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“SCOTCH’’ BRAND JUGGLES ATOMS

to produce the finest long play magnetic tape!

Years ago “SCOTCH™ Brand pioneered modern
magnelic tepe—und solved a knotty technical prob-
lem at the same time. The problem? How to produce
recording tape with a uniform, magnetically-responsive
oxide surface for finest recording results.

“SCOTCH™ Braud does it by making its own oxide
costings. It’s a difficult job and anly “SCOTCH”
Brund dees it — spiitting aloms to transform un-
magnetic oxide Intp a super-magnetic coating sensi-
tive enough 10 record even a whisper! But this extra
work is worth the effort, as you’ll hear vourself.
Today—listen 10 & reel of new “SCOTCH” Brand

nG sy ouron

SCOTCH EiuPlay Magnetic Tape 190

with 50% more recording time

BRAND

2

o
%

'@g The term "BCOTCH " 2nd the plaid design are registered trademmarks {or Magnetic Tape made in U.S,A. by MINNESOTA MINING AND
B¢ MFG. CO.. St. Faul 6, Mina. Export Sales Olfice: 99 Park Ave., New York 16, N.Y.

Extra Play Magnetic Tape 190. It offers you 50%
more recording time on a standard-size reel, plus
complete fidelity and purity of sound.

New! “LOOP-LOK” reel for casier threading!

Saves time...saves tape! It’s
“Scorcu” Brand’s exclusive
""Loop-Lok” reel. Just loop tape
around the new-design center

in for instant threading, Tape
ocks tight without necessity
of wasteful wrap-around, yet
releases fast at end of reel.
Lnjoy this “Scotcu” Brand
feature at no extra cost!

© 1955 3M Co
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BUILD 16 PRINTED CIRCUIT
and METAL CHASS|S RADIO CIRCUITS

ONLY $1995 COMPLETE

WITH THE NEW DELUXE 1956
PROGRESSIVE RADIO "EDU-KIT"

® Absolutely No K ncwledge of Radio Necessary
® Learn Practical Radio Theory and Construction
® No Additional Parts Needed

® Excellent Backgronnd for Television

® Build 16 Receiver. Transmitter, Code Oscil-
lator, Signal Tracer, Signal (njector Circuits

WHAT THE "'EDU-KIT'* OFFERS YOU

You will learn how to huild radios using regular punched metal chassls and professional radio
You will learn the baslc principles
You will build sixteen recelver, transmitter, code oscillator, signal tracer and
sional injector circuits, and learn how to operate them. You will learn the principles of RF and AF
amolifiers, detectars, RF and AF oscillators, rectifiers, etc. You will learn how to service and trouble-
shoot radios. You wil! build a Printed Circuit Signal Injector. and fearn the principles and practical
aspects of this revolutionary new method of radio building. You will learn and practice code, using
the Progressive Code Oscillator. You will receive instructions for F.C.C. Novice Licenss. In brief,
you will receive practical hasic training in Radio, worth many times the small price you pay,

schematics. You will learn how to wire and solder radio circuits.
involved in radio.

THE EDUCATIONAL RADIO KIT FOR EVERYONE

You do not need the sliohtest background in radio or science.
The ‘‘Edu-Kit'* is designed for the complete heginner. It is used
by young and old, !y radio schools and clubs, by Armed Forces
personnel and Velerans. No instructor is required. The ‘‘Edu-Kit"”
|l|stliucti0n Manwals are exceedingly clear and complete in all
details.

""EDU-KIT'" IS USED THROUGHOUT THE WORLD

The Progressive Radio “'Edu-Kit"” is used in every state of the
U.S.A., the Dist-ict of Columbia, Alaska, Virgin lslands, Puerto
Rico, Hawaii, Guam and the Canal Zone. It is used in 79 countries
in all parts of the world., including Canada, Philippines, Korea,
South Africa, Saudi Arabia, Venezuela, Israel, France, England,
Japan, india, ete- The *“Edu-Kit'" is very popular with American
servicemen stationed overseas.

THE PROGRESSIVE RADIO "'EDU-KIT'' |S COMPLETE

You will receive every part necessary to build sixteen different
radio circuits. You will receive all tubes, tube sockets, variable,
electrolytic and paper condensers, resistors, tie strips, coils, hard-
ware, tubing, Printed Circuit materials, punched metal chassis,
Instruction Manuals. etc. No solder or wire included. tn addition,
you receive an elsctr-c soldering iron as well as a Radio and Elec-
trical Tester. All pars are guaranteed, brand new, carefuily selocted
and matched. The ‘“Edu-Kit" now also contains lessons for servic.
ing with the Pregre:sive Signal Tracer and the Progressive Slgnal

Injector, High Fidelity, F.C.C. Novice instructions, Quizzes, Printed
Circuit instructions,

"EDU-KIT” Now Inciudes PRINTED CIRCUITRY in addition to
Regular Wired Punched Metal Chassis Construction

At no increase in price. the ‘‘Edu-Kit"” now
and TV trouble:

machines, etr.

A Printed Circuit is a special insulated board on which has besn deposited a conducting
The various parts are merely plugged in and

material, which fakes the place of wiring.
soldered to ferminals.

MAIL TODAY o ORDER SHIPPED SAME DAY RECEIVED ® 30 DAY MONEY-BACK GUARANTEE

® 30 Day Money-Back Guarantee

® Free Soldering Iron, Tester & Other EXtras
@ School Inquiries Invited

® Used in 79 Countries

® Learn Hlgh Fidelity

A increase 3 1 includes Printed Circuitry. You bulld a
Printed Circuit Signal inisctor, a unique servicing instrument that can detect many Radlo

{ This revolutionary new technique of radio construction is now becoming
Popular in commercial radio and TV sets as well as in hearing aids, computors, business

Reg. U. 8. Pat. Off. Pend.

Radio-Television

Servicing Literature
on request
(See Coupon bglow)

‘““LEARN BY DOING''—
THE PROGRESSIVE TEACHING METHOD

The Progressive Radio ‘'Edu-Kit’" uses the principle of ‘‘Learn
by Doing.”” Therefore you will build radio circuits, perform Jobs,
conduct experiments, and make refairs in order te illustrate the
principles which you learn, You begin by examining the various
radio parts, which are individually packaged and identified. You
then learn the function, theory, wiring of these parts. Then you
build a simple radio. With this first set you will enjoy listening to
regular broadcast stations, learn theory, practice Testing and Trou-
bleshooting. Then you construct a more advanced radio, learn niore
advanced theory and techniques. Gradually, in a progressive man-
ner, and at your own rate, you will find yourself constructing more
advanced multi-tube radio circuits, and doing work like a profes-
sional Radio Technician. The ‘"Edu.Kit"’ Instruction Manuals are
exceptionally clear in their exnlanations, illustrations and diagrams.
In addition to regufar wired punched metal chassis radios, you now
learn about Printed Circuits and actuaily build a Printed Circuit
Signal Injector. These sets operate on 105-125 V. AC-DC,

LEARN TROUBLESHOOTING AND SERVICING

You will learn how to recaonize and repgir troubles. You will
build and learn to operate the Progressive Signal Tracer and the
Progressive Signal Inlector. You recelve a Radlo and Electrical
Tester. You learn how to use these instruments for radio testing
and repairs. While you are fearning 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 ‘“Edu.Kit.”

FREE EXTRAS

1

included with "EDU-KIT e

Rodio & Electricol Tester i

Electric Sokdering Iron N
Tester Instruction Monuol
Television Book
High Fidelity Guide
Quizzes

Consultation Service
i .

POPULAR ELECTRONICS is
é%ssli,), at B4 E. Lake St., Chicago 1, Il

l O Send “Edu.Kit'* Postpaid.
O Send “Edu-Kit'" C.0.D.

0 sSend me FREE additional
valuable Radio and TV Servicing Literature.

2 S$.A.—No €.0.D.'s. on U.S. b
“'Edu-Kit'' for 105-125 V AC/DC $20.95; 210:-250 V, AC/DC $23.48.)
Name .....ov00ne
Address .. ..coeeoiontasnrormsaseonnsesnnsronsarsasnsionnnsensos-

D N I I P N I T

PROGRESSIVE "EDU-KITS™" INC.
497 Union Ave., Room 517:D, Progressive Bldg., Brooklyn 11, N. 7.

ublished monthly by Ziff.Davia Publishing Company, Willlam B. z
Entered as second class Mmatter August 27, 19
SCRIPTION RATES: One year U.S. and possessions, and Canada $3,00; P.

! enclose full payment of $15.93.
b will pay $19.95 plus postage.

information describing ‘‘Edu-Kit.**
No obligation.

Include FREE

Send check ank or Intern’'t’'l M™M.O.

DR I R R I R RN L R LT Ty

D I I TR I TR RS

1ff. Chairman of the Board (1948-
54 at the Post Office, Chicago, Illinols.
'an-American Unlon Countries $3.50; all other foreign

ocountries $4.00.

February, 1956
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GREAT OPPORTUNITY FIELDS

Conditions are changing. Many “‘one operation’ jobs that
have paid wel: will not last. Don’t be satisfied with a ‘‘no future’’
job. Whether 17 or up to 45 years of age, train the Coyne
way for a better job and a real future in ELECTRICITY or
TELEVISION-RADIO, fields tharoffer a world of opportunities.

YOU can TRAIN in great CHICAGO SHOPS

Train on real, full-size equipmernit 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, President & ‘ A FOUNDED 1899
ELECTRICAL SCHOOL

A TECHNICAL TRADE INSTITUTE OPEZRATED NOT FOR PROFIT
502 S PAULINA STREET, CHICAGO, Dept. 26-71H

ELECTRICITY % RADIO % TELEVISION kx REFRIGERATION % ELECTRONICS

COYNE offers
ION

LOW COST
gTRONICS

Trammg in
Spare Time AT HOME

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

Coyne brings you the first truly lower cost, MODERN—QUALITY Televi-
sion Home Training; training designed to meet Coyne standards. Not an
old Radio Course with Television *'tacked en”. Here is MODERN TELE-
VISION TRAINING including workinz knowledge of Radio. Includes
UHF and €COLOR IV. No Radio backgrourd or previous experience needed.
Personal guidance by Coyne Staff. Practical Job
Guides to show you hew to do actual servicing
jobs—make money early in course.With Coyne
Television Home 'I'raining you pay only for
your training, no cosMy “put together kits’',

- N
ELECTRICAL SCHOOL

500 5. Paulina St, Dept. 26-HT7, Chicago 12 #raining..
NOT FOR PROFIT kind. Established 18995,

February, 1956

B. W. COBKE, Presideat

A

J ®
!.«?" 4 i .

Coyne—the Institution behind this
. the largest, oldest, best
A TECHNICAL TRADE INSTITUTE OPERATED &%ipped residential school of its

Train for Better

in Great
Shops of COYNE

STARY NOW—PAY LATER—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 fto
Careers in Electricity and Tele-
vision-Radio.”’ No cost; no
obligation; nosalesman will
call. Get vital facts now!

I_B W, COOKE, President
I COYNE ELECTRICAL SCHOOL
| 5008. Paulina St.,Chicago 12, I1L., Dept. 26-11H
Send BIG FREE book and details of your
training offer. This does not obligate me and
| no salesman will call. I am interested in:
[ Electricity [] Television-Radio

l Name. =

| Address
| City

SEND COUPON FOR FREE
BOOK )

and full details, (”“ﬁ \
including easy \ = B

Payment Plan. :
No obligation, no
salesman will call.

I_COYNE ELECTRICAL SCHOOL
Television Home Training Div.

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

| Dept. 26-HT7

| Send Free Book and details on Television

I Home Training. This does not obligate meand
no salesman will call.

| Name L

' Address
t City State.
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How to build

transistorized |

TIMERS

RECEIVERS
OSCILLATORS
GEIGER-COUNTERS
METAL LOCATORS

All in this
Informative
book

onLy 50¢

5
§
Ont i

ER——

=

————

ok,

TRANSISTOR |
APPLICATIONS

Moce thow 50 Peoetival Grimmty
| ; wurg

BAvIMION (N722 FRANMSTON.
[

RAYTHEON CK722
TRANSISTORS |
ONLY 99¢ ;

Most of the circuits in
the Raytheon Transistor
Application Book use
low cost, high quality
Raytheon CK722 Tran-
sistors. Buy them through
your local Raytheon Tube
Supplier.

Pt
i i

Excellerce in Elechiondes

RAYTHEON MFG. CO.

Recelving and Cathode Ray Tube Cpera-ions
Newton 58, Massachuset=:
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Electronic Blueprints .. .. ...... ... oo
Magnet in Speaker Housing. . . ...................
Master TV System Package.. .. ...o.ovevnenunenne,
Sun-Powered Rural Telephone. .. .....coovununnnes
ComputerinKitForm...........c.covvienennnnns
Navy Uses Faster-Than-Light Oscilloscope Trace. . ..
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Kit Adapts Tape Recorder for Stereosound. . . ... ...
Ultra-Linear Amplifier Operates at Two Power Levels
Wide-Band FM Tuner. . ...........oovvviinnienn..
Wide-Range Tape Transport for Hi-Fi System.......
Complete Speaker Systems Built from Kits. .. ...... !
“Silent Viewer” Permits Private TV Listening.......
Single-Chassis Amplifier Boasts 35-Watt Output.. ...

40
40
40
40
49
95

76
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COMING NEXT MONTH
POPULAR ELECTRONICS

Transistor Experiments for the Beginner

This is the first part of o series describing
numerous transistor experiments. The required
equipment is kept to a minimum, and parts
purchased for use in early experiments are
utilized in subsequent experiments.

Thermistor Fire Alarm

A simple device that can be preset to deter-
mine changes in room temperature uses new,
readily available $1.25 thermistor.

Tool Shop—Twists and Turns

If you are wondering what tools to buy for your
home laboratory or workshop, this article ana-
lyzes the value of wrenches, screwdrivers, etc.

Adding a Tape Transport to Your Hi-Fi

A discussion of the methods used to install'tape
transports in existing hi-fi systems; cautions to
be observed, and solutions to all the problems
that may arise.

High-Fidelity Avudio ®m Kits ® Radio Control
B Short-Wave Listening B What's New ®
How It Works ® How to Make It  How to
Use It B Carl & Jerry B Tips & Techniques

IN THIS MONTH’S

RADIO & TELEVISION NEWS

(February)

Power Transistors
Turntables Versus Record Changers
A Tape System You Can Build—

A Compatible Tape Deck
Transistor Radios
Unusual Sounds Sell Radio *'Spots™
A Transistorized Signal Tracer

POPULAR ELECTRONICS
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L. €. lans, BS, MA.
Presiden®, Radio-Tcle-

vision Trainieg " Asse- VETERANS_-NON-VETERANS

Director, Pierca School TRAIN Now FORA
TOP-PAY JOB IN

of Radio & Television,

TELEVISION

NOW — while the Television-Radio-Electronics industry is  springing up to meet the heavy demand for these products.
expanding at the fastest rate in history — is the time for
you fo prepare fcr a top-pay lifetime job .. . or your own
profitable busines:. bia product service department estimates that the industry

Blew/ T0)statibns Bee g ingup) candanty) o . salbsrof T will need 200,000 service men by 1959. The best jobs will

sets are breaking all past records . . . new products are 90 1o the men who are ready for them. Right now is the time
being announced almost every day . . . new plants are  for you to prepare yourself. Delay can be costly.

LEARN BY DOING ' =
As part of your tralning | give you the equipment you need | .'&ﬁta Tramsmittes

Trained men are needed urgently. The head of CBS-Colum-

to set up yout own 1ome laboratory and prepare for o BETTER-
PAY TV JOB, You build and keep an Electromagnetic TV
RECEIVER designed and engineerod to take any sixe picture

tube up to 21-inch, (10-inch tube furnished. Slight extra cost ’ f ‘ i Super Nt
for larger sizesd . . . also a Super-Het Radio Receiver, AF-RF \ . [N ' Radie Retrive
Signal Generator, Combingtion Voltmeter-A ter-Oh ter, e = « ”f‘r’ l
C-W Telephone Transmitier, Public Address System, AC-DC AFAT Signet i S T gt Yolinni
Power supply. Eveiything supplied, incduding all tubes. Sensrate ol i System 3

STUDY NEWEST DEVELOPMENTS EARN WHILE YOU LEARN

My training covers all the latest developments in the fast-growing Television-  Almost from the very start of your course you con earn extra

Radio-Electronics industry. You learn about FM — RADAR — COLOR TV — meney by repairing sets for friends ond neighbors. Many of

TRANSISTORS — PRINTED CIRCUITS, etc my students earn up to $25 a week . . . pay for their entire
, ete.

training with spare time earnings . . . start their own profit
CHOOSE FROM THREE COMPLETE COURSES

able service business.
covering all phases of Radio, FM and TV My School fully approved
to traln Veterans under

1. Radio, FM and Belevision Technician Course — no previous experience needed. v E T E R A N s new Korean GI. Bill. Don't
. . L. R ) R ose your school benefits
2. FM-TV Technician Course — previous training or experience in radio required. gr v;‘amngdto‘o tong. write
e . scharge date on coupon.

3. TV Cameraman and Studio Technician Course — advanced training for men :

with Radio or TV training or experience.

Vil send
PYPIUR IR SREN [ |.{1 {pbpba/ Bl M A 1L THIS COUPON TODAY!
EXTYRA TRAINING page book, “How 3

3 ing in Course 1 or 2 you con have two § to Make Money in i NS NS GG B ER NS D B 0D EER iy
(L L R Lol vccks, 50 hours, of intensive Lob work | Tefevision - Rodio - Mr. teonerd C. tane, Presideny

Electronics,”” a Free RADIO-TELEVISION TRAINING ASSOCIATION
EXTRA COST! i i g RAINI g «
on modern electronic equipment at our ;‘}',';2',' ',‘,’,"",';,3’,“" Dept. E-2C, 52 Eost 19th Street, New York 3, N.Y.
associate resident school, Pisrce School | showing how and

o] Mr. L : Send NEW FREE 80OOK, FREE
of Rodio & Television. THIS EXTRA TRAINING 1S YOURS AT NO SAMPLE LESSON, and FREE oids that will shew me
EXTRA COST WHATSODEVER!

how I can make TOP MONEY IN TELEVISION. | ynder.
FCC COACHING COURSE

stand 1 om ynder no obligation
(PLEASE PRINT PLAINLY)

Important for BETTER-PAY JOBS requiring FCC Licensel sy <l
You get this training AT NO EXTRA COST! Top TV jobs Riice
go 1o FCC-licensed technicians. citv. = Zone____Stote_

FUENIECNIN VETERANS!

3 Rodie-FU-TY Technicon Covrta | Write discharge date
0 FH-TY Technicion Course

[ T Comereman & Srudie
Technicion Course

» * T ¢ ¥ :,,
madw dmbwn LN raining i}
52 EAST 19th STREET e NEW YORK 3, N. Y. 11 1L T T T
Licensed by the Stote of New York ® Approved for Veteron Troining NO OBLIGATION

February, 1956 7
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instruments
giveyou...

Precision
components
ond assembly

VA

2 RF Signal
!echn.lques Generator
fnsuring EMC Model 501
unexcelled with leads

$37.90 (Wired &
Performance Tested)

and accurucy
never before
ot such a low

$24.90 (Kit Form)

Price

with the
famous EMC
standords of

Quality
all of which means
you get a greater

Quantity

of modern equipment W
far better,

faster servicing. Resistance-Capacity

Substitution Box

EMC Model 900
NS RS TR s Amr N W ER eu s et

$17.90 (Wired &
Tested)
$10.25 (Kit Form)

Yes, tell me more, send .me — FREE — a

detailed catalog of the complete EMC line.
Name

Street

ELECTRONIC MEASUREMENT 3 CORP,

280 LAFAYETTE STREET
NEW YORKX 12. NEW YORX

EXPORT -OEPT - 37G BROADWAY, N.Y. 43, N. ¥

Comments on

Diamond u
Phonograph :
Needles

by %

“As a singer | am naturally interested in hearing phono-
graph records played back as perfectly as they were
recorded. For that reason I play my records only with a
diamond phonograph needle.”

(2-:'317:} Be sure your phonogroph is ®quipped with @ DIAMOND stylus

For further information write 10: Dept.NA2 62 S1. Mary SE, Yonkers, N. Y.

“TOOK IN $217
FIRST 10 DAYS”

Some make more, some less
We help you to start Your

Own All-Year Business
Make Big Money! With our
easily operated, highly effi-

cient wall washer, Chas. [}
Stelle took in $217 gross in

first ten days. E. L. Goss | oy
took in more than $10,000 in | g
one year. E. C. Taber wrote,

“I made $400 gross in two {

weeks.”” And no wonder—this machine washes
walls 6 times faster and better than by hand.
Your Money-making Opportunity. Enjoy in-
dependence—freedom from bosses, layoffs.
Customers everywhere—homes, offices,
schools, etc. Expenses low, profits high. No
shop necessary; operate from home. Can start
spare time until your full time is available.

Lose no time. Get all facts without obligation

FREE BOOK! MAIL COUPON TODAY!

® VON SCHRADER MFG. CO.
® 244 “W' Pl, Racine, Wisconsin

Send at once (no obligation) your FREE
booklet containing information about your
WALL WASHING MACHINE and how I can start
my own permanent, profitable business.

Name

Address

[ E X EENE RN N N ]
(AR AR N EENENENNN]

City. Zone.
POPULAR ELECTRONICS

State.
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ALLIED’S own KNIGHT ELECTRONIC KITS...

better by far...easiest fo

Sensational Valve
“Space Spanner”
Band-Switching
Receiver Kit

THRILLING SHORT WAVE AND BROADCAST

All-pew 2-band receiver in easrto-build kit
s

Model 5-243
form at a very low price. Pulls in thrilling
95 short-wave (6 to 17 mc) and standard broad-

s cast, plus amateur, aircraft, police and
marine radio. Features special regenerative

circu.t; highly sensitive on broadcast band.

Bandswitch selects broadcast or short wave. Has 4" PM
speaker and beam-power output tube for plenty of volume;
headphone connecto -s for weak signal listening; slide switch
cuta out speaker. Employs 12AT'7 regenerative detector
and audio amplifier; 50C5 wer output; 35W4 rectifier.
Six controls; Bandapread; Main Tuning; Antenna Trim-
mer; Bandswitch: Regeneration; Audio Gain. Panel fin-
ished in attractive gray with black knobs. Includes all
parts, punched chasds and tubes. Less wire and solder. 7 x
10z x 67; for 110-120 v. 50-60 cycles AC or DC. 115 lbs,
Model $-243. Net F.0.B. Chicago, only L
Model J-110. Dual Hzadset for above. Net.......... $1.79
Model C-100. Antenna Kit for above. Net.

build...and you SAVE MORE

KNIGHT Kits are the last word
in electronic design, fascinatingly easy to build,
satisfying to use. They're a pleasure to
assemble—you just follow the outstanding
easy "Step-and-Chek' instructions. All KNIGHT

Kit parts are premium quality to assure top

performance. ALLIED—the reliable name in
Electronics—offers you the very best equipment
in KNIGHT Kits—and SAVES YOU MONEY!

Knight Vacuum Tube
Voltmeter Kit (VIVM)

NEWEST PRINTED CIRCUIT

Model 2125 New, stable, accurate.

; Entire chassis is a
. 95 rinted circuit board.
: s aximum convenience

- in arrangement of
scales and controls.
With peak-to-peak
scale for FM and TV work. Ranges: AC peak-to-peak volts,
0-4-14-40-140-1400-4000; AC rms volts and DC v., 0-1.5.5-15-
50-150-500-1500; ohms, 0-1000. 10K. 100K; 1-10-100-1000

m Famous Knight

10-In-1 Electronic
Lab Kit
Model 5-263

s'l 245

BUILD ANY OF 10 FASCINATING PROJECTS

Instructive! Ideal for experimenters, beginners—fun to
build! Construct a sensitive Broadcast Receiver; Amplifier
(for phono or mike ; Wireless Phono Oscillator; Home
“‘Broadcast Station”; Code Practice Oscillator; Capacity-
Operated Relay, or any one of four other fascinating proj-
ects. Kit includes mounting baard, tubes, all parts, hard-
ware, microphone. and 12-page builders’ manual. For 110-
120 v., 50-60 cycle AC. Less wire and solder. 10 Ibs.

Model 5.265. "10-in-1" Kit. Net F.O.B. Chicago...$12.45
Model J-112. Headphone. Net. C......98¢
Model P-003. Phototube for Photo Relay project. Net.2.00
Model H-024. 4-Prong Socket for Phototube. Net. ... ... 8¢

megs; db scale, — 10 to 5. Complete kit, ready for easy
assembly. Shpg. wt , 6 1bs. Prices are net F.Q.B. Chicago.

Model F-125. Printed Circuit VIVM Kit. Net. . .. ... $24.95
Model F-126. Hi-Voltage Probe; extends DC to 50,000v. .4.50
Model F-127. Hi-Freq. Probe; extends AC to 250 megs.. .3.45

e S —rEii

Popular Knight
10-Watt Hi-Fi
Amplifier Kit

Model 5-234

20%

Famous for wide response, smooth reproduction, low cost.
Frequency response: + 1 db, 30-20,000 cps at 10 watts.
Harmonic distortion less than 0.5%, at 10 watts. Intgrmod.
distortion less than 1.59% at full output. Controls: on-off,
volume, bass, treble. Input for crystal phono, tuner. Chassis
punched for preamp kit. Maiches 8 ohm speakers. 14 Ibs.

Model $-234. Amplifier Kit. Net F.O.B. Chicago.. ... $20.95

Knight Wireless
Broadcaster Kit
Featured in
*'Popular Electronics”
May 1955 issve

Model $-705

5875

Highly efficient wireless broadcaster for “broadcasting”
with phonograph cr mike to any standard radio up to 50 ft.
away with no connection to set. Use with crystal or mag-
netic cartridge or mike (crystal or high-impedance dy-
namic). Delivers clear, well-modulated signal with minimum
distortion. 434 x 5 x 6”. A fascinating project. For 110-
120 v., 50-60 cycles AC or DC. Complete with tubes,
chassis, all parts and easy instructions. Shpg. wt., 3 lbs.

Model $-705. Wireless Broadcaster Kit. Net $8.75
Model $-586. Crystal Microphone. Net. ............ $3.95

SAVE! Order from ALLIED today! U T TR L AR e

February, 1956

Model $-235. Preamp Kit for above. Net.. ... ..

ALLIED RADIO

Allied Radio Corp., Dept. 79-8-6
100 N. Western Ave., Chicago 80, lllinois

Please ship me the following KNIGHT Kits:....,....

My check [0, money order [J, for $. ... .. .enclosed.

Address

City. .

9
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AN IMPORTANT NEW
CONCEPT IN EXTENDED
RANGE TAPE EQUIPMENT
FOR THE HOME MUSIC SYSTEM

Gentle
as a Lamb

" with fast for-
ward that
protects

“'thin base’
tape.

VIKING.// 75 monauraL

PLAYBACK DECK...$59.95 =&

PAY-AS-YOU-GROW in this fascinating new
magic of recorded tape. With VIKING, you can
add one unit at a time until you have complete
professional quality, full-fidelity playback and
recording equipment . . . a high fidelity comple-
ment to your home music system. Unbelievably
economical, too, for components of this quality!

INSTALLS AS EASILY
AS A RECORD CHANGER

Start with the basic VIKING fi75 MONAURAL
PLAYBACK DECK . . . linear tape transport of
exceptionally simple design with truly outstand-
ing performance, actually operating with less
than 0.29% flutter or wow. It features the revo-
lutionary Dynamu head for frequency response
beyond any ordinary tape equipment; 40 to
14,000 cycles within 3 db at 7.5 IPS.

Add the VIKING PB60 PLAYBACK PREAMPLI-
FIER for exact NARTB equalization and 55 db
preamplifier gain.

As your needs and desires grow, you can convert
this basic deck for full stereophonic sound by
the addition of simple, easily installed head as-
semblies. (A new VIKING head assembly plays
both ‘‘staggered’”’ and ‘‘in-line’’ tape.)

Add an erase head and a VIKING RP61 RECORD-
PLAYBACK AMPLIFIER for superb recording
and dubbing. This unit is designed for extended
range recording, featuring 70 kc bias, more than
60 db gain and NARTB equalization.

Buy your tape system a unit at a time, or buy it
assembled and tested in Monaural, Binaural, and
Record-Playback models.

YOU TAKE IT FROM HERE!

Order by model no. from your dealer.
Write for information.

VIKING OF MINNEAPOLIS

3520 E. 43rd St., Minneapolis, Minn.

Distributed in Canada by Musimart of Canads, 901 Bleury St., Montreal

10

LET

ERS

FROM OUR READERS

Invisible Light Burglar Alarm
® Where can I find a circuit that uses invisible
light as a burglar alarm? I would like to wrap
it around the house with mirrors.
LoreN WOODLEY
Culver City, Calif.

Burglar alarms using ultraviolet light seem to be
in demand by our readers. Cadmium sulfide cells
are sensitive in both the infrared and wultraviolet
regions. Plans are now under way to build an
invisible light “intrusion alarm” for POP’tronics
readers.

Multimeter for Lie Detector
® ] want to use the lie detector described in
your May, 1955, issue with a 20,000 ohms-per-
volt multimeter. How can I modify the circuit
or increase the per-volt sensitivity of my meter?
Davip C. SCHIELE
Meeting Creek, Alberta

Sorry to report, Dave, that neither scheme
will work as well as using a regular vt.v.m. The
lie detector wuses a delicately balanced bridge
circuit and a 20,000 ohms-per-volt meter would
load it down too much. Ipcreasing your meter
sensitivity calls for rewiring your multimeter or
adding an external amplifier—neither of which
is really very practical.

Metal Locator Operation

® If a shield is needed to keep your metal

locator (June, 1955, issue) from reacting with

non-magnetic metals, does this mean that it will

only react to metals such as iron and steel, and
not to zinc and copper?

Gary Brock

Chillicothe, Mo.

Sorry, Gary, maybe we didn’t explain that
clearly enough. The shield prevents the search
coil from capacitively reacting to metallic and
non-metallic objects. When in operation, it will
respond to any conducting substance within
range of the coil's magnetic field.

English Language Announcements

® The recent short-wave column by Hank Ben-

nett which included listings of the times when

English language announcements could be heard
from foreign stations was a real help.

DoNN WoODMAN

Schenectady, N. Y.

$2 Baffle Again

® T built the $2 baffle described in the October,
1955, issue, and I must say that it certainly does
justice to any speaker. I am using a University
Model 308 triaxial here and plan on making this
a permanent installation.
JACQUE SHUBERT
Parshall, N. Dak.

POPULAR ELECTRONICS

WWW_ akmerieaniadiahistary com
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Now..InYour Own Home LEARN

RADIG- ELECTRONICS

THE AMAZINGLY EFFECTIVE

QGE.Q Eo WAY

B _with the aid of BOTH
HOME LAB EQUIPMENT
and HOME MOVIES

What will mailing the coupon below do for YOU? Just
this! You'll find out about one of today’s most remarkable
. . . practical ways to prepare to get into America’s amaz-
ing billion dollar opportunity field of TELEVISION-RADIO-
ELECTRONICS. You'll see how to get into highly inter-
esting work that pays well .. . that offers one of Amer-
ica's most promising futures . .. that enables you to
start your own business almost “on a shoe string,”” if
you prefer this to a job opportunity.

And above all, you'll get some GOOD NEWS espe-
cially welcomed by men anxious to eorn REAL
MONEY in this growing field. For you'll see that

NOW you can get the kind of practical, laboratory-

type training so desirable for making real progress

in_ Television-Radio-Electronics AND WITHOUT

LEAVING HOME.

You'll see that DeVRY Technical Institute sends

everything needed to set wup your own HOME

LABORATORY. You get and keep the same type of basic

electronic equipment used in our modern Chicago Training Labora-

tories. You get home training that includes the knowledge and experience

gained from Iraining thousands of students first hand in Chicago. And to top

it all, you use DTI's amazingly effective and exclusive home training aid—

INSTRUCTIVE MOVIES. But why not get the complete story? Mail coupon today
for complete facts.

1 Build over 300 fascinating experi- 4 Use a 16 mm. movie projector ond
® ments from 16 BIG SHIPMENTS of ® new series ofhi:hlyinl'mtﬁve moviey
Eloctronic-Radio parts which you KEEP. —a wonderful aid to help you grosp
. important fundamentals faster . .. easier
J Bullld valuable ::mmer:ml-"‘yptl test . better.
equipmont—as shown fo the left— Enjoy well-Hlusirated, easy-to-read
which you KEEP. This includes a quality 5. Enioy welld A T et
5-INCH oscilloscope and vacuum tube grams.
yetmetesnootlhighly luseiulNforATs 16 6. Get an honest-to-goodness EMPLOY-
. * MENT SERVICE to help you get a good
3 Build and keep a big 21 INCH TV Set, job after graduating-—~or assistance in
* {D.T.\. offers anather home training in starting your OWN SALES AND SERVICE
Television-Radio-Electronics, but without BUSINESS. Mail coupon today for the
the TV set)) complete details,

} .
Get this ways R OERY
- 10 LABORATORIES
R erions ” i you peater, get ot MILTARY SERVICEL
\ : ho! 1 ked EAR your proparation in sur 1 you're subject to mille
R = Cnowt ! | packe £y nev/ Chicago Training tary servico, the infor
Work over wit publicath MON Loboratatias—onc of matlon we have feryou |
o <arcs PUPIIRELIR | 1 finest of i king, shouldprave very heip- |
s Jio s { ¢ Rl Ample lnstruciors, mod.  fol, Muif couptn toray.
Write
exporiments ;Rff (B B T
S menis \ L ﬂ!(“ouus tor details)
squipment - : . B N B

i\ Member of National Home Study Council

DeVRY TECHNICAL INSTITUTE
4141 BELMONT AVE., CHICAGO 41, ILL. Dept. PE-2-M
| would like your valuable informalion-packed publication showing

how | can get started toward a gooed job of my own business in
Television-Radio-Electronics.

s

- q
Name e
DEVRY TECHNICAL INSTITUTE ol
FORMERLY-
DEFOREST'S. TRAINING; INC. Ciry
LWTAGO 4., ITETNOTS

= Apt

e State

Zon
D.T.L's Training is available in Canada

February, 1956 K]
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p£/co’y

FREE CATALOG

tells you how to SAVE 50%
on your test equipment costs!
| 46 EICO KITS & INSTRUMENTS to choose from!

5 PUSH-PULL ¢+ VACUUM TUBE

[]
oscitLoscop o YOLTMETER
vo#m

[]
FB 4 i ss9s

KIT $4435 1 wired $39.95 |

Wired $79.95
1]

For Laboratory brecision al Lowest Cosl—
buy EICO!

1000 Obms/Volt |

MULTIMETER |
)

#536 i
KT $12.90 0
Wired $14.90
[

You build EICO KITS in I evening. bul—
they las! a lifetime!

) 6V& 12VBATTERY ELIMINATOR
& CHARGER #1050

KIT $19.95 wired $29.98 1 KIT $29.95  Wired $38.95

EICO—performance-proved by TV manufac-
turers. electronic schools and over 100,000
servicemen! OVER "2 MILLION in use loday!

NEWI COLOR &'  NEW! 20-Watt Ultra-Lineor

5-MC TV SCOPE ¢
#460

kit $79.95 |

Wired $129.50 |

MAIL COUPON NOW. Prices 5% higher on
West Coast. Electronic Instrumen! Co.. Inc..

Send FREE 1956 Catalog and name o
neighborhood EICO distributor. PE-2
INOME (arir - o e T e (21 - 4. - B s e - el
Address ...
City. ... Zone...... Stote........ S
Occeupation ... .. J
—

12

J

|

Technician Class Licenses

® T would appreciate further informalion on how
to get a “technician’s class” license.

Frep DeAN

Fort Gay, W. Va.

Okay, Fred, here’s the dope for vou and for
the rest of our readers who have requested
further details. The “technician’s class” license is
similar to the regular ham license—except that
the code test is five words per wminute and the
frequencies which can be used are all above 50
me, The wrilten exam is identical to the “general
class” ham license. The license term is five vears.
Consult the License Manual published by the
A.RR.L. for further details and examination
points. The “lechmician’s class” is particularlv
useful to the experimenter who wants to work
with v.h.f. or whf. radio waves.

TV "Cheater” Cords

® T had occasion to go on a TV service call with-

out a ‘‘cheater cord” and learned much to my

surprise that the cord {rom an electric razor

can be used instead. Hope someonc can benefit
from my experience.

ARTHUR PoORRAS

New Brighton, Minn.

Whyte's Wit Appreciated

" Enjoy your “Tape and Disc” material. Those

selections by Bert Whyte are tops, and it is easily

worth the price of the magazine to read them.

Stokowski with the baronet at his heels is a
picture I won't forget for some time.

W. B. Davis

Las Cruces, N. Mex.

Apologies to the AR-1

® T feel that the speaker system modification in
the article by Jack Coriell (December, 1955, page
71) is similar to the principle recommended by
Edgar Villchur. Is this true?

L. Rumin

Yes, it is, and a set of apologies are due Lo
author Coriell and to the acoustic suspension
speaker system for which a patent is pending.
During the editing of this article, the source
malterial was inadvertently omitted. Inierested
readers can buy an improved version of this
speakcr system (the AR-1) from Acoustic Re-
search, 23 Mt. Auburn St., Cambridge 38, Mass.

Self-Powered Preamp

® Is an a.c./dc. self-powered hi-fi preamp prac-

tical? The circuit I have in mind would consist
of two or three tubes.

FraNk McCAFFREY

New Rochelle, N, Y.

There has been very little call for a.c./d.c. hi-fi
equipment. Undoubtedly such a preamp could
be constructed and wowld work wilhout creating
insoluble problems. A number of preamps are
available directly from our advertisers or from
local radio parts jobbers. A ivpical design is
the Model MP100 produced bv Audio Artisans,
Inc., which is self-powered (a.c. only) and sells
for about $45.

POPULAR ELECTRONICS

WWW_ akherieaniadiahistary com


www.americanradiohistory.com

We wtll invest these

3 FREE
BOOKS

in your future

Life’s problems are never simple to solve. In most

cases they require help and inspiration from others.
It was Emerson who said—“Our chief want in life

is somebody who shall make us do what we can.”

Perhaps one of today’s most common problems
has something to do with an individual’s job. “Why
can’t I make more money?”. . “Will T be the next
10 be fired?”. . .“Why are others promoted over me?”
are some of tle questions that plague most of us at
some time or enother.

1f you wonder about your job security, about your
future, here’s help that is yours for the asking. Three
FREE BOOKS—any one of which could change the
course of your entire life.

Don’t put it off. If you are really interested in
succeeding, send for these three free books today.
Remember, hesilation is one of the greatest causes
of failure.

Book No. 1, “How to Succeed,” is a gold mine
of tips on how a hundred litile things about you,
your personaliy, your outlook on life can affect your
future. Tt wili help you discover hidden talents in
yoursell, it will show you how others—less educated,

For Real Job Security—Get an 1. C. S. Diploma!

BOX 25622A, SCRANTON 9, PENNA.

INTERNATIONAL CORRESPONDENCE SCHOOLS

less intelligent than you, perhaps—have overcome all
sorts of obstacles and have gone on to success.

Book No. 2 is a complete catalog that outlines
opportunities in the field in which you are most
interested. Tt gives you the facts on just what your
chances are of succeeding in a given field.

Book No. 3 is a sample I.C.S. lesson text (Math-
ematics). Literally thousands and thousands of men
and women of all ages have won promotions, pay
raises, the respect of friends and community through
I.C.S. training.

I.C.S. is the oldest and largest correspondence
school. 277 courses. Business, industrial, engineer-
ing, academic, high school. One for you. Direct,
job-related. Bedrock facts and theory plus practical
application. Complete lesson and answer service.
No skimping. Diploma to graduates.

Member, National
Home Study Council

IS |

I. C. S., Seranton 9, Penna.

{Partial list of 277 courses)

Without cost or obligation, send me “HOW to SUCCEED” and the opportunity booklet about the field BEFORE which | have marked X (plus sample lesson):

ARCHITECTURE
and BUILDING
CONSTRUCTION
0O Air Conditioning—Retrig.
O Architecture
O Architectura) tuterior
O Building Contractor
O Building

AVIATION
[ Aeronautical Engineering Jr.
[ Aircraft & Engine Mechanic
BUSINESS
O Advertising
[0 Bockkeeping and Accounting
[ Business Administration
Bi Corr

O Carpenter and Will Work

[ Estimating

[] Heating

O Painting Contr sctor

O Plumbing

[J Reading Arch. Blueprints
ART

O Cartooning

O Commercial Act

O Fashion Illustrting

(] Magazine Nlusirating

O Show Card anc Sign Lettering

O Sketching and Painting
AUTOMOTIVE

[ Auto Body Rebwilding

O Auto Elec. Technician

[ Auto-Engine Tune Up

(J Public Accounting

[J Creative Salesmanship

O Federal Tax

[] Letter-writing improvement

O Office Management

[ Peofessional Secretary

O Retail Business Management

[ Sales Management

[J Stenographic-Secretarial

O Traffic Management
CHEMISTRY

[J Analytical Chemistry

O Chemical Engineering

O Chem. Lab. Technician

O Generai Chemistry

O Natural Gas Prod. & Trans.

[ Petroieum Engineering

O Piastics

CIVIL, STRUCTURAL
ENGINEERING

O Civil Engineering

O Construction Engineering

[J Highway Engineering

[J Reading Struct. Blueprints

O Sanitary Engineering

) Structural Engineering

[ Surveying and Mapping
DRAFTING

[ Aircrait Drafting

O Architectural Drafting

O Electrical Drafting

[ Mechanicai Drafting

O Mine Surveying and Mapping

O Plumbing Drawing and
Estimating

[0 Structural Drafting
ELECTRICAL

O Electrical Engineering

O Electrical Maintenance

O Electrician O Conteacting

O Lineman
HIGH SCHOOL

[ Commercial [J Good English

O High School Subjects

O Mathematics

Age.

[ Automobile O Pulp and Paper Making
Name —se

City. __Zone State.
Occupation_

Montreal, Canada. . .

Home Address

_______Working Hours
Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd.,
Special tuition rates to members of the U. S. Armed Forces.

LEADERSHIP
O Foremanship
O Industrial Supervision
O Leadership and Organization
O Personnel-Labor Relations
MECHANICAL
AND SHOP
[J Gas—Electric Welding
[ Heat Treatment (3 Metallurgy
O Industrial Engineering
O Industriat Instrumentation
[ industrial Supervision
O Internal Combustion Engines
O Machine Design-Drafting
[ Machine Shop Inspection
[0 Machine Shap Practice
O Mechanical Engineering
O Quality Contral
O Reading Shop Blueprints
O Refrigeration
OjSheet Metal Warker
O Tool Design  [J Toolmaking
RADIO, TELEVISION
O Industrial Electronics
[ Practical Radio TV Eng'r'ng
[ Radio and TV Servicing
O Radio Operating

O Television Technician
RAILROAD

[ Air Brakes [J Car Inspector

O Diesel Locomotive

O Locomotive Engineer

O Section Foreman
STEAM AND
DIESEL POWER

[ Combustion Engineering

[ Diesel—Efec. [J Diesel Eng's

O Electric Light and Power

O Stationary Fireman

[ Stationary Steam Engineering
TEXTILE

O Carding and Spinning

O Cotton, Rayon, Woolen Mfg.

O Finishing and Dyeing

O Loom Fixt'g [J Textile Des'ing

O Textile Eng'r'g [ Throwing

[J Warping and Weaving
MISCELLANEQUS

[ Domestic Refrigeration

O Marine Engineering

O Ocean Navigation

[ Professional Engineering

[ Short Story Writing

O Telephony

AM.to P.M

February, 1956
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HERSHEL SPECIALS

STERY PACKAGE

It's the surprise

w.nh $40.00 LS ur litet 20
unds of BRAND

/ Our Price :ozw usabte
q s GOVT. surplus.
The ideal gift for

hams, etc.

NEW
Electronic

PHOTO
FLASH

100 Watt

Ship. Wt Sec.
| (Similar to Sylv. 4330.)
Parts Kit has Extra 1073 bulb,

60 b
fuses, vibrator. tnstruction Manuai.

Operates on any 12 or 24 VDC,
OIL CONDENSER

source. Complete with ignition

coil, “trigger housing and strobe
ight.
2 MFD. 3000

vDce. Pyranol

0il  wW/mount-

ing Brackets.

—1 M#d. 3000 VDC
New rem:

eqmp Size d!/q")(di/a”x
2"

ARC-5 COMMAND

TRANSMITTER
YOUR cumcz

GE—Pyranol oil

60 Cy. ¢
Removed from
equxp NEW

RCA Oufpuf
Transformer
P.P. SLO'S 25

tubes.
[ Hottest Buy in the Country

PHOTO ELECTRIC CELL

CE Vacuum
59&‘” used in
o

Bea

Jector, A!sn useful
for opening garage

doors and Alarm

wA
Zraiems: Pri. 5000 ohms
Moduiation & Driver c:'rultpuﬁ
Transformer $l 95 iz
BRAND NEW. sidetone 15 to
Both Units Only * 15,000 cy. flat.

