mc and the §-35 150-173 Mc. Built-in
speaker and provisions for) headphones. Eight tubes
plus rectifier. 105/125 V. J0/60 cycle AC/DC.

$-380 tow cost unit with nigh priced perform-
ance over Hdroadcast Band 340-1650 k¢ pius
three short wave bands from 1650 kc¢-32
Electrical bandspread operates over large eas
to-read dia! Headphone tip jacks on rear and
powerful buiit-in PM speaker. Oscillator for re-
ception of cede signals. Four tubes plus recti-
fier. 105/1.5 V. 50/60 cycle AC/DC.

Write for complete specifications.
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