Modulatnon trans

AB
.gs Wi output 5495 Hi Gl-‘asl:sbynamic Mike Kit
M:;:,'a‘:SN7 Transformer & $ 95
Western " Elec.
ric Mike. Ideal
SWING CHOKE for Hams, PA., CAP,
2H-TH S50 ma. 95 segrding Mobile Equip.
-.50 80 to 7500
S danEen 55 cPS. n.agram Fur-

Nished.

KIT 1, HARDWARE
gver 1.000 pes. C SLIDE SWITCH
For Tt & TV 28 A5-}“.".3;“1) D.T. 5325

KIT 2, CERAMICONS SI’ST

KIT 7, TOGGLE AND

lgomrAnsf?rtf;d $0)50 KIT 8, PAPER AND
6,000 mmfd CAN CONDENSERS
' P 25 Assorted $075
KIT 4, Rotary Switches Hange fr nm AMfd—
25 Assorted $0)50 ‘1583 to 80Mfd.—

Terrific Buy!

KIT 9, KNOBS
100 Assorted
Push-On and Set
Screw types

KIT 5, RESISTORS

100 Assorted

1 ohm to 1) s 75
meg. 34 Lo 5

watts,

ALLIGATOR CLIP

P|erc|n9 type w

Ft. cord and 2!0[253 f
spade tug.
test ctip. TL- 13

$'| 75

DOWN_p,
ALL Prices
MINIMym

T F0.8. pern
o
ORDER 300 "

5249 GRAND RIVER
Deteoit 8, Michigan
Phonc TYle: 8.9400

Superregen for FM

* Your response to the letter in the November
issue regarding FM reception with a superregen-
erative receiver leaves much to be desired. 1 feel
that superregeneration can be used to make an FM
detector. Keep three things in mind: (1) voltage
regulation, (2) antenna coupling, and (3) grid
leak value. With modern tubes, it should he quite
easy.
J. G. O'SnEea
Pittsburgh, Pa.

There is no reason to suspect that superregen-
erative receivers cannot be made better with up-
to-date tubes. For the information of our readers,
we must point out that “slope” superregenerative
detection affords an easy way to hear FM signals,
but it does not permit maximum fidelity to be
received from the broadcasting station. Nor does
it have the quiet background characteristic of a
true FM receiver. However, we will publish plans
on some superregen FM receivers within the near
future so that readers may form their own con-
clusions.

Tops for Experiments & Hi-Fi

® We experimenters have long been in want of a
magazine of the POP’tronics type. The best com-
ment I can make is put into the one word
“TOPS!” T would like to sce more articles on
transistors and hi-fi, and hope vou can see fit to
run them as soon as possible.

Francis J. Lirz

Inglewood, Calif.

Thanks, Francis, and keep right on reading
POP’tronics. Watch for the new series on transistor

experiments which is scheduled to start mnext
month. 30—

This Month's Cover

The welfare and morale of our
Armed Service personnel overseas
should be of concern to everybody.
Often stationed in desolate and iso-
lated locations dictated by military
tactics, the soldier, sailor, or airman
has only two contacts with his home
and family.

One of these is through the mails,
the other through radio communica-
tions. The latter situation is being
depicted here, as a mother talks to
her son several thousand miles away
using a neighbor’s ham radio station.

The ham standing in the back-
ground is typical of the hundreds of
amateur radio stations that can, and
do, offer “free” point-to-point com-
munication between servicemen and
their families . . . facilities that can-
not be provided by commercial com-
munications links. Also deserving of
our thanks are the Military Afliliate
Radio Systems and the American
Radio Relay League for their efforts
in boosting morale.
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:
money i
G/\jli)rzosrzcurity.’ More out of lifé
' Learn

" TELEVISION
-RADIO-
ELECTRONICS

R\ Get the best!
Get National Schools’ SHOP-METHOD HOME TRAINING!

Start now! Whx wait around for that raise or p~cmotion We send you this precision-tested Multitester! Plus parts
that may neve~ come? Ge: started noso in highrpay:ng - to build Oscillators, Receivers, Signal Generator, Contin-
TV-Radio-Electronies! Nat onal Schools’ SHOP NSTHOD uity Checker, Combination Short Wave and Standard
Home Training prepares yJ. for succest in a top-sclery »

job or in your cwn business. You learn al! threz .. Televi-
sion,Radio, Electronies...in one complete course. Dar Skop-
Tested lessons and manuale help you master all Jaases in
shertest possib e time! Serd coupon, fiac out today!

WHY NATIONAL SCHOOLS LEADS THE FIELD -
Located in the “Televisicn Center’’ of tke world, ar staff ~Broadeast Superhet Receiver. All

is in close touea with latest developments anc Jpportun-  this equipment is part of your National Schools course.

ities. We give you persona’ized job placement a3zistamce. NO EXTRA CHARGES' Send coupon for free books!
We also give you confidential help with both techa cal and
NATIONAL SCHOOLS, .
J!

personal problems relating to your tra.ning. e show : . X
you how to meke Part Time Earnings as you progress.  World-famous technical ot Rfuocifinle rr i 8
Whether you live 30 miles eway, or 3,000, you will alweys trade SCh?OI- Now in our fi#i ﬂl Al -L}I&JT ﬁin
be pleased witk our prompt, friendly service! 50th year! ERE Saresi =

DRAFT AGE ? Our home training helps you achieve sp2dal- N AT I o N A L s c H oo L s

ized ratings and higher pay grades if you gb ia service.
TECHNICAL TRADE TRAINING SINCE 1908

LOS ANGELES 37, California - CHICAGO: 323 West Polk St.
IN CANADA: 811 west Hastings $treet, Voncouver, B.C.

¢ APPROVED FOR G.I. TRAINING
* BOTH HOME STUDY AND RESIDENT COURSES OFFERED

LMLLEU S \a1L NOW TO OFFICE NEAREST YOU!
(moil in envelope or paste on postal card)
IS NO NATIONAL SCHOOLS, Dept. R2G-26
4000 SOUTH FIGUEROA STREET 323 WEST POLK STREET l

TR

30 MILLION TV SETS

need regular repair! Color TV
means more sets than ever be-
fore. NCOW is the golden oppor-
tunity te cash in on this multi-
billion-dollarindustry.Or'‘write
your own ticket” in broadcast-
ing, marnufacturing,
and othsr special-
izec phases!

LOS ANGELES 37, CALIFORNIA ox CHICAGO 7, ILLINOIS
Please rush FREE BOOK, “My Future in Radio-Tele- |

vision-Electronics,” and FREE LESSON at once. I un-
derstand there is no obligation, and no salesman will call. l

OBSTACLE!

|
|
:
Send for |

NAME BIRTHDAY _19.

= ’
cionmemesms.  FREE LESSON! —— i
g IN RALIO | FRREE BOOK & SAMPLE LESSON l
+ TeLevisoN | will carivinge  yoo ciry i ZONE. __ STATE |
‘ SEND COUPON TGRAY! | O Check if interested ONLY in Resident Training ot Los Angeles. I
L VETERANS: Give date of discharge

" , ——————————————-———J
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electricity

electronics
THE EASY “PICTURE BOOK” WAY!

ust Released: The fabulous
ILLUSTRATED Training Course

now used by the U, $. Navy!

Over 25,000 Navy trainces have already learned Basic
Electricity and Basic Electronies this easy, “Picture
Book™ way! Now, for the first time, YOU can master
the basics of Electricity and Electronics with this
same “‘Learn-by-Pictures” training course! Over 1,700
simple, easy-to-understand drawings explain every
section—these ‘‘teaching’” pictures actually make up
more than half the enrlre 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!

A Complete Ideo on Every Page

Here's how this easy, illustrated course works: every
page covers one complete idea! There’s ar teast one
big illustration on that same page to explain it!
What's more, an imaginary instructor stands figura-
tively at your elbow, doing ‘‘demonstrations’” that
make it even egsier for you to understand. Then, at
the end of every section, you'll find review pages that
highlight the imporiant topics you've just covered.
You build a thorough, step-by-step knowledge at your
own pace—as fast as you yourself wamt 10 go!
Everydoy English--A Course Anyone Can Understand
Sponsored by the Navy 1o turn out trained techni-
cians in record time, this modern course presents
Basic Electricity and Basic Electronics in a simple
way that everyone can grasp—regardless of previous
education! Every phase is made insrantly clear—ex-
plained in plain, down (0 earth English—with hun-
dreds of easy-to-understand illustrations to help you!
10 Complete Volumes

Volumes 1 and 2 of “Basic Electricity” cover DC
components and circuits; Volumes 3 and 4 cover AC
components and Circuits; Volume $ covers 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 Transmitlefs &
Receivers.

o SIC

Home Study Without Correspondencs

This course is so different, so complete—there's no
need for the usual letter writing, question and answer
correspondence! Learn at home—at your own pace!

10 Doy Examination--Montey 8ack Guarantee

Send today tor these exciling mew training courses—
you risk nothing! When you receive the volumes,
examine them in your own home for 10 full days. If,
at 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 only $9.00! In Canada, prices
approximately 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 coupon to us!

- s e e G - s @ - e e > -

JOHN F. RIDER PUBLISHER, INC.
480 Canal Street, N.Y.C.

I have enclosed §......... ........Please send me

[J 5-vol. Basic Electricity set @ $9 set

(1 5-vol. Basic Electronies set @ 29 set

O Both sets. 1 understand I may return the books
in 10 days, and receive a complete retund of the
full purchase price if 1 am not satisfied.
Add state or city sales tax where applicable.

Name wwawoens
Address ....

N Ew—Best Buy in Hi-Fi

Grommed

BUILD-IT-YOURSELF KIT

The Famous Lille Jewel

MUSIC LOVERS AMPLIFIER

Most popular hi-fi amplifier in its field, featured
by Life Magazine.

Enjoy . . . Building Your Own.
Most complete set of instructions.

Sold only through selected distributors.

Grommes Division of Precision Electronics, Inc.
9101 King Ave., Franklin Park, lIl.

| R

HLIPSCH

SHORTHORN

speaker system

®
L
. corner horn
[
®

Designed and
manufactured by the orig-
inator of the Klipschorn
speaker system, the Short-
horn is second only to the
Klipschorn system in per-
formance. Using coordi-
nated acoustic elements,
including filters, it offers
exceptionally smooth re-
sponse, free from distor- L
tion. Back loading horn
extends bass range without resonance. kA

Available in kit form, with or without
drive system. Prices from $39 for she do-it- @
yourself horn kit to $209 for assembled horn
with Klipsch Ortho 3-way drive system in- @

®
®
cs

stalled. Write for literature.

KLIPSCH & ASSOCIATES

HOPE, ARKANSAS
POPULAR ELECTRON!
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WHICH OF THESE
wELL-PAID JoBs* po YOU wanr

JOB /1179
VHF AND MICRO-WAVE. Large oil company needs young man to serv-
‘ ice micro-wave and VHF units. Must have FCC license. Oppor-

tunity for advancement.

i& - 'ﬂ*
JOB /1158 .
AIRLINE RADIO. Nationally known airline has openings for ground
2 radio operators. FCC License required. Many company benefits
plus opportunity for advancement.
R e 4
JOB #1111 ELECTRONIC MANUFACTURER. Leading producer of electronic equip-
ment offers opportunities in the electronic and aviation electronic
3 field. Knowledge of basic electronic theory essential (FCC License
desirable). RN R
MOBILE RADIO. Two-way communications company needs men for
JOB #1123 mobile telephone installation and maintenance. First and second

class FCC license holders only. Some travel.

benefits.
*We certify that these jobs are currently available. Full details on these
and hundreds more will be sent on request.

Many company

£

YOUR FCC LICENSE

AND CIRE DIPLOMA

Qualify you for the good
jobs in Ele:tronics and Radio

HERE'S PROOF THAT CIRE TRAINEES GET JOBS LIKE THESE

AIRLINES

‘I replied to the Job Oppertunities you
sent me and | am now a radic operator
with American Airlines. You have my
hearty recommendatien for your training
and your Job-Finding Service,”

James A. Wright, Beltsville, Md.

INDUSTRIAL ELECTRONICS

“Upen my discharge from the Navy |
used your Job-Finding Service and as a
result | was employed by North American
Aviation In electronic assembly (final
checkout).

Glen A. Furlong, Fresno, Calif

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
CARL E, SMITH, Consulting Engineer, President

4900 Euclid Bldg. Cleveland 3, Qhio

FILL OUT COUPON BELOW AND MAIL IT TODAY

WRITZ NOW FOR

COMPLETE INFORMATION

G G e EED G G G D D G W A GD GD AE D e W
CLEVELAND INSTITUTE OF RADIO ELECTRONICS

Desk PE-9, 4900 Euclid Bldg.. Cleveland 3, Ohio

I want to know how | can get my FCC Ucko( in a minimum

of time. Send me your FREE booklet, '*Mow To Pass FCC
License Examinations’’ (does not cover exams for Amateur
License), as well as a Sample FCC-type lesson and the amazing
new booklet '‘Money-Making FCC License Information.® Be
sure to tell me about your Television Engyineering Course.

PLEASE PRINT CAREFULLY

NAME. AGE
ADDRESS
 (OWERUAL
oy | [ 2% ZONE.  STATE.

LICENSE Information

For nrompt results. sead air maijl.

Special tultion rates to members of the U. S. Armed Forces.
Electronic Training Available To Canadian Residents.

February, 1956 17

WWW ammerieaniadiahistary com


www.americanradiohistory.com

build your own

FORESTER

3-way
Low Distortion

SPEAKER
SYSTEM

for as little as
$129.00

. with IM distortion below that of systems costing
more than $350.00. Intermodulation distortion or “blur-
ring’’ of the most-listened-to middle and high frequencies
is prevented by complete electrical and acoustical isola-
tion of each speaker. This results in less than 0.5% IM
distortion to provide excep-
tionally clean middle tones
and clear highs with no
harshness.

The Forester system contains
3 low distertion speakers.
(A) a 12” woofer, 30-300
cps, with a 1 |b. magnet; (B)
an 8" mid-range unit, 300-
5000 cps with a 14.6 oz
magnet and (C) a 5” tweet-
er, 5000-18,000 cps with a
2.15 oz. magnet and light-
weight, spiderless cone. %

These three speakers are Front View
controlled by a é-element, 300:5000 cps, 12 db/octave
crossover network. The entire cabinet measures 327
high, 25" wide, 14%" deep.

COMPLETE SYSTEMS

~C
§
: §

%

94,

SF1 Spkrs., network, cabinet drawings......... $ 79.50
SF1/SFK Spkrs., network, cabinet kit............... $129.00
SF1/SFP Spkrs., network and assembled 34"

unfinished plywood cabinet..... ... ... .. $154.00
SF1C Spkrs., network, in finished bleached

mahogany cabinet (illustrated). .. . . ..... $189.00

MODERNIZATION SYSTEMS

For use with your present 12” speaker, instead of the Sher-
wood Woofer.

SF2 Same as SF1, less 12”7 woofer.... ... ..... $ 49.50
SF2/SFK Same as SF1/SFK, less 12” woofer. .. .... $ 99.00
SF2/SFP Same as SF1/SFP, less 12" woofer......... $124.00

CROSSOVER NETWORKS (16 ohms)

For your own speaker system.

SFX35 300/5000 cps, 12 db/octave............... $ 19.50
$X2 200 c¢ps, 12 db/octave............ — $ 26.00
SX55  500/5000 cps, 12 db/octave.... . .......... $ 18.50
$Xé6 600 cps, 12 dbjoctave. ................... $ 16.90
$X8 800 cps, 12 dbjoctave. . .................. $ 15.50
$X36 3500 ¢ps, 12 dbj/octave. .................. $ 650

See the Forester Speaker System at your hi-fi dealer or write
for free descriptive catalogue. Construction manual also
available at 50c.

Other Sherwood products include: Low Distortion Am-
plifiers from $99.50 and FM-AM Tuners from $139.50

ferwood

>>>>>>— ELECTRONIC LASORATORIES, INC?’
Dept. 2Z e 2802 W, Cutlom Ave. ® Chicago 8, lllinois
18

OOKSHE

| "PRACTICAL RADIO SERVICING" by

William Marcus and Alex Levy. Published
by McGraw-Hill Book Co., Inc., 330 W.
42 St, New York 36, N. Y. 559 pages.
Cloth bound. Price, $8.50.

Assuming no previous knowledge of
radio on the part of the reader, this book
attempts to guide the beginner from a
basic interest in radio servicing to the
point where he can operate as a proficient
repairman.

The authors explain how to test, repair,
and replace parts of a.c.-d.c. superhetero-
dyne receivers, battery receivers, three-
way portables, and small phonograph com-
binations. Operation and correct usage of
test instruments is described, and trouble-
shooting short-cuts are listed for identify-
ing faults. What tools to employ-—and how
they should be employed—is also discussed.
Practical job sheets are included for use
with an actual receiver to give the reader
real experience with servicing problems.

Different types of sets are explained by
a circuit common to most sets. Once the
basic circuit has been mastered, the reader
is shown the important variations likely to
be encountered in other sets of the same
general type. Service data charts are pro-
vided throughout the book for on-the-job
reference. These list trouble symptoms

| and tell what to look for when making

tests.
Amply illustrated with live drawings
and photographs, this exhaustive volume

i should find a welcome place in the radio
| classroom, or on the reference shelves of

libraries and home experimenters.
Recommended : for every serious student
or experimenter in the general field of

| broadcast receivers.

L — -

"FREQUENCY MODULATION" edited by
Alexander Schure. Published by John F.
Rider Publisher, Inc., 480 Canal St., New
York 13, N. Y. 46 pages. Paper bound.
Price, 90 cents.

A recent addition to the publisher’s
“Review Series,” this volume provides a
comprehensive survey of the highlights of
frequency modulation. Concepts, designs,
and theory differences between FM and

POPULAR ELECTRONICS
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Electron Tubes With Energy Like The Sun

SOLAR ElECTRONICS

To msure only top quality merchandise Solar Elec-
| tronics ''set fests'* each electron tube in powerfully PICTU RE TU BE SPECIALS!
loaded chassis!
o 3 T Brand New—RCA Licensed—One Year Guaranfee
Here I: Our New Guarantee Policy: . Type Price| Type Price| Type Price Type Price
Money back within 5 days of receipt of merchandise 10BP4 or enpa or erPaorAsls 75!19pP4 or
PLUS 5 yenr free factory replacement. ml‘l" g:: gg lGCP4 rsxs 95 lGLPd orsxa - 19:\" :gg.;g
Ol .
ALL TUBES ARE CODED BY MONTH AND YEAR! ‘2kp4 orsuig lG%P $18.95/ 16KP4 318 so'ZOC o N
5 4 or 16RP 4.
120p4  $13.95) A sxs.15|,61“,,: or 21850 20804 or
o 12JPa  $13.25/16EP4  $19.45 " p s 251 A $24.50
|NTR°DUCT°RY (hp 12UP4  $14.95/16GP4  $19.25], .4, 19:23121aps  S$27.95
128P4 or 16HP4 or 4 $19.B5(21gpsA  $27.50
G'FTS This Ad A $15.95| A $18.73 17CP4 $20.85/21FP4  $28.25
};gr;:( $15.95/161P4 or 19 PPc 553;'32 2ivpa 52825
1 - for A $18.75 AP4 . 4AP4 44.
'ngh every o-dar of 515 or more—one 6SN7GT. one Dumont) $17.95 All Picture Tubes shipped F.0.B. Marrison, N. 1.
6WAGT, 5 aascrted resistors, 5 assorted attractively
<olored tube certons; or with every order of $30 or
1215151_—(—1}1 RC& é\};ieé%r Cord, b assorted resistors, one
TGT, one / , one G6K6GT and Vidaire 2 set
e BIGGEST VALUES! BIGGEST SELECTIONS!
FREE BONUS OFFER! PRRIIAL LISD ORLY!
& Type Price | Type Price | Type Price , Type Price
: OAZ .67 | 6AC7 .65 | esaz .37 | 12547 a4
A terrific Eico Tube | 553/ vriso (o0 | 6aras .85 | 6557 .a3 | 125K7 .43
Tester or TV FM Sweep oza .44 | 6AGS 50| gva .89 | 12SL7GT .59
Generator FREE when 1Aap -30 | 6AG? 75 | eva .65 | 12SN7GT 53
. . 1A7GT .45 6AHAGT .65
you buy $200 worth of 1az2 ‘a5 | eane ‘es | 6u8 .73 | 12s5q7 .35
receiving tubes or more 1B3GT .63 | 6AKS 57 | 8v3 2@ | I2VECIY. a4
within 80 days at 1RaP ‘sa | eaLs ‘38 | 6V6GT .44 | 12xa .35
J 6AN4 1.25 6WAGT .38 14A5 .90
Solar. Tester or gen- 1c367 e
2 1DSGP 20 | 6aNS .99 | 6W6GT .55 | 1aa7 .43
erator may be bought e a0 | €AQs a5 ) ex4 35 | 1486 .39
a outright from Solar for 1E7GT 40 | 6AS6 1.50 | 6x5GT .35 | 14€6 .59
Modzl 625K $33.50 1H4AG ‘35 | eave .36 | exs .75 | 14€7 .89
P 1 ‘a5 | 8AUAGT .70 | svec .49 | 14F7 .59
14 ‘a7 | sAUSGT .60 | 744 .44 | 14F8 .69
e ‘s3 | 6AL? .8s | 7as .53 | 1aN7 .69
v ‘55 | savsar .65 | 7A6 .44 | 198G6G 1.10
ANTENNA SPECIALS e o5 | 6ave .36 | 7A7 .aa | 1978 .64
1LB4 .5S 6AX4GT .65 784 .43 24A .35
COMPLETE OUTUD ey a1 | eaxscT .s9 | 785 .40 | 25BQEGT .75
ALL CHANNEL CONICAL 688 .75 | 786 .44 | 25CUe 1.10
1LHa .55
g’ncludses nB e,lema:'u nntelnna with erous‘- 1LNS s1 | 68A6 .4S | 787 .44 | 25L6GT .45
£D R Isesmilessivaluntinum g o . 6BAT7 ss | 788 .44 | 25W4GT 42
chimney moun: or 77 wall bracket, INSGT -83 k .
8 stand offs. 50 ft. of 300 ohm wire, 1RS .sa | 68CS .50 1 7C4 -44 | 25715 -39
State your needl $15! 1B ‘a1 | 68ES .a6 | 7¢s .44 } 2526GT .35
3 ey e - 1ss 45| enrs Bl = 221 e s
T NEW INDOOR ANTENNA $ By ‘57| escsa 110 | 7€s lse | 27 ‘a9
Brlnzs in UHF and VHF. Use on lop 1Uas .58 | 6BHE .52 | 7F7 .89 | 32L7GTV .53
1us ‘a1 | 6BJ6 .49 | 7F8 .69 | 35 .32
';gfm’ e I ‘63 | 68KS 75 | 7H7 .69 | 35/851 .33
e e e e o e o o i ‘65 | €BL7GT .69 | 717 .69 | 3544 .44
USED TV SETS - ‘so | 68NE .60 | 7Kk7 .69 | 3585 .a8
2X2A ‘S5 | 68QEGT 75| 7n7 .54 | 3scs .48
Picture tube guaranteed to work. 344 .55 683;‘; -:g ;’:;’ -g: :SLGGY .48
3A 55| 68 b o swa .35
. Table Model  Console | 323, "as | 6827 .80 | 7za .38 | 3524 .3s
10 inch get. .. :......%17.50 $20.00 3AU6 a8 | 6Ca .35 | 12a76 .38 | 352567 .3s
12 inch set. .. .$22.50 $25.00 3Igcs .56 | 6CB6 .50 | 12aT7 .65 | 37 .30
14 inch set .$27.50 $30.00 38N6 .65 gg“sc ‘-;g :;:3:’; ;; :3;\‘5‘ -35
i 3cee .56 ue E - .44
16 inch set S;Z gg ;;: gg 3qa ‘a5 6C6 as | 12ave 38 | soBs P
1‘”“ h”set -$36. 3gs567 ‘ss 6F6 .40 | 12AV? .73 | socs a8
19 20 a and 24 bets—Pnces on request. 3sa ‘52 | 6H6 .a2 | 12ax4GT .67 | 50L6GT .as
= el e les 3va ‘52 | 694 1.50 | 12ax7 .69 | 75 .40
FAMDUS MAKE TEST EQUIPMENTI sBQ7 ‘a2 | 845 38 | 12a27 &5 | 76 ‘a0
—r e A — P o ks iollhEas = 5 i
TLBL TESTER K'T $ 5AQS 's2 | ekeaT .36 | 12a86 .45 | 78 .40
In carrying ea:e! O I sJe .60 | 6L6 .65 | 12BA7 .59 | 80 .35
Fastory wured _$44.95. it suac .as | 65867 .74 | 128€6 .a5 | 84/6z4 .41
S ASINTR 5u8 .68 | 65A7 .44 | 12817 .59 | 127L76T 1,39
“vACUUM { TUBE VOLTMETER KT $24 95 svac 56 | 65C7 .50 | 128Y7 .64 | 117N76T  1.29
Factory wired, $37.50. . s5x8 .78 | esFs .60 | 12CU6 1.09 | 117P7G6T  1.29
T AR 3 6SH7 .43 | 12K7 .49 | 11723 .35
TFLYBACK TRANSFORMER and $ B 3| 6sls a3 | 12Q7 aa | 1172667 ‘60
—— YS’dK LESTER L 523 .40 | esk? .44 | 125A7 .43 | so07 1.49
ac r Wi
g 6A7 .55 | 6SL7GT .s3 | 12567 .s9 | 1619 .59
v .
{ Equlpmlerlt Factory Guaranteed For One Year! caAB4 ‘a5 | esnzar ‘83l 12sm7 2ol ooz 119
— RS TO QUANTITY USERS!
We pay all posiage or frelghé In US.a., Teriltories and Your initial order of $150 or more entitles you to our
APOs. S¢ 1 ling on orders less than $5. Please . i i
O8N ,O,o depinit S S G special 109 discount or free Deluxe 60’ Remington
cheerfull unded within s days if you &re not com- Razor. State your choice. This offer not good if you
Dletely sauiahed. are taking advantage of free tube tester or generator
Visit our tube and parts showroom next time you're offered elsewhere in this ad.

In Harrison, A *ree gift awalts you! .
Post Office Square HETH
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the famous

RC-54
Record Changer

now featured

i
2 New Unals
Ready-for-Use

m Your

Home Music System

Supplied Complete =
with Cartridge —
Special 45 rpm Spindle
Adapter — Power Cord —
Avudio Connector —
and Pre-Cut Mounting Board
or Finished Hardwood Base.
Priced from $56.00

Write for complete information
r_.. —— .__.l
ROCKBAR CORPORATION, Dept.BB-18
215 East 37th St., New York 16, N. Y.

Tell me all about the new
Ready-for-Use Collaro Units

NAME

ADDRESS =
— ZONE___STATE

20

AM are explained. By comparing the two,
the book draws upon the reader’s basic
familiarity with AM to clarify the new
topics in FM. Many diagrams and sche-
matics are included but the discussion
avoids a heavy mathematical approach.

Various chapters cover the fundamental
concepts of FM, the production of FM,
the relation of phase modulation to FM,
and the propagation and reception of FM
broadcasts. It should be mentioned, how-
ever, that not all points are covered which
might be of value to those interested in
FM. For example, FM detectors and limit-
ers are omitted, since they form the sub-
ject of a separate booklet in this “Review
Series.”

Recommended: as a refresher to high-
light certain basic points in FM; as an in-
troduction to ¥FM f{or someone with an
understanding of ADM.

- e O

"CRYSTAL OSCILLATORS" cdited by
Alexander Schure. Published by John F.
Rider Publisher, Inc., 480 Canal St., New
York 13, N. Y. 64 pages. Paper bound.
Price, $1.25.

The crystal oscillator—widely used in
amateur, commercial, and military radio
applications — forms the subject of this
book. Included are descriptions of the
nature of the piezoelectric field, crystal
characteristics, mounting methods, and
practical circuits.

Another in the Rider “Review Series,”
this little volume is somewhat more than
a mere review, since il covers much
ground omitted in many standard texts.

Recommended: as a handy reference
guide for all active experimenters and
users of equipment containing crystal
oscillators.

A WY

"COLOR TELEVISION RECEIVER PRAC-
TICES" edited by Charles F. Dean. Pub-
lished by John F. Rider Publisher Inc.,
480 Canal St., New York 13, N. Y.

Color television has developed to the
point where its basic concepts and prin-
ciples are fairly well established and not
likely to change very much in the next
few years. Technicians in the field will be
especially interested, therefore, in a book
such as this, which explains a good deal
of the technology that is being developed.

The authoritative source of much of the
material included in this book was a series
of lectures given by Hazeltine Corpora-
tion for visiting engineers from TV manu-
facturing companies. Many of the points
discussed were worked out by staff tech-
nicians in the laboratories at Hazeltine
and, as such, represent first-hand accounts
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for a career in radio-tv-electronics

CRE! preperes you quickly for success in Broad-
casting, Television, Manufacturing, Communica-
tions, Servicing, Aeronautical Electronics.

THE FUTURE IS IN YOUR HANDS!

The signs for the future are plain for trained
men in the electronies industry. It is a tremen-
dous industry, and—at the present time there
are more jobs than there are trained men to
fill them. But—when there’s a choice between
a trained and untrained applicant, the trained
man will get the job.

CRE! HOME STUDY ... THE QUICK WAY TO GET
THERE

Since 1927. CREI has given thousands of am-
bitious young men the technical knowledge that
leads to more money and security. The time-
tested CREI procedure can help you, too—if you
really want to be helped. CREI lessons are pre-
pared by experts in easy-to-understand form.
There is a course of instruction geared to the
field in whizh you want to specialize. You study
at your convenience, at your rate of speed. Your
CREI instructors guide you carefully through
the material, and grade yvour written work
personally (not by machine).

INDUSTRY RECOGNIZES GREI TRAINING

CREI courses are prepared, and taught with an
eye to the needs and demands of industry, so
your CREI diploma ean open many doors for
you. Countless CREI graduates now enjoy im-
portant, gcod-paying positions with America’s
most important companies. Many famous or-
ganizations have arranged CREI group train-
ing for their radio-electronics-television person-
nel. To name a few: All America Cables and
Radio, Inc.; Canadian Broadcasting Corpora-
tion; Columbia Broadcasting System; Hoffman
Radio Corporation; Glenn L. Martin Company;
Magnavox Company; Pan American Airways,
Atlantic Division; Radio Corporation of Amer-

St MAIL COUPON FOR FREE BOOKLET ot

To help us answer your request inteiligentiy,

please give the following information: GAPITOL RADIO ENGINEER'NG INSTITUTE

Accredited Technical Institute Curricuta—Founded in 1927
3224—16th St., N.W., Dept. 122-C, Washlngton 10, D. C.

Send booklet ““Your Future in the New World of Electronics’ and course outline,
(] PRACTICAL RADIO ELECTRONICS ENGINEERING

] BROADCAST RADIO ENGINEERING (AM, FM, TV)
GREATEST ] PRACTICAL TELEVISION ENGINEERING

] PRACTICAL AERONAUTICAL ELECTRONICS ENGINEERING

.................. « esmiaih drca - FAAMARTIA. -« .-l B
........ R

............................. Zone..... State.........c.oeene |

TYPE OF
PRESENT WORK. .. ..00iionnnen et eeae

r
|
|
|
|
|
|
| Eﬁ&(}giousn ................... 2000
|
|
|
|
|
|

CHECK
FIELD OF

ELECTRONITS INTEREST
EXPERIENCE . ....ovoiunnnnnnnnnon
| Nane ..........
{ WIIAT B ARE
IN BRANCH OF ELECTRONICS ARE Street .........
YOU MOST INTERESTED?
Cityge. oo cen

February, 1956

ica; Trans-Canada Air Lines; United Air Lines.
Their choice for training of their own personnel
is a good cue for your choice of a school.

BENEFITS FELT RIGHT AWAY

Almost immediate-
ly, you feel the
benefits of CREI
training. Your em-
ployer, when in-
formed of your step
toward advance-
ment (only at your
request), is certain
to take new inter-
est in you and in
your future. What
you learn in CREI
Home Study ecan
start helping you
do a better job im-
mediately.

PAYS FOR ITSELF QUICKLY. Your very
first raise could repay your investment in CREI
training, and leave you a profit the very first
vear. Your increases in pay thereafter are all
pure profit, and yoeu’ll be prepared for many
more promotions and pay raises in the future
years of your life.

CREI ALSO OFFERS RESIDENCE INSTRUCTION

at the same high technical level—day or night, in
Washington, D. C. New classes start once a month.
If this instruction meets your requirements, check
the coupon for Residence School catalog.

INFORMATION FOR VETERANS. If you were dis-
charged after June 27, 1950—Ilet the new G. 1. Bill of
Rights help you obtain resident instruction. Check the
coupon lor full information.

GET THIS FACT-PACKED BOOKLET—IT'S FREE

Called *“Your Future in the New World of Electronies,”
this free illustrated booklet gives you the latest pic-
ture of the growth and future of the gigantic elec-
tronics world. We'll promptly send your copy. The
rest—your future—is up to you.

your Rerure in
the new werid of
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the most

versatile

low-cost
crystal probe /.
microphone!

rnemSIim-X Model “777"

METAL SEALED FOR PROTECTION
IN HUMID CLIMATES!

This slim, sturdy, rugged little microphone
weighs only 6 ounces and is designed for
good quality voice and music reproduction,
When mounted on either cradle or swivel,
the Slim-X ““777* can be removed instantly
without tools simply by lifting it out of the
holder.

The SHURE Slim-X Model 777" is ideal for

o

¢ Home Recording
e Public Address
¢ Remote Broadcasting

¢ Ham Transmitting

and many other uses
too numerous to mention!

Use it in the hand, on a desk stand, on a
floor stand, around the neck—can be re-
moved instantly, no matter where you use it.
Model 777A furnished with stand, swivel
adapter, mounting cradle and lavalier cord.
Model 777 furnished with mounting cradle
and lavalier cord. Each model furnished
with 7 ft. single-conductor cable. Output
at end of 7 feet of cable is —62.0 db (0db=
1 volt per microbar). Both models priced so
low you’ll hardly believe it!

m Tle Mook of Dl
SHURE BROTHERS, INC.

225 WEST HURON STREET
CHICAGO 10, ILLINOIS

22

of the basic principles being incorporated
in most TV color sets.

The volume covers such topics as the
color signal, the three-gun shadow-mask
kinescope, decoders, color synchronization,
i.f. and video amplification, and laboratory
apparatus. Numerous illustrations and an
index add to the book’s usefulness.

Recommended: as a comprehensive sur-
vey of color TV for technicians having a
good knowledge of monochrome (black-
and-white) TV, and some familiarity with
algebra and trigonometry.

e o
Free Literature Roundup

EQUIPMENT for the music lover and hob-
byist is described in a 100-page hooklet is-
sued by the Goody Audio Center, Inc., 235
W. 49th St., New York 19, N. Y. Fully
illustrated, this catalog lists a wide variety
of components designed for home music
systems. A special introduction contains
hints on buying hi-fi units. Free copies
may be had by writing directly to Goody.

How To OBTAIN A HI-FI system for as
low as $88.50 is one of the many subjects
of an attractive booklet called “This Is
High Fidelity” and available on request
from Allied Radio Corp., 100 N. Western
Ave., Chicago 80, Ill. Information on com-
ponents functioning, ideas for setting up
home installations, and extensive catalog
listings of most brands of equipment are
included.

CIRCUIT CONSTRUCTION enthusiasts will
welcome the ‘“high-fidelity library” offered
by Chicago Standard Transformer Corp.,
3587 Elston Ave., Chicago 18, Ill. Technical
data and plans are provided for building
Williamson amplifiers of three different
power ratings: 8, 25, and 100 watts.

A BROCHURE describing a new hi-fi phono
cartridge may be had by writing to Shure
Brothers, Inc., 225 West Huron St., Chi-
cago 10, IIl. In addition to an explanation
of this company’s “Music Lover” car-
tridge, the brochure discusses the operation
of a hi-fi pickup and the potentialities of
using barium titanate cartridges.

A SEVENTEEN PAGE, full-color catalog de-
scribing the complete Harman-Kardon
line of hi-fi components has been released.
Copies are available from hi-fi dealers or
by writing to Harman-Kardon, Inc., West-
bury 10, Long Island, N. Y.

SPEAKERS, ENCLOSURES, and accessories
are described on catalog sheets that fit
into a handsome folder. The complete
package may be obtained from The Ste-
phens Manufacturing Corp., 8538 Warner
Drive, Culver City, Calif. 30—

POPULAR ELECTRONICS
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elec
servicing,

RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA

The instruction you receive and equipment you
get (and keep) will start you on your way. Pay-
as-you-learn. You pay for only one study group
at a time. This 52 page book contains complete
information on Home Study Courses for the be-
ginner and the advanced student.

b IE‘A( Institutes, Inc., Home Study EP-62

{ 350 West Fourth Street New York 14, N. Y,
I Without obligation, send me FREE CATALOG
I on Home Study Courses in Radio, Television
I and Calar TY. No solesmon will coll.

1

1

I

I

Name . ... T s 7 7 =
Please Priny

Address. ... st T TS S

350 WEST FOURTH STREEL NEW YORK 14, N.Y. e eyt M Ay vy

February, 1955
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Mammoth
1956 Wholesale
Tool Catalog

's C

Put's You I
8.

The opportunity now
awaits you to own
and operate your own
business on a part
time or full time
basis in the lucra-
tive field of HARD-
WARE, HAND

TOOLS, FANS,
POWER TOOLS,
MOTORS, PAINTS,
etc., or BUY
TOOLS FOR
YOUR  INDUS.
TRIAL OR IN-
STITUTIONAL
USES.

Buy Nationally Advertised Tools
for Resale or Industrial

or institutional Use

NO INVESTMENT REQUIRED,
BUY AS YOU NEED IT. A
MILLION DOLLAR INVEN.
TORY AT YOUR FINGER TIPS.

Descount |

|

$1.00 refund
on first

purchase

o refund Every one needs

if you tools. Meet the de-

are not mands of the grows

100% ing ‘Do-it Yourself’

satis- markets. Sell direct
from the jumbo

buying guide~your
cost is known only
to you.

ENCLOSE $1.00 FOR
DEALER’S CARD & 1956
MAMMOTH TOOL CAT-
ALOG. ’

u SILVO HARDWARE COMPANY

| Dept. PE-2, 108 Market St., Philadelphia 6, Pa.

m ¥ am enclosing $1.00. Rush me your dealer’s card and
big Catalog Today. if | am not completely satisfied with

4 your plan, 1 understand that 1 can return the Dealer's
Card and Catalog for refund, and if § decide to order,

. my $1,00 will be deductible from my first order,

' NAME ....... .o . . seseresscssssesannne oy
ADDRESS ..aveccceioinaans et es it een enen

- CITY . onivineennns « TONE ..... STATE ..... ceees

n

I
':Your own Hi-Fi Recorder|

______ ——————— e ———

NOW! custom Install E

| Low Cost! Plugs into any amplifier & speaker :

Tape Recording Magazine

|

|

|

Tape mechanism has sensational UniMagic control, |

2-speed record and playback, instant. automatic |

braking, special record-playback and erase heads. |
Matching preamplifier—Response: 50-12000 cps

*3db, signal-noise ratio 47 db. Professional con- I

trols include illuminated VU recording meter, |

Finished in hrushed copper and jet black, Carries |

famous Pentron warranty. TM-56 tape mechanism I

$89.95 list. P-4 preamplifier $79.95 list. |

|

|

|

|

Write for FREE Bulletin . . . Name of Nearest Dealer!

The Pentron Corporation

767 S. Tripp Ave.
Chicago 24, III.

Canada: Atlas Radlc Ltd., Toronto |

NGUAPHONE

IT EASY TO LISTEN and LEARN to

Speak

%

» F
st

American

SPANISH [./roice | - FRENCH
JAPANESE - GERMAN - ITALIAN
MODERN GREEK —-ny of 24 ansuoges evailasie
w 10 DAY FREE TRIAL—AT HOME

With LINGUAPHONE—The World’s Standard Conversational ‘\Ielhod
—You Start to SPEAK another language TOMOHRROW—or IT €OST
YOU NOTHING!

For just 20 Minutes a Day you listen to Linguaphone’s life-like
recordings. It is easy—AND FUN--to learn ancther language
HOME with LINGUAPHONE--the same natural way you learned to
speak before you went to school.

Only LINGUAPHONE brings 8 to 12 of the world's best native lan-
guage teachers into your home. You hear bolh men and women speak
about everyday matters in their native tongue. YOU understand—You
SPEAK correctly as they do. It's like living in another country.
That’s why Linguaphone is used ’round the world by educators,
governments and business firms. More than a nnlhon hcme—study
students of all ages

10-DAY FREE TRIAL

Send today for Free hooklet, “‘P'assport to a New World,” and
details on how you may obtain a ¢OMPILETE Course-unit in

the language you choose on i"REL TRIAL.

Linguaphone Institute. Phone: Circle 7- 0330-'
T-89-026 Rock Plaza, New York 20, N. |
Pnene send me
FREE Book ] Information on FREE Trial.
No obligation. of course.

NAME gy wmy yme 3 GEromgeme ony 9 gm0 G2 @E provg gromswers I
Addiiess M PRETINs S aed oy i 4 l
Gty . . peiva: Zone. .. State.....
The World™ s ‘Standard Cc

nver 'iLmual Method
r Over Half a Century
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CHECK THESE

i PARTS &« TUBE

SPECIALS!

« 900,000 Radio& ¢ One yecar RTMA o Samc day service
TV Tubes guarantee
e Individuailly e Best Brands
Boxed Available
Typo Price) Type Price, Type Price, Type Price ’
0za as|ensaT .4 A7 .59[7A4 .47
183GT 9|e€la 2.00|6A8 .59|7as .55
i 6J5GT .a0|6AB4 .45]174a6 .47
L6 1l6i6 .49 |6AF4 .80|7Aa7 .45
1LA4 17 .45 | 6AGS -52|7Aa8 .46
iiLs4 6K6GT 39|6AHE -80| 785 .41
1LC6 K7 .40|6AKS 801|787 .43
1LDs 6L7 .44|6ALS 421788 .47
1 1LE3 7C6 .45|6AL7GT -70| 7ca .40
1LG5 7F8 .70|6ASS .5017¢s a4
1LHS & Ya .35| 6ASE 2.00139j6 .66
1LNS 12AT6E .4116AS7G 2.2539T -70
INSGT 12AT7 .68|6ATE +40125A7GT  1.50
1Ra 12aU6 46|BAUSGT  .701254y5GT .80
1R5 12Au7 .58|6AUS -4312586G6 98
154 12AVe laz2|6AvsSeT (7513250267 a2
185 12AX7 63 |6AXSGT .59 ve -
152 Rlsae mlEE @
u e
ive 6BCS ispl25z8GT A2
1x2A4 6BEG .a6|35AS ol
68GeG  1.18|358S
v N7 6 5CS .48
eqQ7 145|35L6GT .48
654 lag]|35wWa .39
576G la7]35Ya .40
6SA7GT  .50|3523 -41
sc7 '50|3525G6T 39
6527 .43|5085 a8
SH7 .45150Cs .43
6SJ76T  .aslsgle a8
Y so|30iear a5
6SLIGT .70 .
6SN7GT  .57(75 £33
6SQIGT  .44(77 .39
6V6GT .48178 .39
ngcﬂ' .33 80 .35
-601g3v .60
[ SweeT  -33la17i7eT 2.00
s '33[|117876T 2.00
6X5GT ‘3s|117P7GT 2.00
€X8 .75[11723 37
6Y6G .60111726GT 65
Dumont and RCA licensed CATHODE TUBES
‘ « Ail brand new e Onc year guarantee
Discounts for the Quantity Purchaser
f Type Li.t Price Price Type List Price Price
.. %19.95 $11.99 | 17LP4 ... 34.00 18.00 '
o 14.99 | 19AP4 ... 48.75 23.00
26.50 15.99 | 20CPa ... 33.00 24.00
34.25 21.75 | 21AP4 ... 47.00 22.00
41.50 17.99 | 21FP4 ... 40G.75 24.00
32.00 19.00 | 24aPa .. .120.00 42.00
WELLER DUAL-LITE FREE GIFTS!
SOLDER GUN All purpose ELECTRIC
K'T TESTER equipped with
genuine neon glow
100 watt gun pro- lamp. Tests loads from
vides the proper 90 to 500 volts., AC or
heat for most appli- DC with every $3 or
cations.  Dual spot more order
bight illuminates B
work. Kit includes
gun, wire soidering, brush, solder- Req. $4.95 S5.pc. SYL-
ing aid, VANIA REPAIR KIT.
Kester solder esaaaas.. . Inc. flashlight head,
phillips and Hat head
Visulite TV Tube Checker SRS alianment
and CONTINUITY TESTER ety
r automatically checks all tubes, tests f,:'oerrey G RS er
‘ clectrical devices such as 3 85 "
fuses, lamps, resistors. 0
FREE GIFT COUPONS
Twin Lme 300 Ohm Wire For vur with every order. Send
100 red o, EY for free premium cata-
looon mgj........... 12.50 iog.
. TERMS: 250/, deposit required on
Special purpose all_ orders, balance C.0.D.
y 0.D. charges send full remuttance
and frunsmlﬂing plus postage with order. All unused
oney refunded with order. 1
tubes ’s"la‘lNIMUM ORDER. Subject to prior
Stanley ElECTRONICS tonp.
y a
935 MAIN AVENUE - PASSAIC, N. J.
- GRegory
Dept. PE12 - - 1-2498
[ o W T et
viaer

Februarv. 1954

l

Learn to Repair

ELECTRIC
APPLIANCES

at Home in Spare Time

Fast Growing Field oﬂers
' Good Pay, Inferesting
Work, Security

Get into a field where
you can o important
work, have a secure
future. Klectrical ap-
pliance repair offers
OPPORTUNITY FOR
YOU. Every wired
home has an average of § electncal ap-
pliances. Up to 10 million new appliances
are heing sold every year. Owners pay
well to keep them in repair and enjoy &
the convenience they provide. That means a {ast growing
need for trained men.

learn and Earn with Tester You Build

Our training includes the parts to build a sturdy, portable
appliance tester following our illustrated. easy-to-under-
stand instructions. This multi-use tester helps you locate
electrical defects quickly and easily, equips vou to do pro-
fessional trouble-shooting. You use it 1o learn electrical
appliance repair technigues. Gives you the prac-
tical training of actually building the tester and
a valuable piece of equipment for future use.

Eam $3, $4, $5 an Hour Spare Time

Start soon to repair electric toasters. fans, irons,
mixers, vacuum cleaners. etc. for your neighbors
and friends. Spare time work done at your con-

venience in your basement, garage, or spare room
can earn you from $3 to $5 an hour. See how easy
iL is to increase your earning power--how vou can
pay for this training many times oever with the
money you'll earn in your spare time. Mail coupon.

Train Now for Greater Security
low Price—Easy Terms

Today’s automatic electric appliances need ex-
pert servicing. The man who knows this good
trade has a secure future. Put your spare time
to good use. Envoll now for $2.50 down and
$5.00 a month. A small in-
vestment can assure a Detter

future. Address Electrical Ap-
pliance  Training. National
Radio Institute, Dept. D4B6,

Washington 9, D. C.

FREE Lesson and Book
MAIL this NOW
------------—----—_1

rNATIONAL RADIO INSTITUTE t

§ DEPT. D4Bé, WASHINGTON 9. D.C.

l Please send me lesson and book free. (No salesman will call. )l
§ Name.
IAddress__ - ~ =

City = Zone State.
L—--—‘---—-—---—--——

— = Age.

m L—-
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. D&?UB;E i WITH NEW
L = i)
 PLAYING | Il'lSh
:  TIME : "

_Play

One 7" Reel of New irish ﬁ@é/é/é"p@y Tape
Has As Much Playing Time — 2400 Feet —
As Two 7" Reels of Ordinary Tape!

7
¥

Like most tape recorders, your
instrument will probably
handle nothing larger than a
7" reel. This limitation often
forces you to stop to change
reels, leaving important
material unrecorded.

A standard 7" reel of Double-Play, the
newest of the irish Ferro-Sheen premium
tapes, gives you 2 hours of continuous
recording at 3% ips, (4 hours, dual-track.)

Made on Dupont's extra-touyh Mylar film,
irish Double-Play will withstand a pull
of two full pounds and is recommended
for all applications requiring long,
uninterrupted operation, and where tape
tension is not excessive.

irish
FERRO-SHEEN

ﬂ@w/é//@ﬂ//gy

2400’ on 7 reel
$7.50 Hi-fi net

P L LY

If not available at your lacal dealer’s, write direct ta:

ORRADIO INDUSTRIES, INC., Opelika 1, Ala.

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

26
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FERRI-LOOPSTICK ANTENNAS

I have built a small batteryless pocket radio
that works fine, except that I need a 100-foot an-
tenna. I bought a Ferri-loopstick for it but cannot
get it to work. Is there a special way that a
Ferri-loopstick should be hooked up?

BILL WANDS
Calumet City, 1l

Unfortunately, a Ferri-loopstick antenna is
not a cure-all for crystal receivers. It will
increase the sensitivity of such a receiver con-
siderably, but in many cases an additional
length of antenna wire is necessary. This is
particularly  true if there are no powerful
broadcasting stations nearby. In connecting
a ferrite antenna into the circuit of a receiver,
manufacturers’ recommendations should be
followed.

ELECTRICAL CURRENT FLOW

I have just finished reading the “After Class”
department of your November, 1955, issue, in
which you describe the action of a germanium
diode in rectitying an a.c. current. You show the
flow of current as being from the positive cathode
to the negative plate, and state that “the charac-
teristics of the metal are changed so that it be-
comes an excellent conductor in one direction and
a very poor one in the other.”

In a physics book which I have (Elementary
Practical Physics, Black and Davis, Revised Edi-
tion, The Macmillan Company. pp. 370-371), there
is a paragraph that reads as follows: “This stream
of electrons driven through a conductor is an elec-
tric current. But it should be carefully noted that
the direction of this stream of electrons is from
negative to positive terminal. This is just the
opposite direction from that in which convention
has so long assumed electricity to flow, namely,
from positive terminal to negative. Since so much
has already been written based on this conven-
tion, we shall assume the direction of an electric
current to be the conventional onme. But at the
same time we shall remember, whenever we are
dealing with phenomena involving electrons di-
rectly. that a stream of electrons is really flowing
in the opposite direction to this conventional elec-
tric current.”

Could you resolve this seeming discrepancy for
me?

DANIEL J. EVANS
Williamstown, Mass.

The confusion expressed in your recent letter
is quite common and is certainly understand-
able. It arises from the fact that the very first
articles and books on electricity were written

POPULAR ELECTRONICS
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Men, with mechanical skalls:
measure yourself against

this yardstick

This challenging creed has made the U. 8. Air
Force the fnest technical service in the world.
If you are a man who feels a deep sense of
satisfaction from the knowledge of a job well
done, the U. S. Air Force offers you a reward-
ing and exciting life. Skills you acquire in the
Air Force will help you choose and succeed in
yvour future career.

YOU GO PLACES FASTER ON THE
ALL VOLUNTEER TEAM

THE U.S. AIR FORCE

February, 195¢

. AP
9

Mechanics |t 1) Creed

™

Upon my honor I swear that I shall hold in sacred
trust the rights and privileges conferred upon me as a
certified mechanic. Knowing full well that the safety
and lives of others are dependent upon my skill and
judgment, I shall never knowingly subject others to
risks which I would not be willing to assume for my-
self, or for those dear to me.

In discharging this trust, I pledge myself never to
undertake work or approve work which I believe to be
beyond the limits of my knowledge; nor shall T allow
any superior to persuade me to approve aircraft or
equipment as airworthy against my better judgment;
nor shall I permit my judgment to be influenced by
money or other personal gain; nor shall I pass as air-
worthy aircraft or equipment about which I am in
doubt, either as a result of direct inspection or uncer-
tainty regarding the ability of others who have worked
on it to accomplish their work satisfactorily.

1 realize the grave responsibility which is mine as a
certified mechanic, to exercise my judgment on the air-
worthiness of aircraft and equipment. I, therefore,
pledge unyielding adherence to these precepts for the ad-
vancement of aviation and for thedignity of my vocation.

i e —— B ==

Paste Coupon on Postcard

X caaiee
and mail to =32

Airman Recruiting Information Branch

Box 2202

Wright-Patterson AFB, Ohio

Please send more information on my
opportunities for enlisting in the U. S.
Air Force. I am between the ages of 17-
34 and reside in U. S. A. or possessions.

——— — ——— — — —— — —

I
I
I
I
I
I
I
|
I
I
|
|
L

Name
Address. .. LLAge
CItY in Zone .. State...
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Complete Tramig

FOR BETTER RADIO-TV SERVICE JOBS

ONLY
12

for the complete
2-volume
course

Let these two great new Ghirardi training books teach you to han-
dle all tvpes of AM, FM aud TV service jobs by approved Professional
methods—and watch your efficiency and earnings soar!

Each book is brand new. FEach contains the latest data on the
latest methods and equipment—NOT a re-hash of old, out-of-date
materlal. Each is co-aulhored by A. A. Ghirardi whose famous RADIO
PHYSICS COURSE and MODEKN RADIO SERVICING were, for 20
years, more whlely used for military, school and home study train-
ng than any other books of their i1ype!

THE NEW Ghirardi
RADIO-TV SERVICE LIBRARY

Almost 1500 pages and over 800 clear illustrations show step-by-
step how to handle every phase of troubleshooting and servicing.

I—Radio and Television Receiver

TROUBLESHOOTING AND REPAIR

methods. For the
For the experienced
up'’ on specific jobs, to

A complete guide to profilable professional
beginner. it is a comprehensive training course.
serviceman, it is a quick way to ‘‘brus]
develop improved techniques or to find fast answers to puzzling
service problems. Includes invaluable *‘step-by-step’’ service charts.
820 pages, 417 illus., price $8.75 separately. (Outside U.S.A. $7.25)

2—Radio and Television Receiver

CIRCUITRY AND OPERATION

This 669-Page volume is the ideal gulde for servicemen who real-
ize it pavs t0 know what really makes modern radio-TV recelvers
(‘tick'’ and why. Gives a complete understanding of basic circuits
and circuit variations; how to recognize them at a glance; how to
eliminate guesswork and useless testing ip servicing them. 417 illus.
Price separately $6.50 (outside U.S.A. 32.00).

New low price . . . you save $1.25!

If broken into lesson form and sent to you as a ‘*‘course,’’ you'd
regard these two great books as a bargain at $50 or morel

Under this new offer, you save §1.25 on the price of the two
hooks—and have the privilege of paying in easy installments while
¥ou use them! No lessons to walt for. You learn fast—and right!

m===STUDY 10 DAYS FREE!= ==

Dept. PE-26, RINEHART & CO., Ine.
232 Madison Ave., New York 10, N. Y.

Send books below for 10-day FRELE EXAMINATION. In 10
days, I will either remit price indicated or return bLooks poOst-
paid and owe you nothing.

[ Radie & TV CIRCUITRY & OPERATION (Price $6.50)
O Radio & TV Receiver TROUBLESHOOTING & REPAIR (Price
$6.57 separately)

] Check here fo!
. Save $1.2

price of ouly $
‘ol save ¥1.35).

i

MONEY-SAVING COWBINATION OFFER
5. Sen » ' above big books at
2.00 for the two. (Regular price
13.25 . . . ¥ 3 Pavahle at rate of $3 after
10 days if vou decide to keep books and $3 a monih for 3
months uutil the total of $12 has bLeen paid.

sbeclal’
£13.2

Clty, 'Z0N€, SUAE] ool | afile o Db v ook d o o o o B el § ool ol oubibin s

Outside U.S.A.—87.25 for THOUBLESHOOTING & REPAIR;
$7.00 for CIRCUITRY & OPERATION; $13.00 for both hooks.
Cash with order, bul noney refunded if you return books in m
10 days.

AR MR BN W MY Ee Y WS A WS e e ew ee el

Rinehart Books are suld by leading book stores.

r-n-----

~
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before the existence of electrons was sus-
pected; and at that time an arbitrary conven-
{ion was set up in which it was stated that the
tlow of electricity was from a positive potential
to a negative potential.

After the discovery of the eleciron, it was
found that in the large majority of cases a
flow of electric current consisted of a flow of
electrons, and that they moved from negative
to positive. This is directly the opposiie of
conventional current flow, but many textbooks
continued—and still continue—to talk about
conventional current flow. As g result, it is
now necessary to specify, when talking about
current flow, whether you are discussing “con-
ventional current” or "electron current.”

LONG-DISTANCE TV RECEPTION

Some time ago, while I was tuned to Channel 6,
WFIL-TV, the picture from another station was
superimposed on the WFIL.TV picture, causing
the latter to fade out completely. I waited for the
identification of this new station, and found it to
be WDSU.TV, New Orleans.

Was this due to a mix-up in relaying the pro-
grams. or could it have been due to favorable re-
ceiving conditions at the time?

JOHN MESAROS
Jim Thorpe, Pa.

Distant reception of television stations is pos-
sible under certain conditions of propagation,
usually referred to as sporadic-E. Reception
of stations 600 to 1400 miles away is possible
under these conditions, and extremely rare re-
ports of reception up to 3800 miles have been
received.

RANGE OF CRYSTAL RECEIVER

What is the range of the germanium diode
crystal receiver which was described in “After
Class” for November, 19552

STUARD LOONEY
Home Creek, Va.

The range of « simple crystal diode receiver
is in general quite limjted. A good, high an-
tenna, 50 to 75 feet long, and a good ground
are necessary for reception up to about 25
miles. The more powerful broadcasting sta-
tions may help to extend this range somewhat.

TESLA COIL PLANS

Would it be possible for you to publish con.
struction details of a Tesla coil? I have seen one
such unit but found it unsatisfactory as it em-
ployed discontinued-type tubes. 1f you cannot
publish such information in a future issue. will
you please tell me where I may obtain plans for
a Tesla coil?

DAVID MILLER
Olympia, Wash.

We have hesitated to publish plans for the
construction of a Tesla coil because such a
device can create a tremendous amount of in-
terference to radio and TV reception, and may
interfere with various radio communication
services. Also, the high voltages required
constitute a very serious shock hazard. —30-

POPULAR ELECTRONICS
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ESSE BARGAIN SPECIALS

BRAND NEW METER BARGAINS

SPKCIAL 3” Round Radiation Counts Meter 20-10K counts per minute $3 50
a. 0

Full Scale =1 M.A. ... ...
Veeder ltoot Counter 0-99,999 6 or 12 V.
Withpresaty INeR rmem i @ - - Pl bl o e e G a
GE 3'%%" Round DO7I
0-20 Mieroamps DC......... $9.00
0-100 Microamps DC. 7.50
0-200 Microamps 7.00
0-25 Ma. AC...... et 3-50 Ma.
0-50 Ma. AC................ 4.50 0-500 AMa.
SIMPSON 3” Round Model 25 & 55 0-400 ‘Volts DC.
0-1 Ma. DC $5.00 0-1n Yolts AC.
0-150 V. AC................. 5.00 0-900 Volts AC
HOYT 3” Round CRAMER Running time meter Type
8 33 Bg (f‘nl)‘Ds ............... s:gg RT-2H 110 V. 60 cvcle. . ... ... $9.00
OlfS ..o vuvvnnts . FRAHM M5F 58.62 cy. Freq meter
GE 17 x 157 Rect. AD58 200-250 vs AT T ...$9.00
0-50 Alicroamps W ESTON—50-70 cycle 4" Frea.
G-100 Microamps meter 110 V. AC ... ...... .$9.00
0-200 Microamps 0-5 Ambh RF KT35 ........... $5.00

0-500 Microamps WESTINGHOUSE 3” Round

0-1 Ma. DC.... QE 0-800 Ma. DC NX 35 .. .. 3.50
0-5 Ma. DC.............. 5% NC35 DB Meter .8 5 V. AC.. 5.00
SUPREME 542-B MULTIMETER—$14.95 110 V. 60 CYCLE SELSYNS
$4.95 ea.
Popular Navy size 5 (approx. 6%” T. by
3%” dia.). Order either motors, genera-
tors. differentials, or control transformers
at this price. Used but guaranteed good.

Ship. wgt. appiox. gh;i]::sé' :;L_ $4|95

Regular $25.20 pocket laboratory
with following ranges:

4—DC Ma. 0/0.3/5

4—DC Volt 0/h/1.m/300/1.)00
4—0!1ms 0/2000/20,000/200 M/2

4—AC ‘Volt 0/6 30/150/600

4—0Qutput 0/6/30/150/60

4—DB ranges—6/ +10; +8/+24;
+22/+38; +54/+50

Complete as shown. Ship. Wat.

aDp.vox.BiAll;s],) — $ l 4-95

DYNAMOTORS:
12 V. types

Your chance tn get top qual-
ity sarplus dynamotors usudlly
selling betwern 330 to $150.
Will go up in piice \uu in-
creased use of 12 V. systems

LEEDS & NORTHRUP ={
MICROMAX RECORDERS
Strip tvpe recorders used
for controlling and record-
ing & wide variety of proc-
esses. Used originally for
temp. range tor 350-550 degrees C. May be changed for other applica-
tions. Operated on \Wheatstone bridge principle using AC galvanonicler
in cars. movement, Original cost several times our price. Units were removed
DM-34—Tnput 12V, 2.8 Amp. - - from demilitarized equipment which in many cases was new, bur all
Qutput 220 vV 80 Ma. (11. s type used on ﬁ\' for 110 V. instructions sold as used and guaranteed. ;\Iones buek if $| "9 0
output for electri: shavers). Mrid. by Western $2 5 not satistied. PRICE ea. ...................
Electric. Ship wgt. 6 s, Used.........

DM-40—Inpu. 1£ V. 3.1 Amp. Output 172 V. 138 Ma.
G%” x 3%” Jdia. Ship. wgt. 8 1bs.
2 P L 0
DM-5—12 V. mynt @ 25 amp. Output 300 V. 50 Ma.
Size 414" L x 24" d

Ship. wet. 3 hs. ... L
DM-42—For fie high power mobile hovs. 12 V. 46 Amp.
Input (may bt connected for 6 V. operation at reduced

Only $4.95
BC-455-B Receiver

Tdeal receiver for mobile or fixed opera-
tion with excellent sensitivity and fre-
quency stability. New suiplus release
order—new supply will not last long at

output). Outpai 513-1050-260 Voits at 260 this price. For 6-9.1 Me. operation.
:\;Z‘,I S)hip, ‘\:;t o) 1;,5 umad New....... S l 4 15 Complete with tubes and guaratiteed.
New with Driken mounting base.................. $8.95 Less dynamotor. PRICE, 5
24 V. Input type Used, ea...$3.95 New, ea... u
PE-94- For 5CK-522 Xmtr.-Rec. ......... New—$5.00
Used— 3.50

8 Amp. 24 V. DC

BC-AS-229 POWER KIT
RECEIVER New components include trans- "‘
New $3.95 former, Mallory rectifier and con-

. 5 denser (2000 wfd. 50 V.) for con-
The companion aircraft 5 ; i 9 P ; . . y
receiver for the govular stniction of power supply o charge batteries or operate

E " direct from 110 V. AC supbly many surplus items. s
BC-AS-230 transmitter. hi 4 BN o tad
Receiver covers 200 to “S,h.w' \\gt. leDIO& 20 Ivs. s l 9 95
12,700 Ke. with full set Price for Kitwroremrras s s momgmm i ammaimrag gy o 2
of plug-in coils.  (Dual R-1/ARR-1 RECEIVER— I"or use as 220 Mc. converter. Essentially
1 R i 3 Coil for 201-308 Kc. and a two stage RF acorn tube superhet converfer. Also can be used for
2500-4700 Ke. suwnllgd. Other coils not in stock.) TUses a preselector. Small enough for mobile. Wgt. 6§ 1bs. Cover not shown
6 tubes which are included. Size 14%"” L x 63%” x but included. $2 95
6%". Ship. wgt. 15 1bs. $3 95 | PRICE Brandnew.......... ... L e g 0
Brand New U

ARR-1 Antennas for above. New, 8a. ........................ $1.25
Co-axial antenna-relay for above or othe: combination. New, ea. $1.25

Oniy a Few left o the following ltems frem Nov. Popular

Electronics Ad.: CIRCUIT BREAKERS, NEW, $1.95 each
" o 2
RL-42 I(ee] morors @ $2.50 used, $3.95 nex. 15 amp, 15%1;; Q’C H%memann 2 Pole Curve D Cat. No. 0322, 558" x
-39/APQ-9 hadur Transniitter @ $4.95 ea. 1.25 Amp 117.5 € 3 Pole AC. Curve 7. Catalog No. 2163Md4. size
Torque Amplifers, New, $9.75 ea. 514" x 3. Ideal for radio serv. bench. Siuip. wgt. 3 Ibs.
Miniature Slomge Batteries. (See Nov. Ad f‘or prices).
Rectifies hp(‘cm] tor Model trains—S$I.5 PHOIEVN.’I:SI;?rwdETSEoﬁizas<»tgcl;\e§$‘s.o7n'?e dual, midget. regular,
TU-7 and TU-10 Tuning Units, used @ s' 95, New @ wlrewou’nds and carbons. Possibly no assortment alike. Order Soverall
$2.50 ea. The need for any one will possibly pay for ail,

Remit shipping charge and instructions with all orders, otherwise order will be shipped express collect. All items
guaranteed to your satisfaction or money refunded if returned within 10 days of receipt. Minimum order $5.00.

ESSE RADIO co. Dept. P-2, 42 West South St., Indianapolis 25, |ndia;1¢
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music IN

% 2-way communication throughout the home

% Instant 2-way conversation with callers at
front or back door

(Prices Do Not Include lsistaliation) |
%

-
EVERY ROOM /f\”

«* with these MASCO
DO-IiT-YOURSELF KITS

Enfoy the convenlence and pieasure of quailty
home electronic communications which, until
now, have been installed only Ir the most expen-
slve new homes. Adds new glamour to any home
.. . remote door answering. feature provides add-
ed safety . . . saves steps and time . . . ideal .
for Hstening to activity in nursery, sickroom or
basement playraom from remote point . . . Noth-
ing more to buy . .. install It easily yourself or
ask your distributor about his low installation

on payment. with order. J 3
For the names of other authorized Masco dis-
tributors in vour community or laformation on
these and other Mascn products — write to —
MASCO Home Music Division » 32.28 43th §t,,
Long ikiand City 3, N. Y.

ACE HOME APPLIANCE CO. 1101 N. E. 12th St., Ft. Lauderdale, Fla.
AUDIO COMMUNICATIONS 3912 Peach Dr., Jacksonville, Fla.
GOLDEN HOME MUSIC CO. 19178 Greentield Ave., Detroit, Mich,
HOME ELECTRONICS C0. 2215 So. St. Louis, Chicago, Iil.

HOME MUSIC CO. 1614 Broadway, Seattle, Wash.

SYMPHONIC SOUND & MUSIC CO. 11206 Buckeye Rd., Cleveland, 0.
ISLAND HOME MUSIC CO. 14 Hillvale Rd., Albertson, L. 1. N. Y.

HCM Remnte

HF-53 Master

AUTHORIZED MASCO DISTRIBUTORS

MDC-61 — 6-Room, Flush-Mounting Radio Distri-
bution and Intercom System Kit with clock.
Includes deluxe kitchen Master and 4 room stations
plus weatherproof door station, and oll necessary
wire and hardware. Volume controls for each
room station mount separately. All room stations
have communication with master.  Net $166.00

plus shipping
MDC-6 — Same as MDC-61, but Music Distribution
only, less intercom feature. 5 room stations, no
door station. Net $119.50

plus shipping
< HCM — Inexpensive door-answering intercom with

charges. front and back door stations and electrical door-

;ASY PAYMENT PLAN opening feature. Instant-heating tubes—no power
Take up to three years to pay. Ask your distribu- used except when talking or listening. Net $89.50
tor aboul the small, easy payments. 5% dfscount tEZ plus shipping

HF=5 — Five-station AM.FM high fidelity radio dis-
tribution system, with provision for phonograph.
Five 8” flush room speakers, controls, wire and
hardware supplied. Superior tona! reproduction.
Net $210.00
plus shipping
PGTOMAC VALLEY SOUND SERYICE 3328 Buchana St., Mt. Rainier, Md.
METALEVENT HOME IMPROVEMENT Co.

5011 Wilkinson Blvd., Charlotte, N. C.
SOUND SERVICES Box 706, New Canaan, Conn.
SGUTH TEXAS ELECTRONICS 2400 Alrline Dr., Houston, Tex.
KLYSTONE STATE SOUNO & MUSIC CO. Box 816, Jamison, Pa
LIBERTY RADIO & TV SERVICE 4908 Park Hgts. Ave., Baltimore, Md.

| Masc o MOST COMPLETE LINE OF QUALITY SOUND KQUIPMENT FOR DVER A QUARTER CENTURY |

BPormasRower Radio Controlled
Garage Door Opener A

Now, the newest, finest
{

Radio-Control Garage
Door Opener styled ina
modern spun-aluminum
fixture that beautifies
garage inferiors. 3
Convenience and sofety
features galore — New
outomaticshut.off, posi-
tive locking of door,
FCC authorized ra-
dio frequency . . .
ond mony more plus
qualities!

—_——

@j CJ :_]_:guukw ‘
: == PRICED
I

Write todoy for de-
scriptive literature.

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

gveryont can one man can do it easily!
atford * Takes just an afternoon with
moder common hand tools; no soidering. |

* Complete instructions assure
professional- type installation.

THIS COUPON FOR COMPLETE FACTS!

MALL
H]

® 4727 N, DAMEN AVE.
=%-Fm‘°"”'" CHICAGO 25. ILL.

[J Please send FREE descriptive literature on your

GARAGE DOOR OPENER

I:] Please advise name of your nearest electronic parts
distributor carrying your GARAGE DOOR OPENER

|
{
|
l NAME.
|
|

ADDRESS___ e s— i
a0 — STATE.

30

‘ Radio Chassis Punches

SAVE HOURS OF WORK

quickly make round, square, key
and ‘D"’ openings with Greenlee

In 134 minutes or less

you can make a smooth, RCE S
accurate hole in metal, ,
bakelite or hard rubber >y

| with a GrReEeNLER
Punch. Easy to operate
.. .simply turn with an
ordinary wrench. Wide
‘ range of sizes. Write for

details. Greenlee Tool
Co., 2382 Columbia
Ave., Rockford, Iil.

POPULAR ELECTRONICS
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LIFETIME GUARANTEED TUBES

- .
| BRAND NEW PIcTuRE TUBES e We guarantee to replace tubes laheled MAJOR BRAND forever o Each Tube lndwmuan I
RCA L Boxed and Guaranteed For Life Over A Half Million Tubes Always In Stock o Imme
I . oﬂ: Ye':f"aen‘io"dmonal A diate Shipment s Free Postage On All Orders With Full Remittance: |

. uarantee,
| e T B HERE'S HOW LIFETIME GUARANTEED TUBES
| B ;f:;: %34‘% SAVE o There are fewer ‘‘call backs'* e There are no ‘‘out of date’ |
16RP4 21EP4 28.79 tubes o ‘‘Peak Performance’ testing in our fully equipped Testing M
| i&07s A e 2802 YOQU MONEY bepartment befare shipment guarantees quality- 1
Picture Tubes shipped F.0.B. Harrison, N.J, oza .43 | 3BN6 .70 | 6AX4GT .60  GK8 .65 | 7C6 1486 38
| 1a4p .33 | 3cee .52 | 6AX5GT .57  6L6 .68 7¢7 14qQ7 ‘50 |
NEW INDOOR ANTENNA i:;g; -gg gQ;GY fasl lilenda 52 sL7 42 | 7€s ig_ll;_gsc l.ég ;
I Both UHF and VHF. Brings better recep- 1c5aT .41 324 27 g:?\e -(:.9’ 207 fg ;Eg an ‘39 “
I tion than most outdoor antennas. Use an 1D5GP .43 | 3va .47 | 6BAT 58 | 654 .40 | 7F7 25AVS5GT .78 ﬂ
tap of TV. h LE7GT .41 | 5BQ7 .89 | 6BCS .47 | 6SAT .45 | 7F8 25BQ6GT .78
I List price $9.95 $3.99 eacl 1G5GT .41 | aBZ7 .95 | 6BCY .80 | 65C7 48 767 25L6GT .47
YUK ¢ 00 S Infie m e al fAF G awer |
o 6BFS a 7) . 2
| PRICE $3- each Lots of 3 5T4 6 6 6547 .43 | 7K7 ¥ 2576 37 |
5U4G (43 | 6BG6G 1.15 | 65K7 _ .45 L7 75 27
I EREFIDANDS Box 9. 33 sl 39BN % L. 3 dmr B
A o 6BJ6 47 | 65N7GT - 12ATS
| With Every $25 Order 5Y3 .31 | 6BKS 68 Q7 .39 | 12AT7 6 | 35C5 50 H
¢ 1 RCA Cheater Cord 5v4G .36 | 6BK7 _ .76 | 65R? .42 | 12AZ7 (63 | 35L6GT .47
| @ 10 Assorted resistors o 523 .41 | 6BL7GT .75 | 6557 <41 | 12AUs .41 | 3swa 34
e 10 Assorted 2 Color ‘‘blank’ tube 1Lce ‘47 6A7 57 6 58 | 674 .95 | 12AU7 .53 | 35Y4 33 |
I cartons iLps .57  6a8 .4 6BQ6GT .78 | 678 .68 | 12AV6 .35 5Z3 9 [
o 1 6B26GT tube 1LE3 .57  6aB4 .43 78 | 6U8 75 ‘67 | 35z5GT .3a |
o 1 6AUG tubc 1LG5 .57  6AC? .67 | 68YSG .58 | 6V3 .80 | 12AX4GT.65 | 37 9
| < 1 scBs tube 1LHA 64 6AF4 .79 | 6BZ7 88 | 6V6GT .46 | 12AX7 .38 | 50A5 .46 |
1LNS .47  6AGs .50 | 6C4 37 | 6W4GT .39 | 12B4 68 | 50B5 50
| FREE CLGCK RADIO INSGT 50 eac7 89 | ecs 5| sweeT .53 | 1286 .46 | S0Cs 50
With Every $125 Purchase Within 30 o . 6 6X4 . 28D6
I Days Wakemaster clock radio with famaous :15,2 gg 22#55 ";4 6CD6G 1.15 g;‘: :.;; :;:ﬁ‘f’, gg e dg ﬂ
| e I A L S L L 1u4 47 | 6AL5 139  GES laa | 6Y66 55  12BY7 65 | 17 38 |
outright from MAJOR BRAND for $17.95. 1Us -42 | 6AQS .46 | 6F5 -37 | 784 -45 | 12827 .61 | 78 =38
o Bt A 1vz ‘65 | 6ARS .46 | 6F6 .38 | 7as .53 12¢Us .95 | 80 34
| 1X2 81 | eAss .48 | 6G6 40 | 786 45 125A7 45 | Ba/674 .44 |
* ) . AS6  1.70 | 6HE 38 | 7a7 .43 125J7 .45 1
| .. FREE GIFT CERTIFICATE 2at 57 | 6AS7G 2.19 | €J4  1.79  7A8 145 125K7 45 1.09 |
Worth S5 toward the purchase of any of 2A% .55 | 6AT6 .39 | eJs .39 | 7Bs ‘33 | 12SN7GT'S6 | 117N76T
| our merchandise on future orders will be 3aa .51  6AU4GT .65 | 616 a7 786 .42 | 1287 .37 1.09 |
sent with any order of $50 or mare. 3as .50 | 6AUSGT .59 | 6J7 .43 | 787 l41 | 125R7_ .45 | 117P7GT
I * Free Gift Certificate cannot be used to 3ALS 45 6AU6 .42  6J8G .85 7B8 .45 | 12V6GT .45 .09 ‘
obtain another certificate unless order is 3AU6 .46 | 6AV5GT .65 6K6GT .37 | 7C4 39 | 12x4 37 | 11723 .35
I $55 or _more. 3BCS 54 | 6AVe 39 | 6K7 39 | 72€s .42 | 13a7 -4z | 117766763
WE PAY ALL POSTAGE on orders shipped This Ad Is Worth M-O-N-E.Y
| in USA, Territories and APO’s. Send Cli> out this ad and attach it to your order. Three 6SN7GT's will be shipped FREE |
only purchasc price  of merchandise. with any order of $10 or more,
l Please include approximate postage on 1
foreign shnpmenls All orders subject to "
I prior sale. Add _25¢ handling on orders ]
underlsds.oo. ttluanhty users write for i Y
special iscount,
I A TUBE CO.
| Write For FREE Tube List—Order Slank ;
—an R ample e Carton, e T
| want ¥-0-U"on B0 malling List: e Romano Bldg. ESsex 4-1106 Harrison, N. J,

Yes, you get this big, brand new book, “150
Radio-Television Picture Patterns and Di-

agrams Explained”, absolutely FREE! Just
off the press! Gives complete wiring circuits
and diagrams on the latest Radio and Television Sets,
Easy-to-read, large 814 x ll"pages,wlth full instructions on
how to read and use the diagrams. A “must” in zvery Radio
and Television service-man’s repair kit. You get this vale

TRIAL!
uable book as a FREE Gift for asking to see Coyne’s great
new 6-book set, “Applied Practical Radio-Television”!

Here's “Know-How” That Makes You Worth More!  SEND NO MONEY! c o o

Coyne’s great new 6-volume set gives you all the answers to on 7 days free trial. We'll include book of 150 TV-Radio Patterns

servicing problems—qulckl ! For basic “know-how™ that is & Diagrams. If you keep the set. pay $2 in 7 days and $2 per

easy to understand, yow'll find everything you want.in vol- month until $2250 plus postage is paid. (Cash price $20.95). Or

umes 1 to 5 which contain over 5000 practical facts and data. fou can return the library at our expense in 7 days and owe noth-

They cover every step from principles to installing, servic- ng. YOU BE THE JUDGE. Either way, the book of TV-Radio
gs trouble-shooting and aligning all types of radio and TV Patterns is yours FREE to keep! Oifer is limited. Act NOW!
So up-to-date it includes COLOR TV and UHF, adapt-

;r;iasglg?girgers. Also covers very latest m/ormat:on on FR E E B o o K T FR E E TR ' A '. c o U Pb N !

900-Page Television Cyclopedia Included f . .
And then, for speedy on-the-job use, you get volume 6—the Cqmetectriva) Schiool, Eptggflbnal Book Ruib.Div., Dent. Eotne

tamous Coyne TELEVISION CYCLOPEDIA. It answers 2 ical Rodio-Televislon™ for 7 days FREE
today’s television problems on servicing, alignmert, installa- MG Crallun) o1 LU ATl ARSI U peab s

tion and others. P easy-to-find ABC order, cross indexed. griAtYeecdveutfotieryincludspiiRod o otian YD oo e M BooKgRREE
Use this 6 volume TV-RADIO LIBRARY free for 7 days. Name
get the valuable Servicing Book ABSOLUTELY PRE _ " Address

Educational Book Publisking [)w i CHY.crmenereeienee

CUYNE ELECTRICAL SCHOOL w.,.’z.)s.a.’;mk.d i Sl
| 500 S. Paulina St., Oept. il <WChicago 12, . s > - You by poiiman

Rl i ihsveh

e Sncopuer ipnetd

Caeeseibesassasaresantergsteniiiiiii,ets
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2 TRANSISTOR POCKET RADIO KIT

Packed Into a 2147x3142”x114" plastic case,
This Two Transistor plus crystat dﬁode radio

kIt offers many surprlses, utilizing a regener-
atlve detector clrcuit with transformer coupled

audio stage, gives you hlgh galn and excel-
lent selectivity. Pulls In distant stations with
ease with more than ample earphone volume.
Kit comes complete with two translstors,
crystal dlode. loopstick. Argonne transistor
audlo transformer. resistors, condensers, plas.
tic case, etc, Including schematlc and In-

structions.
KT-868A Complete Kit Iess ear
Net ...
M$-260 New Sup ynamic
Earphone, ideal for Tranglstor
Circult imp. 8000 ohm, D.C.
2000 ohm_....... o

Utllizing One Transistor and Crystal Dlode Detec tor
with New Miniature 365 mmf lable Condenser.
Here 1s an ideal low cost translstor pocket
radlo kit for students, hobbylsts and the ex-
Rerlmenter. who desire to obtain a practical
nowledge of transistorized circuits. The cir.
cult utilizes a Ferrl-Loopstick and a speclally
designed minlaturtzed 365 Variable Condenser
permitting the entlre recelver to be bullt In a
lastic case size 3"x2”x1”. The 1N64 Crystal
Jiode Is used as a detector, the transistor s
connected ar a grounded emitter amplifier.
This recelver with a 50 foot antenna and good
ground will bring in good receptlon over a
50 mile radius. The kit comes complete with
transistor, ¢rystal dlode, battery holders, bat.
teries, condensers, resistors, plastic cace, etc.,
pius a 115 page book, showIng more than
30 practlcal transistor clreults and How-.To-
Da-It.Instructions

KTY-80 Complete Kit (less earphones) .. . 4.95

1 Miniature Crystal Far Recoelver MS-111 . 49

Reg. Price "&% S0 Net 9 .95

A pencil-slim design, high output PA Dynamie
Microphone of exceptional quality, at a price that
is /3 of the price of any comparible microphone
on the market today. Very smooth response,
50-11,000 cycles. Omnidirectional, tiltable head.
Switch on side gives choice of either high im-
pedance (50,000 ohms) or low impedance
(250 ohms). Instantly removable bracket per-
mits use either on stand or as hand mike, Fea-
“tures exceptional mechanical strength. Cast case
with satin chrome finish, 5 ”-27 thread. Acous-
tically-treated grille head, 8" long; 134" barrel
diameter. Shipping weight 2 lbs.

PA-29.... ....Inlots of 3, Each 9.2%

Singly, Each ©.98

A "'must” for servicemen, experimenters and

k engineers. Tests both PNP and NPN type

i . transistors. Gives 2 sepurate checks; first

X 3" x 2Y,". Kit includes case, meter. all

parts with full assembly and operating instruc-

T.V. Parts, and equipment, PA, Hi-Fi systems, tubes, an- - i . - 7.95
tennas, Transistor Kits, parts and components, Test Equip- R

and Haom s."pphe‘-e“' AT GREAT SAV_INGS- For the Accurate VOM with a sensitivity of 2000

economy minded servicemen, dealer, engineer and tech- ohms per volt on both AC and DC. Single se-

0-10-50-500-1000; Ohms: 0-10K, 0-1 Meg:

DC Current: 500 ua and 500 ma; Decibel:

- With batteries and test leads. Shpg. wt. 4 Ibs.

NEWARKN.J. | 24 Central Ave. . RW-27A ) C 7.95

TRANSISTOR CHECKER KiT

GOOD-BAD check for shorts and leakage, and

CATALOG tion§. Simple to build. Fast, accurate. Shpg.

ment, new build your own kits, tools, books, Microscope, 2,000 ohm per Volt on AC & DC

nician. CHUCK FULL OF BUYS! SEND FOR YOUR FREE lector switch. amp. meter. Scales:

2. 420 to 36; Capacity: 250 mmf
PLAINFIELD,N.J. | 133 West 2nd St. _—_—

{7 ] - * e e SUN BATTERY
T itn oeder”" T BOSTONMASS. | N0Federalst o

® Checks Shorts, Leakage, and Gain
second for GAIN., Gray hammertone case 534"
Packed with the largest selection of Electranic, Radie and wt. 3 Ibs.
drafti i . Binoculars, Radio, i i
rafting equipment, Binoculars, Telescopes, All Radio, TV ® Completely wired — Nat a kit
| - 10-50.80001 Vol
COPY TO-DAY. ’ DC Volts: 0-10-50-500-1000; AC Volts:
= 1 e —20to +22
(I (11 ede Niwvoul’nv lﬂQSgthAj! to .2 mifd and .005 to 1 mfd. Heavy plastic
; BRQNX,NV S_Q_E.Fordha_mkd [ - panel, metal bottom. 414" x 3Y2" x 15",
with order International Roctifier's Sun Battery

requires no external voltage source
for operation, Average sun-light will
generate a 2 ma current under s 10
ohm load. Can be connected directly
to s milllammeter and used as s light
measuring device. Can be used in
series or series-paralleied as power
supply for translstorized equipment
Typical applications are—dircet con-
version ol light to electricity—spec~
Name trophotometers—light measurement—
traffic control — headlight dimmer —

§ Dburglar alurms—imers—colormeters—gurage door opener—light

Address - beam communication. Speeilications; .724"x.443"x.040” 60 miero
iamlns uL)lOO lft. cama(l)e-“ with 55 ohm load. .5 volt in average sun-
. ight. .25 ft. candles. Complete with 4" mtg. bracket

Zone. State ight. .20 volts at 1
i i and 67 1eads. M@f12.c...eeerennerrsinaanrn.........Net 1.47

LAFAYETTE RADIO
100 SIXTH AVE.,NEW YORK,6N.Y.

O Send FREE 132-Page 1955 Lafayette Catalog
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HE MODERN submarine, capable of

submerged travel far from home bases,
arnd capable of delivering missiles and rock-
ets with atomic warheads, is a fearful
weapon. Newer versions—featuring atomic
power plants—appear even more formid-
able, and show the need for strong de-
fenses against their attack.

The Russian Navy, for instance, has
more than twice as many submarines as
the United States, and over seven times
the number of U-boats available to the
Germans at the start of World War II. in
this country, however, every available

Are We Open to Sneak Attack

February, 1956

means is being explored to insure an ade-
quate and capable defense agailnst enemy
submarines. Electronic developments, along
with the planes, ships and men needed to
exploit their capabilities, are spearheading
the defense.

While many of our present defense ef-
forts are still shrouded in secrecy, some
developments have been released to the
American public. The methods so far per-
fected emphasize the versatility of modern
military electronics.

One of the best ways to seek out and de-
stroy penetrating undersea craft is from

& m—y,
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the air. Our Navy has many types of air-
planes, helicopters and blimps especially
equipped for this type of duty.

Carrier-based airplanes, carrying the
latest in detection gear, can search out the
enemy wherever he may hide. Powerful
long-range radar transmitters can sweep
the surface of the seas and indicate a tiny
periscope or snorkel churning through the
waves.

Even if the enemy submarine plunges

T T
: g
h o

into the depths. it is not safe from the
probing electronic eyes of our fliers. Using
“MAD” gear (Magnetic Airbarne Detector),
the surface can be searched until the
equipment receives a signal indicating the
sub’s hiding place. Then, sonobuoys—
sensitive underwater microphones which
modulate a radio carrier-—are dropped in a
pattern around the area. By listening to a
receiver in the plane, any future move-
ment of the enemy craft is immediately

¢

l. - g g - .
Panorama of coastal defense against enemy submarines involves: the
strategic deployment of Navy radar picket blimp, carrying search, ra-

dat: helicopter hovering with its “Dipping Sonar” lowered into water:
a twin-engine Sentinel aircraft using MADBOOM (Magnetic Airborne
‘Detection Boom): and our own submarine equipped with special sound
apparatus. Photo insert at right shows radar units used for detect.

ing invading ships or aircraft;

scope at botlom registers targets

ranges and bearings on its screen. Across the page. lurking in the *{
H

depths. is the object of the combined search ... the enemy killer sub.

ﬁl’. - % waade !
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detected. This same type
of equipment is carried in
both helicopters and blimps. Used as patrol
craft, they employ their slow speed to ad-
vantage in relentlessly hunting an enemy
down for the kill. The helicopter has an
additional weapon known as the “Dipping
Sonar”; this sound gear is lowered beneath
the surface of the water while the ’copter
hovers motionless ahove it.

Surrounding our merchant convoys and

nawval task forces, destroyers equipped with
special long-ranze sonar equipment probe
the surrounding waters for Iurking under-
sea craft. The type of sonar used here
“pings’’ impulses of sound into the water.
Sensitive receivers then listen for a return-
ing echo indicating the presence of an en-
emy hull. Mast-hugh radar antennas con-
tinuously scan the surface for distant indi-

13
" SN e -
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BATTERY BUQY RAFT BAYTERY CONTAINER

TIE ROPE FLOATS

/

BATTERY CONNECTING CAOLE

cations of surfaced or snorkeling U-boats.

Modern military warfare has even
brought forth a hunter-killer submarine,
especially designed to hunt down unfriend-
ly “cousins” that menace our shipping.
Equipped with ultra-sensitive “ecars,” it
combines the best in listening equipment
with the submarine’s natural assets of
stealth, cunning, and near-invisibility.

Guarding the approaches to our harbors,
an entire array of unique electronic equip-
ment awaits any enemy who tries to pene-
trate our waters. Far out on the harbor
approaches, sono-radio buoys keep a relent-
less vigil for unexpected visitors. Like the
airborne varieties, these devices combine
underwater microphones or hydrophones
with radio communication. Any sound
which excites the sensitive pickup modu-
lates a radio carrier and is noted by mon-
itors on the shore.

The second line of defense is a series of
cables laid in a pattern on the ocean floor.
Called “Magnetic Loops,” they are sensitive
to changes in the earth’s magnetic field.
Any vessel crossing the strands immediate-
ly reveals its presence by tracing a pattern
or “signature” on a pen and ink recorder
on the shore. Behind the loops are strings
of hydrophones which are cable-connected
to monitor stations on the land. A con-
stant listening watch is kept to insure the
detection of even the weakest sound of a
hostile nature.

Strategically placed along the harbor en-

36

GROUND PLANE

P4

ANTENNA

ASGEMBLY . .
FSEMAL First line of de-

fense across har-
bor entrance is the

TRANSMITTER sono-radioc  buoy.
Buay Hydrophone de-
tects underwater

sounds; these sig-

i nals modulate a
carrier wave
which is trans-

mitted to shore re-
ceivers. Informa-

tion received from

| network of buoys
helps pinpoint

enemy sub pack.
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trances are the “Heralds” (Ilarbor Echo
Ranging and Listening Devices). These are
remotely controlled sonar transmitters and
receivers that constantly ping into the
water and reveal the presence of any object
by its echo. The heralds are capable of
scanning the hulls of entering vessels to
make sure that nothing tries to slip in
“under the skirts” of a friendly ship.

The next line of defense is an even more
ingenious one. Large fields of controlled
mines await any ‘“visitor” that gets beyond
the sonar barrier. Controlled from the
shore, the mines are equipped with hydro-
phones and other detection devices so that
they may choose the most opportune time
to blow the stranger to bits. They can be
exploded by an operator listening from the
shore or can be armed to fire automatically
by sound, pressure, magnetic or other de-
vices.

All of this underwater information feeds
into the HECP-—Harbor Entrance Control
Post—along with reports from radar op-
erators, lookouts, and patrol craft in the
harbor. From this nerve center, the entire
defense of the harbor is directed —with
both air and surface craft available to take
up the battle if a penetration is attempted.

Electronics thus plays a leading role in
this relentless bhattle to perfect our de-
fenses. Men and their equipment are al-
ways rcady to defend us against the sub-
marine. This readiness may be the greatest
deterrent to another war. —30
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Informedion on enemy
contacts is fed into the
HurPor Entrance Can-
trol Posi. Here. data is
evaluated, positions
ploited, and orders for
action are then issued.

A glimpse behind the
scenes at General Elec-
tric. Utica, N. Y., show-
ing the assembly of ra-
dar indicators used in
our couastal defense.



www.americanradiohistory.com

Taees S o S
%M__\‘\?: < e
= AR R A
£ 2 =B AT

 Z S/ N2 " > 5= 55
S=2IJSESSR A SIS RN
R Z§ ESAENAS A FTANZ{Z{ZE A8 FIFH
N ZF SITETREIASEGSAZ A ETEA
A 2 S A AETAEAETFAEZAENE FAa
= TS FRAALIE § ZEAAE 7 &8
ST AL TS Y NS ZF SV WA

By R. E. ATKINSON

Science uses the human brain
as a generator of electrical

waves to reveal many secrets

ROBABLY few electronic developments

arc more intriguing in design, applica-
tion, and potential signiiicance than the
electroencephalograph (EEG). A fairly
recent development, this device receives,
records, and measures the electrical and
sinusoidal characteristics of the thousands
of tiny brain waves that accompany human
thought and feeling.

Scientists have discovered that the clec-
trical cnergies sent out from each person’s
brain are distinctly individual, personal,
and different! Experts can even detect,
with the EEG, differences in the ways that
various people think.

It all started about a quarter of a cen-
tury ago, when Hans Berger, a German
psychiatrist, published accounts of the re-
markable brain waves that he had pro-
duced. His pictures showed tiny electrical
oscillations at about 10 waves per second.
But how, asked fellow scientists ridiculing
Berger, could these simple little lines re-
veal anything?

Though slow in developing, electroen-
cephalography has gradually become a re-
spected science, and rather large sums of
money often are invested in the apparatus.
A machine may contain dozens or some-
times hundreds ol radio tubes and com-
plex electronic controls.

The essential difference between the elec-
troencephalograph and some of the other
instruments that translate physiological in-
formation into electrograms is that an
EEG represents the amplification of very,

38

Brain waves of normal man are recorded
on electronic apparatus at National Insti-
tute of Health. Many such wave patterns
are on file, help establish “norms” for fu-
ture research and study. Subject feels noth-
ing., has no ill effects after half-hour test.

very minute electrical voltages into en-
ergy strong enough to move the writing
pen—that is, strong enough to control the
electromagnets that operate the pen.
Even Berger’s original oscillations (alpha
rhythms) were in the frequency band be-
tween 8 and 13 cycles per second, with an
amplitude ol only about 30 millionths of a
volt!

Translating Brain Signals

In the instrument pictured, there are
eight separate panels in banks of four with
a control panel separating them. The usual
EEG chart shows eight or more zigzag
lines, each being a signal generated from
one region of the head and greatly ampli-
fied. Translating these signals meaning-
fully through eclectronics is not as easy as
might be imagined. Though techniques for
preamplification and stepped-up signals
through a series of vacuum tubes are now
commonplace, difliculties of accuracy are
multiplied as the original voltage becomes

POPULAR ELECTRONICS

WWW_ akherieaniadiahistary com


www.americanradiohistory.com

While surgeon operates on patient (oper-
ating room is behind glass panel). techni-
cian monitors progress of operation and
the patient’s response on EEG equipment.

smaller and smaller. A skilled technician
1s a necessity.

Even when machine and patient have
been grounded, and the source of electrical
power is as constant as possible, the pa-
tient himself may affect the results of
the experiment. If he perspires through
nervousness, the contact of the electrodes
with his skin is changed and the record is
altered. Tensing or movement of muscles
produces electrical currents proportionate-
ly so much greater than those generated
by the brain that the muscle “artifact” ob-
scures the brain recording. Any movement,
even blinking the eyes, has an effect.

Nevertheless, carefully conducted tests
regularly reveal many brain diseases which
can ccnsistently be identified by the pic-
tures they make. During World War II,
Army authorities were already checking
on some mental cases with the electro-
encephalograph to see if the instrument
would definitely establish a real brain con-
dition, thus giving clinical evidence and
also ruling out malingering.

One experiment was reported not long
ago in which a subject listened to a ball
game while his EEG was being taken. The
pattern revealed, through electrical dis-
charges from his brain, his sympathies for
the way the game was going. But the in-
strument does not really read minds . . .
not yet, anyway. It simply shows the elec-
trical waves normally produced by the
brain. It is much like getting a measure-
ment of how much voltage there is in a
battery.

Valuable Aid in Surgery

There is little doubt that the brain wave
recordings have vastly more inherent infor-
mation than scientists now can under-

February, 1956

Youngster is inirigued by electrode which
is fastened to person’s head during test.
Delicate recording ““pens” may be seen at
lower left: they trace patterns on chart.

stand. The possibilities for developing this
science are fantastic. Even at the present
threshold of knowledge, the electroenceph-
alograph is an important aid to medicine.

In some forms of epilepsy, surgery is not
feasible. Drug treatment is the only hope.
At the U. S. Public Health Service's Clin-
ical Center in Bethesda, Md., for example,
volunteer research patients accept differ-
ent combinations of chemicals that have
shown some promise. The effect of the
medicine upon the brain is monitored day-
in-and-day-out by repeated EEG's.

When a lesion of the brain must be cut
on the operating table, the instrument
“watches” the effect of the knife from out-
side the operative arena, as shown in one
of the photos. The graph indicates when
the lesion is being reached by the surgeon.
When the electrode is upon the exposed
cortex, the contact is more direct than
when the tissue and skull lie between the
source of energy and the electrode.

The instrument panel in the center of
the machine makes possible many adjust-
ments in the “gain.” The gain amplifier
can be adjusted so that the range desired
between the smallest and largest potential
is achieved. Different combinations of
readings from different electrodes are pos-
sible. Many laboratories also use special
wave analyzers costing thousands of dol-
lars in order to disentangle different and
complex electrical oscillations from the
brain.

EEG’s may rightly be called ‘“coded mes-
sages from the brain.” As science learns
how to decode these ‘brainprints” more
thoroughly, their contents may reveal
more about how the brain works as well
as prove to be a valuable weapon in man'’s
fight against disease. —30—
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Electronic Blueprints

To speeDd UP production of vital jet en-
gine parts, Bendix Aviation Corporation has
developed an electronically operated “cam:
machine” (below). It receives blueprint
infermafion recorded on a punched tape and
translates it into lathe cutting operations.
The punched tape contains all of the infor-
mation required to cut a cam to exacting
requirements. Instructions are electroni-
cally “read” from the tape and control the
lathe zurters through powerful servomech-
anisms. Tolerances can be maintained to
the limits exhibited by a human operator
and checked for possible error while fthe
machine tool cutting process is under way.

Although laboratory work has been
done with machines of this type, the “cam
machine” used by Bendix is the first actual
production-line model to produce machine
parts. Prior to its development, 400 man-
hours of hand work by a skilled craftsman
were required to complete a technical op-
eration which can now be accomplished in
two to four hours.

Magnet in Speaker Housing

PROBABLY THE SMALLEST LOUDSPEAKER ever
built for commercial radio receivers is
shown at the left. In the foreground, for
comparison, is an older type of speaker
with a larger diameter. The new speaker
is 2%4"” in diameter and does not have a
bulky magnet hanging out of the back of
the case. Instead, the magnet is contained
within the shell surrounding the vibrating
speaker cone. Developed by Radio Cor-
poration of America, this unit is intended
to replace existing speakers in miniaturized
transistor pocket receivers.

Sun-Powered Rural Telephone

BeLL TELEPHONE LABORATORIES engineers
have switched solar power into a new type
of rural telephone system. This experimen-
tal program to improve and extend rural
service is being conducted near Americus,

Ga., 135 miles south of Atlanta. The new
system uses the “carrier” principle which
allows several conversations to be sent
simultaneously over a single pair of wires.
Transistors replace vacuum tubes in the
amplifiers and mixers, all of which are
powered by solar batteries.

Master TV System Package

THE Ampli-Vision Division of Interna-
tional Telemeter Corporation is making
available to building contractors a self-
servicing, easy-to-install master TV an-
tenna system package. This equipment en-
ables the electrical contractor to lay out
and install a master TV distribution sys-
tem with only a screwdriver and conven-
tional wire stripping tools. No electronic
knowledge is required to install the sys-
tem, which Graybar Electric Company will
distribute in all TV areas.

POPULAR ELECTRONICS
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“Master Control,” manned
by twe technicians, chan-
nels programs from 100
different sources. It is the
nerve center of an installa-
tion that includes 14 stu-
dios, 375 miles of shielded
wire, cnd nearly 30 miles
of multi-conductor cable.
The system uses five mil-
lion individual connections.

HE Voice of America’s “Master Control”

console equipment, believed to be the
largest and most flexible in the world, was
placed in operation recently by Theodore C.
Streibert, Director of the U. S. Information
Ageney, marking the comgpletion of con-
struction work on the new radio facilities
in Washington. The control equipment was
specially designed and constructed to meet
the unique needs of the Voice of America
in handling 39 language programs daily.

“Masier Control” is the electronic heart
and brain which interconnects Voice stu-
dios, mobile crews, and other program
sources with high-power short-wave trans-
mitters located in three areas of the United
States. It is capable of selecting programs
from 100 different sources and can handle
26 separate transmissions at one time. Con-
structed to meet expanding needs, the
equipment is now activated to select pro-
grams from 29 sources and to transmit 14
broadcasts simultaneously.

In addition to programs originating in its
own studios and transcription rooms, the
Voice has direct lines to the White House,
the radio galleries of the House of Repre-
sentatives, Constitution Hall, the four com-
mercial radio networks, nine Washington
statiens, and its New York City studios.
Through the two lines to New York, the
Voice has direct contact with United Na-

February, 1956

Giant Console Controls America’s Voice

tions headquarters and “two-way’ comtact
with VOA radio centers in Munich, Ger-
many, and Paris, France.

“Master Control” is connecled to seven
“feeder” bhases by five direct lines to New
York City, three tc €incinnati, and ore ta
San Francisco. Other lines for monitaring
purposes run to the State Department and
the main headquarters of the U. S. Infor-
mation Agency at 1778 Pennsylvania Ave-
nue, N. W., Washington, D. C.

Handling over 75 different programs in
39 languages every 24 hours and a system
of seven networks, the "“Master Control’
board was designed to permit automatic
switching of all 26 channels at each pro-
gram break. This automatic switching is
made possible thrcugh a flexitle arrange-
ment of “presetting” the board to handle &
single transmission, a group of programs,
or for network operations.

The board will be eperated by two radio
technicians at all times except during peak:
periods when three engineers will be on
duty. In addition t> switching programs
every quarter-hour, the “Master Control”
technicians k2ep a constant check on the
system, the volume level, and the work of
studio engineers. The board is equipped to
permit the 2ngineers to monitor each
broadcast and to have direct contact with
all program sources.
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— «Jdhoot to Kill—

TV Commercials!

Aim a flashlight at the photocell to
control the sound on your TV set.

N THE EARLY DAYS of television, when

it was still pretty much of a novelty,
viewers would watch every bit of each pro-
gram with avid interest. But today viewers
are more discriminating——they pick and
choose. One thing most viewers like to dis-
criminate against is the numerous spon-
sor’s messages or “‘commercials.”

Some TV commercials are just as inter-
esting as the program material. But, un-
fortunately, not all sponsors make a real
effort to present a truly interesting sales
pitch. It's easy enough to avoid looking at
a boring commercial, but the sound is difli-
cult to eliminate without leaving one’s casy
chair.

Add the simple gadget shown in the pho-
tographs to any TV receiver and, without
leaving the easy chair, the viewer can
“shoot” a beam of light at the set and ef-
fectively “kill” a pitchman’s spiel before it
starts. The “Commercial Killer” is also
useful for silencing the receiver while talk-
ing on the telephone, answering the door,
or doing any of a dozen other tasks that
can be done better in silence. And once
the commercial is over, sound can be re-
stored by casually “shooting” another beam

42

of light at the set. Operation is fully auto-
matic, once triggered by the light beam—
there’s no need to hold the light beam on
continuously either to kill or restore the
sound.

The “Commercial Killer” is a self-con-
tained instrument and, in most cases, may
be installed by simply attaching two lcads
between it and the TV receiver. Since the
unit has its own built-in power supply (a
single long-life battery), it can be placed
anywhere in the room; it need not be lo-
cated near a wall outlet, and there’'s no
extra line cord to add clutter to the room.

How It Works

This unit consists of two self-gencrating
selenium photocells, SP1 and SP2 (see
Fig. 1), followed by a two-stage transistor
d.c. amplifier which, in turn, operates a
relay (RL1). Power is supplied by a single
6-volt battery. The simple design of the
instrument is based on the similar—but op-
posite—characteristics of p-n-p and n-p-n
junction transistors. Corresponding elec-
trode currents flow in opposite directions in
the two types of transistors, permitting di-
rect coupling between stages.
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By LOUIS E. GARNER, JR.

Add this transistorized photocell
relay to your TV set to allow

switching the sound on and off at

will with the aid of a flashlight

In operation, a small base bias current
flows through the 2N34 p-n-p transistor.
This current is established by the adjust-
ment of sensitivity control R1 and fixed
series resistor R2. The fixed resistor is in-
cluded simply to limit the maximum bias
current that can flow, and thus to protect
the transistors from accidental overload.
The collector current of the 2N34 transis-
tor is several times larger than the base
current, due to the amplification of the
stage; and this current is also the base cur-
rent for the 2N35 n-p-n transistor. Addi-
tional amplification is obtained in the sec-
ond stage, with the result that the collec-
tor current of the 2N35 transistor may be
100 times greater than the initial base bias
current. The highly amplified current flows
through the relay and controls its opera-
tion.

Under normal operating conditions, and
with R1 properly adjusted, sufficient col-
lector current flows through the relay to

SELENIUM
PHOTOCELL

2N34
vt
=
SPI ]
G
211
J | swee
SENSITIVITY
POWER
RED:
=
Ths = °“
7/ skz
Y1) SE_ENUM

o
PHOTOCELL =

El
Hl

6-volt battery (Burgess Type Z4)
S-megohm carbon potentiometer (sensitiv-

ity)

F2- 1 megohm, V2-watt carbon resistor

ELI- Sensitive relay. s.p.d.l. contacts,
ohm coil (Advance No. SV/IC)

SI1- S.p.s.t. slide switch

SPI, SP2—Selenium photocell (International
Rectifier No. B2M)

5500-
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hold it closed, but not to close it (more cur-
rent is required to close a relay than to
hold it closed).

When light is applied to selenium photo-
cell SP1, a small voltage is developed
which, applied to the base-emitter circuit
of the 2N34 transistor, increcases the bias
current slightly. This increase in bias cur-
rent, amplified by two stages of direct-
coupled amplification, is sufficient to close
the relay. The maximum relay current is
slightly over 1.0 milliampere. The relay,
once closed by the small increase in cur-
rent through its coil, stays closed due to
the steady current established by the ini-
tial bias, even though the light is removed
from photocell SP1.

If light is applied to photocell SP2, the
resulting voltage is such as to oppose the
steady bias current. Note that the SP2
photocell is connected with opposite polar-
ity to the 2N34 transistor. This causes a
drop in the output collector current which

Fig. 1. Schematic diagram
and parts list for control
unit. Light shining on SP1
closes relay RL1: light shin-
ing on SP2 opens relay.

OUTPUT

V1-—2N34 Sylvania p-n-p junction transistor

V2--2N35 Sylvania n-p-n junction transistor

1——3-position screw-type terminal strip

1-—Cabinet, 3 x 2V&" x 5Y4"” aluminum box
(ICA No. 29441)

1—Chassis, aluminum, brass or steel sheet,
approx. 218" x 23R"

4—Rubber feet

2—1” aluminum caps

2—-5-pin subminiature tube sockets

1—101%" length, 1 O.D. Reynolds aluminum
tubing

1—814” x /8” diameter wooden dowel

1—Small knob

1—Small, sharply focused flashlight (accessory)

Misc. machine screws, nuts, wire, solder, etc.
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RLI

Vi

Rl

va
R2

21

Fig. 2. Interior view of main chassis shows location of parts.

is sufficient to allow the relay to drop out
or open. Once opened, the relay stays open
even though the light is removed from
photocell SP2.

Thus, by using a fixed bias and by con-
necting two self-generating photocells with
opposite polarity to the input of a direct-
coupled transistor amplifier, it is possible to
obtain a “self-latching” relay action. The
relay will stay either open or closed, de-
pending on which photocell is excited last.
This action is dependent on the adjustment
of sensitivity control Ri1. If too little re-
sistance is used, the initial bias current
may be sufficient to close the relay and to
held it closed at all times. If too great a
resistance is used, the bias current may not
Be sufficient to hold the relay closed.

The complete schematic wiring diagram
for the “Commercial Killer” is given in
Fig. 1. All the parts used are standard
and should be readily available either
through local suppliers or from any of the
large mail order supply houses advertising

in this magazine. The control box circuit
should be mounted using the chassis layout
shown in Fig. 2. The subchassis may be of
aluminum, steel, brass, or plastic, as pre-
ferred by the individual builder. A small
scrap of Reymnolds “Do-It-Yourself” alumi-
num was used for the one in the model.

Two 5-pin subminiature “in-line” tube
sockets are mounted on the subchassis, but
the use of these sockets is optional—the
transistors may be permanently wired into
position if preferred. If the tube sockets
are used, however, mount them by cutting
small rectangular holes in the subchassis
which are slightly smaller than the tube
socket bodies. The tube sockets are then
forced into place, with a few drops of gen-
eral purpose cement (such as Duco or Gen-
eral Cement No. 45-2 cement) added for
additional security.

Assembling Photocell Arm

In operation, a light beam striking one
photocell turns the sound off; when the

Fig. 3. Construction details for one-half of the control arm.

{t — -4 3/4"

RS

MOUNTING
80OLT

22 WOODEN DOWEL 81/4"X 7/8"DIA.

CAp

; SPl
(SP2 ON OPPOSITE L
END)

"SCOTCH" ELECTRICAL TAPE

CUT GROOVE IN DOWEL FOR SPI LEAD WIRES
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Front view (left) and rear view (right} of complete assembly.

beam strikes the other photocell, the sound
is turned back on. Since most inexpensive
flashlights do not furnish a really sharp
focused beam, the two photocells are
mounted at opposite ends of a control arm.
Thus, it is possible to aim the light beam at
the desired photocell without affecting the
opposite cell. Construction details for half
of the control arm are given in Fig. 3—the
other side of the arm is identical.

The selenium photocells (SP1 and SP2)
are mounted with small wood screws at
opposite ends of an 8% "-long wooden dowel.
A plastic rod may be substituted for the
wooden dowel if desired, but a metal sup-
port should not be used since the photo-
cells are connected internally to their
mouniing brackets. Mounting both on a
metal support will short them and prevent
proper operation.

A groove is chiseled or whittled in the
wooden dowel and the photocell lead wires
run through it. “Scotch” clectrical tape is
used to hold the lead wires in position.

8-Pil
SUBMINIATURE
TUBE
SOCKETS
CEMENT N
PCSITION

MATERIAL: 22 GA. ALUMINUM

Detnils of subchassis construction.

Fig. 4. Two methods for connecting the
speaker to the “Commercial Killer.” Photo
at right shows leads connected to speaker.

,E E'

i =il
Jdr=-7 <r T
4 | ¥|

o )

2 ol S
g“@).)_—_‘ I3

wi ~ ! 5
=i :
3¢ 3l
ob--J :UL-_JR 5n

TO QUTPUT TO OUTPUT
TRANS. IN TRANS.IN
TV SET TV SET
LOUDSPEAKER LOUDSPEAKER
VOICE COIL VOICE COIL
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Pictorial diagram showing how the various components are interconnected.
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e sP2

The completed assembly is covered by
lengths of Reynolds “Do-It-Yourself” alum-
inum tubing, with holes cut out at each
end to permit light to strike the photocells.
Plastic, cardboard, or fiber tubing may be
substituted for the aluminum if desired, for
its only purpose is to protect the cells and
to provide a “finished”’ appearance.

Use of a two-stage direct-coupled tran-
sistor amplifier provides considerable sen-
sitivity and eliminates the need for a lens
to focus light on the photocells. If a lens
were used, the sensitivity could be in-
creased still further, but only at the ex-
pense of a limited range of operation. With
a lens, the light would have to come from
almost directly in front of the unit to ob-
tain proper operation. Without a lens, sat-
isfactory operation can be obtained with
light coming from a wide angle.

With the control box and control arm as-
sembled, the two units may be mounted
and connected together. A single long ma-
chine screw and nut may be used for
mounting the control arm on the control
box.

Lead dress is not at all critical, but a few
general precautions should be followed to
avoid damaging the components. Pay par-
ticular attention to the transistor connec-
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tions—note that two different types of
transistors are used in the circuit. Inter-
changing the transistors or connections can
lead to serious damage. Identify the tran-
sistor sockets in some way. Mark the 2N35
(n-p-n transistor) socket with a dab of red
fingernail polish.

When the wiring is completed and dou-
ble-checked for errors, install the transis-
tors in their proper sockets and turn the
power switch (81) on. Adjust sensitivity
control R1. With the control turned to
maximum resistance, the relay should be
open; with it turned to minimum resis-
tance, the relay should be closed. The point
of proper operation is where the relay is
just ready to close. If it is impossible to
open and close the relay by turning R to
its limits of rotation, a defective part or
an error in wiring is indicated—turn off
the power immediately and double-check
for errors!

Installation and Adjustment

With the wiring completed and the
“Commercial Killer’'s” operation checked
out, the top cover may be installed and the
unit connected to the TV receiver. Con-
nections are made to the loudspeaker’s

(Continued on page 116)
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F A word-association game were played

with a large number of clectronic ex-
perimenters, far too many ol them would
answer the word “transistor” with “bat-
tery.” Batteries are fine for portable equip-
ment, or for equipment where voltage re-
quirements have been worked out and are
known; but on the experimenter’s tlest
bench, it is a different story altogether.
Herc. requirements may run anywhere
from 2 or 3 volts for one setup to perhaps
25 or 30 for another. Obtaining this range
in steps of 1Y% or 2 volts requires a cum-
berscme, space-consuming array of cells.
Obviously, the answer is an a.c.-operated
supply.

Design Features

The transistor power supply shown in
the photos is a high-quality unit, designed
especially for experimental test-bench op-
eration. It is capable of handling a current
tremendously greater than will ever be re-
quired in the average transistor setup, and
the potentiometer specified will take many,
many thousands of operations before it
even feels inclined to wear out. Cheaper
potentiometers begin to wear relatively
early after being put into operation- and
once wear begins in earnest, the wiper and
the resistance element “go to pot” in a
hurry.

A diffused junction germanium 1N91
rectifier has been used to provide a low
voltage drop. The IN91 is very small, con-
sidering its current-handling ability, and it
costs little more than a selenium unit of

February, 1956

By FRANK H. TOOKER

Build this supply for use on
your experimental bench; it
will provide voltages ranging

from 2 to 30 volts as needed

the same raling. A pair of 25-pfd. elec-
trolvtic capacitors and a 85-henry choke
take care of adequate filtering. A 1000-ohm
bleeder resistor connected across the input
to the filter maintains a constant load on
the supply. Everything runs cool except
the potentiometer, which has a fairly high
current running through it to overcome
any tendency toward erratic operation due
to varying contact resistance.

Voltage output from the supply is con-
tinuously variable from zero to 30 volts d.c.
A high-quality meter, connected across the
output terminals, monitors the d.c. level.
Two volimeter ranges are provided: that
of the meter itself—which is 0-10 volts, and
a X3 range obtained through the use of a
20,000-ohm, 1% precision series multiplier
resistor which extends the scale to 30 volts.
Each subdivision on the meter scale is
cquivalent to 0.2 volt on the low range and
0.6 volt on the high range. It is possible to
set the output voltage to within one sub-
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R3

s2
RI

CHi

TI

division, i.e., 0.2 volt, on the low range, and
better than one subdivision on the high
range.

Construction

Shown in Fig. 1 is the circuit diagram of
the transistor supply. The unit fits nicely
into a 4" x 5" x 6” gray hammertone alumi-
num box. Both “+” and “—"” terminals
are insulated from the box by means of ex-

Rear view of chassis
with cover remcved
and with some of the
components identified.
The wunit is capable
of handling currents
greater than will ever
be needed in the av-
erage transistor setup,
and the potentiometer
specified (R1) will take
many thousands of
operations before even
beginning to wear out.

truded fiber washers pressed into the holes
from the inside. The Bakelite base of the
terminal provides insulation on the panel
side. The center or gnd terminal is con-
nected directly to the box to permit the
box to be grounded whenever necessary.
Either the “+” or “—” terminal may be
grounded to the box simply by connecting
a short jumper wire between the appro-
priate terminal and the center terminal,

LINE PLUG

Pictorial diagram shows how the various components are interconnected.
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Cl, C2—25-ufd., 25-volt electrolytic

capacitor (C-D BBR-25-25 or

equal) il
CHI—8.5-henry, S$0-ma. filter

choke (Stancor C-1279 or equal)
CRI--Diffused junction germanium ()]

rectifier (G.E. Type IN91 or

equal)

M1—0-10 volt voltmeter, 1000 ahms 3y ac

per volt (Triplett 221-T or equal)
R1-—-100-ohm, 25-watt potentiom-
eter (Ohmite H-0151 or equal)
R2--10-ohm, 1-watt composition resistor
R3-—1000-ohm, 10-watt wire-wound resistor
F4-20,000-ohm, 1% precisicn resistor
Type DCC or equal)
S1, S2--S.p.s.t. toggle switch
T1--25.2-volt, l-ampere, filamenf transformer
(Stancor P6469 or equal)
1—4” x 5 x 6" 2-piece gray hammertone
aluminum box
1—Screen door pull {for handle)

(IRC

Fig. 1. Schematic diagram and paris list for power supply.

1 Rope cleat

l-—Power cord

1—2-lug tie point

1 S-lug tie point

4--Sponge rubber discs (for feet)

1—Fluted knob, flange-type, 2V’ diameter

3--Binding posts

Misc. hardware., solder lugs, extruded fiber
washers, decals, rubber grommet, wire, sol-
der, etc.

The meter multiplier resistor is located
on tne meter switch. All other resistors
and capacitors are secured by their leads
to a 5-lug tie strip which, in turn, is se-
cured under the nut of the negative termi-
nal on the meter. The diffused junction
germanium rectifier connects between the
uppermost terminal on this strip and the
center lug on the potentiometer. A 2" to
215" length of No. 20 bare, tinned copper
wire is soldered to the lower lead of the
rectifier to extend its length. A long lead
is desirable here because the potentiometer
runs hot and the greater length allows the
heat conducted to the lead to be dissipated
before it can reach the reciifier.

A series of 3"-diameter holes drilled in
the hack of the box permits adequate ven-
tilation for the potentiometer. More direct
ventilation may be obtained by drilling a
1”-diameter hole in the bottom of the box
directly under the potentiometer. In this
case. the series of holes at the bottom of
the back cover of the box can be elim-
inated. Either method will work well since

the heat dissipated by the potentiometer is
not severe. A 2-lug tie point, sccured un-
der one of the screws holding the filter
choke, takes care of the power cord con-
nections.

Using the Supply

In using this supply, it should be kept in
mind that adequate series resistance
should be employed in all necessary leads
to prevent transistor burn out in the event
of a runaway circuit. This is, of course, no
different from the precautions which
should be taken when bhatteries are used.
Buy all the batteries you like for your fin-
ished transistorized equipment, but build
this supply for use on your experimental
bench. Not only will it give the voltage
you want when you want it, but it will tell
you what batteries will be needed for fin-
ished jobs as well. What is more, you can
extend the life of the batteries in portable
transistorized equipment by operating it
from this supply whenever you're at home
and an a.c. outlet is nearby. {30~

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAY

Computer in Kit Form

Tae Heath Company (a subsidiary of
Dayatrom, Inc.), pioneer in development and
man ifacture of electronics kits, has made
available to the public a kit of parts for
building a low-cost electronic analog com-
puter. Production of this kit will enable
many universities and small industries to
cnjoy the advantages of an analog com-
puter at a bare fraction of the cost of fully
assembled commercial units. The latter now
represent investments of $10,000 to $60,-
000. Designed for the greatest possible flex-
ibility, the Heath analog computer is a
complete desk-top type unit. Although at
this writing the price has not yet been
finalized, it is reported that the figure will

Febroary, 1956

be on the order of $700. Further informa-
tion may be obtained by writing to the
Heath Company, Benton Harbor, Mich.

49

WWW amercaaradioRietery com


www.americanradiohistory.com

How to build a 500-kc. frequency
standard quickly and cheaply

By
NEIL A. JOHMSON
W20LU

Kitchen measuring cup serves as a
“chassis” for this unit, which can
be attached to the inside of any
receiver having mesh- or punched-
metal cabinet. Note small knob
for adjusting trimmer capacitor,

HERE IS good news: a 500-ke. frequency
standard that you can build in a short
time for just a few dollars. It can be cali-
brated against WWV and is stable enough
to hold its calibration.

The oscillator uses only a few parts and
they are easily available and inexpensive.
The circuit, as shown in the schematic dia-
gram, is a series-fed Hartley using a 6C4
tube. No power supply is needed; heater
and plate power are obtained from the re-
ceiver with which the oscillator is used.

Frequency stability, which is the most
important feature, requires good-quality
parts and careful construction. Doing the
job right costs so little time and money
that it isn’t worthwhile to sacrifice quality
for the sake of a few minutes or a few
cents. Suitable parts are shown in the
parts list. Experienced amateurs can make
substitutions and, possibly, save money by
searching their junk boxes.

The r.f. choke used for RFC1 should have
an integral mounting of low-loss insulation.
Normal commercial variations from the
nominal inductance value of 2.5 mhy. are
acceptable, since they can be compensated
for by adjusting capacitance. For the Hart-
ley circuit, a tap will have to be added to
the choke.

Tuning capacitor C1 and vernier 2
should be either air-dielectric or NPO
ceramic type. In the author’s final version
of the oscillator, an APC (air padder ca-
pacitor) type was used for CZ instead of
the 50-ppfd. ceramic shown on page 51.
The vernier capacitor may be from 3 to 5
ppfd. maximum capacitance; its effect on
the frequency is reduced by having it
tapped down on the coil.

Details of the power-take-off adapter are
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not shown because they will depend upon
the design of the receiver with which the
oscillator is used. Select a low-frequency
(preferably audio) socket in the receiver,
Obtain a similar socket and matching plug.
Fasten them together mechanically and
connect the corresponding terminals of the
plug and socket. Bring out wires from the
pins carrying the heater voltage and those
connected to B+ and ground. Caution: If
your receiver is of the a.c.-d.c. type, B—
probably is not the signal ground. If you
are familiar with the necessary modifica-
tions and precautions, though, you can use
the oscillator with an a.c.-d.c. set.

The “chassis” shown in the photo above,
which is also a shield for all of the oscil-
lator circuit except the tube, is made from
an ordinary aluminum kitchen measuring
cup (standard 8-oz. size). Angle brackets
are provided for mounting the oscillator on
the chassis of the receiver. Since the wall
of such a cup is thin, frequency stability
requires the mounting of the tank circuit
components to be stiffened. The internal-
view photograph shows how this was ac-
complished in the author’s model. (Inci-
dentally, this photo is a cutaway view, the
large circular plate corresponding to the
bottom of the original cup.) Notice that
the r.f. choke is mounted on a rectangular
piece of aluminum somewhat thicker than
the wall of the cup, and that the wiring
between the choke and the two capacitors
is of fairly large, stiff wire.

Placement of the parts can be as shown
in the photographs, or varied somewhat,
provided that the frequency-determining
parts of the circuit are kept rigid. Al-
though the signal frequency, 500 ke, is not
particularly high, parts should be placed so

POPULAR ELECTRONICS
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~ Four Dollar Frequency Standard

This enlarged photograph clearly shows the
placement of tuning capacitor, trimmer ca-
pacitor and the tapped r.f. choke. Wires
from the latter are secured to double-lug
insulated terminfxl strip for protection.

that all of the wiring in the signal circuit
can be kept reasonably short. The shaft of
the trimmer capacitor C2 should be acces-
0 sible for adjustment when the oscillator is
mounted in the receiver. C1 need not be
accessible. Connect the parts as shown in
the schematic and pictorial wiring dia-

grams.

to read about it.

That’s all there is to it. It won't cost
more than four or five dollars—probably
less. And it won't take much more time to
build this frequency standard than it took

—50-

RI—%0,000-0hm, V2-watt resistor

Cl—25-50 pufd. bandsetting capacitor, air type
(Hammarlund Type APC-50) or ceramic (Erie
Type NPO 25-uufd. fixed capacitor and Erie
Type NPO 5-25 pufd. trimmer in parallel)

C2—35-upfd. air-spaced midget (Johnson Type
160-102 or Hammarlund Type MAC-S)

C3—250-uufd. silver mica capacitor

C4— 005-ufd. disc ceramic capacitor

RFCI—2.5-mhy. r.f. choke, insulated mounting
(National Type R-100S) tapped between first
and second pies from ground end

S1—&.p.s.t. toggle switch

"o~@ B+

SI_ - 100-150%.
SPST

6C4
Vi

Pictorial and schematic diagrams of
frequency standard, with parts list.

V1-—6C4 tube

1—7-pin miniature socket, shield-base type

I—Adapter for power tcke-off (socket and plug
to match desired socket in receiver)

]—Double-lug insulated terminal strip

]—Aluminum measuring cup (for “chassis”)

]—Piece of scrap aluminum ("‘stiffener” to
mount r.f. choke)

Misc. machine screws, nuts, wire, and solder
as required

February, 1956

WWW_ ammerieaniadimhistary com

51


www.americanradiohistory.com

S — =

Front view of preselector. Fine tuning
control is at left. gain control at right.

ARE indeed is the ham, SWL, or ex-
R perimenter swwho has not experienced the
need for additional gain and selectivity in
his receiver—to pull a weak DX station up
out of the noise level or to help get rid of
those pesky images on the higher frequen-
cy bands. If your receiver is anything less
than the best, the preselector described
here will provide the extra “plus” in per-
formance which gives added pleasure to
listening. It tunes all frequencies from 2.2
to 30 megacycles, yet uses only one easily
made coil and one tuning capacitor!

How I+ Works

The preselcctor automatically tunes two
bands of frequencies at the sanie time. The
lower band covers 2.2 to 9.5 me., and the
higher band from 7.0 to 30 mec. Therefore,
when the pointer of the preselector’s main
tuning dial is set all the way to the left,
signals on 2.2 and 7.0 mec. are being re-
ceived and amplified simultaneously in the
preselector. Both signals are delivered to
the input of your receiver. But the re-
ceiver will pass and amplify only that sig-
nal to which its input cireuit is tuned.
Thus, if you tune your recciver to 2.2 me.,
you will receive the 2.2-me. signal being
amplified in the preselector. The 7.0-mo.
signal will be rejected. Similarly, if you
tune your receiver to 7.0 mec., you will re-
ceive the amplified 7.0-mec. signal and the
2.2-mc. signal will be rejected.

The same thing occurs at the high end

52

By FRANK H. TOOKER

Install this unit in front of
your present s.w. receiver for
increased gain and selectivity

and greater listening pleasure

of the presclector dial, i.e., when you turn
the pointer all the way to the right. In this
case, however, the two frequencies being
received and amplified simultaneously in
the preselector are at approximately 9.5
and 30.0 me. Frequencies in between these
two sets of extremes will, of course, be re-
ceived at intermediate settings of the dial.

Dual-band tuning is easily accomplished
by employing a single center-tapped coil.
Coupling to the antenna is effectively car-
ried out by using a primary coil coupled
inductively to the boitom or ground end of
the center-tapped tuning coil,

Mechanical Design

The preselector circuit is shown in Fig.
1, and the layout of parts and the wiring
scheme are shown in the pictorial and
photos. Construction isn’t at all difficult
but attention to detail is essential.

Begin construction with the panel. Dial
mounting instructions are given in the
sheet of directions accompanying it. Read
this sheet carefully and completely hefore
drilling any holes in the panel. If you in-
tend to use lettering and dial decals, as are
shown in the front view of the unit, do this
immediately after drilling is completed.
Then put the panel away to dry in a safe
place while you go ahead with the remain-
der of the construction. After about 24
hours of drying, the panel may be finished
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This view shows the components mounted
above the chassis and on the front panel.

by giving it a couple of coats of trans-
parent plastic spray. Complete instructions
for using decals appeared in the July, 1955,
issue of POPULAR ELECTRONICS.

Layout of the chassis can be determined
from the photos. Place the major compo-
nents temporarily on the chassis in their
proper positions, and mark the chassis for
drilling. Orientation of the socket should
be such that a line drawn between pins 2
and 3 on one side of the socket, and be-
tween pins 6 and 7 on the other side, will
be parallel to the back of the chassis. This
line will fall through the center of the
socket. Pins 1, 2 and 7 should be toward
the front of the chassis.

Location of the holes for mounting the
antenna-coil L-bracket will be determined
by the type and size of the bracket used.
The three holes to be drilled through the
front of the chassis for the fine tuning,
on-off, and gain controls are best located
by pesitioning the chassis behind the panel
and scribing through the holes in the panel.

The tuning capacitor specified has a 3%"-
diameter shaft, so an extender-reducer will
be required to match it to the 4" opening
in the coupling on the dial mechanism. Cut
the shaft of the capacitor back to a length
of 7¢", and the 4”-diameter shaft of the
extender-reducer back to a length of %g".
The coupling on the dial mechanism
shown in the photos has had 4" removed
from its length and the hole for the set-
screw redrilled and retapped in the remain-
ing portion. If it is not cenvenient to cut
back and retap the coupling, all holes asso-
ciated with the tuning capacitor, the tube
socket, and the single hole for the two-lug

February, 1956

tie point located below deck between the
capacitor and tube socket should be moved
14" toward the back of the chassis.

As purchased, the tuning capacitor has a
small trimmer across each of the front and
rear sections. The trimmer across the rear
section will not be needed. As leaving it
in place might adversely affect the tuning
range of the circuit, it should be removed.
To do this, remove the screw in the trim-
mer, thereby releasing the thin, narrow,
copper plate immediately beneath the
screw. This copper plate is attached to the
metal shield which separates the front and
rear stator sections of the capacitor. Using
a pair of small scissors or a fine jeweler’s
saw, cut off the copper plate close to the
rear side of the metal shield. The copper
plate and the mica spacer which was be-
tween it and the stator will not be used.
Leave the front trimmer (the one nearest
the rotor shaft) in place.

Making the coil will be a relatively sim-
ple matter if a B. & W. “Miniductor” No.
3015 (1" dia., 16 turns per inch) is used.
First, cut off a section of the “Miniductor”
having exactly 29 turns. Directions for cut-
ting the coil are given on the box in which
the coil stock is purchased. Unwind %2 turn
from each end of the coil to provide leads,
leaving 28 complete turns. Count them to
make sure. Then find the center turn of the
coil. To the left and right of this center
turn, press the adjacent turns in toward
the center about 344" to provide space for

_attaching and soldering the center tap.

Vi CHI

R2

cé SRI

Under-chassis view of unit with major
components identified to indicate layout.
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CAPACITOR FRAME

vowsd 4

le—1/2" SPACER

H#6 EXTRUDED
FIBER WASHER

B\ i
-«

#6 FLAT
\FIBER
WASHER

CHASSIS DECK
6 SCREW
SDLDER LUG —

Details of tuning capacitor mounting.

The center tap is formed from a piece of
No. 20 tinned copper wire about 2” long.
Make a small loop at one end. Hook the
loop under the center turn of the coil in the
place prepared for this purpose. Squeeze
the loop closed with a small pair of needle-
nose pliers. Solder the connection; only a
very small amount of solder is needed. Ex-
amine the soldered joint to make sure the
connection is not touching the turn on
either side. There should be more than
ample clearance.

Construction Hints

Stability in a high-frequency amplifier of
this type is largely a matter of attention to
detail. The input and output circuits should
be well isolated. This is accomplished by
inserting a shield across the center of the
tube socket, and by keeping the compo-
nents and wiring associated with the input
circuit above the chassis as far as possible,
and the output circuits below the chassis.
Trim the shield to fit snugly down over the
socket, between pins 2 and 3 on one side of
the socket, and between pins 6 and 7 on the
other side.

To give yourself plenty of space in which
to work, mount the socket, position the
shield, and solder the shield thoroughly to
the small metal post in the center of the
socket before mounting any of the other
components. Then loosen the nut on the
socket mounting screw that is on the same
side of the shield as pins 1, 2 and 7, and
add a solder lug. Solder lugs, held in place
by No. 6 screws, should also be put on the
shield as shown in the pictorial diagram.
A single lug is located at cach of the holes
at the ends of the shield.

To keep the coil well away f{rom the
chassis and to locate the main tuning dial
at a pleasing and convenient height on the
panel, the tuning capacitor is elevated on
%" metal spacers, as shown above. Ra-
dio-frequency currents in the grid cir-
cuit are kept from flowing on the chassis
by using extruded fiber washers between
the spacers and the chassis deck, and flat
fiber washers below deck between the
screw heads and the chassis. This, plus the
Bakelite coupling furnished as part of the

54

dial, insulates the capacitor from the chas-
sis and panel.

A solder lug is located under the head of
the capacitor mounting screw nearest the
tube socket, and a short bare wire con-
nects from this lug to the nearest lug on
the tube socket shield-—to ground the ca-
pacitor directly at the r.f. ground point for
the cathode of the tube.

All rf. ground connections should be
made with short direct leads to the tube
socket shield, with the exception of that
of the fine tuning capacitor which is auto-
matically made to the chassis when the
capacitor is mounted. Since the maximum
capacitance of this unit is small compared
to the sum of all other capacitances in the
circuit, no serious feedback results from
this connection. Connect the tube socket
shield to chassis ground at the lug under
the socket mounting screw. The heavy line
in Fig. 1 denotes the socket shield.

Mounting the Coils

Mount the center-tapped tuning coil 114"
above the chassis and about %" to the left
of the tuning capacitor. Clip off excess lead
lengths. The ground connection for the
coil is made to a solder lug held in place
by a No. 6 screw in one of the extra tapped
holes on the underside of the capacitor
frame. Since the coil leads are short, they
are sufficiently stiff to hold the coil in
place for all ordinary applications without
any other form of support. If a more rigid
support is needed or desired, a length of
polystyrene strip or rod may be cemented
to the center of the coil and bolted to the
chassis deck.

The primary or antenna coil, which con-
sists of eight turns of the same “Miniduc-
tor” used for the tuning coil, is made ad-
justable so that coupling for optimum per-
formance may be obtained with different
antennas. Provision has been made to ac-
commodate either a balanced line, such as
is used with a folded dipole, or a single-
wire antenna. When a single wire is used,
connect a jumper from the ground ter-
minal to the center terminal of the three-
terminal antenna strip, as shown in the
top view photo of the unit.

The antenna coil is cemented to one end
of a narrow strip of polystyrene. At the
other end, a hole for a No. 6 screw allows
the polystyrene strip to be held against
a small L-bracket attached to the chassis.
Mounting the three-terminal antenna strip
on %"-high metal spacers permits ade-
quate clearance between its solder lugs and
the chassis.

Note that two sets of hardware are re-
quired for the three controls mounted on
the front of the chassis. The first set
mounts the controls on the chassis and

POPULAR ELECTRONICS

WWW amenacaaradioRietery com


www.americanradiohistory.com

the second set secures the chassis to the
panel. This method of construction pro-
vides clearance between the chassis and
the panel to accommodate the bottom lip
on the cabinet.

Power Supply Details

The power supply is quite conventional,
and consists of a small power transformer,
a selenium rectifier, a little 50-ma. a.c.-d.c.
type filter choke, and a dual-section elec-
trolytic capacitor. An even smaller trans-
former might have been used since the re-
quirements of the preselector are only 15
ma. at 160 volts, d.c, plus 0.3 ampere at
6.3 volts for the 6CB6 heater. It has been
the author’s experience, however, that the
ultra-small power transformers tend to run
very hot, while the 50-ma. types run quite
cool. In addition, the transformer shown
in the photos has a built-in copper shield
between the primary and secondary wind-
ings—an important item when it comes to
keeping noises from entering the preselec-
tor via the power lines. For these reasons,
plus the fact that adequate space was
available on the chassis deck, the larger
unit has been used and specified.

Wiring is quite simple, as can be seen
from an inspection of Fig. 1. All compo-
nents can be easily identified in the below-
chassis photo and the pictorial diagram.
Three two-lug tie points are used, one
under each of the two screws securing the
power transformer, and one near mid-
chassis between the tube socket and the
three screws holding the tuning capacitor.
None of the bypass capacitors (C}, C5, C6,
C7) should be allowed to extend ahove the
tube socket shield. As screen resistor R3
is between the chassis and the screen by-
pass capacitor, it is not visible in the
photos. The two heater leads are twisted

and run to pins 3 and 4 on the tube socket.
A short bare wire runs from pin 3 to the
nearby ground lug on the socket shield.

Calibrating the Preselector

Absolute calibration of the preselector
dial is not really needed. A grid dip meter
or an inexpensive signal generator, or a
simple oscillator and the dial of your re-
ceiver, will be entirely adequate.

With the preselector out of its cabinet,
make the connections between it and your
receiver, using the two terminals on the
back of the unit—ground to grouna, plate
to the receiver's antenna terminal. Turn
on the preselector, the receiver, and your
signal source, and allow about 10 minutes
or so for everything to come up to normal
operating temperature. Set the preselec-
tor’s fine tuning dial at midscale, the main
tuning capacitor at minimum capacitance,
and the gain control potentiometer fully
clockwise (maximum gain). Set your re-
ceiver and the signal source at 30 mc., and

.0t ptd. (€8
- RFCI
2.5mhy
s s
[ 4
- 2 r
ol 2 25k E! -}
R3
§| 7 & 3 ;I !
| B ;| |
a2 I A
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Fig. 1. Schematic diagram and parts
list for preselector and power supply.

C!, C2—Dual-section variable capacitor, 450-
pufd. max. per section (Allied Radio Corp.
Cat. No. 61H0S9 or equivalent)

C3-—-Midget variable capacitor, 6-ppfd. max.
capacity (Bud LC-1653 or equivalent}

C4, Cs, C6, C7, C8-—-0.01-ufd., 600-volt ceramic
capacitor

C3a, C10—Dual electrolytic capacitor, 40/40 ufd.,
206/200 volts

C#H1--3.5-henry, 50-ma. lilter ckoke

Ll-—-Antenna coil, 8 turns, 1"-dia., wound 16
turns per inch (8 turns of B & W “Miniduc-
tor”” No. 3015)—see text

L2—-Tuning coil, 28 turns, 1” dia., wound 16
turns per inch (28 turns of B & W “"Miniduc-
tor’” No. 3015)—see text

R)—270-ohm, Vz-watt resistor

R2—10,000-ohm wire-wound potentiometer (gain
control)

R3—--15,000-0hm, \2-watt resistor

RFC1—-2.5-millihenry r.{. choke

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

SRI-—65-ma. selenlum rectifier

T1--Power transformer, 125 volts at 50 ma., 6.3
volts at 2 amps.. copper shield between pri-
mary and secondaries (Stancor PA.-8421 or
equivalent)

V1--6CB6 tube

l-Ceramic 7-pin miniature tube socket and
tube shield

1—Tube socket shield made from copper sheet
(see text)

1-—Aluminum chassis, 7' x 7" x 2"

1—Cabinet and panel, 8’ x 10" x 8” (ICA Type
3860 or equivalent)

1—Vernier dial

2-—Knobs

1-—Power cord and plug

1—2-terminal heavy-duty terminal strip

1--3-terminal heavy-duty terminal strip

Misc. machine screws, tie points, grommets,
decals, wire, solder, etc.
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LINE PLUG

Pictorial diagram of unit. Rotor of C3 is grounded by its chassis mounting.

adjust the trimmer on the front section of
the preselector’s tuning capacitor for
maximum output—maximum swing of the
receiver’'s S-meter or maximum “rush”
from the speaker.

Now, install the preselector in its cab-
inet and proceed with marking off the
frequency calibration of the dial, using the
method described in the instruction sheet
accompanying the dial. If you don’t have
any means of calibrating the preselector,
you can still build and use it by getting
some idea of the dial settings from an ex-
amination of the front-view photo. The
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point of exact tracking with the receiver
is easily found since there will be a con-
siderable increase in the signal level as
the preselector is tuned to resonance.
Using the preselector is simply a matter
of tracking it with the recciver, that is,
tuning both simultaneously. It's easy once
you get used to it, and the superior per-
formance of this type of setup more than
compensates for the slight inconvenience
of having to turn two dials at once. Use
the fine tuning control t{o peak up a sta-
tion after you have it tuned in on your
receiver. 30—~
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NE OF THE greatest drawbacks to
O miniature equipment construction in
the amateur lab has been the lack of a
small, high-capacitance tuning capacitor.
Builders of pocket crystal sets and similar
devices have attempted to get around this
difficulty by tuning with a slug-adjusted
coil. But how do you successfully put a
dial on a slug screw that makes many
comp.ete revolutions to cover the tuning
range?

The tuning problem now seems to be
solved. Fresh prospects have been opened up
by the introduction of the thin, flat tuning
capacitor shown here. This component is
the Lafayette Model MS-215 (Lafayette
Radic, New York 13, N. Y.). In a single
180° rotation of its %4 ”-diameter shaft, the
MS-215 covers a capacitance range of 10
to 365 ppfd. This is adequate for tuning
the standard broadcast band.

The MS-215 is not just a big compres-
sion-type trimmer. It actually has a num-
ber of stator and rotor plates, with inter-
leaving mica films. The unit is 1%" square
and 3/16” thick. Only a single 34" mount-
ing hole is required, the same as a stand-
ard volume control mounting hole. The
shaft will take standard dials and knobs.

A miniature, high-capacitance tuning
unit of this type has many applications.
It will be useful in those devices in which
a single-gang capacitor is adequate. Such
devices include pocket crystal and tran-
sistor receivers, regenerative receivers,
wavemeters, wave traps, oscillators, r.f.
relays and similar control devices, and dip
oscillators.

Shown in Fig. 1(A) is a typical crystal
tuner. A ferrite-adjusted broadcast coil
(Miller 6300) is soldered directly to the
lugs of the tuning capacitor. The crystal
diode is soldered to one lug, and the head-
phone return lead to the other.

Initial adjustment consists of turning
the MS-215 to its minimum-capacitance

February, 1956

Mlnlafure
P Tunlng %
Capaclfors”

At the far left, two of the small
MS$-215 high-capacitance, flat
tuning capacitors (back and
front views) are com-
pared in size with
a half dollar.

i

Above, broadcast crystal
tuneér built around an
MS-215 tuning capacitor.
Right, a subminiature ab-
sorption wavemeter or
wave trap. (See Fig. 1,
below. for wiring details.)

IN34
+
o FERRITE- H
o faroapcast i
: YoeASTlams-2i5 1 10,
0 s ’:" IMPEDANCE
i 002utd)  HEADPHONES
S5 mica !
{OPTIONAL) £ -
(A)
coi :/‘E MS-215
(8)
Fig. 1. Wiring diagrams for (A) crystal
tuner, and (B} wavemeter or wave trap.

setting and adjusting the slug of the coil
for peak response to a 1600-kc. modulated

signal. The slug adjustment then is not

disturbed subsequently, all tuning being

done with the capacitor.
57
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'I Upon opening the carton as it comes from the |

manufacturer, the display of parts appears im-
pressive. Note the neatly calibrated meter scale
above, and the polished panel and case. This is
typical of mos: kits now being distributed by rep-
utable companies. The instruction book contains
all details on building up the multimeter as well
as explanations of how all of the 31 different
ranges should be employed.

Drawings in the instruction booklet clearly

show how the instrument is assembled. The
photo at right depicts the battery holder being
bolted in placz. One bolt is also used to secure
one end of the leather carrying strap. The plas-
tic case has tapped corners to take the flush
mounting screws from the front panel.

Oow

By
PHIL McCAFFERTY

3 Meter case, input jacks for
the probes, potentiometer
and switches are attached di-
recily to the front panel. Only
the most commonly available
tools are required since the
manufacturer had the small
workbench experimenter in
mind when planning this in-
strument. All of the really
difficult work has been done
before the test instrument is
shipped to the constructor.
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to Assemble a

MULTIMETER is exactly what its

name implies—a multi-purpose meter.
Tt is used for a varicty of purposes in the
electronic workshop, including the meas-
urement of voltages, resistances, currents,
and decibels.

Like all other pieces of electronic test
equipment, the multimeter—or VOM as it
is popularly called—has its place and lim-
itations. This article is not designed to de-
fine such limits but rather to show how
easily a multimeter may be built.

Quite a few multimeter kits are avail-

After the multiplier resistors and selector

switch are wired onto the rear panel, the en-
tire assembly is then attached to the front panel
(as shown at right). All resistors are plainly
marked, thus eliminating any possibility of mak-
ing errors when reading the color code.

The multimeter is now taking shape and the
wires connecting the front and rear panels are
soldered into place (below). Manufacturer in-
cludes ‘actory-adjusted wire-wound resistors to
compensate for differences in the rectifier unit for
the a.c. voltages. The soldering gun is helpful

and permits very rapid wiring.

6 Try the finished mullimeter out on various
rang=s to see that all of them are functioning.
If one fcils to function properly. the wiring should
be checked immediately. When the job is neatly
done and the instruction book carefully followed,
the mult:meter can be assembled in one evening.

February, 1956

Multimeter

able to the clectronic experimenter and
techrician. In general, all of them are sim-
ple to construct anc foolproof in operation.
The accuracy of the VOM is a function of
the meter sensitivity and usually not influ-
enced by the constrictor.

The photos shown on these pages refer
to the ETICO Model 565. Similar instru-
ments are available from the Heath Com-
pany (Model MM-1), Allied Radio Corp.
(stock Neo. 83F140), or completely wired
from Electronic Measurements Corp. (Mod-
el 101)
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COVER ALL GERMANIUM DIODE
wms 5PAGH‘E‘§'%PS {TwO REQUIRED)
TUBING INSI, IN48, ETC.
CERAMIC DISC.
SOLDERED JUNCTION O1uld.-1000V.

COVERED WiTH TAPE

This simple little
radio uses a pow-
er line as an an-
tenna: it draws no
current. Plug it in-
to a wall outlet
. and listen!

m—— e

SOFT PLASTIC
Cap OF PILL BOX

SPAGHETTI TUBING

CONNECT TO ONE
PRONG ON LINE
PLUG

PLASTIC PILL CON- .
< TAINER ABOUT 2 1/8

LONG AND ABOUT
178" 0.0.

APPLY DUCO
CEMENT ALL
AROUND INSIDE

DRILL AND FILE HOLE
IN BOTTOM TO FIT
NECK OF LINE PLUG

Construction of
the receiver.
. Both germa-

I l nium diodes

should be of

the same type but wired into

circuit with reversed polarity.
CAUTION:
Observe the same precautions in using this
crystal receiver as when using the common
a.c./d.c. household table radio. Don’t hold
it while standing on damp basement floars,
handling water faucets or gas stoves, or
when taking a bath.

BAKELITE
LINE PLUG

-y
i

The Editors
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Crystal
Receiver

By ART TRAUFFER

OSTING a little less than $4.00 to build,

4 complete with a crystal earphone, this
simple “plug-in” crystal radio will give you
good earphone volume from your nearest
or most powerful local broadcaster-—just
plug it into the nearest wall outlet and
listen! The two-crystal circuit delivers
high output, although selectivity is poor
due to the lack of a tuned circuit.

The drawing shows the simple construc-
tion. Most of the handle on a Bakelite a.c.
line plug is sawed off, and the stub of the
handle is cemented into a hole cut into the
bottom of a Celluplastic pill container
about 2%” long. In the cap of the con-
tainer, cut two ¥%”-diameter holes about
%" apart and mount two phone-tip-jacks.

Slip small-diameter spaghetti tubing
over both leads of the two germanium di-
odes and solder the diodes to the tip-jacks.
Note the polarity of the two diodes. Then,
slip small spaghetti tubing on both leads
of a ceramic disc Sprague “Cera-mite”
.01-pfd., 1000-volt fixed capacitor; clip one
end; and solder the lead to the two remain-
ing diode leads as shown. Cover the sol-
dered junction with tape.

Arrange the parts and leads as shown in
the drawing; slip the assembly into the
container so that the bottom capacitor lead
comes out of the bottom of the line plug;
press the cap firmly onto the pill container;
and connect the capacitor lead to one
prong of the line piug. One or two turns
of Scotch tape will lock the cap on the
container.

When building this plug-in crystal radio,
do not omit the blocking capacitor under
any circumstances; the blocking capacitor
makes this radio safe to use. It will work
best where power lines do not run through
grounded metal tubing. If you hear a hum
in the phones, reverse the plug in the
outlet.
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,J Elec ron

Fuild and play this novel |§

1
instrument resembling a |
banjo in shape but having

a distinctive tone quality

FEight, eleciromic banjo being played.
Eelow. closz2-up view shows tone lever.

LECTRONIC musical instruments that

are easy to build and simple to play de-
light the experimenter. The instrument
described here meets doth gqualifications,
and in addition is inexpensive. Although it
is shaped somcwhat like a banjo, its tone
quality is distinctive, resembling neither a
banjo nor any other canventional musical
instrument.

There were several reasons for choosing
the “banjo”’ shape. The mechanical con-
struction is fairly easy, costs are kept
down, loudspeaker mounting is simplified,
and all component parts can be mounted
withir the enelosure—leading to a com-
pletely self-contained instrument.

Tones are generated by a transistorized
blocking oscillator using but a single tran-
sistor powered by a 22%;-volt battery. Ade-

February, 1956

ic

By LOUIS E. GARNER, Jr.

quate power output is obtained to produce
medium volume in a normal room from a
4" loudspecaker. Pitch is controlled by a
carbon potentiometer manipulated by the
player by means of a special lever-type
knob. A push-button switch in the instru-
ment’s handle serves as the on-off switch,
a tone being produced when the switch is
depressed.

Basic Construction

Reference to the photographs and dia-
grams will show the basic construction of
the electronic “banjo.” The body is an alu-
minum cake pan, the arm an 18" length
of 1”-diameter aluminum tubing. These
two parts must be solidly mounted to-
gether. This can be accomplished by
punching a 1” hole in the side of the cake
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pan close to its base, inserting the alumi-
num tubing and holding it in place with a
standard pipe clamp, mounted with two
6-32 machine screws and nuts. In the model
shown, fer additional security, a sheet
metal screw was run through the pipe
clamp into the aluminum tubing.

The push-button control switch (81) is
mounted about 2%” to 3%” from the end
of the arm, with its leads run inside the
tubing to the body of the instrument. The
open end of the arm should be closed,
either with a standard metal cap or with
a shaped wooden plug.

Drill holes for mounting the “pitch” con-
trol (R1), the transformer (T1), the ter-
minal strip, the battery clip, and the loud-
speaker. With a little ingenuity, one
mounting hole may be made to serve for
two or more parts. If a satisfactory bat-
tery clip cannot ve obtained locally, mount
the battery in place with a simple “Z”
clamp and make connections by soldering
directly to its terminals. Parts location is
not at all critical—follow the photographs
as a guide or make up an original layout,
as desired.

The loudspeaker opening may be made
in one of two ways. In the model, a series
of %"- and %"-diameter holes was punched
to form a regular pattern. If preferred, one
large opening may be cut for the speaker.
However, if this is done, some provision
should be made to protect the speaker
cone . . . either by means of a piece of
screening or a grill of perforated sheet
metal over the opening.

For a really “de luxe” appearance, the
instrument may be painted and decorated.
This part of the job should be done after
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Interier view of banjo
with various compo-
nents identified and
their relative positions
indicated. The chassis
is an aluminum cake
pan, which contains
all compenents except
the on-off switch Sl.

all machine work is completed but before
parts are mounted and wiring is started.
The model shown was covered with two
coats of enamel, applied with a ‘“‘spray”
can, then decorated with commercially
available decals (Tekni-Labels Set No.
116). But individual designs can be easily
made up and applied.

Mounting and Wiring

In the model, the back is closed with a
piece of Masonite hardboard, mounted on
the rear of the loudspeaker. If a speaker
different from the one specified in the
parts list is used, it may be necessary to
design a special mounting for the back
cover . . . either brackets or clips of some
sort. In any case, be sure that the back
does not completely cover the top of the
cake pan. Either cut the back cover
slightly smaller than the pan opening, leav-
ing a gap around the outer edge, or drill
a few “vent” holes in it. Otherwise, the
speaker may be muffled by the closed
space.

The “tone” or pitch control lever arm in
the model was assembled from a standard
bar knob, a long machine screw, and a
piece of plastic tubing, colored with finger-
nail polish. Lever knobs are commercially
available, however.

Remember that the CK722 transistor is
a relatively expensive part and is easily
damaged by excessive heat. Therefore,
don’t cut its leads too short . . . leave
them at least 114" long, protected with in-
sulated tubing. Use a hot, clean, well-
tinned soldering iron, and complete the
installation of this part as quickly as pos-
sible. For maximum protection, use a heat
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“sink,” i.e., hold the lead being soldered
with a pair of long-nosed pliers between
the point where the soldering iron is ap-
plied and the body of the transistor. The
pliers tend to absorb heat from the lead
and prevent it from reaching the transis-
tor proper.

In vacuum-tube circuits, an improperly
installed battery generally results in little
more than failure of the circuit to operate.
But incorrect battery connections may ruin
a transistor. Therefore, don’t make final
battery connections until lead polarity is
assured.

Proper connections from the speaker
voice coil terminals to the transformer’s
tapped secondary winding may be deter-
mined experimentally after the circuit is
wired. Use the pair of terminals that gives
the best results.

Once the wiring has been completed and
operation checked, circuit modifications

may be made to “tailor” the performance
of the banjo to meet individual require-
ments. With the parts values listed, cover-
age is between two and three octaves, al-
though exact range will depend on parts
tolerance.

To reduce the range, neplace the poten-
tiometer (R1) with a unit having a lower
value of resistance. To increase the range,
use a higher value of resistance here. Do
not reduce the value of R2, however. The
upper limit of the tone range may be
changed by varying the size of C1.

How [+ Works

The single transistor in a blocking oscil-
lator circuit results in efficient operation
and long battery life. Transformer 71 acts
both as an output transformer to match
the high collector impedance to the low
impedance of the loudspeaker voice coil

(Continued on page 117)

B1—22.4-volt hearing-aid battery (Burgess U-15,
Ever=ady 412 or equivalent)

C1—0.25-44d., 200-volt paper capacitor

R1-—50.000-ohm carbon potentiometer, linear taper

R2—6800-ohm, Vs-watt resistor

BROWN

ATINE

Schematic diagram
and parts list (top)
and pictorial dia-
gram (right) of the
complete instrument.

S1-—-S.p.s.t., normally open push-button switch

Tl1—Universal output transformer, 4 watts (Merit
A-2900 or equivalent)

V1 CK722 transistor

1-—Battery clip

1--8" x 1V aluminum cake pan

1--18" length of 1” Reynolds “"Do-Ii-Yourself’" alu-
minum tubing

1--1” pipe clamp

1—1” tubing end cap

1—8"-diameter, V4" -thick piece of Masonite

1—Set of decals (Tekni-Labels Set No. 116)

1—4-terminal tie sirip

1—4” loudspeaker, 3.2-ohm voice coil
1 —Bar knob or lever knob
Misc. wire, solder, machine screws, elc.

Catalog price of parts, approximately $10.00

February, 1956
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THETRANSMITTING

TOWER

mem Herb S. Brier, woeca

FEATURED on these pages are two views of
the new “Heathkit” AR-3 communications-
type receiver, which I assembled from a kit
furnished by the Heath Company, Benton
Harbor, Mich., for review in the Transmitting
Tower. It is one of the pieces of electronic
equipment in kit form distributed by mail by
the Heath Company.

The AR-3 is an improved version of the
AR-2 receiver, which it replaces. The most
obvious improvement in the new model is the
addition of a variable antenna trimmer. It
permits peaking the receiver input circuit to
any frequency within its range, thereby im-
proving its effective sensitivity.

Another major improvement is in the re-
design of the bandswitching assembly. The
new one is easier to put together and wire,
and it is more rigidly mounted on the main
receiver chassis. This change has improved
the receiver stability. Signals now stay put
once they are tuned in.

Less obvious changes include using high-
er-@ (more efficient) coils in the antenna
and high-frequency oscillator circuits for bet-
ter sensitivity on the higher frequency ranges,
and better intermediate-frequency transform-
ers for increased selectivity. Also, improved
beat-frequency-oscillator operation causes
code signals to have a more “solid” sound.

The AR-3 occupies a 11%"”x6%" copper-

plated steel chassis, and it uses a 4-tube—
plus rectifier—circuit. It covers the broadcast
band and the short-wave spectrum to 31 mc.
in four switch-selected bands. On the short-
wave bands, the calibrated dial of the main
tuning capacitor is set for the portion of the
band in which you are interested at the
moment—an amateur band, for example—
and it can be spread out over most of the
bandspread dial, which controls a small vari-
able capacitor connected in parallel with the
main tuning capacitor for fine tuning.

How the AR-3 Operates

From the tuning system, the incoming sig-
nal is fed to a 12BE6 pentagrid converter
(mixer) and high-frequency oscillator tube.
It converts all incoming signals to 455 ke¢. and
feeds them to the intermediate-frequency
(i.f.) amplifier.

The if. amplifier consists of two double-
tuned if. transformers and a 12BA6 tube. It
furnishes most of the receiver’s selectivity
and much of its ability to amplify weak
signals.

From the i.f. amplifier, the signal goes to a
12AV6 dual diode-triode tube that does more
things than the performer in a one-man
band. One diode acts as the second detector
and feeds the modulation it removes from the
signal to the audio-frequency amplifier. This

Rear view of the
AR-3 Heathkit com-
munications receiv-
er, an improved ver-
sion of the AR-2.
Major improvements
include the addition
of a variable an-
tenna trimmer and
greater receiver sta-
bility through rede-
sign of bandswiich-
ing assembly. It
is available in kit
form from the Heath
Company for $27.95,
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Front view of the
AR.3, which occu-
pies a 11%" x 612"
copper-plated  steel
chassis. Everything
required to convert
the kit into a fin-
ished receiver is
supplied with it.
Used with a good
antenna, this receiv-
er will kring in al-
most any signal that
can be heard on a
more elaborate unit.

diode also develops the automatic-volume-
control (a.v.c.) voltages that help hold the
volume ievel from the loudspeaker or phones
relatively constant, as the receiver is tuned
to signals of different strengths.

The cther diode acts as the noise limiter
across the control grid of the 12A6 output
tube. The noise limiter is effective in reducing
the interference from the ignition systems of
passing automobiles on the high-frequency
bands. It also cuts down the sharp edges of
static crashes.

For both phone and code reception, the
triode section of the 12AV6 functions as the
first audio-frequency amplifier stage. And
for code reception, it simultaneously func-
tions as the beat frequency oscillator (b.f.0.)
to produce a signal within a Kkilocycle of 455
kc., against which the unmodulated code sig-
nals “beat” or “heterodyne” to produce the
audible signal heard from the loudspeaker or
phones.

This dual function is achieved in the fol-
lowing manner: the b.f.o. tuned circuit is
coupled to the triode control grid via a
33-pufd. capacitor. The tube cathode is tapped
up on the oscillator coil to provide feedback
for oscillation, and the bottom of the coil is
grounded to the receiver chassis.

The coupling capacity has low enough re-
actance arcund the intermediate frequency
to permit normal b.f.o. operation. However,
its reactance is so high at audio frequencies
that, practically speaking, the tuned circuit is
not even there for audio frequencies. De-
coupling resistors at the tube grid and plate
terminals keep the oscillator energy from get-
ting intc other circuits. Yet, their resistance
is low enough to have negligible effect on the
audio-frequency signals being simultaneously
amplified in the tube.

The phone-standby-c.w. switch on the front
panel disables the b.f.o. function in the
“phone” position by short-circuiting the coil
cathode tape to the receiver chassis.

As already mentioned, the output tube is a
12A6 beam power tetrode that feeds a built-in
5%%"” loudspeaker and a jack into which head-
phones may be plugged.

February, 1956

Power to operate the receiver is furnished
by a transformmer-type power supply. Such
supplies are almost unknown in receivers
selling for less than $100; however, the im-
proved performance that they offer is
achieved at the cost of limiting the receiver
to operation from 117-volt, 60-cycle power
lines—the kind 99.9% of usthave. The supply
furnishes approximately 250 volts, d.c,
through the 5Y3G full-wave rectifier and the
filter system, and 12.6 volts, a.c., for the tube
heaters.

Besides the panel controls already men-
tioned, there are separate audio and r.f. gain
controls. The first one also actuates the re-
ceiver power switch, and the other one also
controls the a.v.c. on-off switch.

On the rear chassis lip are mounted the
noise limiter switch, accessory power socket,
antenna-ground terminal strip, and an input
connection to the first i.f. transformer.

Assembling the AR-3

Everything required to convert the AR-3
kit into a finished receiver is supplied with
it, including a 28-page instruction book, thiree
large pictorial diagrams and a large schematic
diagram, plus a number of small, “detail”
illustrations. Anyone who will follow the in-
structions faithfully and who can handle a
small soldering iron, pliers, and screwdriver
should have no trouble doing the job. Never-
theless, let me mention that there are 209
steps covered in the instruction book. Each
step is easily carried out, but the fact that
there are so many of them affords many
chances to make errors if the constructor be-
comes careless. And one mistake will prevent
the receiver from working, until it is tracked
down and corrected.

The obvious way to prevent making such
errors is to take one’s time in carrying out
each step and to go back each time a couple
have been made and check with the instruc-
tions and pictures to be sure that the work
has been done correctly. Itshould berealized,
too, that you are not going to finish the job
in a single evening or even two. Trying to

(Continued on page 118)
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Tuning the Short-Wave Bands

]

=with Hank Bennett

A WIDELY reported but little known station
is CHU, Ottawa, Ontario, Canada. This
station transmits time signals day and night
and is nperated by the Department of Mines
and Technical Surveys. The transmitter is
located in the Dominion Observatory, Ottawa.
We would like to thank Mr. Malcolm M.
Thomson and Mr. J. P. Henderson, engineers
at CHU, for the assistance that they have
rendered in sending us the following data.

Canadian Time Signals

Three observatory transmitters are on the
air continuously with the call sign CHU. Fre-
quencies are: 3330 kc., 7335 kc., and 14,670 kc.
A three-wire folded dipole antenna is em-
ployed on each frequency. These transmitter
frequencies are not to be considered as fre-
quency standards. The musical pitch of 1000
cycles per second, which is characteristic of
these signals, is derived from a transmitting
quartz clock.

The beginnings of the beats mark the exact
seconds and are reliable to a few hundredths
of a second of true time. Seconds’ beats are
of approximately 0.25-second duration except
for the zero of each minute, which is longer.
Intervals between seconds’ beats are correct
to better than one-thousandth of a second.

The voice announcement in the CHU
broadcast is introduced between 50 and 60
seconds of each minute and refers to the min-
ute dash which follows. Time is announced
on a 24-hour basis and in the following form:

The Dominion Observatory. Ottawa. Ontario,

Canada. is surmounted by a dome which
houses a 15-inch equatorial telescope. The
Positional Astronomy Division, of which the
fime service described in the text is a part, has
its transit instruments housed in the left wing.
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“Dominion Observatory, Canada, Eastern
Standard Time, .. hours, .. minutes.”

At present a network of over 60 broadcast
stations, located across Canada from coast to
coast, transmits time signals at 1300 hours
Eastern Time. Eastern Time refers to Stand-
ard or Daylight Saving, whichever prevails
at Ottawa. Seconds’ beats with a musical
pitch of approximately 800 cycles per second
commence at 12 hours, 59 minutes, 20 seconds,
and continue to the hour.

Canadian time signals are broadcast ac-
cording to the 5-minute period coding estab-
lished originally by the Naval Observatory,
Washington, D. C. The identification of each
minute of a 5-minute group is determined by
the omission of seconds’ beats at the end of
each minute as follows:

Seconds: 50 51 52 53 54 55 56 57 58 59 60
Ist minute — _—— = —
2nd minute — — —_— = —
3rd minute — — — —_ — —_
4th minute — — — — _ —
5th minute — —

Hence, when the 51st second is omitted
and four more beats are sent, it indicates that
there will be four more minutes to a 5-minute
interval. At the end of the 2nd minute, 52 is
omitted and three more beats are sent, indi-
cating that there are three more minutes to
the 5-minute interval, etc. The end of the
5th minute has the long gap from the 51st to
the 59th beats. During the first minute of
each hour, the call “CHU CANADA CHU” is
sent in Morse code twice in place of the sec-
onds. Should the voice announcement be lost
due to high noise level, code may he useful.

Station Reports

Now for this month’s reports. All times
shown are in USA Eastern Standard Time,
based on the 24-hour system.

Angola—CR6RL, Luanda, 9632 kec. 1000
watts, is currently being heard around 1920
with a musical program announced in Por-
tuguese. This station uses the slogan “Radio
Clube de la Angola”. (JM)

Argentina—LRA, Buenos Aires, 9690 kc.,
has English news at 2135-2155 daily except
Sunday. At times, there may also be news in
German, Portuguese, Spanish, and Dutch.
This station parallels with LRA, 6180 kc.
(RR)

British Honduras—ZIK2, Belize, 3300 kc.,
5 kw., is noted at good level but at times a
powerhouse, as yet unidentified, appears to
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be on top of them. ZIK2 transmits in Eng-
lish most of the evening. (DB)

Canada—In a letter from Transcanada
Communications, Ltd., Winnipeg, it is stated
that verifications are issued only for CKRC
on 630 kc., and that CKRX on 11,720 kc. has
not been on the air since 1947. The QSL card
from VE9AI, Edmonton, Alberta, 9540 kc.,
states that the power is but 200 watts and the
licensz is experimental. This station began
operating in 1941 and is one of the harder
ones to find among the high-powered sta-
tions. (DB)

Costa Rica—TIFC, San Jose, 9647 kc., car-
ries an English program at 2300-0000 week-
days. The slogan of TIFC is “The Lighthouse
of the Caribbean”; address is Box 2710, San
Jose, Costa Rica. (GW)

Cuba—Radio Progresso, COBC, 9362 kc.,
is being heard at 2100-0030 with all programs
in Spanish. (LM)

COCO, Havana, 9530 kc., is not being heard
at the present time. (RL)

Czechoslovakia — Radio Prague, 9550 Kkc,
has an English session starting at 1945 fea-
turing music and programs of public interest.
(MS)

Demmark—One of the popular widely heard
programs is the “Saturday Nite Club” from
OZF, Copenhagen, 9520 kc. This program
can be tuned at 2130. (FB)

Eqypt—Cairo, 7050 kc., is being noted in its
transmission to the Middle East and Africa
at 2330A; at 1900-2000 to North America on
9790 kc.; Home Service at 1000-1300 fade-out.
These programs are all in Arabic. (LM, RRR)

England—The BBC, London, 15,310 ke, has
“Listener’s Choice” at 1420-1435 on Saturday
and Sunday only. This is a program of re-
quested recorded music from listeners in
North America. Music is popular, classical,
etc. At 1200 they present news; on Tuesday,
at 1130-1145, Radio Newsreel; at 1145-1200,
light music played on the BBC studio con-
sole organ (Tuesday). Many BBC stations
are being heard on the higher frequencies in-
cluding: GVS, 21,710 kc., 0915; GVR, 21,675
kc., 0900 s/off; MCX, 21,660 kc., 0900; GRZ,
21,640 ke., 1015; GST, 21,550 kc., 0930; GSJ,
21,530 kc., 1035; GSH, 21,470 kc., 0915; GRP,
17,870 ke., 1015; GSV, 17,810 ke., 1045; GRQ,
17,740 kc., 1600; GVQ, 17,730 kc., 1130; GRA,
17,715 kc., 1145; and GRD, 15,448 kc., 1305.
(JB)

Fremch Equatorial Africa—Radio Brazza-
ville has an English news period at 1840-1855
to the Western Hemisphere and another of
world news at 0015-0030 on 11.970 kc., 50 kw.
Other English periods can be tuned at 1100-
1115 ¢n 11,970 ke., or 9730 ke. (JB, RR, MS)

Fremch West Africa—FHE3, Dakar, 11,895
ke. (a.so reported on 11,875 ke.) has a French
program audible on the West Coast at 1100-
1215 daily. (RR)

Indisc—A new channel for Delhi is 17,795
ke., dual with 15,285 ke. This xmsn is noted
at 0615-0730. At 0830-0930, they can be heard
on 17,300 kec. and 15,245 kec. (RL)

Israel-—Widely reported Israel can be tuned
at 1515 with English news over Kol Israel,
9008 kc. Later on, Kol Zion Lagolah (The
Voice of Zion) has an English program at
1615-1700; news at 1616. (SK, JH)

Februery, 1956

This photograph shows Malcolm M. Thomson, of
the Positional Astronomy Division, loading the
photographic zenith telescope used to determine
the corrections and rates of several quartz cry-
stal clocks employed as primary standards.
Similar clocks, corrected daily from these
standards, provide accurate time for Canadians.

ltaly—The Italian Broadcasting System,
Rome, has an English news period daily at
2130-2140. (GW)

Malayea — The Blue Network, Singapore,
4820 kc., is noted at 0900-0915 with a relay of
BBC news. They verify by letter. (RR)

Mauritius—V3USE, Forest Side, 15,085V kc.,
was noted at 2358 on a Monday. This is one
station that requires patience to log. (ER)

Mexico—A reception report to XEXE, 11,900
ke, Mexico City, was returned unopened.
(DB)

(Editor’s Note: This station is believed to
be off the air. We have received no reports on
it for months and it is not contained in the
latest list of Mexican stations.)

Monaco—3AM4, Monte Carlo, 7349 kc., can
be heard in French at 0100-0230; news at
0100-0110 and 0200-0210. Remainder of pro-
gram is music. It can also be noted on 3AMS3,
6035 ke. Interval signal is a gong. (RM)

Mozambique—CRTBH, Radio Clube de Mo-
zambique at Lourenco Marques, 11,740 kc., is
noted at 2245-2300 with interval signal of
drum beats; at 2300, an English announce-
ment giving time as 6:00 a.m. and opening
with singing of “Lord’'s Prayer.” (ER)

Netherlands New Guinea—Hollandia, 5045
and 7190 kc., 5 kw., now operates at 1930-2240
and 2300-0000 on 7190 kc.; at 0400-2130 on
5045 kec. This schedule is incomiplete, com-
plete schedule requested. Noted on West
Coast around 0700 with Dutch and English.
(MS, RR)

Okinawa—The Voice of America relay sta-

(Continued on page 124)
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How to Haunt a House

RIGHT MOONLIGHT BATHING the

snow-covered landscape made it unneces-
sary for the two hoys to use their flashlights
as they trudged up the narrow lane toward
the dark and brooding silhouette of the house
set well back from the highway. The only
sound was that of the snow squeaking beneath
their Arctic boots, until the tall one carrying
the tape recorder turned his head so that the
moonlight glinted on his horn-rimmed glasses
as he addressed his short and puffing com-
panion:

“Jer, I'm still a little foggy on why Mr. Ar-
nold is paying us twenty-five dollars, plus cost
of equipment, to ‘haunt’ this old house.”

“He wants to get even with a couple of
favorite tomboy nieces who really gave him a
hard time when he visited them in Florida
last spring, Carl. He says that as soon as
those two found out he was afraid of bugs
and reptiles they really gave him the business.
They chased him around the house with a
hairy-legged spider that he swears could
straddle the mouth of a teacup; they put little
chameleon lizards in his bed; and finally, after
they had coaxed him to go swimming with
them in a little lake near Orlando, one dis-
tracted his attention by taking his picture
with a movie camera while the other swam
under water and clamped a couple of barrel
staves around his leg just as the one with the
camera shouted, ‘Alligator! Alligator’ He
vows he could feel teeth in those barrel staves,
and he practically splashed the lake dry get-
ting to the bank as the whole thing was re-
corded on fllm.”

“Say, those two sound
chicks,” Carl said admiringly.

“Not really. They are practically old wom-
en. One is nineteen, and the other is at least
twenty-two,” Jerry said disparagingly. “Any-
way, they’re here visiting the Arnolds, and
Mr. Arnold is going to ‘con’ them into betting
they can spend tomorrow night in this old
‘haunted house’ on his farm without seeing
any ghosts. He has run a couple of light
wires through the grove that separates this
old house from his home so that we can have
light down in that hidden cellar room and
power to operate the house-haunting gadgets
that we installed yesterday afternoon. To-
night we’ll check our whole installation to
make sure everything works. Mr. Arnold is
going to sneak off and meet us if he can get
away.”

As Jerry finished speaking, they reached
the old house and carefully picked their way
across the rotting porch to the deeply shad-
owed front door,
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like interesting

By
JOHN T. FRYE

“This place looks a heck of a lot different
at night than it does in daytime,” Carl mut-
tered. “If you ask me, ‘spooking’ this place is
sort of gilding the lily. T’d not be surprised if
there were ghosts in there.”

“None of that,” Jerry said briskly. “As a
young scientist, you can only believe in the
ghosts you see on your TV screen when an
airplane flies over. Shine your flashlight on
this keyhole while I—"

He stopped speaking abruptly, and stumbled
backward into Carl as the door suddenly
swung open with a loud screeching of rusty
hinges.

“What do you know! We must not have
locked it yesterday afternoon,” Jerry ex-
claimed, as he stepped cautiously inside and
probed the corners of the large, nearly empty
room with his flashlight, “Now I know how
the girls will feel when we make the door do
that for them tomorrow night.”

“How do we work this again?”

“The closed door compresses a little spring
in the casing up at the top. Throwing a switch
in the cellar allows current to flow through
the coil of a solenoid mounted in the door
casing by the latch. The magnetic field pulls
a spring-loaded soft iron plunger down into
the coil. This plunger has an extension stick-
.ng out the end of the coil so that its move-
ment, produced by the magnetic field, can
exert either a pulling or pushing action. In
this case, it pushes back the catch, allowing
the compressed spring at the top of the casing
to shove the door open as if it had been
opened by unseen hands,” Jerry explained, as
he closed the door and tugged at the knob to
make sure that it was securely latched. “Hey,”
he exclaimed to Carl; “quit walking on my
heels and breathing on the back of my neck,
will you?”

“This place gives me the creeps tonight,”
Carl admitted in a half-whisper, as he nerv-
ously twitched the beam of his flashlight over
the dusty floor, the cracked and cobwebbed
windows, the peeling wallpaper, and the
warped and sagging open staircase.

“You're just letting your imagination run
away with you,” Jerry said firmly. “Appar-
ently Mr. Arnold couldn’t get away; so we
may as well get started. You stay here and
observe while I go down in the cellar and
operate things. Try to imagine you’re seeing
what goes on through the eyes of a frightened
girl.”

“That ‘frightened’ part will be easy.” Carl
said through teeth kept tightly closed to pre-
vent their chattering. “What all are you going
to do?”
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“First I'll make the door come open. Then
T'll turn the knob on that multiple contact
wafer switch so that it activates, one after
another, the solenoids fastened to the bottom
of the stair treads. As the rubber-covered
ends of the solenoid plungers bump their re-
spective steps, it should sound very much as
if an unseen person were walking up the
stairs.”

“Then what?”

“Next I'll make this rocking chair rock all
by itself,” Jerry said, as he carefully checked
the peosition of the old-fashioned chair. “By
sending pulses of current through the coil of
the electromagnet mounted just below the
surface of the floor, I'll give magnetic tugs to
the piece of soft iron concealed in the chair
rocker just ahead of the point where its curve
now contacts the floor. Timing the pulses of
current properly should make the chair rock
harder and harder. And all this time I'll be
working the solenoids we have hidden under
the floor and in the walls and ceiling so as
to produce a wide variety of plain and fancy
‘spiritual knocking.’”

“Remembering how we mounted this stuff
and ran wires to it, I'm glad Mr. Arnold in-
tends to tear down this old house in the
spring,” Carl said.

“That’s right. Having his permission to saw
and bore and chisel wherever we pleased made
things a lot easier. Now, after the chair-rock-
ing act, I'll run the tape recorder into the
concealed speakers and play some of those
spooky recordings we made of chains rattling,
bats squeaking, and hollow groans.”

“My favorite is that echoing-crazy-laughter
recording we made in the empty main hall of
the fair grounds last Sunday afternoon,” Carl
remarked.

“That is a doozy,” Jerry agreed. “First I'll
play it through the speaker in the back bed-
room upstairs, then I'll move it into the
speaker at the head of the stairs, and finally

All at once the whole
empty house was filled
with a cacophony of dis-
cordant sound. From some-
where vpstairs there was the
clanking of chains mixed in
with the high-pitched squeaking
of bats. Ghostly rappings ran over
the walls, ceiling and floor ... As Carl
stared in fascination at the chair rocking
crazily away, it looked exactly as though a

ghostly sitler were vigorously entertaining himself . . .

February, 1956

T'll feed the recording into one of the speak-
ers in this room. That ought to give the im-
pression of the madman moving in on you.
And don't forget, I'll be able to switch any of
those speakers into the input of our intercom
unit so that they’ll serve as microphones and
let me hear what’s going on in any part of the
house. You can keep in touch with me all the
time through them. Well, here I go.”

Carl stood in the middle of the empty room
and watched the rotund figure of his chum
move off down the hall with the tape recorder,
preceded by the bobbing pool of light fur-
nished by the flashlight. It seemed that this
had scarcely disappeared from view when
Carl felt a cold draught on the back of his
neck and turned around to see thie door swing-
ing open to the sound of its grating hinges.

“Man, you surely got things warmed up in
a hurry,” Carl said nervously, as he closed the
door with a bang. “You can check off the door
business as operating perfectly. . . . You hear
me, Jer?” he called anxiously, after waiting
several seconds for an answer that did not
cone.

“What are you babbling about?” Jerry’s
voice suddenly boomed from the ceiling. “Just
as the intercom warmed up, I heard you say
something about the door’s working all right,
but I haven’t even tried it yet. If you're ready,
I'll try it now.”

“Somebody or something beat you to it!”
Carl said hoarsely, “but go ahead.”

As he said this, the door once more swung
open with its “Inner Sanctum” sound effect.

“You don't need to tell me it worked,” Jerry
called cheerfully. “I could hear it. Now let’s
walk the ghost up the stairs.”

Immediately there was a muffled thump at
the bottom of the stairs; then came another
and another and another, each sound eman-
ating from a higher step. The sound was so
much like that of the footsteps of a heavy

(Continued on page 123)
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Transistor Topics

NIAIL continues to pour into our editorial

offices with comments, suggestions, and
ideas for this department. Once again, we
would like to express our thanks for your
letters and to say that all of them will be
acknowledged.

Combination Battery Holder
and Transistorized Amplifier

The material below was submitted by Art
Trauffer, whose many articles on low-budget
equipment have been published in this and
other magazines:

“For those who want to start with a simple
one-stage transistorized audio amplifier, here
is a project that solves the battery-holder
and chassils problems in one crack — you
simply build the amplifier onto the battery
holder!

“The photos show an Acme battery holder
made to hold four size AA penlite cells. The
two top clips are used to hold two cells which
are connected in series to give 3 volts, and
the bottom two clips are removed to make
room for the amplifier parts. The wiring dia-
gram is shown above. Wiring is simplified by
making three of the connections directly to
the chassis.

“Remove eyelet and lug No. 2 shown in
photo by drilling out the eyelet. Mount a
short 6-32 or 8-32 flat-head brass screw in
the hole. This allows the positive pole of the
top battery to contact the chassis. Then drill
out the four eyelets holding the bottom two
battery clips, and pull off the clips.

“Swing insulated lugs No. 1 and No. 3
around so that they touch each other, and

‘RILL QUT

8]
THIS EYELET

ORILL OUT THESE
FOUR EYELETS

This is the battery holder as purchased
from your local radio parts dealer. The
soldering lugs have been clearly numbered
for ease of identification with the text.
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Schematic indicates the simplicity of the

circuit. Such an amplifier would be use-
ful to pep up the output of a crystal set.

then solder the lugs together, being careful
not to let any excess solder short the lugs to
the chassis. Now swing Ilug No. 4 around so
that it faces eyelet No. 6.

“Straighten the wire leads of a 220,000-
ohm %:-watt resistor, and insert the right-
hand lead into eyelet No. 6, and the left-
hand lead into eyelet No. 5. Solder the right-
hand resistor lead into eyelet No. 6 and to
lug No. 4, and clip off the excess wire.

“Pass one lead of the small .02-ufd. fixed
capacitor through eyelet No. 5 and then
solder it into the eyelet along with the left-
hand resistor lead. Clip off the excess wires.
The remaining capacitor lead is soldered
into the No. 7 eyelet.

“Slip small spaghetti tubing over the base
and collector leads of the Raytheon CKT722
transistor. Solder the end of the collector
lead into eyelet No. 8. The end of the base
lead is soldered onto the left-hand resistor
lead close to the No. 5 eyelet. Secure the
end of the emitter lead under a soldering
lug, using the lower left-hand hole remaining
fromi the removal of the two bottom battery
clips. A small round-head brass machine
screw and nutf hold the lug to the chassis.

“When using a p-n-p transistor (such as
the CK722), be sure to install the two size
AA cells exactly as shown in the photo. The
positive pole of the top cell contacts the
chassis (and emitter), while the negative end
of the bottom cell contacts eyelet No. 4 (to
collector) .

“Bass response can be improved by in-
creasing the capacity of capacitor CI1. If you
use a high-capacity low-voltage miniature
electrolytic capacitor, be sure to connect the
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A finished amplifier assembly with the
batteries in place. Input wires are at
lower left, output circuit at lower right.

negative lead of the capacitor to the base of
the transistor.

“High-impedance magnetic earphones give
the best results with this amplifier, and they
should be connected to lugs No. 6 and No. 8
(“output” lugs). Dynamic (moving coil) ear-
phones will give good results if they have an
impedance of 600 ohms or more. Crystal ear-
phones should not be connected to lugs No.
6 and No. 8 because they do not pass d.c.
current.

“Many applications can be found for this
handy little amplifier. Crystal set experi-
menters will want to use it to amplify those
feeble DX stations, and it may also be em-
ployed in amplifying the output of crystal
phona pickups for earphone listening. It

could be made even smaller, if desired, by
using an Acme battery holder made to hold
four of the smallest-size penlite cells! Con-
struction would be essentially the same.”

Clarification of Raytheon Transistor Type Designations

The novice experimenter with transistors
soon finds that there are many possible sub-
stitutions. To some extent, this is due to the
improvements made in packaging and testing
transistors from year to year. In the case of
Raytheon transistors, the seven most popular
units are the CK721, CK722, CK725, CK17217,
CK760, CK761, and CK762. The latter three
also kear the designations 2N112, 2N113, and
2N114.

Raytheon produces transistors identical to
the first four units mentioned above in metal,
hermetically sealed cartridges. Also available
to the experimenter is another group of four
transistors with identical characteristics in

a still smaller cartridge. This duplication is
listed below, with the third designation rep-
resenting the smallest cartridge in each case:

CK1721 is equivalent to 2N64 and 2N131
CK1722 is equivalent to 2N63 and 2N130
CK725 is equivalent to 2N65 and 2N132

CKU1727 is equivalent to 2N106 and 2N133

Experimenters should not be surprised to
find that two CK722 transistors, for example,
do not look exactly alike. This is due to im-
provements in packaging. Older CK722 tran-
sistors (still in excellent condition) may be
found in plastic cartridges, while newer ver-
sions are being shipped in smaller, hermeti-
cally sealed cartridges.

Vest Pocket Receiver Utilizes Interstage Coupling Transformer

The receiver schematic shown at the right
was designed by Carter Robertson. The secret
of the circuit is in the use of an interstage
coupling transformer. Matching impedances

The vest pocket receiver is shown
compared in size with a match box.

is important in transistor circuitry, and the
use of transformers is gradually becoming
more acceptable design practice. Although
the sauthor used a UTC sub-sub-ouncer
SSO-7, an Argonne (available from Lafay-
ette Radio) Model AR-104 could be substi-
tuted.

Wiring is straightforward in this circuit.
Coil L1 can be one of the many slug-tuned
loop-sticks, or something similar to the La-
fayette MS-166 (transistor loop antenna).
The tnning capacitor CI should have a range
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of from 40 to at least 380 uufd. to tune the
broadcast band, although a Lafayette MS-215
flat tuning capacitor (see page 57) will
work. Headphones should have an impedance
of at least 2000 ohms.

Like most transistorized pocket receivers,
such a unit would require a short antenna.
It has also been suggested that this receiver
be built into a metal case and the ground
return from LI be soldered to the case. Hold-
ing the receiver in the hand would then act
as an additional ground capacity.
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OR MOST R/C modelers, the month of

February is one that is used for design-
ing and building new equipment to be tried
out in the spring and summer months.
However, after the success of the First
Winter Jamboree held at Green Bay, Wis.,
last year, many fliers have been encour-
aged to sneak in some test flights whenever
the weather presents the opportunity. Of
course, extra precautions must be observed
at this time of year, especially with refer-
ence to batteries which are less than re-
liable in cold temperatures.

If you happen to live near or be passing
through Green Bay on or about February
5th, contact Robert L. Cowles, Jr., of 224
Oak Hill Drive, who is contest director of
the Second Annual Winter Jamboree.

There is also a contest scheduled for
Phoenix, Arizona, on February 19th. This
Class AAA event will be directed by Quen-
tin T. Webster of 521 E. Camelback,
Phoenix.

Resonant Reed Relay

A subminiature resonant reed relay spe-
cifically designed for use in R/C model ra-
dio receivers and developed by the CG
EBlectronics Corp., 305 Dallas Street, N. E,,
Albuquerque, N. M., is shown below. Fea-
turing very high sensitivity, the relay is
available in two-reed (Model AR-2) or
three-reed (Model AR-3) design. The coil
resistance of either model is 7000 ohms,
and reced frequencies range from 250 to
400 cps.

R/C3 of Chicago

In last month’s column, we included
some pictures taken at a recent R/C meet
held by the R/C’® of Chicago. This club was
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started in February, 1954, and now has 32
members. They hold mectings on the first
and third Fridays of every month and have
contests for members every five weeks.
Trophies are awarded at cach meet.

Output [ndicator

Many R/C fans who use low-power trans-
mitters would like to know for certain that
a rig is giving out maximum signal when
the transmit button is depressed. Field
strength meters are fine but expensive, and
if your object is to save money, why not
investigate this hint sent in by the Rev.
Robert W. L. Mark of Wellsboro, Pa.

Simply install a small No. 48 or 49 pilot

~ R p——

3A4

3A4

LOADING “J100
CAPACITOR fupfd

(a) = 8)
light in the transmitter antenna circuit as
shown in the accompanying diagram.
The light may be used for either capaci-
tive (B) or inductive (A) loaded antennas.
Since the bulb is actually in the antenna
circuit, the brighter it glows the more r.f.
is being transmitted. Conscquently, with
the antenna extended, the loading coil or
capacitor is tuned until the bulb glows
brightest. Make certain that the bulb
lights each time the button is depressed.

R/C Passenger Train

News has come to us of two recent ex-
periments on the use of radio control in
passenger train service. The first was tried
in France on a railroad train that had pre-
viously set a world speed record. The sec-
ond such experiment took place a short
time ago on the New York, New Haven,
and Hartford Railroad in this country.

Equipment for the latter was developed
by the Union Switch & Signal Division of
the Westinghouse Air Bruke Co., and was
located at the Larchmont station. An
audio-modulated carrier was transmitted to
the train over wires running above the
train tracks. Controls possible via the use
of wvarious audio-modulating frequencies
were ‘“eastward,” “westward,” ‘‘stop,” or
“neutral.” The train was loaded with auto-
matic safety equipment to stop the train
in case of emergency.
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Disc and Tape Review

VERY YEAR around Christmas time, and for some months

therezfter, the record companies go on a mad orgy of new
releases, and record critics are literally “snowed-under” with
their lstening chores. Since for the large part this column is
devoted ro helping you select the best recordings from the al-
ready catalogued LP repertoire. and since this column is always
written some time before actual publication, many of these new
releases which might be pertinent and superior to present mate-
rial may not be included in our surveys. This is unfortunate, and
about the only thing I can do is to start a small special section
that will list any new recordings which are good enough to su-
perseds the previous “best recordings” of a given work.

I should also mention that sometimes I have foreknowledge
of a certain recording which is to be released, and I then en-
deavor to hold off a survey of the particular work involved until
an evaluztion can be made of the new recording. For example,
one of the reasons I have not yet reviewed such a popular stand-
ard as Tchaikovsky’s 1812 Overture is the knowledge I have of
a new rezording which is to be released in a month or so. On
the basis of past experience with the particular company in-
volved, there is every reason to believe that this new recording
may be best yet and thus should be included in the survey of
the work.

Recorded Works of Paganini

This month we are going to review the recorded works of one
of the mcst extraordinary composer/virtuosos in musical history
the great Niccolo Paganini. Born in 1782, Paganini was to
exert & profound influence in his own musical times with his
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incredible artistry on the violin, and to inspire
in later years such musical giants as Brahms
and Rachmaninoff to write variations on some
of the themes from his famed Caprices. Even
today these themes are the source of several
new variations, the most notable of which is
that of German composer Boris Blacher,

Such was Paganini’s fantastic dexterity
with the violin that many rivals swore he had
made a pact with the devil, which gave him
the power to play in this fashion! One can
hardly blame these poor fellows since Paga-
nini's music itself was almost impossible for
them to play . . . old Paganini created the
violin virtuoso as we know him today. Double
stopping, harmonic bridging, spicato, pizzi-
cato, and many other dazzling feats of violin
gymnastics originated with Paganini. Oddly
enough, in spite of its complex structure and
formidable difficulties in performance, the
music of Paganini is very popular in today’s
concert halls, and is
most easily assimi-
lated by a public
which in many cases
is “pre-conditioned”
to cast a jaundiced
ear towards too much
razzle-dazzle on the
violin.

Of all of Paganini’s Hoot Mon!
works, his violin con- blud in ye (or
certi are the most whusky), ye'll ken

interesting and most music.

often performed. The
Concerto =1 in D has
been used by many
big-name virtuosi as
a vehicle to display
their talents. Record-
wise, the Concerto #1
exists in seven different versions. Of these,
four can be called hi-fi in sound quality.

CONCERTO #1

The premier performance of this work, and
one which could reasonably be labeled “de-
finitive,” is that by Zino Francescatti and the
Philadelphia orchestra on Columbia ML4315.
This is an altogether remarkable recording
which, although made over five years ago,
stands very favorable comparison with the
sonic virtues of the most recent recordings.
In fact, such was the thrillingly realistic sound
of the Francescatti violin that it was one of
the prime demonstration pieces of the hi-fi
emporiums of those days. Francescatti has
always had the required technical facility to
cope with the enormous demands of the work,
but prior to this recording he had not shown
much warmth or expressive skill. This is
what I think makes the record such an excit-
ing experience . . . it is as if Francescatti had
suddenly found himself, as if the innate artis-
try—completely in rapport with the magnifi-
cent Philadelphia Orchestra and Ormandy—
had burst forth from its human chrysalis in
a glorious outpouring of sublimely beautiful
tone. Ever since, whatever his critics may
have found in his playing to carp about, the
Francescatti tone has remained a warmly rich,
almost sensuously beautiful thing.
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Record of the Month

THE SCOTS GUARDS

Angel 35271, 12" LP
$3.48 (standard packl

If ye have a drap o’ Scottish
pairhops a dram of Scots

Ay, with the thump and whump of
the big bass drum, the stentorian shouts
o’ the pipe major, and the mad skirl o’ the
bagpipes, ye’ll flip your Tam-o-Shanter!
This disc is highly recommended to those of
a fractious natoor as pulse-stirrin’ music!

[o]oJolo]ololelololololololololololololololololololololololo)

As previously noted, the sound on the Fran-
cescatti recording is quite good and its age is
only betrayed by occasional overload distor-
tion. a bass end that is somewhat lacking in
definition, and other minor flaws. On the
credit side are such things as a very good
albeit slightly edgy string tone, brass that is
brilliant without being strident, a dynamic
range far superior to most other recordings
of the same age, and—above all—a superb
balance between the violin and the orchestra.

Very close to the Francescatti in excellence
of performance is the new recording by Rug-
giero Ricci on London LL1215. Ricci has long
been a speclalist on the music of Paganini,
as witnessed by his superb two-disc set of the
24 Caprices. His reading of the Concerto #1
is a blazing tempestuous thing . . . here is
technical facility that is astounding coupled
with a sumptuous tone, which does not quite
match the mellow ripeness of Francescatti’s.
One might also quib-
ble that the tempi are
a mite on the hurried
side, but one must
also admit that it is
quite a heady experi-

ence being carried
along on this torrent
of sound.

Soundwise, the Ricci
recording is ne plus
ultra . . . the absolute
top in London engi-
neering. Strings have
a bright smooth sheen
without the concur-
rent penalty of edgi-
ness, the brass and
woodwinds are crisp-
ly articulate. Fre-
quency and dynamic range are at today’s prac-
tical limits and perhaps . .. at times .. . a
little beyond. Gone is the usual blast-type dis-
tortion heard when the artist is double-stop-
ping and miked very close. Pre- and post-echo,
always a danger in this type of recording, is
minimal. Orchestral/solo balance is very good,
with the added plus of superbly live acoustics.
In short, this is a recording unlikely to be sur-
passed for some time to come.

Michael Rabin, the talented young Ameri-
can artist, is a strong contender in the Paga-
nini sweepstakes with his excellent recording
on Angel 35259. Given a few more years to
grow into artistic maturity, he will be formid-
able opposition to Francescatti and Ricci. At
the moment, his tone is a little lean in com-
parison and his technical equipment some-
what less spectacular than that of his two
rivals. Don’t get me wrong . . . I'm splitting
hairs here among three outstanding artists

.. and Rabin’s reading has much to recom-
mend itself. But when you are dealing with
such towering talents as these three . I'm
afraid hair-splitting is a critical necessity.

In matters of sound, the Rabin recording on
the Angel disc is right up at the top with the
London., Not as spectacular a recording from
the standpoints of dynamics and percussive
sharpness, it possesses Angel's own variety

(Continued on page 126)
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A lcw-rricad chest of drawe:s wiich
has been modified to hcuse hifi
equipmt is shown above. An al-
ternite plom for tke lowe: 2alf of
the chest would be to use it as =n
enclysu‘2 “or an 8-inch speake:. Top
drawer oulls out for access to ti-n-
tabl: ard arm assembly (¢t rig:t):
a nama  10-inch turntable cnd
sepcrat? crm assembly we:e used.

EARS AGO, you might have put the

baby in a chest of drawers for the night,
comic-strip style, if visiting relatives were
crowdinrg you for sleeping space. But,
todey, another unorthodox use for a chest
of drawers may be found in the audio-
phile’s home.

The problem of housing an installation,
once the components have been bought, has
plagued many a hi-fi fan. One solution is
to use a chest of drawers for the purpose.
A great many chests are made tocay, in
various styles, sizes, stages of finish or as-
sembdly—and at reasonable prices—which
are quite suitable for hi-£ installations.

The author chose a four-drawer chest
measuring 33" high, 241" wide, and 173%"

February, 1956

By L. E. MAAHS
Solve the problem of housing
your hi-fi equipment in this

unorthodox, inexpensive way

deep. An unfinished chest was used inas-
much as it was felt that a commercially
finished unit might prove diflicult to match
after it had been redesigned and cut for
the installation of components.
Installation of the turntable and arm re-
quired removing the bottom of the upper-

most drawer. This drawer bottom, which
consisted of %" veneered plywood, was re-
placed with a more substantial piece %”
thick. The new bottom, which serves as a
base for the turntable assembly, was put
in place three inches below the top of the
drawer. Slides were installed along the
sides of the drawer to minimize friction
and make for in-and-out smooth move-
ment. A drawer stop was mounted on the

75
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Front panel of second drawer hinges out to
reveal preamplifier-equalizer and amplifier
controls. Chassis are mounted behind panel.

bottom of the drawer to keep it from being
pulled out too far. To assure that the turn-
table would be level during operation, the
drawer was pulled out to its limit and the
%" base adjusted within it, using a car-
penter's spirit level.

The second drawer provides ample space
for an amplifier. To assure accurate phono
reproduction, the author added a preampli-
fier-equalizer to his existing amplifier
(which had good power output but lacked
equalization facilities). Both of these units

were seated behind a recessed control
panel, in which cutouts were made to ac-
commodate the control shafts and knobs.
The front panel of the drawer was removed
and hinged to the drawer bottom to pro-
vide a dropleaf front.

Then, the third and fourth drawers—and
their respective guides-—-were removed com-
pletely from the chest to provide a storage
compartment for records. Vertical panels
may be built into this area to act as di-
viders between groups of records.

The speaker for this system is located in
its own enclosure elsewhere in the room.
Alternate arrangements, however, will sug-
gest themselves to the hobbyist. For exam-
ple, the space created by removing the
third and fourth drawers could serve as a
bass reflex enclosure for an 8” speaker. In
such a case, the front panel on which the
speaker would be mounted should consist
of %" plywood, with a correctly tuned port.
About one-half of the inner surfaces of the
enclosure would have to be padded with
sound-absorbent material, and all joints
and seams securely glued and screwed to
provide an airtight fit.

Another possibility would be to install a
tape recorder of suitable dimensions into
the area of the third and fourth drawers.
Or, a radio tuner would fit easily into one
of these drawers, leaving the other for
miscellaneous storage.

While this type of installation does not
rival the housing provided by commercially
designed cabinets in terms of structure or
appearance, it can do a very adequate job
for the budget-minded hobbyist. —30

LYV VVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVY

Kit Adapts Tape Recorder for Stereosound

HoME ENJOYMENT of stereophonic sound
is a low-cost reality with V-M’s new
“Stere-o-matic” conversion kit. Selling for
$16.95, the kit—which includes a second

playback head and
VM “Tape-o-Matic”
channel playback.

When playing a tape on which two sound
tracks have been recorded, the converted
machine handles one sound track through
its own built-in amplifier and speaker. The
second sound track is reproduced through
any external amplifier and speaker. By
placing the two sound-reproducing units
about ten feet apart, as shown in the photo,
a stereophonic effect is achieved.

The kit can be used only on V-M ma-
chines, which were designed with the
stereosound expansion idea in mind. These
particular tape recorders were built with
extra space provided for eventually mount-
ing the new playback head and preampli-
fier tube. In addition, the power supply
was designed to accommodate the addi-
tional load created by the use of the new
components. (V-M Corp., Benton Harbor,
Mich.)

preamplifier—adapts
machines to twin-
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Ultra-Linear Amplifier Operates at Two Power Levels

A RECENT ENTRY into the heavyweight
class of power amplifiers is the Marantz
40-watt (80-watt peak) ultra-linear model.
Where lower power ratings are required—
when using a low-power-rated speaker, for
example—the amplifier can be switched to
20-watt operation.

Response at 40 watts is 20 to 20,000 cycles
within .2 db, and 15 to 40,000 cycles within
1 db. Response at 1 watt is 2 to 55,000 cycles
within 1 db. The amplifier goes up to 100,-
000 cycles with a roll-off of 2.5 db.

Average harmonic distortion and inter-
modulation distortion are each less than
05% and hum level is better than 90 db
below 40 watts. Variable damping, for
greater transfer of energy to loudspcakers,
is incorporated. A built-in meter and test
switen assures accurate adjustment of bias,
d.c. and a.c. balance.

This amplifier requires an audio front end,
i.e, preamplifier-equalizer with selector,

Wide-Band FM Tuner

WIDE-BAND DESIGN that assures highly se-
lective and sensitive performance, with no

volume, and tone controls. Net price is
$189.00. (Marantz Company, 44-15 Vernon

Blvd,, Long Island City 1. N. Y.)

drift, is featured in the new Scott Type 311
FM tuner. Automatic gain control keeps
the tuner perfectly adjusted regardless of
signal variations. Tuning is facilitated by
a meter as well as by a planetary-drive
mechanism. The Lucite dial is edge-lighted.

Intended for use in hi-fi systems, Type
311 features 3-mv. sensitivity for 20 db of
quieting, and 80-db rejection of spurious
cross-modulation responses by strong local
signals; this means that it will separate two
stations so close together that one would
ordinarily be passed over. Net price is
$99.95. (H. H. Scott, Inc., 385 Putnam Ave,,
Cambridge 39, Mass.)

Wide-Range Tape Transport for Hi-Fi System

ATTRACTIVELY PRICED and designed for
home hi-fi installations is the new Telectro
Model 220 tape transport. The unit includes
a transport mechanism, recording amplifier,
playback preamplifier, and erase oscillator.
By pilugging the output on playback into
an external hi-fi amplifier and speaker,
qualily listening may be enjoyed.

The 220 can be mounted in any position
and is styled to fit in with any custom
installation. Frequency response at 7.5 ips
is 50 to 12,000 cycles, #=3 db. and signal-to-
noise ratio is 45 db. Distortion is less than
2%, while flutter and wow are below
0.3%. A low input accommodates crystal or
dynamic microphones; a high input accepts
signals from tuners, TV sets, and phonos.
The 220 may be run at 33%-ips speed for
“non-ni-fi” uses, such as recording speech.

February, 1956

Net price is $99.50. (Telectrosonic Corp.,
35-18 37th St., Long Island City 1, N. Y.)
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Fig. 1.
(center)

Controls include frequency
and output (lower right)

VARIABLE-FREQUENCY audio oscil-

lator is a useful device to have around
for testing all sorts of audio equipment.
The unit described here, while not com-
parable with expensive laboratory equip-
ment, nonetheless has many features in its
favor. It is small, inexpensive, uses only
one tube, requires no range switching, and
tunes from 30 to 10,000 cycles by a single
rotation of its frequency dial.

The oscillator is tuned by a bridge-type
resistance-capacitance circuit. Usually the
capacitance is varied in such circuits, with
a two-section variable capacitor employed
for the purpose. But in this particular in-
strument the resistance is made variable.
The reasons for this choice are: (1) a
high-resistance dual potentiometer will
provide a wider frequency range than a
conventional two-gang variable capacitor;
(2) the potentiometer is smaller and
cheaper than the capacitor; and (3) exten-
sive shielding is required with the capacitor
but none with the potentiometer.

Circuit Details

Figure 2 shows the oscillator circuit. The
{requency is controlled by a Wien bridge
consisting of two 0.011-pfd. fixed capaci-
tance arms (CI and €2 in parallel and C3
and C4 in parallel) and two ¥%-megohm
variable resistance arms (R3 and R%)
ganged together. Feedback from the plate
of the output triode of the 12AU7 tube is
supplied through a 1-gfd. capacitor, C5.

78

By RUFUS P. TURNER

Frequency coverage from 30 to
10,000 cycles at an output of
0 to 4 volts r.m.s. is provided

by this simple, one-tube unit

Positive feedback voltage is applied to the
grid of the input triode through the tuned
bridge network and produces oscillation at
the frequency to which the bridge is tuned.
Negative feedback voltage is applied to
the cathode of the input triode through a
voltage divider consisting of R5, R6, and
the pilot lamp, PLI.

The lamp, PL1, is used because its fila-
ment has the important property of chang-
ing its resistance in accordance with the
amount of current flowing through it.
This automatic variation of resistance in
the cathode circuit of the tube keceps the
output voltage of the oscillator constant
throughout the frequency range and also
keeps the signal waveform clean. PLI is a
3-watt 115-volt lamp (General Electric
Type 3S6/5). It is imperative that this
particular type be wused; others will not
operate correctly in the circuit. Potenti-
ometer B5 must be adjusted for good wave-
form; this operation is described later on
in the “Initial Adjustment” section.

POPULAR ELECTRONICS
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The tuning control (frequency dial) is
attached to the shaft of the dual potenti-
ometer. R3-Rj. The front section of this
unit is an IRC Type PPQ-13-133 having a
C-taper, while the rear secfion is a match-
ing IRC Type M also with a C-taper. Rear
unit must be attached to front unit by the
huilder. The process is simple, requires no
special tools, and is explained thoroughly
in the directions accompanying the control
sections.

Connections must be made to the dual
potentiometer exactly as shown in Fig. 4.
An inspection of Fig. 1 shows that the

high frequencies are on the left side of
the dial scale and the low frequencies on
the right side. Dials usually are marked
off the other way. This calibration was
deliberate, however, in order to utilize the
taper of the potentiometer properly.

If the potentiometer connections were
reversed, placing the low frequencies on
the left side in the conventional manner,
three-quarters of the dial would be oc-
cupied by the first 100 cycles, leaving the
remaining large portion of the audio spec-
trum to be crowded too severely for the
frequencies to be read. As it is, the region
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C!, C3-—0.01-ufd. mica capacitor

C2, C4 0.001-ufd. mica capacitor

C5--1.0-ufd., 200-volt metalized paper tubular
capacitor

Cia—0.02-4d., 200-volt paper tubular capacitor

C7-0.1-utd., 200-volt metalized paper tubular
capacitor

C3, C9, Cl0 20-ufd., 250-volt midget tubular
elecirolytic capacitor

PLI--i15-volt, 3-walt miniature lamp (General
Electric 3S6/5)

PL2- 6.3-volt pilot light and bracket

R:, R2—100-ohm, l-watt composition resistor

Ry, R4 Dual 500,000-ohm, taper C potentio-
meter IRC Type PQ-13-133 front section with
matching Type M rear section (see text)

RY-500-ohm wire-wound potentiometer
W-500 or equivalent)

Rt--470-ohm, l-watt resistor

(IRC

Fig. 2. Schematic diagram and parts iist for the oscillator and power supply.

R7. R12, R13--1000-ohm. 1-watt resistor
R8-470,000-ohm, 1-watt resistor
R3-—150.000-ohm, I-wall resistor
R10--100,000-ohm, l-watt resistor

R1] 250.000-ohm potentiometer with Sl
R14--33,000-0hm, 2-watt resistor
S1--S.p.s.t. switch (on back of Rll)

SRI1- 50-ma. selenium rectifier

Tl —Power transtormer, 135 volts @ 15 ma.,
6.3 volts (@ 0.9 ampere (Triad R-2C or
equivalent)

VI1--12AU7 tube

2 Insulated binding posis

1 4" dial

1- Pointer knob

1-—9-pin miniature tube socket

1--9" x 6" x5 aluminum box

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

February, 1956
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SRl

Rl\? Ri3 Ri4 Rl

.,

PL2 R4 R3
between 5 and 10 ke. is somewhat com-
pressed and the intermediate frequencics
have not been marked on the dial. (See
Fig. 1.) But this slight disadvantage is
offset by the convenience of the simple,
single tuning range.

As the circuit is shown in Fig. 2, only
high-impedance output is provided. Ad-
justment of the output control potenti-
ometer, R11, provides zero to 4 volts r.m.s.
The output may be fed into a varicty of
high-impedance circuits such as amplifiers
with high-impedance input, oscilloscopes,
vacuum-tube voltmeters, clectronic fre-
quency meters, receiver audio channels,
and similar circuits and instruments. Some-
what lower impedance output may be ob-
tained through a 0.1-ufd. capacitor con-
nected to the top of cathode resistor R7.
The output voltage at this point is 0.8 volt
r.m.s.

A.c. voltage for the tube heater and d.c.
for the plates are furnished by a minia-
ture self-contained power supply. This con-
sists of transformer T1, selenium rectifier
SR1, filter resistors R12 and R13, filter ca-
pacitors C8, C9, and C10, and bleeder resis-
tor R14. If you already have an external
power supply delivering 6.3 wvolts at 0.3
ampere and between 135 and 250 volts d.c.
at 15 to 50 ma., you can use it instead of the
internal supply. This will necessitate build-
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Vi

RS

Fig. 3. Interior view
shows location of parts and

interconnections between the au-
dio oscillator and the power supply.

ing only the upper half of the circuit, and
the instrument will cost considerably less.

Construction

The instrument is built in a 9" x 6" x 5"
aluminum box (Bud AU-1040). All of the
power supply components are mounted on
the “floor” of the box. Transformer T1? is
mounted in one corner to remove it as far
as possible from the components making
up the oscillator circuit.

Components of the oscillator circuit are
mounted on the front panel. Potentiometer
RS is mounted inside the box, since it needs
to be adjusted only during the initial cali-
bration of the oscillator and whenever the
tube is replaced. The shalt of this potenti-
ometer is sawed short and slotted for
screwdriver adjustment.

The three-watt lamp is held by two
short pieces of No. 20 bare wire used as
leads and soldered to its center terminal
and brass shell. It is not necessary to use
a socket for this lamp. One of the leads
is connected directly to terminal 3 of the
tube socket, and the other to a solder lug
screwed to the front panel.

All leads in the oscillator portion of the
circuit must be kept as short and rigid as
possible. Connections between the oscil-
lator and power supply may be seen in
Fig. 3. The 6.3-volt filament line consists
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Fig. 4. Pictorial diagram shows how all parts are interconnected.

of two lengths of insulated hookup wire
twisted tightly together. Another twisied
pair of this type is run from the switeh,
Si, mounted on the back of the output
control potentiometer, RIi. The positive
and negative d.c. leads are twisted loosely
fogether and run to ends of resistor R1j4.

The tuning dial is a 4” unit (ICA 2168).
First t1e knob is removed and a white
cardbosrd face cemented to the metal
dial plate. Then the knob is replaced and
the dial attached to the shaft of potenti-
ometer R3-RJ.

February, 1956

Initial Adjustment

After the wiring has been checked as
correct, the first step will be adjustment
of potentiometer R5. This is done in the
following manner: (1) With the box open
as shown in Fig. 3, connect the output
terminals to the vertical amplifier input
of an oscilloscope. (2) Set the oscilloscope
controls for internal sweep and internal
sync. (3) Connect both instruments to the
power line and switch them on. (4) Set
the oscillator dial to its extreme counter-

(Continued on page 112)
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LOUDSPEAKER without an enclosure

is like a string without a violin. The
string and the violin interact in the same
way that the speaker interacts with its en-
closure. The string is an exciter clement,
needing the body of the violin to couple its
acoustic output effectively to the air of the
listening space. Precisely the same rela-
tionship exists hetween the speaker and its
enclosure. The air, in either case, repre-
sents the load into which the exciter ele-
ment works. The problem is to provide efi-
cient transfer of acoustic energy over the
entire required bandwidth.

Just as string and violin form an inter-
dependent system, the loudspeaker and its
enclosure are essentially a single functional
unit in which the performance of each part
depends largely upon the other. In fact, it
has been seriously suggested that loud-
speakers should never be sold “naked” but
only in matching enclosures. Proponents
of the idea argue that this would be the
only way to protect the customer against
impairing the performance of a speaker
with an inferior or unsuitable enclosure.
Manufacturers of hi-fi speakers usually
specify the type and dimensions of the en-
closure that brings out the best of which a
certain speaker is capable.

Why Use an Enclosure?

A loudspeaker playing without an en-
closure invariably sounds weak and tinny.
Unmounted, even an 18" giant speaker tin-
kles like a pocket portable. The two prin-
cipal functions of an enclosure, therefore,
are: (1) adding bass, or at least permitting
the full bass response of the speaker to be
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By H. H. FANTEL

heard; and (2) adding acoustic efficiency
and hence power to the speaker output.

Loss of bass in unenclosed or inadequate-
ly baffled speakers is caused by the acoustic
phenomenon known as “wave cancellation.”
A speaker radiates sound both from the
front and the rcar surfaces of its cone. The
sound emitted from the back of the speaker
is called back radiation or back wave. Front
and back radiation of a speaker are always
180° out of phase with each other, because
the front of the speaker compresses the air
while the rear rarefies it, and vice versa.
When the two phase-opposed waves from
front and rear of the speaker meet, they
simply cancel each other in mid-air. If this
occurred uniformly at all frequencies, the
result would be silence—even though the
specaker might operate at full blast. Fow-
ever, because of the difference in the di-
rectivity of high and low frequencies, such
wave cancellation takes place only in the
bass region.

The high frequencies travel in straight
lines from front and rear of the speaker.
Therefore, the front and rear wave trains
never encounter one another. The low fre-
quencies, however, spread spherically
throughout the surrounding air space. In
an unmounted speaker, the base waves
emitted at the back creep around the
speaker edge, meeting and cancelling the
opposite-phased waves from the front of
the cone. The bass radiated by the speaker
never reaches the listener’s ear. The effi-
ciency of an unbaflled speaker at low fre-
quencies thus becomes, in effect, zero. This
explains the tinny sound of inadequately
baffled loudspeakers.

POPULAR ELECTRONICS

WWW ameroaaarnadiehietary com


www.americanradiohistory.com

w415

g

To unravel the mystery of hi-fi
enclosures, a well-known author
introduces a new series with

a discussion of infinite baffles

The process is complicated by the fact
that the actual phase disparity at the meet-
ing point of front and back wave is not al-

ways precisely 180°, but varies according
to the distance of the meeting point from
the respective points of origin, and accord-
ing to the wavelength of each of the audio
frequencies to be reproduced. Partial can-
cellation and distortion enter the picture.
However, for practical purposes, the simple
concept of bass cancellation by the back
wave suffices to describe the predominant
aspect of the problem.

To date, three basic types of enclosures
have been developed. These are, in the or-
der of their simplicity and in the order dis-
cussed in this series: the “infinite bafile;”
the bass reflex and miniaturized versions
of the “Helmholtz resonator;” and the
“folded horn.”

Certain recently developed “special
types,” not accurately classifiable under
any of the above categories, may utilize
one or more of their basic design prin-
ciples. These units will be discussed under
their main generic types, with their dis-
tinguishing characteristics and innovations
carefully explained. In addition, new
designs which permit enclosures to function
as more than one basic type (e.g., as a bass
reflex or folded horn, cte)) will be dis-
cussed. Among these are the “Fold-a-Flex”
developed by Editor Oliver Read, and the
brand-ncw—as yet unnamed-—enclosure de-
veloped by J. Owens of RCA.

Infinite Baffles

The solution to the problem of bass can-
cellation by the back wave is simply to
keep back and front waves apart. This is
the primary function of any spcaker en-
closure. Ideally, it can be accomplished by
mounting the speaker on an infinitely large

February, 1956

BASIC ENCLOSURE TYPES

UNMOUNTED SPEAKER

ALMOST_COMPLETE CANCELLATION

OF ALL BASS NOTES. EXTREMELY LOW
EFFICIENCY. THIN,WEAK SOUND.

POORLY MOUNTED SPEAKER

CABINET WITH OPEN BACK, INCORRECT
DIMENSIONS, OR NO ACOUSTICAL
PADDING.

SERIOUS CANCELLATION AND LOSS
OF BASS NOTES, FALSE RESONANCES,
PHASE DISTORTION, BASS BOOM.

\i@ds

INFINITE BAFFLE
ROOM WALL; CLOSET DOOR OR COM~-
PLETELY ENCLOSED BOX.

NO BASS CANCELLATION; BACK WAVE
ABSORBED WITHIN VOLUME OF BOX

1D

A
W=t

POWERED AMPLIFIER AND CORRES~
PONDINGLY HIGH QUALITY SPEAKER.

BASS REFLEX
ENCLOSED CABINET WITH "TUNED"
PORT.

|

[V

BACK WAVE EMERGES IN PHASE WITH
FRONT WAVE TO REINFORCE LOWS.
ENCLOSURE_CANCELS PEAKS DUE TO
SPEAKER RESONANCE. EFFICIENCY
VARIES WITH SPEAKER USED.

WELMHOLTZ RESONATOR

SMALLER ENCLOSURE THAN BASS
REFLEX, WITH CRITICAL SPACING

BE TWEEN SPEAKER AND FRONT END
OF CABINET.

PRINCIPLE AND PERFORMANCE ARE
SIMILAR TO BASS REFLEX, WITH
SOMEWHAT LESS BASS REINFORCE-
MENT AND LOWER EFFICIENCY DUE
TO SMALLER SIZE.

%}

FOLDED HORN
DUCTED PATHS AND FLARED OPEN-
(NG5S PROVIDE HORN-LOADING ON
SPEAKER. MANY VARIANTS AVAILABLE

STRONG REINFORCEMENT OF BASS
NOTES, TENDING TO EXTEND SPEAK
ER RANGE BELOW RESONANT POINT.
OUTSTANDING FEATURE 1S THAT IT

COUPLES SOUND TO AIR WITH MAX-
IMUM EFFICIENCY. GENERALLY USED
AS WOOFER IN 2 OR 3 WAY SYSTEM.

A

How the basic types of enclosures look
and operate. Details are given in lext

board. Front and back wave are then sep-
arated by the immense board so that the
twain shall never meet. In actual practice,
such a baffle need not be literally infinite.
The board merely must extend beyond ear-
shot in all directions.

Because of this illustrative analogy to an
over-sized board, the term “infinite baflie”
is sometimes misused to designate a large
wood panel with a hole near the center for
mounting the speaker. Such bafiles are cor-
rectly called “flat baffles.”” They are ob-
viously not infinite and therefore do not
completely separate the front and back ra-
diation. They merely lengthen the path the
back wave must travel before it can join
the front wave. At some frequencies, this
path length actually produces an accurate
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Bozak infinite batffles, designed to house
Bozak speakers, are large, sturdy enclosures,
braced and padded:; the B-305, a 3-way sys-
tem in 8 cu. fi. cabinet, is shown above.
Below is the Hartley “Boffle.” In this smail
enclosure, layers of felt are suspended to
absorb back waves. Enclosure’s back is of
loose fiber to relieve pressure on speaker.

phase reversal, so that the rear radiation
emerges in phase with the front radiation
and no cancellation takes place. However,
as was pointed out before, the phase rela-
tionship at a given distance from the speak-
er varies with the wavelength. Consequent-
ly, only some of the bass frequencies are
lully restored, while others remain more or
less suppressed. The frequency response of
such flat baflles is therefore anything but
flat, and unsuitable for high-fidelity use.

The principle of the infinite haflle, how-
ever, can be practically useful in the fol-
lowing forms: mounting the speaker (1) in
a wall, so that the rear side facos into an-
other room; (2) in the tight-fitting door of
a clothes closet; or (3) in a large, sturdy
box, lined with sound-absorbent material to
deaden the sound from the back of the
speaker. By literally “baffling,” i.e., smoth-
ering the back radiation of the speaker and
thus keeping it from interfering with the
front radiation, all of these versions act—
in effect—as “infinite baffles.”
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In Bradford enclosure, pressure on speaker
is relieved by hinged valve on back panel.
This wversion of an infinite bafile is only
2 inches larger than the speaker used in it.

Thanks to their simplicity, infinite baffles
have often been the choice of audio fans
with leanings toward carpentry. Three
points must be remembered :

(1) The baflle must contain a large air
volume so that no back pressure is built up
by the rearward excursions of the speaker
cone. Minimum volume ig 6% cubic feet,
but a good rule is: the bigger, the better.

(2) Like all good enclosures, the baflle
must be heavily constructed and tightly
fitted so that it does not vibrate along with
the speaker. (In case a door-and-closet
combination is used, the door must be
rigidly secured and an air seal must be ap-
plied along the crack.)

(3) The sound absorbent material lining
the baflle (e.g, Celotex) must be thick
enough to swallow all of the back radiation.
Otherwise, the waves will reflect against
the speaker and distort the motion of
its cone.

Practical Considerations

A properly constructed infinite baflle is
sure to provide clean, crisp sound, devoid of
false resonance, with practically any make
of speaker. Yet, in addition to their bulk,
infinite baffles have another great draw-
back: inefliciency.

The causes of this inefliciency are inher-
ent in the operating principle. All of the
back radiation of the speaker, equal to pre-
cisely half the total audio output of the
speaker, is absorbed by the bafHe lining and
turned into frictional heat. Considering the
ingenuity and expense that goes into pro-
ducing the high-quality audio signal which
is literally burned up in an infinite baffle,
it stands to reason that there ought to be
cheaper ways of heating a house.

Furthermore, the infinite baflle  does
nothing except suppress back radiation. Its
contribution is entirely negative. It pro-
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A full-sized infinite batfle enclosure is combined with a complete home entertainment
center in this installation. Speaker cabinet is structurally isolated from the cabinets
flanking it. is made of heavy plywood, internclly braced and lined with sound absork-
ing material. A Bozak speaker system is used for all sound, including TV programs.

vides no acoustic assistance, such as res-
onance or horn loading, to couple the audio
energy of the speaker to the air of the
listening room. The front of the speaker
cone is the only active part of the entire
system.

With these reservations in mind, infinite
paffles can be recommended only for in-
stallations where plenty of reserve power is
available from the amplifier {preferably no
less than 20 watts), where there is ample
space for the baffle itself, and where the
loudspeaker is large and powerful enough
to make up for the lack of acoustic assist-
ance. For best results, a 15" woofer should
be used. As an alternative, the total ra-
diant area might be comprised of multiple,
properly phased speakers of smaller diam-
eters. Obviously, such an installation will
occupy a good deal of space. Commercial
attermpts at licking this “hass-space”’ prob-
lem are shown in the accompanying photo-
graphs.

Resonators, large and small, will be dis-
cussed in the next article in this series.
These include the familiar bass reflex en-
closure and such miniature designs as the
popular “R-J” enclosure. 30—

An ingenious solution to the “bass-
space” problem is the AR-1 system de-
signed by audio technician Edgar M.
Villchur. Speaker is freated in such a
way as to render it useless in any but
this enclosure. Cone suspension is made
very loose, requiring an “gir cushion”
behind it. This “cushion” is provided by
an ccoustic suspension system created
by tightly packed sound absorbing ma-
terial stuffed inside the solid wooden
box. Infinite batfle performance is
achieved with only L7 cu. it inside
volume. Unit at right has separate com-
pariments for 12" woofer, 8" tweeter.

February, 1956

This installation by Fisher Radio uses
available closet area for infinite baftle as
well as for housing entire hi-fi system.
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Complete Speaker Systems Built from Kits

A SERIES of eight loudspeaker system kits,
ready for home assembly, has heen intro-
duced by Jensen. Each kit contains the
same components used by the speaker man-
ufacturer in making the regular Jensen line
of factory-built reproducers. In addition to

“Silent Viewer” Permits

RECOMMENDED FOR LATE LISTENERS who do
not wish to disturb others in the household
or their neighbors is the “TV Remote Con-
trol Silent Viewer” introduced recently by
Lajayette Radio. It also permits children
or adults to listen to their favorite pro-
grams without annoying people not inter-
ested in the same program. The unit has
sufficient gain to help hard-of-hearing per-
sons who have difficulty in listening to loud-
speakers.

This device plugs into the TV set’s sound
system without affecting normal use of the
set. The loudspeaker may be cut off by a
switch on the remote control unit. “Silent
Viewer,” furnished with 20 feet of cabhle
and a single dynamic earphone, is con-
trolled from the viewer's chair. Net price
is $6.50. An additional earphone may be

Single-Chassis Amplifier
A COMPLETE HI-FI amplifier in the 35-watt
class, designed for home use, has been in-
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the woofer, and tweeter units, trequency
dividers, controls, mounting brackets and
wiring, cach kit contains plans for a rec-
ommended enclosure. Full instructions for
assembly of the system are included.

The Kkits range in type from the KT-31 Im-
perial (3-way system, 15" woofer, ($184.50)
to the KDU-12 Budget Duette (2-way
system, 6” x 9” woofer, $10.50). Other mod-
els include: KT-32 Tri-plex (3-way system,
15" woofer, $169.50);: KT-21 Concerto-15
(2-way system, 15" woofer. $99.50); KT-22
Concerto-12  (2-way system, 12”7 woofer,
$73.00); KDU-10 Treasure Chest Duette
2-way system, 8” woofer, $24.75: KDU-11
Table Duette 2-way system, 6” x 9” woofer,
$23.75); KTX-1 Range Extender (super-
tweeter for adding highs to any system,
$43.75) . (Jensen Mfg. Co., 6601 So. Laramie
St., Chicago, TIl11.)

Private TV Listening

had for $1.95. For more details, write to
the manufacturer. (Lafayette Radio, 100
Sixth Ave., Dept. PE, New York 13, N. Y))

P

Boasts 35-Watt Output

troduced by Pilot Radio. Known as the
Pilotone Model AA-905, the new unit incor-
porates on one chassis a preamplifier-equal-
izer and tone control circuit together with
a push-pull power amplifier using K'T-66
tubes.

Each of five input channels has its own
level setting. Other features include a con-
tinuously variable loudness control, built-in
rumble filter with switch control, and pro-
vision for inserting a dynamic damping con-
trol at slight additional cost.

The power reserves of the AA-905 assure
smooth response over the entire listening
range, as well as sufficient energy to drive
multiple speaker systems. Net price is
$129.50. (Pilot Radio Corp., 37-06 Thirty-
Sixth St., Long Island City 1, N. Y.)
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“Dinner is ready!” calls the

lady of the house. Muzi- "Q:Q;; R
kom system provides direct e
voice contact with all parts :&

of home. Clock may be pre- W

set to turn on radio or any 's,
appliarce plugged into con- n "hy

venience outlet. Master con-
trol panel is flush-mounted.
as are all remote station

speakers. When desired,

person using master panel &

can listen fto others in  iaf «y o ¥

any or all rooms at will. £ G
ey o
:’ﬁ‘ L
- b
¥

Music Distril;ution

RADIO MUSIC or voice messages may be
piped to any or all rooms of the house
with Masco’s new Muzikom system. The
equipment combines a home music distri-
bution system with the features of an in-
tercom. Designed specifically for home

, wuziRcE e

e st — —— -

Master control panel with clock, radio, a.c.
cutlet. phono jack, and speaker-microphone.

use. the system'’s switching facilities sim-
plify operation, while all units may be
flush-mounted in walls to present a neat
appearance.

A master panel acts as nerve center. Its
built-in AM radio may be turned on and
off, tuned, and adjusted for volume from
this panel. Manual operation, or automatic
operation from a preset control on the elec-
trie clock, is provided. A channel selector
switch is used for sending radio programs
to any of five remote stations in other
parts of the house, or to all tive at once.

Another control adjusts the volume of
the speaker at the master station; this does
not affect the levels at remote stations.
Still another knob on the master panel
switches from radio to intercom. In the
latter position, the local speaker doubles
as a microphone by means of a ‘“Listen-

February, 1956

System for Home
Talk” switch, and voice contact with re-

mote stations is made.
Programs from any high-level source,

such as an external tuner, tape recorder,
or phono, may be sent to the rest of the
house by connecting the output into a jack
on the front panel.

Finally, there is an auxiliary a.c. outlet
which can be used when the system is in
operation, or when it is energized auto-
matically by presetting a control on the
clock. Thus, at a given hour, both the ra-
dio and an electric toaster may be turned
on simultaneously and effortlessly.

Besides Muzikom, other Masco audio
units can be combined into numerous Sys-
tems to meet different needs—such as the
welectronic butler,” a two-way intercom be-
tween the front door and some part of the
house. Prices vary with the type of in-
stallation. Further details are available
from the manufacturer, Mark Simpson
Mfg. Co.. Inc, 32.28 49th St., Long Island
City 3, N. Y. 30

Indoor remote speaker (left) and outdoor
unit.

Latter serves as “‘electronic butler.”
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By E. G. LOUIS

Familiarity with this valuable tool will improve

your ability to understand electronic circuits

oW 70 Vs

OHM'S LAW

MOST electronic experimenters steer
clear of anything that smacks of the-
ory. And with good reason, for if one gets
a kick out of working with his hands and
building gadgets that do things, pushing a
pencil can be mighty boring. But there’s
one bit of theory that’s both easy to learn
and easy to use. Best of all, once learned, it
will provide the experimenter with a pow-
erful mental tool that will help him to un-
dertake more diflicult and more interesting
projects, and may even help him to save
money when buying electronic parts . . .
Onm’s law.

With a knowledge of Ohm’s law, the ex-
perimenter can do such things as determine
what size cathode resistor to employ in an
audio amplifier, how large a dropping re-
sistor to install in series vacuum-tube
heater strings, and what size multiplier re-
sistor to use when converting a milliam-
meter to a voltmeter. In many cases, he
may be able to combine two resistors that
he has in his junk box to use in place of
one resistor that he would have to buy,
thus saving money on parts purchases.

Ohm’s law is not a man-made law like
the laws against speeding and robbery but,
rather, a statement of natural or scientific
law. It is a statement of the relationship
between electrical pressure (voltage), re-
sistance to current flow (ohms), and actual
current flow (amperes) in a closed electri-
cal circuit. It is named after George Simon
Ohm who, in the 1820’s, formulated this re-
lationship. The familiar unit of electrical
resistance, the ohm, is named after the
same scientist,
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Ohm's law itself may be expressed in
many forms, hoth as fact statements, and
as mathematical formulas. One fact state-
ment is as follows: the current flow (am-
perage) in an electrical circuit is directly
proportional to the total electromotive force
(electrical pressure, or voltage) in the cir-
cuit and inversely proportional to the total
resistance of the circuit.

In actual practice, this fact statement of
Ohm's law, as interesting as it may be, is
not used nearly as much as the mathemati-
cal relationships, or formulas, which are
derived from the law. These formulas are
given in Fig. 1 (A) in their three basic
forms. The small design at the top provides
a convenient way for the beginner to re-
member the relationships. In using these
formulas, the numerical values in the basic
units of resistance (ohms), voltage (volts),
and current (amperes) in every case are
substituted for the symbols R, E, and I.

Form one states that:

E=1IR
or, voltage (volts)=current
multiplied by resistance (ohms).

Form two states that:

I—=FE/R
or, current (amperes) voltage (volts) di-
vided by resistance (ohms).

And, finally, form three states that:

R = E/I
or, resistance (ohms) — voltage (volts) di-
vided by current (amperes).

(amperes)

Determining Values

To usc any of these forms of Ohm’s law,
it is only necessary to determine two of the
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valuss in the ecircuit, then to substitute them
in the proper formula to calculate the third
value.

For example, in the basic experimental
setup shown in Fig. 1 (B), the electromo-
tive force or voltage E may be determined
by & voltmeter, current flow I by an amme-
ter, and the resistance R may then be calcu-
lated by using the. third form of Ohm's law,
as shown in Fig. 1 (A). But enough of gen-
eral theory,; let's take up some down-to-
earth practical examples.

Series Resistor: In transformerless cir-
cuits, tube heaters are¢ frequently connected
in sories across a source of fairly high volt-
age. This may be done if each heater re-
quires the same current for operation and
if the total voltage drop is equal to the
source voltage. Where the total voltage
required is less than source voltage, a series
drepping resistor is connected in the cir-
cuit to provide additional voltage drop and
thus to limit current flow.

A typical circuit arrangement is shown in
Fig. 2 (A). What size resistor should be
chosen for R? Let’s use Ohm's law and see.

Using round figures. the total voltage
drop in the tube circuit proper is 35 voits
(35W4) plus 50 volts (50B5) plus 12 volts
(12ATT), or a total of 97 volts. This can be
determined by simple addition. Since the
source voltage is 117 volts, it will be neces-
sary to drop 117—97 or 20 volts across the

February, 1956

3000y

OB v-o-ma

Equipment for
testing circuit

of Fig. 3(B). The
same equipment may
be used for checking
all the circuits which
are discussed in the text.

resistance. Current? Check the tube man-
ual! For these tubes, heater current is 0.15
amperes. Now, let’s substitute these values
in form three of Ohm'’s law, as given in Fig.
1 (A). Resistance (R) — desired voltage
drop (20)/current (0.15), or:

R = 20/0.15 = 133.33 ohms

It’s as simple as that!

But now a problem presents itself. If an
experimenter went into a radio parts store
and asked for a 133.33-ohm resistor, the
clerk would be mighty surprised. In most
cases, however, exact circuit values are not
too critical, so one should simply ask for
the nearest standard value resistor or, in
this case, a 150-ohm unit.

Cathode Resistor: A common problem en-
countered in designing and building audio
amplifiers is shown in Fig. 2 (B). What size
cathode resistor is necded to bias this power
output stage properly? As in the case of
the series heater resistor, first consult the
tube manual. Let’s assume that a type
50C5 tube is being used, with B+ around
110 volts.

Referring to the tube manual, it will be
seen that suggested bias voltage is —7.5
volts for this plate voltage, and that, under
these conditions, the plate current will be
49 milliamperes, the screen grid current 4
milliamperes. The cathode current is the
total of the plate and screen currents, or
49 plus 4 = 53 ma.
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Fig. 1. (A) Three basic forms of Ohm’s [qw.
(B} Experimental circuit for Ohm's law.

Having the voltage (7.5 volts) and the
current value (53 ma.), the resistance can
be calculated using Ohm’s law.

Wait a minute! When using Ohm'’s law,
the current must be in amperes if the values
are to be determined in volts and ohms.
Remembering that 1 milliampere equals
0.001 ampere, simply take the value in mil-
liamperes and move the decimal point three
places to the left to convert the value to
amperes. Thus, 53 ma. = 0.053 amperes,
Now, substituting this value in the formula :

R=FE/I =175/0.053 = 1415 ohms

As a 141.5-ohm resistor cannot be pur-
chased, one would then ask the clerk for a
150-ohm unit.

Meter Multiplier: A milliammeter or mi-
croammeter may be used as a voltmeter if
it is provided with a series resistor to limit
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current flow. The basic circuit arrange-
ment is shown in Fig. 2 (C). What size
multiplier resistor should be used in the
circuit? This should be a cinch now that
Ohm’s law has been learned.

To measure a maximum of 100 volts, a
full-scale (1-ma.) reading on the meter
should indicate that 100 volts is applied
across the entire circuit. Thus, both the
voltage (100) and the current (1 ma. or
0.001 ampere) are known, Therefore :

Resistance (total) = 100/0.001
= 100,000 ohms

But this is the total resistance needed in
the circuit. Since the meter already has a
resistance of 50 ohms, the multiplier resis-
tor (R) should have a value of 99,950 ohms.
Where maximum accuracy is desired, a spe-
cial effort should be made to obtain a pre-
cision multiplier resistor having the exact
value needed. However, for practical pur-
poses, a 100,000-ohm resistor could be used
in this circuit.

Series and Parallel Resistors

Suppose that a resistor is neecded of a
value that cannot be bought . . . or, sup-
pose there are a lot of resistors on hand,
but not of the value desired. Is there some
way that two or more resistors can be com-
bined to obtain a special value? There is.

When resistors are connected in series,
the total resistance is simply the sum of
the individual resistance values. A typical
series connection is shown in Fig. 3 (A). If

This photo shows the relative size of some
typical resistors having various wattage
ratings. Units shown are approximately
life-size. Size and shape will vary some-
what among the different manufacturers,

2
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(a)

Fig. 2. Circuits for assisting in determining the value of the unknown resistor in the
following configurations: (A) series heaier string. (B) cathode bias, (C) meter multiplier.

&)

(8)

the resistors shown had values of 500 ohms
(R1). 100 ohms (R2) and 50 ohms (R3), the
total resistance would be the simple sum of
thesc values:
Rt=650 ohms

When resistors are connected in parallel,
the total resistance is less than the value of
the smallest resistor. A parallel resistor
circuit, together with the mathematical
formulas used to calculate total resistance,
is shown in Fig. 3 (B). Where only two re-
sistors are in parallel, a special, relatively
simple formula may be employed. This
formula is also given in Fig. 3 (B).

As an example, assume that a 300-ohm
and 500-ohm resistor are connected in par-
allel. Total resistance would then be:

_RIX R2 _ 300X 500
R1-+R2 300 + 500

150,000
800

Note that the value obtained (187.5
ohms) is less than that of the smallest
resistor in the parallel network (300 ohms).
Where all the resistors are of the same
value, the total parallel resistance can be
determined simply by dividing the value of
one resistor by the number of resistors con-
nected in parallel. For example, suppose

— 187.5 ohms

there are five (5) one-thousand-ohm (1000-
ohm) resistors connected in parallel. Total
resistance would be 1000 divided by 5 or
200 ohms.

Wattage

When specifying a resistor size, not only
the resistance must be known but also the
wattage rating. All the resistors which are
shown on the facing page have exactly the
same resistance value, but there is a big
difference in physical size . . . and in price
as well.

The wattage rating of a resistor is de-
termined by the amount of current it can
handle, for its resistance, without overheat-
ing or burning out. Thus, it is determined
by the power that the resistor can dissipate
as heat. Naturally, a large resistor can dis-
sipate more heat than a smaller resistor,
and-—as would be expected—the larger the
wattage rating of a resistor, the larger its
physical size.

Actual power, in watts, may be deter-
mined by the formulas given in Fig. 3 (C).
When choosing a resistor for an electronic
application, it is common practice to pick
a wattage rating in a standard size at least
two to three times the actual wattage that
the resistor must dissipate as heat.

(Continued on page 114)

i
% ? '
i R,=RI+R2+R3 R23 ———— ——— e
J

(8)

Fig. 3. (A) series resistors; (B) parallel resistors: (C) equations for calculating power.

A _ V.Vt 45 w=I*R
R-RI'R2'R3
R3 OR
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R =RI x R2
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MICROPHONE
BUTTON
INPUT TERMINALS

THIN
LEADS

COIL§[,
MAGNETS

NO. 32 ENAMELLED WIRE

MICROPHONE
BUTTON

SOLDERED
CONNECTION

6-32 1/9" NUT
SOLDERED TO
DIAPHRAGM

SOLDERED
CONNECTION

DIAPHRAGM

BODY OF
EARPHONE

(8)

Fig. 1. Assembly of the amplifier unit:
(A) an x-ray view. and (B) exploded view.
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Tubeless

By RUFUS P. TURNER

¢ Amplifier is made from a headphone,

carbon microphone button, and univer-
sal output transformer. The latter may
be Stancor A-3823, A-3856, or Triad S-51X.

AN AMPLIFIER and oscillator without
either tubes or transistors certainly
sounds like something new under the sun.
Such a device is entirely practicable and it
works on an electromechanical principle.
Readers may be surprised to learn that it
is not new!

The gadget that amplifies audio signals
electromechanically is a combination of
headphone and microphone. They are cou-
pled together mechanically so that vibra-
tions of the headphone diaphragm operate
the microphone. The signal to be ampli-
fied is fed into the headphone. The head-
phone might be said to “speak” faintly,
but the microphone which it works
“speaks” more loudly, since it controls a
heavy “local” current. Thus, amplification
results.

This amplifier was used more than 30
years ago in both telephone and radio cir-
cuits. The device was called by many
names, one of them being “microphone re-
lay,” and another “carbon amplifier.” A
commercial version was marketed in Eng-
land for a time. Years ago, the author
heard a well-built two-stage electro-
mechanical amplifier of this type operate
a loudspeaker from a crystal set.

Construction

An electromechanical amplifier can be
built very cheaply and much enjoyment
derived from its operation. The simplest
way to do the job is to attach a carbon
microphone button to the diaphragm of a
high-resistance, magnetic-type headphone
and connect it in the circuit shown in Fig.
2(A). A satisfactory lightweight button is
the No. 2988 which is sold for 50 cents by
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Audio Amplifier

Johnson Smith & Co., Detroit 7, Mich.
Vibrations of the diaphragm alternately
compress and loosen the carbon granules
inside the button. This causes the resist-
ance of the button to change at the same
rate, and this resistance varies the battery
current.

Fig. 1 shows how the microphone button
is attached to the headphone. First, un-
serew the car cap from the headphone and
remove the diaphragm. See Fig. 1(B). Next,
scrape the paint from the center of the
diaphragm to expose a clean, bright spot
about %%” in diameter. Then remove one
of the two small nuts from the mounting
screw of the microphone button and solder
this nut to the center of the diaphragm.
Also. solder a 6” length of No. 32 enamelled
wire to this spot. Pull the wire through
the sound hole of the ear cap, as shown 1n
Fig. 1(B), and screw the cap back on the
headphone. With the headphone assem-
bled, screw the microphone button tightly
into the diaphragm-mounted nut. Finally,
solder a 6” length of No. 32 enamelled wire
to the cdge of the microphone button. This
completes the assembly of the unit.

Figure 1(A) shows how the various parts
are put together. The thin (No. 32) wire
leads allow the diaphragm to move freely
without the hindrance that would be im-
posed by heavier, stiffer leads.

The photographs show the construction
of *he amplifier. Here, the parts are

(Continued on page 113)

Having no tubes or transistors,
this amplifier/oscillator works

on electromechanical principle

AUDIO

= 6V,
1K-2K HEADPHONE Illl OUTPUT

TAP NO.6

MICROPHONE
BUTTON ATTACHED
TO DIAPHRAGM
OF HEADPHONE

(a)

TRANSFORMER

LQQ/JQ

<
MAGNETIC

HEADPHONES

(8)

Fig. 2. Circuits of (A) electromechanical
amplifier, (B} electromechanical oscillator.

Here the amplifier is shown set up
for operation; battery, headphones,
and input leads have all been added.

February, 1956
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GALVANOSCOPE is an instrument
used to detect a wery small flow of
electric current. It is especially useful
for such applications as finding the null
or balance in a d.c. Wheatstone bridge.
The instrument to be described here
is  extremely simple and Inexpensive,
consisting of but a coil of wire and an
ordinary north-seeking magnetic com-
pass, yet it is so sensitive that it can
detect a current flow of less than 50
microamperes!
To make the compass galvanoscope,
first select a piece of DBalclite or heavy

94

Above and to the left
; are views of the super-
sensitive galvanoscope.
To the right is a pre-
sentation showing how
the compass needle
tends to align itself with
lines of magnetic
field around the coil.

Compass
alvanoscope

—T T
—

Sensitive instrument may be used
to detect current flow output from

solar batteries and photocells

cardboard tubing with an inside diam-
eter just slightly larger than the com-
pass and about 11” long. Cut two
square end pieces from 4”-thick Bake-
lite, wood, or hard board, with a width
and depth about %" to 14~ larger than
the outside diameter of the tubing. Cut
a hole to the tubing outside diameter in
the center of each. Cement these parts
together with household plastic cement
to make a coil form, and wind it with
about % 1b. of No. 34 enameled or d.c.c.
magnet wire. The size of the wire need
not be cxact. What is important is to
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use a large number of turns of fine wire,
so that the instrument will be as sensi-
tive as possible.

After the coil is wound, mount it on a
wooden base using a couple of short pieces
of 1Y quarter-round, household cement,
and 17 wire brads. The coil form is ce-
mented to the quarter-round and the brads
are driven through the quarter-round into
the base. Make a little platform out of
the same %" material used for the end
plates, and cement it inside the coil form
to hold the compass. Run the leads from
the coil to two binding posts toward the
front of the base-—and the little galvano-
scope is finished!

The photographs show the compass gal-
vanoscope with and without the compass.
The compass is removable so that it can
be uscd for other purposes if desired. In
using this instrument, greatest sensitivity

Nl F5--
w 14
5 ém COMPASS PLATFORM
3 o _L. .
=
a op
@
S a
@ ===
[ Dyeauihr
A e & QUARTER-
ROUND
[ PLYWOOD BASE. : J

Exploded view of the galvanoscope showing the
assembly of coil frame and compass platform.

will be obtained when the compass needle
is initially at a right angle to the axis of

the coil, i.e, parallel to the end
plates. —30

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Navy Uses Faster-Than-Light Oscilloscope Trace

AN OSCILLOSCOPE TRAcE velocity of
202,000 miles per second has been re-
corded on film at the U.S. Naval Research
Laboratory. Believed to be the fastest trace
ever recorded in this country, its speed is
much greater than that of light—known
to be 186,000 miles per second.

Although such speed appears to bhe con-
trary to the laws of physics, NRL scientists
have indicated that this is not so. Physical
laws state that no object which possesses
mass, no matter how small, can reach a
velocity greater than that of light. Now, the
sween of an oscilloscope is the result of
electrons impinging on the screen side by
side. While the individual electrons have
mass and are traveling at a velocity lower
than that of light, it is the displacement be-
tween successive electrons that makes the
trace appear to move horizontally.

Irserting recording film pack into scope.

£
f«‘ 7

February, 1956

This effect might be explained more
clearly by imagining an ocean wave strik-
ing a sea wall on the shore. If the wave
comes in at a fixed speed, say ten miles
per hour, and at a slight angle, the point
of the wave’s contact with the wall will
move along the shore. The speed of this
point of contact depends primarily on the
angle at which it strikes the wall. If the
angle is large, the point of contact moves
slowly. As the angle gets smaller, a very
high velocity along the sea wall is pos-
sibie.

The velocity of this contact point can
reach or even exceed the speed of light
because it possesses no Mass. The water
possesses the mass and its velocity does
not restrict the speed of the contact point.
In fact, if the wave were to arrive at the
wall so that every part of the wave struck
at the same instant, it could be said that
the point of contact had an infinite velocity.

This sort of velocity is scientifically called
phase wvelocity. It is the same sort of
velocity that is involved in an oscilloscope
trace. After all, nothing really moves from
one side of the screen to the other; it is just
that the point of contact of the electron
beam is moving. Such velocity is not limited
by the laws which govern the mot ion of ob-
jects.

The Naval Research Laboratory in
Washington, D. C., is developing high-
speed oscilloscopic and recording equip-
ment to meet the demands of present-day
electronic and nucleonic sciences. These
fields require study of extremely fast tran-
sient occurrences. 30
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| Married o

SUPERHETCRADYNG!

By SYLVIA KOHLER

CROUCHED in a vulnerable position and

deeply engrossed in attempting to separate
the fat, healthy weeds from the struggling,
puny flowers . .
the distant buzzing overhead.

Without warning, the sound increased in
pitch and volume and, before I could lift a
glance, something whacked me cruelly in the
nether regions of my anatomy . . . whizzed
around my startled head . . . and departed
skyward again in an angry hum of resumed
speed. I thought perhaps it might have been
an insect with glandular trouble, but a fren-
zied squint at the fast-climbing model air-
plane put the incident back into the realm of
reality.

In our neighborhood . . . if it’s radio-con-
trolled and romp-free, it belongs to none
other than Friend Husband! Sure enough, a
moment later he raced around a corner of the
house . . . wildly manipulating an R/C trans-
mitter and staring feverishly at the gas-model
which was now doing inverted Immelmans
with no instruction from the ground.

“It’s the doggone receiver!” he wailed, eyes
glued despairingly at the plane (now roller-
coasting out of range) . “I was certain it would
do the trick. Designed it, myself, and just look
at...”

There was a distant, but satisfying, sound
of a minor crash . . . as might have been made
by a model airplane going to smithereens
against a good, solid pavement.

I smothered my glee and retreated into the
house for a cup of coffee with which to cele-
brate temporary victory . . . temporary, that
is, because I knew there were two more com-
pleted dive-bombers in miniature, downstairs
in the basement, drying their glue and await-
ing transfer to “Happy Boy’s” workbench for
installation of gas-engine and R/C receiver
mechanisms.

This rude jolt in his private little world of
ohms, amps and frequencies was merely the
latest in a long series of misadventures.

For more years than I care to count, I have
been the innocent bystander to the most elec-
trifying succession of activities ever to come
off a soldering iron and make life around any
normal dwelling lively . . . if not downright
horrendous. A lesser woman would have gone
stark, raving nuts long ago. But not yours
truly. If I catch me talking to myself, it’s
only the feedback from the complicated p.a.
system Happy Boy has wired up throughout
every nook, cranny and broom closet.

Mother warned me about a lot of things, but
Mother never mentioned the rollicking anx-
iety of life with an electronics enthusiast . . .
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- I paid little attention to

possibly because crystal sets (then the rage)
didn’t appear as potential harbingers of threat
to a girl’s peace of mind.

Too naive to realize it, I stepped into a
rigged arrangement right from the day of
the wedding. After the ceremony he button-
holed the minister, an otherwise saintly old
gentleman whose secret passion for electron-
ics bloomed in a workshop behind the church.
and I went on record as the only bride who
was ever left waiting at the altar after the
wedding,

Most brides get Niagara, some take a glori-
ously romantic trip to a reasonably suitable
city, and some have a brief interlude in the
Bahamas. Know what? In the interests of
time-limitations, we squandered our two
weeks hanging around G-E’s Electronics Park
S0 Happy Boy could visit the site of great
strides in things electronic, while I tagged
along presumably dazzled with awe.

If it were necessary to pinpoint the exact
day that modulated-folly was wired into our
home, I'd pick the evening we were invclved
with synchronizing a tape-recorded narrative
to the reels of 16-mm. homemade movies we'd
produced of various local subjects. I noticed

\ 7

- . . whacked me cruelly in the nether

regions of my anatomy . . . and departed
skyward in an angry hum of resumed speed.

(call it feminine intuition since it consisted
more of a vague suspicion) that Happy Boy’s
mind seemed to be occupied with other wisps
of thought than getting the sounds on tape
accurately coupled with the pictures on film.

“Okay,” I said, cutting into his shifty-eyed
silence, “what are you dreaming up now?”

He swung eyes loaded with boyish enthu-
siasm to my stern face.
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. ..Vm learning to control my hysteria
when the oven timer starts blasting forth
a Sousa March the moment the roast is burnt.

“Wouldn'’t it be bully if we could, somehow,
connect this recorder to the radio!”

“Why?” I asked, warily, but knowing that
I was undoubtedly steaming full tilt into a
trap. “Why, eh?”

“Just, think of all the fun it would be . . .
making up gag announcements and phony
newscasts . . . then blending them in with
actuml, recorded broadcasts . . . we’d have
a rare old time wowing the gang with all
the craziest taped shennanigans ever! Boy,
would they be fooled!”

“Boy,” I said evenly.

At that moment we were standing before
the portals of semi-scientific experimentation
. . . the very threshold of imaginative, elec-
tromic funtimes. But I figured Happy Boy had
just flipped. Everything considered, since, I'm
not too sure but that I was right.

I must have inherited the emotional stam-
ina of a double-decked Spartan, because I've
weathered (and appreciated) a goodly num-
ber of electronic innovations that run the full
gam.ut from photocell-operated sliding doors
to an intercom switch opening to Junior’s
faintest cry and gurgle. And I have accli-
mated my nerves to a garage door which be-
gins weirdly opening by itself, apparently,
when I'm still thirty feet down the driveway.

Fresently, I'm learning to control my hys-
teria when the oven to the Kitchen range—
by virtue of some unfathomable electronic
relay timer—starts blasting a Sousa March
(audinle four blocks away) via any one of a
dozen loudspeakers the moment a roast has
burned to a rich crispness. The ensuing mel-
ody-signal is calculated to bring me trembling
with girlish delight, on the double, from any
given location in the house. Convenient? Yes.
Relaxing? No.

Frogress has its price and I've got the
makings of a superb nervous breakdown to
prove it.

Somewhere I once read (and reread with
persistence until it made sense) that: “A
superheterodyne is a receiver in which all
incoming radio-frequency signals are mixed

February, 1956

with the output of an oscillator to produce a
heterodyne or beat frequency.”

That's Happy Boy, all right. Give a little,
take a little . . . he’s a receiver with an ability
to mix new ideas about electronic inventions
and produce them—after alternating between
just which one to spring on me first—with a
frequency whose beat has pitilessly hammered
me to a complete standstill.

Unlike an electrical mechanism, he is prone
(kindness prompts understatement of the
facts) to occasional error. Once, he crossed
his wires somewhere, willy-nilly, while install-
ing a fire alarm system based upon tempera-
ture-sensitive elements scattered through
every room. For two days, until he found the
fauz pas (deep in the innards of the master
control panel which also regulates a number
of other systems), we enjoyed the improbable
phenomena of hearing the doorbell blast
through the hi-fi system every time the but-
ton was depressed. The blast was so devas-
tatingly interesting that I've often wondered
how it would have sounded if we only had
stereophonic. Somehow, I never hear that
four-note chimed phrase now without having
it bring to mind startled callers and frenzied
neighbors.

Yes, a lot of kilos and megs have cycled
within our walls since this business began
and I've decided that, if we ever design a
family crest, it’ll be crossed transistors on a
field of decibels.

Last week, Happy Boy staggered as stealth-
ily as a herd of steel-shod elephants into
the house, carting a large box which he clev-
erly hid in a closet. Shortly thereafter, he
began pitching proud hints that when our

wedding anniversary rolls around, next
month, he won’t be caught with his thought-
fulness down. o

wifelike, I took the first opportunity to case
the gift-box and see if the contents were my
size. I'm a very, very lucky girl. After all, how
many other wives are getting telemetering
equipment for their next anniversary?

I ask you ... how many? :

. . . Happy Boy staggered in carting a
large box which he hid in a closet.
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THE OSCILLATING TRIODE

SCILLATORS, like flora and fauna,

come in a variety of species. In one
form or another they are encountered in
modern radio receivers, television sets,
transmitters, industrial control apparatus,
military electronic gear, and in many
pieces of test equipment.

Despite its relative antiquity, the induc-
tive-capacitive (LC) type of oscillator still
predominates over all others; in terms of
sheer numbers, there are more LC oscil-
lators in New York City alone than there
are people in the State of Texas!

When a charged capacitor is connected
across the terminals of a coil, it displays a
tendency to discharge in an oscillatory
manner, producing a gradually decaying
sine-wave voltage or damped wave as it is
commonly called (Fig. 1A). This wave-
form is not at all suited to present-day ap-
plications; its usefulness becomes manifold,
however, when it is changed to an un-
damped continuous wave (Fig. 1B), a form
which can be modulated for radiotelephony,
broadcasting, and telecasting. This modi-
fication is easily accomplished with the aid
of a vacuum tube and a few other elec-
tronic “odds and ends.”

When it is realized that the damping ef-
fect is due to the losses which are suffered
in the resistance of the coil and the con-
necting wires (Fig. 1C), it becomes almost
self-evident that sustained oscillations

Fig. 1. (A) Damped sine wave. (B)
Undamped sine wave. {C) Schematic
representation of the losses in var.
ious portions of a resonant circuit.
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should be possible if this unavoidable re-
sistance is somehow neutralized. In the
case of a swinging pendulum—an excellent
mechanical analogy-—the vibrations may be
maintained at a constant amplitude if the
pendulum bob is tapped in the right direc-
tion at the right instant in each swing. So
may the coil-capacitor combination be elec-
trically “tapped” by first amplifying the
eriginal oscillatory energy and then fced-
ing it back to the LC system for rejuvena-
tion purposes.

As in the pendulum analogy, not only
must energy be added during each swing,
but the timing must be just right. Elec-
trically, correct timing is achieved by feed-
ing the energy back to the LC combination
in phase with the oscillation already there,
so that the additional electrical power may
sustain it by making up for the resistive
losses.

Figure 2A illustrates the Armstrong cir-
cuit, an ancient but still popular oscillator.
When power is first applied and the cathode
begins to emit electrons, plate current
flows through the so-called “tickler” coil
(Lt) on its way back to the power supply.
The magnetic field that grows around Lt
cuts through the turns of the main coil L
and induces a potential across it which
promptly charges the capacitor. Now the
latter begins its damped oscillatory dis-
charge through the coil; but as it does so,
a similar varying voltage appears at point
a and is transferred to the grid of the
triode through capacitor C1.

The tube amplifies this fluctuating po-
tential and passes a part of the amplified
energy back into the main LC pair through
the electromagnetic coupling between Lt
and L, thereby adding enough energy to
compensate for what might have been lost
in the resistances of the circuit. As long as
power is appled, the “tickler” keeps kick-
ing energy back into the oscillatory circuit
to sustain a constant surging current be-
tween the coil and capacitor.

C1 and R1 are necessary for reliable
functioning. As the grid is influenced by
the varying voltage from a, it is driven
first positive, then negative, during each
oscillation. Each time it goes positive, it
attracts electrons from the stream in the
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| WILL TRAIN YOU AT HOME
FOR GOOD PAY JOBS IN

RADIO-TELEVISION

J. E. SMITH has trained more men for Rodio-Television
than ony other man. OUR 40th YEAR.

),
Fast Growmg Industry Offers You
Good Pay-Security-Bright Future

| Trained

These Men
~—

“I have a job work-
' i0gcn radar equip-
. ment. Also do
spare-time radio,
TV servicing.”
FLOYD ZAWAKE, Scranton,

Pennsylvania

-

I operated a suc-
cessful servicing
shop. Then got jobh

with WPAQ and
now am engineer -
for WHPE.” V. W. WORK-

MAN, High Paint. N.C.

s ‘I decided to quit
n my job and do TV
work full time. T
love my work and
\ am doing all right
financially.” W. F. KLINE,
Cincinnati, Ohie.
"1 have a good job r -
in a Television re 1
pair shop plus a
amall business in L_?
my home.” VERN
BARR, Torontc, Ohic.

AVAILABLE TO

VETERANS

UNDER GI BIlLS

Do you want a good pay job, a
bright future, security? Or your
own profitable business? Then get
into the fast-growing RADIO-
TELEVISION industry. Keep
your job while training at home.
Thousands 1’ve trained are SUC-
CESSFUL Radio-Television
Technicians. Most had no previous
experience, many no more than
grammar school education. Learn
Radio-Television principles from
my easy to understand. tllustrated
lessons; get practical experience
on actwal equipment 1 furnish.

A Tested Way to Better Pay

Radio, even without Television,
is bigger than ever. 115 million
ome and auto IRadios create
steady demand for service; 3000
Radio stations give interesting,
good pey jobs to operators, tech-
nicians provide good pay now,
bright future later for men who
qualify.

Opportunity far Men of Action
Moil Postage-Free Card

Act now Lo enjoy more good things
of life. Take NRI training for as
little as $5 a month. Many NRI
graduates make more in two weeks
than the total cost of training.
Mail card below today. J. E. &
SMITH, President, National Ra-
dio Imstitute, Washington 9, D.C.
Over 40 years of training men.

Television Making More Good Jobs-Prosperity

Think of the opporiunities in Television. Over
30,000,000 Television homes now and the total grow-
ing rapidly. 400 Television
stations on the air and
hundreds more under con-
struction. Color Television
is here. This means more
operators, installation men
and service technicians will
be needed. Now is the
time to get ready for a suc-
cessful career in Radio-
Television. Mail the post-
age-free card today.

SEE OTHER SIDE

g : ]

My Training Leads
to Jobs Like These

BROADCASTING: Chief Tech-

nician. Chief Operator, Power
Monitor, Recording Operator, Re-
mote Control Operator. SERVIC-
ING: Home and Auto Radios, Tel-
evision Receivers, I'M Radios, P.A.
Systems. IN RADIMO PLANTS:
DNesign Assistant. Technician,
‘Tester, Serviceman, Service Man’
ager. GOVERNMENT RADIO:
Operator in Army, Navy, Marine
Corps, Forestry Service Dis-
patcher, Airways Radio Operator.
AVIATION RADIO: Transmitter
Technician, Receiver Technician,
Airport Transmitter Operator.
TELEVISION: Pick -up Operator,
Television Technician, Remote
Control Operator.

Approved Member, National
Home Study Touncil.

CUT OUT AND
MAIL CARD NOW

SAMPLE LESSON
and 64-Page BOOK

OTH FREE

Act now! Send for my DOUBLE FREE OFFER. ZCard
entit.es you to Actual Lesson on Servicing, plus my
64-page book.

NO STAMP NEEDED — WE PAY POSTAGE
Mr. J. [£. Smith, President
National Radio Institute, Washington 9, D. C.
Mail me Lesson and Book, “How to Be a Success in Radio-
Telev sion.” (No salesman will call. Please write plamly.)

NAME.... __AGE. . .
ADDIRESS. .. oo b
CITY .. ... ....... ZONE STATE o 3

write in date
of discharge

VET
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Train, Sk to Jump Your Pay

Practice Broadcasting Be a Radio-Television

with Parts | Send

/3 As part of my Communi-
k 2

cations Course I send you
parts to build low-power
Broadcasting Transmitter
at left. Use it to get prac-
tical experience. You
perform procedures ce-
manded of broadcasting
station operators. An
FCC Commercial Oper-
ator’s License can he
your ticket to a bright

future. My Communica-
tions Course trains you
to get your license. Mail

equipment you build.

Practice hServicing
with Parts | Send

Nothing takes the place
of PRACTICAL EX-
PERIINCE. That’swhy
NRI training is based on
LEARNING BY DO-
ING. You use parts |
send to build many cir-
cuits common to Radio
and Television. With my
Servicing Course you
build the modern Radio
shown at right. You
build a Multitester and
use it to help make $10,
$15 a week fixing sets in
spare time while training.
All equipment yours to
keep. Card below will
bring book showing other
equipment you build.

SEE
CUT OUT
OTHER
SIDE g LU}

LA 2
> 3

card. Book shows other

AND

POSTAGE-
FREE CARD

Technician

Training PLUS opportunity is the
PERFECT COMBINATION for job
security, good pay, 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 fraining can help
assure you and your family more of
the bgt_ter things of life. Even without
Television, Radio is bigger than ever.

J-PE- 'de"!H Television is moving ahead fast and
o re"l ;" n color Television will create more jobs,
a II:::'U': ) more opportunity. New uses for Radio-

Television principles are coming in
Industry, Government, Communi-
cations.

Washington, D. C.
Over 40 yrs. of success
training men at home

Start Building for Success—TODAY!

Naturally, my training includes Television. I have over the
years added more and more Television information to my
course and the equipment I furnish students gives ex-
perience onh circuits common
to BOTH Radio and Televi-
gion. Get the benefit of our
40 years’ experience training
men. My well-iliustrated les-
sons give you basic principles
you must have to assure con-
tinued progress. Read at the
left how skilifully developed
kits of parts T furnish “bring
to life’’ things you learn from
my lessons.

Find Out About Tested Way to Better Pay’

Take your first step—cut out and mail the card below.
Doing so involves no obligation. 1 even pay postage. [
want to put an Actual Lesson in your hands to prove
NRI home training is practical, thorough. | want you to
see my 64-page book. "How to Be a Success in Radio-
Television,” because it tells you about my 40 years of
training men and important facts about present and future
Radio-Television job opportunities. You can take NRI
training for as little as $5 a month. Many graduates make
more than the total cost of my training in two weeks.
Mailing postage-free card can be an important step in
making your future successful. J. E. Smith, President,
National Radio Institute, Washington 9, D. C. 40 YEARS
OF SUCCESS TRAINING MEN AT HOME.

FIRST CLASS

1$10, $15 a Week

PERMIT NO. 20-R
(Sec. 34.9, P.L.&R.)
WASHINGTON, D. C.

! Extra Fixing Sets

BUSINESS REPLY CARD

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

Keep your job while training.
Many NRI students make $10,
$15 a week fixing neighbors’ gets
in spare time starting a few months
after enrolling. E. J. STREITEN-
BERGER, a graduate of New
Boston, Ohio, writes, “By the
time I graduated, had paid for my
course, a car and testing equip-
ment.”” Mail postage-free card now.

POSTAGE WILL BE PAID BY

NATIONAL RADIO INSTITUTE
16th and U Sts., N.W.
Washington 9, D. C.

(I
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tube; these electrons flow down through R1
back to the cathode. A voltage drop thus
develops across R/—negative at the grid
end and positive at the cathode end—which
charges C! with the polarity shown in Fig.
2A. Bince the right-hand side of C1 is di-
rectly connected to the grid of the triode
and the left-hand side goes to the cathode
through the coil L, the grid is held nega-
tive with respect to the cathode at all
times.

Just as amplifiers require negative bias
on the grid, so do oscillators. Bias holds
the plate current down to a safe figure and
helps to provide the correct amount of am-
plification to sustain strong oscillations.
Capacitor C2 provides an easy path for the
oscillatory current in the plate circuit to
return to the cathode and, in conjunction
with the RFC, helps to keep this varying
current out of the power supply.

Thus, an electronic circuit can produce
sustained oscillation if three conditions are
assured: (1) an oscillatory LC or tank cir-
cult, (2) an amplifier, (3) provision for
energy feedback in the correct phase from
plate to grid circuit.

Figure 2B pictures a modification of the
oscillator just discussed in which the tickler
is replaced by a tap on the main coil. In
this arrangement—the “Hartley” oscillator
—the feedback current flows through the
lower portion of L (the part labeled Lt),
and induces the sustaining voltage in the
remainder of the main coil by an effect
called autotransformer action.

Still another way to get feedback in the
correct phase is illustrated in Fig. 2C. This
circuit, the tuned-plate, tuned-grid ar-
rangement (TPTG, for short), relies upon
the tiny capacitance between the plate and
grid of the tube for feedback, represented
by the dotted capacitor Cgp. The sequence
runs somewhat like this: an oscillatory
surge begins in L and C; its effect is trans-
ferred to the grid of the triode through CI
as before; the oscillation is amplified by

the tube, producing a similar surge in the
LpCp combination; the voltage generated
here is then fed back from plate to grid by
interelectrode capacitive action, whence it
is applied back again to L and C to make
up for the resistive losses.

The frequency of the sine-wave gen-
erated by any LC oscillator is defined prin-
cipally by the inductance of L (measured
in henries or sub-units thereof) and the
capacitance of C (in farads, microfarads,
kufd., ete.). Since oscillators of the LC type
are so often used for generating radio-fre-
quency waves in which frequency is stated
in kilocycles, inductance in microhenries
(millionths of henries, or ehy.) and capaci-
tance in microfarads (millionths of farads,
or gfd.), a convenient formula to use for
frequency determination is:

f(ke) =159/VLC

where L is in microhenries (#hy.) and C is
in microfarads (ufd.). The equation pro-
vides a very close but nevertheless approxi-
mate answer. Exact equations are avail-
able but are not necessary for run-of-the-
mill work. Such equations take into con-
sideration the high-frequency resistance in
the circuit, as well as inductance and
capacitance.

QuIZ

. What three things are necessary if a triode
is to provide sustained oscillations?

. Which part of the Armstrong oscillator (Fig. 2A)
is responsible for the generation of grid bias?

. Through what part of the circuit does positive
feedback take place in the TPTG oscillator?

. In an Armstrong oscillator, the amount of feed-
back may be changed by varying the coupling
between the tickler and the tank coil. What
would be a simple way to vary feedback in
a Hartley oscillator?

. What is the frequency of oscillation of a cir-
cuit having a tank inductance of 250 micro-
henries and a tuning capacitance of .00035
microfarads?

(Answers appear on page 112)

Fig. 2. (A) The Armstrong oscillator circuit, (B) Hartley oscillator
—a modification of (A). (C) The tuned-plate, tuned-grid oscillator.
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Every Heathkit comes complete with detailed
SE——— step-by-step instructions and large pictorial
Circuit e diagrams that insure successful construction—
b:‘:”" ;;‘; — even for the beginner. Enjoy both the satisfac-
sem i

tion and the economy of “‘building it yourself.”

time in half
- eloked corcwdl vacuune Zbe
instrument I .
voitmeter kit
High
impedance In addition to measuring AC (rms), DC, and
ity 3 resistance, the modern-design V-7A incorporates
ey facilities for peak-to-peak measurements. These
: are essential in FM and television servicing.
i AC (rms) and DC voltage ranges are 1.5, 5,
fonctional 15, 50, 150, 500, and 1500. Peak-to-peak AC
design. voltage ranges are 4, 14, 40, 140, 400, 1400, at

4,000. Ohmmeter ranges are X1, X10, X100,
MODEL V-7A X1000, X10K, X100K, and X 1 megohm. A db
$ 50 scale‘ is also provided. Polarity reversing switch
o o » provxdgd for DC measurements, and zero center
‘ ‘ operation is within range of the front panel
controls. Employs a 200 microampere meter for indication. Input impedance

is 11 megohms.
Etched metal, pre-wired circuit boards insure fast, easy assembly and
result in reliable operation. Circuit board is 50% thicker for more rugged
physical construction. 1% precision resistors used for utmost accuracy.

Feathtis
HANDITESTER KIT  Featicc VoM KIT

The Model M-1 measures 20,000 ohms/v. DC and
AC or DC voltage at 0-10, 5,000 ohms/v. AC sensiti-
30, 300, 1000, and 5000 vity. Ranges (AC and DC)

volts. Measures direct cur- are 0-1.5, 5, 50, 150, 500,
rent at 0-10 ma and 0-100 1500, and 5000 v. Direct
ma. Provides ohmmeter current ranges are 0-150
ranges of 0-3000 (30 ohm ua, 15 ma, 150 ma, 500 ma,
center scale) and 0-300,000 and 15 a. Resistance ranges
ohms (3000 ohms center provide center-scale read-
scale). Features a 400 mic- ings of 15, 1500 and 150,
roampere meter for sensi- 000 ohms. DB ranges cov-
MODEL M-1 tivity of 1000 ohms per er —10db to +65 db.
$ 50 volt. Handy and portable. Features 4" 50 ua
I4 A Willfit in your coat pocket, meter and 1% precision
Shpg. W1. 3 Ibs. tool box, glove compart- resistors.

ment, or desk drawer.

MODEL MM-1
HEATH COMPANY A Subsidiary of Daystrom, Inc. $295° Shpg. Wt.
BENTON HARBOR 10, MICHIGAN o 6lbs
102 POPULAR ELECTRONICS
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weatitcr 3" oscilloscope kit

ETCHED CIRCUIT

This compact little
oscilloscope is just the
ticket for use in the ham

shack or home workshop. Measures only 912"
H.x6%” W.x11%" D. Weighs only 11 pounds.

Employing etched metal circuit boards, the

Model OL-1 features vertical

+3 db from 2 cps to 200 ke. Vertical sensitivity
is 0.25 volts rms per inch, peak-to-peak, and

sweep generafor operates from

cps. Provision for direct RF connection to de-
flection plates. Incorporates many features not
expected at tais price level. The 8-tube circuit
features a type 3GP1 cathode ray tube.

Feattket
grid dip meter kit

This extremely valuable
instrument is a convenient ¥
signal source for determining
the frequency of other signals
by the comperison method.
Range is from 2 mc to 250
mc. Uses 500 ua meter for
indication, and is provided
with a sensitivity control and
headphone jack. Includes
prewound coils and rack. For
hams, experimenters, and
servicemen.

HEATH COMPANY

BENTON HARBOR 10, MICHIGAN

February, 1956

Push-pull vertical and
horizontal amplifiers,

Light weight and small
size fer portability.

Good sensitivity and
broad frequency
response.

Etched metal circuit
boards for simplified
assembly.

Attractive panel and
case styling.

response with in

20 cps to 100,000

F

MODEL GD-18

$1959

Shpg. Wt. 4 Lbs.

A SUBSIDIARY OF
DAYSTROM, INC.

Cathode-

follower
output for
isolation,

No oscillator
calibroticn
required.

Covers 160
ke to 220 me
(including

harmonics), ﬁmm
signal generator kit

This signal generator covers 160 kc
to 110 mc on fundamentals in 5 bands.
Calibrated harmonics extend its use-
fulness up to 220 me. The output sig-

nal is modulated at 400

MODEL  ¢ps, and the RF output
5G-8 is in excess of 100,000

$ 50 microvolts. OQutput con-
I A trolled by both a contin-
uously variable and a

Shpo. W fixed step attenuator.

Audio output may be
obtained for amplifier testing.

This is one of the biggest signal
generator bargains available today.
The tried and proven Model SG-8
offers all of the outstanding features
required for a basic service instrument
or for use in experimenting in the
home workshop. High quality com-
ponents and outstanding performance.
Easy to build, and no calibration re-
quired for ordinary use.

Fealltkct ANTENNA
impedance meter kit

Used in conjunction with a signal source,
the Model AM-1 will enable you to
measure RF impedance. Valuable in line
maiching, adjusiment of beam and mobile
anlennas, etc. Will
double as a phone
monitor or relative
field strength indi-
cator. A 100 micro-
ampere meler is
employed. Covers
the impedancerange
from 0 to 600 ohms.
An instrument of
many uses for the
amaleur. Easily
pays for itself
through the jobs it
will perform.

WWW amerncaanadiohietary com
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MODEL VF-1

51950

Shpg. Wt. 7 Lbs.

This variable frequency oscillator
covers 160-80-40-15-11 and 10
meters with three basic oscillator
frequencies. RF output is better
than 10 volts average on funda-
mentals. Enjoy the convenience
and flexibility of VFO operation
at no more than the price of
crystals. May be powered from

a socket on the Heathkit Model AT-1 iransmitter, or supplied
with power from most transmitters.
Features illuminated and pre-calibrated dial scale. Cable and

SPECIFICATIONS:

RF Amplifier Power Input...25-30 watts
Output Connection . . ....52 ohms
Band Coverage. ... .. .80, 40, 20,

15 H 10 Meters
Tube Complemenl
5U4G.

........... Rectifier
6AG7 . . ... ... Oscillator-Multiplier
6L6. . Amplifier-Doubler

e I LR A R S

Zeathtcr ESRUSIETONS all band receiver kit

Slide-rule dial-
electrical band-
spread-ham bands
marked.

Slug-tuned coils
and efficient IF
transformers for
good sensitivity
and selectivity.

Transformer-op-
erated power sup-
ply for safety and
high efficiency.

HEATH COMPAN

plug provided to fit crystal socket of any modern transmitter.

This CW transmitter is com-
plete with its own power supply
and covers 80, 40, 20, 15, 11, and
10meters. Incorporatessuchout-
standing features as key-click
filter, line filter, copper plated
chassis, pre-wound coils, and
high quality components. Em-
ploys a 6AG7 os-

MODEL AT-T iillator, 6L6 final
$ 50 amplifier. Operat-
29 . Sup to 30 watts

late power input.
Shpg. Wt P E P
15 Lbs.

72{ 6AUG electron-coupled oscillator.

Y Smooth-acting illuminated dial.

72( Easy to build and attractively styled.

Hearnke (W amateur transmitter kit

Single-knob band-
switching for 80,
10, 20, 15. 11 and

10 meters.

Plate power input

25-30 watts

7&{ 0A2 voltage regulator tube for stability.

Extra features
include copper-
plated chassis,
ceramic coil
forms, extensive
shielding, etc.
High quality
parts!

Panel meter moni-
tors final grid or
plate current.

Best dollar-per-
watt buy on the
market.

The Model AR-3 covers from 550 ke to
30 mc on 4 bands. Covers foreign broad-
cast, radio hams, and other interesting
short wave signals.

Features good sensitivity and selec-
tivity. Separate RT and AF gain
controls—noise limiter—~AGC—VFQ,
headphone jack-——-5%" PM speaker and
illuminated tuning dial.

SPECIFICATIONS:

Frequency Range. . 550 ke ta 30 mc on four

$2795 MODEL AR-3
Shpg. Wt. 12 Lbs,

CABINET: Fabric-covered cabinet available,
Ineludes ulummum panel, spenker gritle, nnd
prolecu\e rubber feet. Meusures 12-1/47

X 6-3/47 H. x 7~ 3/4” D. No. 91-15. Shpg. “l
3 Lbs. $1.50.

A SUBSIDIARY -
OF DAYSTROM, INC.

BENTON HARBOR 10, MICHIGAN
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Tube Complement..

bands

1—12BE6 oscillotor and
mixer

1—12BA6 IF amplifier

1—12AVé secand detec-
tor, AVC, first audio
amplifier and reflex
BFO

1—12A6 beam power
output

1—35Y3fullwaverectifier

POPULAR ELECTRONICS
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HEATHKIT ECONOMY 7-WATT

HIGH FIDELITY
amplifier
kit
% This is a 7-watt
MODEL A-7D hilg? ﬁde}l,ity arg..
plifier that wi
$1695 FHED 85 producemore than
¢ adequate output
for normal home installations. Itsfrequency
characteristics are + 12 db from 20 to
20,000 cps. Output transformer is tapped
to match speakers of 4, 8, or 16 ohms.
Separate bass and treble tone controls
provided. Features potted transformers,
push-pull output, and detailed construc-
tion manual for easy assembly.
MODEL A-72: Provides a preamplifier stage with
two switch-selected inputs and RIAA compen-
sation for low-level cartridges. Preamplifier

built on same chassis as main amplifier. Model
A-7E. Shippinz weight 10 lbs. $18.50,

— I-'ree 52-Page 1956 Catalog

i Describes more than 65 interest-

2 ing **build-it-yourself’’ projects.
P

' Amateur equipment, hi fi ampli-
iy

-

fiers, and the complete Heathkit
line of test instruments. Get
vours today!

HEATHKIT BROADCAST BAND
.

receiver

H MODEL

kit "3

s’;s%b‘:‘f" $I7s.o Less Cabinet

You can build this table model radio and
learn about radio circuit and parts durnng
assembly. Complete instructions simplify con-
struction, even for the beginner. Covers 550
to 1600 kc and features miniature tubes, 52"
PM speaker, and built-in antenna.

CABINET: Fabric-covered plywood cabinet as
shown. Parts #91-9, shipping wt. 5 lbs. $4.50

HEATHKIT HIGH FIDELITY

-

T g
¥ e 00 fm tuner kit

Tunes from 88 to 108 megacycles and
features sensitivity and selectivity
not expected at this price level. Cab-

MODEL FM-3 inet supplied with the kit. Built-in
$ power supply and a stage of audio
2450 to insure adequate output. Easy to

L]

build from step-by-step instructions
Shpg. Wt. and large pictorial diagrams.

bs.

MAIL TO HEAT“ COMPANY A Subsidiary of Daystrom, Inc. BENTON HARBOR 10, MICH.

7 SHIP VIA
4 ]
ordei o [borcel Pou
JE _ e _ [Dexpress
b | an k iy
— =— R T t W,
PLEASE PRINT () et Wy
QUANTITY ITEM - MODEL NO. | PRICE
i
- _1 — — - — — e
| . S I
1
= — . N - i+ —
|
l 8 2 | —
Enclosed find () check ( ) money order for On Express orders do not include transportation charges—
Ptease ship C.0.D. ¢ ) postage enclosed for pounds. they will be collected by the express agency at time of delivery.

ON PARCEL POST ORDERS
insura postage for weight shown.

February, 1956

ORDERS FROM CANADA ond APO’S
must include full remittance.
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GADGE®S

6-METER CONVERTER
Small in size and economical, the Marshall
6-meter converter enables operators to receive
six meters on any standard short-wave re-
ceiver. It is only 5” long, 3%4” wide, and 31"

high, and is said to cost about one-third as
much as a comparable unit.

A specially designed low-noise, push-pull
6J6 r.f. amplifier into a 6J6 oscillator-mixer
gives a balanced line input and coaxial out-
put. All adjustments are slug-tuned. Having
an output frequency ranging from 21 to 25
mc., the unit is available completely wired
with a.c. power supply and tubes.

More information may be obtained by writ-
ing to Marshall Manufacturing Co., 1406 Ven-
ice Blvd., Los Angeles 6, Calif.

CATHODE-RAY TUBE CHECKER
An instrument that will quickly and accu-
rately check all voltages of cathode-ray tubes
is now available from Electronic Test Instru-
ment Corporation, 13224 Livernois Ave., De-

troit, Mich. Called the “Volta-Check,” it is
electronically accurate, small, compact, fast
and simple to use.

106

The “Volta-Check” tests simultaneously
(with a simple manipulation) all of the volt-
ages which are applied to the tube elements,
including bias, first anode and filament, and
focus. It will localize faulty circuit elements,
and indicate whether a short is in the grid or
cathode side. Retail price is $14.95.

ANTI-STATIC "DEVICE"

One of the most annoying causes of foggy
pictures is the accumulation of dust on TV
picture tubes and masks caused by electro-
static charges which are set up during normal
operation of TV sets. Tele Matic Industries,
Inc., 16 Howard Ave., Brooklyn 21, N. Y., has
incorporated an anti-static agent into a novel
“device”—called “NO-FOG”—to0 insure clean-
er, clearer pictures. It can be applied in less
than two minutes, and neutralizes the electro-
static charge indefinitely.

“NO-FOG?” is a colorless, odorless liquid put
up in handy, quick-spray, translucent bottles.
When sprayed on the tube or mask and wiped
with a clean, dry cloth, it leaves an invisible
microscopic film that acts as an insulation
against static. It can be applied wherever
static electricity is a problem, and is especially
good for cleaning phonograph records and
plastic products.

OSCILLOSCOPE IN KIT FORM

A wide-range 5” oscilloscope in kit form
has been announced by the General Elec-
tronic Equipment
Company, Eas-
ton, Pa. Known
as the Model
555K oscillo-
scope, it has a
three-stage ver-
tical push-pull
amplifier with
plate follower
circuit that is
useful to 3.6 mec.
Vertical sensitiv-
ity is 25 milli-
volts per r.ms.
inch. Vertical
input impedance
is 3.3 megohms
across 30 pgufd.
and the horizon-
tal input is 500,-
000 ohms across
35 ppfd. Horizontal frequency response is use-
ful up to 700 kc.

This kit may be used for servicing color
TV as well as black-and-white sets, and for
general service and laboratory applications.
Price is given as $59.50, complete with all
tubes, illustrated wiring, assembly and oper-
ating instructions.

VERSATILE SOLDERING IRON

Weighing only six ounces, the *“Pico Spe-
cial” soldering iron comes equipped with four
interchangeable heating elements and several
different soldering tips. The tips are made
from a new type of alloy and have a special
coating which prevents oxidation; they are
clean at all times even after long use and are
freely removable from the heating element

POPULAR ELECTRONICS
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because they are not burnt in or corroded.

Designed for a large variety of intricate
work, this soldering iron is extremely adapt-
able and easily manipulated. The inter-
changeability of heating elements of different
wattage makes it very useful and handy for
radio and TV servicemen. Sound Apparatus
Company, the distributor, will supply the iron
with one heating unit and one tip for $5.95,
f.o.b. Stirling, N. J.

VACUUM-TUBE VOLT-OHMMETER

A moderately priced vacuum-tube volt-
ohmmeter is now available from Precision Ap-
paratus Co., Inc.,
70-31 84th St.,
Glendale 27, LI,
N.Y. The Model
78 is a battery-
operated,
wide-range, gen-
eral-purpose
electronic test
set, equipped
with a 534" wide-
angle Pace meter
of = 2% accu-
racy and 1%
multipliers and
shunts of both
wire and depos-
ited filin types.
It has six true-
zero-center d.c.
voltage ranges at
13%-meg. constant input resistance, five re-
sistance ranges, and five extra-high-imped-
ance r.ni.s. a.c. voltage ranges at 8-meg. input
resistanze and 67-«xfd. input capacitance.

With complete freedom from power line
connections, the Model 78 uses standard com-
mercial batteries. It is priced at $57.50, net,
complete with tubes, one set of batteries, and
detailed instruction manual. For additional
informavion, write to the manufacturer.

PROJECTOR-RECORDER SYNCHRONIZER

The Revere projector-recorder synchro-
nizer, an accessory for the Revere 888 slide
projector, provides audio commentary in per-
fect synchromnization with your slide picture.
It enables you to have automatic voice or
music commentary without the use of any
tabs, high-frequency signals or special adapt-
ers. Any silent period of four to eight seconds
on the tape automatically initiates a slide
change.

With this accessory, marketed by Revere
Camera Company, Chicago, Ill,, you can re-
cord your own commentary with silent periods
for slide change or use previously recorded
tape. Skides can be advanced manually or
retarded at will. Retailing at $34.50, the unit
may be employed with any Revere tape re-
corder.

INSTANT SOLDER GUN
Without the use of heavy transformer or
fragile thermostat, the new instant solder
gun, annrounced by Hexacon Electric Com-
pany, 563 W. Clay Ave. Roselle Park, N. J,,
becomes soldering-hot in seconds. Heating
element is in Ig”-diamcter tip, said to be
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smallest tip available on an instant solder
gun. Weight is but eight ounces, compared to

40 ounces for equivalent transformer types.
Trigger control gives any degree of heat
required without danger of overheating. The
special alloy “lifetime tip” cannot wear, cor-
rode or bend, thus eliminating tip mainte-
nance. Rated at 150 watts and available for
120 volts, the solder gun operates on d.c. as
well as a.c.,, any cycle. List price is $7.95.

PACKAGED CARBON RESISTORS

G-C Stackpole carbon resistors are now
available in color-coded hinged cover plastic
boxes. The “G-C 60 Line,” a new development
by G-C Electronics Mfg. Co. (division of Gen-
eral Cement Mfg. Co.) and Stackpole Carbon
Co., makes it easy for the serviceman to se-
lect whatever he needs in the way of resistors
quickly and without confusion.

The resistors are packed six, four and three
to a box, in ';-watt, 1-watt and 2-watt types
respectively. Soldering leads are fully pro-
tected against bending. For additional infor-
mation, write direct to G-C Electronics Mfg.
Co., 919 Taylor Ave., Rockford, Ill.

CAR RADIO POWER BOOSTER
Designed to increase car radio power,
“COILTENNA” eliminates dead spots, brings
in weak stations, and makes it possible for

the user to tune in many additional stations.
Retailing for only $3.95, it is available in two
sizes to fit all cars, and can be quickly in-
stalled on existing antennas. Complete infor-
mation may be obtained from Electrend Prod-
ucts Corporation, St. Joseph, Micl. 30—~
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New Model
670-A

SPECIFICATIONS
DC VOLTS 0 to 7.5/15/75/150/750/1,500/

A(\:/ [VDLTS 0 to 15/30/150/300/1,500/3,000

OUTPUT VOLTS: 0 to 15/30/150/300/1,500/
3,000 Volts

DCSCIUSR';\ENT 0 to 1.5/15/150 Ma. 0 to

/

REISISTANCE 0 to 1,000/100,000 Ohms 0 to

CAPACIT& 001 to 1 Mfd. 1 to 50 Mfd, (Good-
Baddscale fo)v checklng quality of electralytic
con

REACZA;(CE 52 to 2,500 Ohms 2,500 Ohms

ms
INDUGTANCE 15 to 7 Hearles 7 *to 7,000

enr
DECIBELS —6to +18 +14to +38 +34 to

ADDED FEATURE:
Built-in ISOLATION TRANSFORMER reduces pos-
sibility of burning out meter through misuse.

The Model 670-A comes housed, in a rugged
crackle-finished steel cablnet complete with
test leads and operating instructions.

*28%

+-58

£
lll i
| New Model TV-60

20,000 QHMS PER VOLT

[‘AI.I.ME'I'ER

||.1”

.mm,

FEATURES

| || »# Giant recessed 6% inch 40 Microampere meter with mir-
‘ | rored scale assures accuracy and easy-reading. All calibra-
Il tions are printed in large easy-to-read type. Fractional
divisions are easily read with the aid of the mirrored scale.
>|‘ s The line cord, used only when making Capacity measure-
| ments, need be plugged in only when using that service,
(1t It is out of the way, stored in 1ts pliofilm compartment at
-all other times.
‘ »# A built-in Isolation Transformer automatically isolates the
| if Model TV-GO from the power line when the capacity service
is in use.
H » Selected, 1% zero temperature coefficient metatized re-
| sistors are used as multipliers assuring unchanging ac-
’ curate readings on all ranges.
|| i » Use of the latest type of printed circuit guarantees main-
|l tenance of top quality standard in the production runs of
.1, this precise instrument.
|| i »# A new improved type of high-voltage probe is used for the

’ | measurement of high voltages up to 30,000 Volts. This

service will be required when servicing color TV receivers.
| |' s~ Simply plug-in the R.F. probe and convert the Model TV-60
| into an efficient R.F. SIGNAL TRACER permitting the meas-
It urement of stage-gain and cause of trouble in the R.F. and

I LF. circuits of AM., F.M, and TV receivers.

J‘ i# Plug in the Audio probe and convert the Model TV-60 into
an efficient AUDIO SIGNAL TRACER. Measure the signal
levels and comparative efficiency of hearing-aids, public-

If address systems, the amplifier

l sections of Radio & TV re-
ceivers etc.

|
LTI
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Includes services never before provided by an
instrument of this type. Read and compare fea-

tures and specifications below!

SPECIFICATIONS

8 D.C. VOLTAGE RANGES: (At a sensitivity of 20,000 Ohms
ee‘rt Volt) 0 to 15,/75/150/300,750,1500,7500,/30,000
olts.

7 AC. VOLTAGE RANGES: (At a sensitivity of 5,000 Ohms
per Volt) 0 to 15,75/150,300,750,/1500,7500 Volts.

3 RESISTANCE RANGES: 0 to 2,000/200,000 Ohms, 0-20
Megohms.

2 CAPACdITY RANGES: .00025 Mfd. to .3 Mfd., .05 Mfd. to

5 D.C. CURRENT RANGES: 0-75 Microamperes, 0 to 7.5/

75/750 Milliamperes, 0 to 15 Amperes.
3 DECIBEL RANGES:

— 6ddbto 4+ 18 db

+ 14 db to + 38 db

+ 34 db to + 58 db
R.F. SIGNAL TRACER SERVICE: Enables following the R.F.
s:gnol from the antenna to speaker of any radio or TV
receiver and using that signal as a basis of measurement
to first isolate the faulty stage and finally the component
or circuit condition causing the trouble.
AUDIO SIGNAL TRACER SERVICE: Functions in the same
manner as the R.F. Signal Tracing service specified above
except that it is used for the focation of cause of trouble in
all audio and amplifier systems.

|/]/&

Model TV.60 comes complete with book of
instructions; pair of standard test leads;
high- volfuge probe; detachable line cord;

ies is also Price
Nothing else to buy. Only

R.F. Signal Tracer Probe and Audio Signal I
Tracer Probe. Pliofilm bag for all above NET
heivdedl ol

EXAMINE BEFORE YOU BUY!
USE APPROVAL FORM ON NEXT PAGE

‘.
—L L W\'

Now! B SUPER-METER

A Combination VOLT-OHM MILLIMETER PLUS
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS

Il
illl

POPULAR ELECTRONICS
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l Streamlined
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TRY ANY

of the ‘nstruments on this or
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on the fazing page, for 10 days
before you Euy. If cempletely sotis-
fied then send down payment and pay
balance as indicated on coupon. Ne

Interest or Finance Charges Added!?

New Model TC-55

QUICKLY AND EFFICIENTLY TESTS RADIO AND TV TUBES INCLUDING: SEVEN PIN
MINIATURES; EIGHT PIN SUBMINARS, OCTALS AND LOCTALS; NINE PIN NOVALS

YOU CAN'T INSERT A TUBE IN THE WRONG  CHECKS FOR SHORTS AND LEAKAGES BETWEEN

SOCKET. ALL ELEMENTS.

It is impossible to lnsert the tube in the

wrorg socket when using the new Model TC-55.
Separate sockets are used, one for each type
of tube base. If the tube fits in the socket it

can te tested. |ELEMENTAL SWITCHES ARE NUMBEREDR IN STRICT

) ACCORDANCE WiTH R.M.A. SPECIFICATIONS,
FREE-POINT'” ELEMENT SWITCHING SYSTEM. 0pe of the most important improvements, we believe, 1'
The Model TC-55 incorporates a newly de- is the fact that the 4 position fast-action snap ’
signed element selector switch system which switches are all numbered in exact accordance with l

reduges the possibility of obsolescence to an the standard R.M.A. numbering system. Thus, if the
absclute minimum. Any pin may be used as a element terminating in

filament pin and the voltage applied between pin No. 7 of a tube Is

|j

i

of checking for shorts and leakages up to 5 Meg-
ohms between any and all of the terminals.

The Model TC.55 provides a super sensitive method ‘

that pin and any other pin, or even the ‘‘top- under test, button No. 7
cap.” is used for that test.

The Model TC-55 comes complete with operating instructions

and charts. Use it on the bench—-use it for fleld calls. A stream-

lined carrying case, Included at no extra charge,

acccmmodates the tester and book of instructions.
1t

.12

" GENOM
TV-50 .
A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing:

AM. Radio = F.M. Radio « Amplifiers « Black and White TV » Celor TV

R. F. SIGNAL GENERATOR: Provides complete coverage for A.M. and F.M. alignment.
Radio Fr ies from 100 K to 60 Megacycles on funda-
mentals and from 60 Megacycles to 180 Megacycles on powerful harmonics. ®
VARIABLE AUDIO FREQUENCY GENERATOR: In addition to a fixed 400 cycle slne-
wave audio, the Genometer provides a variable 300 cycle to 20,000 cycle peaked
wave audio signal. » BAR GENERATOR: Projects an actual Bar Pattern on any
TV Receiver Screen. Pattern will consist of 4 to 16 horizontal bars er 7to 20
vertical bars. » CROSS HATCH GENERATOR: Genometer will project a cross-
hatch pattern on any TV picture tube. The pattern will consist of non-shifting
horizontal and vertical lines interlaced to provide a stable cross-hatch effect.
« DOT PATTERN GENERATOR (FOR COLOR TV): The Dot Pattern projected on any
color TV Receiver tube by the Model Tv-50 will enable you to adjust for
proper color convergence. » MARKER GENERATOR: The following markers are
provided: 189 Kc., 262.5 Kc., 456 Kc., 600 Kc., 1000 Kc., 1400 Kc., 1600 Kc.,
2000 Kc., 2500 Kc., 3579 Kc., 4.5 Mc., 5 Mc,, 10.7 Mc., (3579 Kc. is the
color burst frequency.)

necessary.

B not corpletely satisfied returm

unit te us, no explanation

Il

WWW akhrerieaniadiahictaory com

EpEH W,

MO0SS ELECTRONIC BISTRIBUTING CO., INC. "
Dept. B- 206, 3849 Tenth Ave., New York 34, N.Y. i

= 0O Model 870-A. ... Total Ptlce $28.40.
Please send me the units checked. 1 agree to $7.40 within 10 days. Balance $3.50 |
pay down payment within 10 days and to pay monthiy for 6 months. i
the meonthly balance as shown. it is under- O Model TV-60. .. . Total Price $52.80 |
n:od !I;Iero will be n: :m:nce, :’n!eres! or ohr;y ?n‘oﬁisn?ywrlérlg '"?o:‘“n’: Balance $8.00 |

other charges, provide seand my meonthly

. m | TC-55. .. .Total P $26.95
payments when due. It is further understood B Seo.%os within 10 da‘s.asal’a“r:‘%e Sg.oo l
that should t fail to make payment when due, monthly for & months. |

B H o O Model TV-50. .. Total Price $47.50
ﬁje full unpaid balance shall become imme B o within 10 days. Barance $8.00 I
diately due and payable. monthiy fer 6 months. l
Name — l
Address :
b City Zone State 1
I111d 1
i [ - —— iy T {7 T o o o o i o e e e S
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RADIO SERVES AS CODE OSCILLATOR

A radio having a phono jack will serve as
a sunple code practice oscillator having vol-
ume sufficient for group instruction. Just
wire the key and a high-impedance ear-
phone in series with a cord fitted to a
phono plug. With the radio turned on to
phono position, place the headphone near

the speaker; feedback will create a high-
frequency oscillation when the key is closed.

Experiment with the earphone to deter-
mine the position which produces instan-
taneous feedback. In some cases, it may be
necessary to place the earphone near the
speaker voice coil; nearness of the earphone
to the speaker, as well as the volume con-
trol, will control the loudness of the signal.

PEDESTAL FOR MICROPHONE
The popular crystal mike shown in the
photo can be fitted with a table pedestal in
a matter of minutes and at small expense.
Since the bases of such mikes are tapped,
the conversion requires only a small, slotted,

110

oval-head bolt and a rubber suction cup.
Drill or punch a hole in the center of the
cup and screw it up against the mike base.

Advantages of this pedestal are: it
softens sound on hard surfaces, acts as a
shock absorber to protect both furniture
and microphone, and prevents slipping on
slick surfaces. The suction cup will not in-
terfere with hand operation; the one pic-
tured is 2%” in diameter.

EASILY MADE TELEPHONE
A pair of headphone units, which are

found on an ordinary headset, can be sep-
arated from the headband and wiring har-

TWISTED PAIR
=t S e = ey ¢

NZ
ORDINARY ORDINARY
HEADPHONE HEADPHONE
UNIT UNIT

ness and used as a simple but surprisingly
effective telephone over short distances—-
such as from kitchen to basement, from
kitchen to garage, etc. All that is needed
is a twisted pair of wires connecting the
two phones together, using the same two
terminals on each phone as were used in
connecting the phones together with the
original harness.

Each phone is used alternately as a trans-
mitter and as a receiver. No switches are
required. Units from a 600-ohm headset
are well suited to this application. A simple
buzzer system using separate interconnect-
ing wires may be used for ringing.

SHIELD FOR CRYSTAL PROBES

The cans used for shielding miniature
tubes can also be used for shielding the hot
tip of a crystal probe. Need for such

shielding can arise, for example, if the cir-
cuit under test is working at an elevated
Irequency and is near to the point of “spill-
ing over” into self-oscillation.

In the photo, such a miniature shield is
shown in place over the end of the crystal
probe. The ground wire comes through
the opening together with the hot 1ip of
the probe. Good contact should bhe made
between the shield can and the outer
casing of the probe, which should be
grounded. 30—
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NO FREE GIFTS! NO COUPONS! NO BONUSES EXCEPT THE

LOWEST TUBE PRICE

Take your pick!
Any Assortment!

ALL TUBES UNCONDITIONALLY GUARANTEED FOR | YEAR

PRETESTED TUBES INDIVIDUALLY BOXED
6SK7GT
65L7GT
6SN7GT

1B3GT

1]:13
41

Quantity quérs!
100 Tubes — $38.00

65H7 7
6BJ6 | {

BRAND NEW PICTURE TUBES

RCA and DUMONT Licensed
16RPA4 17.00 19AP4A 23.00
17BP4A 19.00 19DP4A 23.00
17HP4 19.00 20CP4 24.00
17LP4 18.00 21ALP4A 24.00

21EP4A
21AUP4A
21FP4
24AP4

12LP4
14BP4
16AP4A
16GP4

14.99
15.99
19.99
20.99

Picture Tubes Shipped F.O.B. Passaic, N. J.

TUBE MART

The Lokpet Bldg. Passaic, N. J.

FREE POSTAGE on all prepaid
U. 8. A. orders. 250 handling
charge on all orders under
$5.00. 25% Deposit on all
€.0.D.’s. Subject to prior sale.
Write for transmitter and special
putpose tube list.

e Year

DISCOUNT
HOUSE

That Changes the World?

A strange man in Los Angeles, known as “The
Voice of Twc Worlds,” is offering, free of charge
to the public. an astounding 64 page booklet an-
alyzing famous world prophecies covering these
times. It shaws that four of the greatest proph-
ecies could not come true until the present time.
But now theyv can, and the years that change the
world are at nand. Great dangers but still greater
opportunities, confront forward looking people in
1956.

“The Voice of Two Worlds,” a well known ex-
plorer and geographer, tells of a remarkable system
that often leads to almost unbelievable improve-
ment in power of mind, achievement of brilliant
business and professional success and new happi-
ness. Others tell of increased bodily strength,
magnetic persorality, courage and poise.

These strange methods were found in far-off and
mysterious Tibet, often called the land of miracles
by the few travelers permitted to visit it. He dis-
closes how he learned rare wisdom and long hidden
practices, closely guarded for three thousand years
by the sages, which enabled many to perform
amazing feats. He maintains that these immense
powers are latent in all of us, and that methods for
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using them are now simplified so that they can be
used by almost any person with ordinary intel-
ligence.

The 64 page booklet 1e is now offering free to
the public gives guidance for those who wish to
prepare themselves for the momentous days ahead.
Tt gives details of what to expect, and when. Its
title is “Beware of These Days!”

The book formerly soid for a dollar, but as long
as the present supply lasts, it is offered free to
readers of this notice. This liberal offer is made
because he expects that many readers will later
become interested in the entire system of mind
power he learned in the Far East and which is now
ready to be disclosed to the western world.

For your free copy of the astonishing prophecies
covering these momentaus times, as revealed in
this 64 page book, address the Institute of Mental-
physics, 213 South Hobart Blvd,, Dept. T-272,
Los Angeles 4, Calif. Send no money. Just your
name and address on a postcard or in an envelope
will do. No obligation. Readers are urged to write
promptly, as only a limited number of the free
books have been printed.

{ Advertisement ) i
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, * Hobbyists! « Servicemen!  Technicians!

in ELECTRONICS

{ with these
NEW

1 COLOR TELEVISION FUNDAMENTALS

Simplified Manual Fully Explains Color TVl Be ready for a big
Clear-cut guide gives you practical
explanations of color theory, the FCC-approved color
system, simplified discussions of actual circuits in use
today, a step-bv-step breakdown of several commercial
receivers — PLUS information on installation, alignment,
and servicing procedures. By Milion S. Kiver, author of

future in COLOR Tv.

“Television Simplified,” ete. 312 pp., 220 illus., $6.00

2 REPAIRING RECORD CHANGERS

Fix All Types of Record Changers Like an Expert! Practical guide
record changers, including
portable phonos, hi-fi units, and magnetic tape recorders.
Clearly explains pickups, needles, motors, drives, ete. Also
tells about setting up your own buginess, ete. By Eugene
Ecklund. Allen B. DuMont Lahs. 278 pp.. 202 illus., $5.95

covers repair of all models of

3 PRACTICAL RADIO SERVICING

Shows How Even a Beginner Can Become an Expert Serviceman!
-small a-¢/d-¢ re-
phonos, portables, ete. Gives circuit theory, serv-
job sheets for practical experi-
Corona Jr. H. S., N.Y.C., and Alex
Levy. Chelsea Voe. H. 5., N.Y.C. 565 pp.s 473 illus., $8.50

Deals with most common types of radio-
ceivers,
icing methods, and graded
ence. By William Marcus.

4 RADIO OPERATING
QUESTIONS AND ANSWERS

Tested Help for Possing FCC Exominations! Quick, practieal
for getting your commercial radio operator’s license.
Gives you correct answers to all new and revised questions
Guide, plus much other material.
S. Naval Reserve (Inactive) ;
Electronics.
illus., over 1900 answers, $6.00

help

in the current FCC Study
By J. L. Hornung, Cmdr.. .
and Alexander A. McKensie,
Twelfth Ed. 571 pp., 142

5 ELEMENTS OF ELECTRONICS

Assoec, Editor,

Gives You the Basic Background for Work in Any Electronic Fieldl
Outlines the hasic theory vou must have before going on
to advanced work in radio, television, radar, ete. Uses only
electricity and magnetism, vacuum
power supplies, and components.
Hickey, Chief Radio Elec., USN., and W. M.

simple math. Covers
tubes, types of circuits,
By H. V.
Villines, L1. (je.), U.S.N., 487 pp., 408 illus., 86.50

eory and Practice
el Here's cov-
and manufac-
licon and ge{(-
are made, how tghey “I’ng.:;ié
: m

step-bY->te¥) rT?rmuislor

R ics. By A. Cublenz,v isiagor
zgncepts 4 sdeaes lf’o‘l])l:rsvns;‘suznnl Corps Engineer

' TORS: Th
6 TRANS'S s Nelelenr{:_ni:t!l\irn:l
ical mpplications,

Fully Explains Thi ]
cusses hoth st

act
rage of theory. pr ¢
iurg of transistors. It)l‘;y
manium types—how

| rect the condition.

- 6.00
Product Cou; and M. L (0i00 s pp.y 115 illuss 8

ing

I e s - e e R - -
McGraw-Hill Book Co., Dept. PEL.2
I 3277w, 41st St New York 36, N, Y.
I Send me book(s) circled below for 10 days
examination on approval. In 10 days, I will
l remit for book(s) I keep. plus few cents for
delivery costs, and return unwanted book(s)
I postpaid. SAVE. If you remit with coupon,
we pay delivery costs; same return privilege.
I 3 3 4 5 6
l PRINT
Name.
: AGATESS ottt et et
I" City. .Zone.......State.............

Employed by. SR— %, - e, PEL-2
l For price and terms outside U. 8., Write Me-Graw Hill
L International, N. Y. C
- - -

- — e o a— win ——  san on rm
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Audio Oscillator
(Continued from page 81)

clockwise position. (5) Advance the oscil-
lator output control and adjust the scope
frequency until two or three stationary
cycles are obtained on the screen. (8) If
a good sine wave is not obtained, adjust
R§5 for an improvement in the wave shape.
(7) Swing the oscillator dial to its ex-
treme clockwise position and adjust the
oscilloscope for two or three stationary
cycles at this frequency. The waveform
again should be good and the vertical
height of the pattern should be practical-
ly unchanged. If this is not so, a slight
readjustment of potentiometer R5 will cor-
(8) Recheck at the
counterclockwise setting of the dial, and
again reset R5 if necessary. (9) Discon-
nect the oscillator and put it together,
fastening the front panel tightly to the
hox.

Calibration

There are many ways to calibrate a
new audio oscillator. Of these, the only
entirely {oolproof method—recommended
for the beginner—is to use another cali-
brated oscillator for comparison.

The internal sweep of the oscilloscope
is switched off. The signal from one oscil-
lator is applied to the horizontal amplifier
input, and the signal from the other oscil-
lator to the vertical amplifier input. When
the two oscillators are tuned exactly to
the same frequency, the pattern seen on
the scope screen is a stationary circle or
ellipse. When the frequency of the oscil-
lator under test is either higher or lower
than that of the standard oscillator, the
circle will roll or spin; but when the two
frequencies are the same, the circle will
stand dead still.

Following is the detailed calibration
procedure: (1) Set the standard oscillator
to 30 cycles. (2) Tune the test oscillator
carefully near the extreme counterclock-
wise position of its dial until a stationary
circle or ellipse appears on the scope
screen. (3) Mark this point “30" on the test
oscillator dial. (4) Advance the standard
oscillator to 35 cycles. (5) Again, tune

OSCILLATING TRIODE QUIZ

(Questions on page 101)
1. (1) an oscillatory tank circuit, (2) ampli-
fication, (3) in-phase feedback. 2. Rl, the
grid leak resistor. 3. Through the grid-
plate capacitance of the tube. 4. By chang-
ing the position of the coil tap. As the tap
is moved toward the grid end of the coil,
the feedback increases. 5. Approximately
538 kc.

POPULAR ELECTRONICS
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the test oscillator for a stationary circle,
and mark this point “35” on the dial. (8)
Repeat the procedure at 40, 50, 60, 70, 80,
90, and 100 cycles, and at as many fre-
quencies as possible from 100 to 10,000
cycles. (7) Set the test oscillator dial care-
fully to its 1000-cycle position, remove it
temporarily from the R3-R/} shaft without
disturbing the setting of this potenti-
ometer, and ink in the calibration points
and frequencies. Then replace the dial,
checking carefully against the standard
oscillator for exact resetting to 1000
cycles.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
Tubeless Audio Amplifier
(Continued from page 93)

mounted on a 5" x5"”x %" wooden base,
but a metal chassis or box can be used
instead. The headphone is supported by a
bent metal bracket fastened at one end to
one of the headphone terminal screws, and
at the other end to the baseboard. The
thin leads from the headphone and button
are hung loosely so as not to restrict the
vibration of the diaphragm and button.
Fig. 2 shows the amplifier circuit and
oscillater circuit. Aubpro INpPuT terminals
are connected directly to the headphone,
Aupio OurpuT terminals to the secondary
of the iransformer. The secondary center
tap of the transformer is not wused.
Primary connections to the transformer
are made to transformer lugs 1 and 6.
The 6-volt supply can be a small single
battery (Burgess Type 5540 or Burgess
F4P1), or four flashlight cells in series.

Amplifier Operation

After completion of wiring, connect head-
phones to the Aupio Outputr terminals.
Then connect the battery. There is apt
to be a slight hissing sound in the external
headphones. If the hiss is loud, gently tap
the microphone buiton one or more times
as required, to quiet the circuit.

Feed an audio signal into the Aupio IN-
puT terminals, listening to it in the head-

phones. Connect the headphones tem-
porarilv across the Aupio INPUT ter-
minals, and notice how much weaker

the signal is as it enters the amplifier.
This will give an idea of how well the am-
plifier is working. With the unit shown
here, an input signal a little stronger than
just audible gives an uncomfortably loud
output signal.

When placing a new microphone button
in operation for the first time, it might
be necessary lo tap the button gently sev-
eral times with the amplifier in operation,
in order to obtain greatest amplification.
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Your choice of school is highly
important to your career n

s INDUSTRIAL
%Y ELECTRONICS

RADIO

TELEVISION

Become an
ELECTRICAL ENGINEER

or an
ENGINEERING TECHNICIAN
at

MSOE i» Milwaukee

Choose from courses in:

ELECTRICAL ENGINEERING
Bachelor of Science degree in 36 to 42 months
with a major in electronics or electrical power.

ELECTRICAL TECHNOLOGY
Engineering Technician certificate in 12 months in
electronics, radio, or electrical power.

Associate in Aplplied Science degree in 18 months
in radio and television.

TECHNICAL SERVICE
Service certificate in 6 months in electricity;
in 12 months in radio and television.

MSOE — located in Milwaukee, one of
America’s largest industrial centers — is
a national leader in electronics instruction
— with complete facilities, including

the latest laboratory equipment, visual
aid theater, amateur radio transmitter —
offers 93 subjects in electrical engineering,
electronics, radio, television, electrical
power, and electricity.

Advisory committee of leading indus-
trialists. Courses approved for veterans.
Over 50,000 former students. Excellent
placement record.

TERMS OPEN APRIL,JULY,
SEPTEMBER, JANUARY,

Choose wisely — your
future depends on it. Write
for more information today!

MILWAUKEE

SCHOOL OF ENGINEERING
Dept. PE-256, 1025 N. Milwaukee St.

Milwaukee 1, Wisconsin i
Send FREE career booklets on:
O Electrical Engineering O Radio-Television ,l
T am interested Ao S——
(Name of course)

Name S S v P ‘
Address l
City.. i ZODI State... |
If veteran, give discharge date ... MS-31A ¢
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"the manual record player ™
your system can't outgrow!

CB-33P with rated with costlier turntables
TONEARM teady for immediate installation

No matter how you improve your hi-fi system, you’ll
never have to replace your Thorens Manual Player . . .
you've got the best to begin with! You'll save initial
costs too . . . for you'd have to spend more for a turn-
table that performs as well as the CB-33P. Has Swiss-
precision direct-drive motor; separate gear for each
speed. Preassembled tonearm with tracking weight and
cartridge alignment adjustment; 2 plug-in shells.

Also turntables and changers. Write for details and
‘‘HI-FI AND YOUR BUDGET'"

@ Music Boxes
SWISS Hi-Fi Components
. MADE  Spring-Powered Shavers
\ Lighters
3

NEW HYDE PARK NEW YORK

Correspondence or residence preparation for F. C. C.
examinations. Results quaranteed.

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 8 weeks and Ist class in 4 additional weeks.

Reqularly scheduled resident classes are held in Washing-
ton, C. and Hollywood, California. Correspondence
Courses are conducted from Washington. Write for our
free booklet which contains complete details.

GRANTHAM School of Electronics
?ifé‘sﬂﬁse' Blvd.

Dept. 10-A
Hollywood 28, Calif. UR

st F_G, G, LIGENSE ®sisr

INVENT

Washington, D, C.
“ Learn how to Dprotect your invention,

“‘Patent Guide” containing Jetailed Information concerning

Speclally prepared

Datent protection and procedure with ‘‘Record of Tnvention’”

form will be forwarded to you upon request—without obligation,

CLARENCE A. O'BRIEN & HARVEY JACOBSON
Registered Patent Attorneys

District National Bldg. Washingt

BUILD YOUR OWN JENSEN
Hi-F) SPEAKER SYSTEM
SEND FOR NEW BOOK TODAY!

Save money . .. Luild your choice of 18 different
bi-fi speaker systems with 8 new 2-way and
3-way Jensen spenker kits. 36-page Manual
1060 gives complete instructions for building
enclosures, selecting your Jepsen speaker kit
and assembling. Send 60¢ in coin today!

JENSEN MFG. CO. Dept.F 6601 S. Laramie, Chicago 38
M

Ne
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Don’t expect this to he
amplifier, because it is not.
in weight, the button loads
diaphragm

a high-fidelity
Although light
the headphone
and causes some distortion.

Oscillation

Figure 2(B) also shows how feedback can
be added to the amplifier to make it oscil-
late. The secondary winding of the f{rans-
former (same connections as in the ampli-
fier circuit) is connected in series with the
“listening” headphones and amplifier head-
phone. External headphones must be of the

| magnetic type, since current must flow

through them.

A key, connected in series with the am-
plifier headphone and the transformer
primary to make and break the battery
current, allows the oscillator to be used
for code practice.

The oscillator tone frequency depends
mainly upon the thickness and stiffness of
the diaphragms and the weight or twisting
due to the microphone button. The author’s
oscillator “sang” at about 700 cycles. —f30—

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
How to Use Ohm’s Law
(Continued from page 91)

As practical examples, let’s determine the
wattage ratings of the three resistors which
were chosen for use as a series filament re-
sistor, as a cathode bias resistor, and as a
meter multiplier resistor in the previous
examples.

Series Resistor: In the circuit given in
Fig. 2(A), it was decided to use a 150-ohm
resistor. To determine the wattage rating,
the actual power dissipation must first be
determined, using the first formula given
in Fig. 3(C):

W = IR = (0.15)2(150)
= (.0225) (150) = 3.375 watts

Twice this value would be around 7 watts,
and the next standard resistor size is 10
watts. Therefore, in this application, a 130-
ohm, 10-watt resistor would be specified.

Cathode Resistor: In the second example,
using the circuit given in Fig. 2(B), it was
determined that a cathode resistor of 150
ohms would be needed to give a bias voltage
of —7.5 volts with a cathode current of 53
ma. Let’s round off the current figure to
S0 ma. . . . the results will be close enough
for practical design work. Using the last
formula given in Fig. 3(C), and changing
50 ma. to 0.050 ampere, the actual power
dissipation would be:

W =EI = (7.5) (0.050) =0.375 watis

In this case, a 1-watt resistor would be
used.

Multiplier Resistor: In the third example
discussed, Fig. 2(C), it was calculated that

POPULAR ELECTRONICS
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If servicing is one of your interests . . . you can’t afford to miss
next month’s big SPECIAL SERVICE ISSUE of

RADIO & TELEVISION NEWS

Desigried primarily to meet the special needs of the service technician . . . or if you just want
to keep posted on every development in this vital area-

MARCH RADIO & TELEVISION NEWS will bring you the most complete roundup of
service articles, features and news we've ever published.

From cover to cover, the SPECIAL SERVICE FEATURE ISSUE of RADIO & TELEVI-
SION NEWS tells you how to broaden the scope of a servicing business . . . how to use your
present equipment and “know how”’ to expand into allied fields . . . how to take advantage of
the daily opportunities that are developing in electronics.

DON'T MISS THE MARCH SPECIAL SERVICE ISSUE ON SALE FEBRUARY 28!

RADIO & 366 MADISON AVENUE, NEW YORK 17, N. Y.
TELEVISION NEWS

INDUSTRIAL ELECTRONIC—

AUTOMATION TECHNICIANS

Desperately Needed!

Never in history has there been such a tremendous demand for Elec-
tronic technicians at the servicing, maintenance and assiftz\nt Er:igmeer-
ing level, in all fields of electronics. Industries, Businesses, large and small Bailey electronic students
are turming to Electronically controlled machinery . .. AUTOMATION! leamylndustrial Television
on specially designed
equipment such as this
panelboard, which is a mul-
tiple camera and screen
control. The Bailey Elec-
tronic course includes an
. TOP PAY m UNL]} MITED (o] PPO RTUN ITY outstanding comprehensive

program in radio and TV

. S ECU R E FUTU RE receiver servicing.

Whether i’s a Robot airplane, an auto- quire electric power applied through auto-
mobile plent with an integrated lire of matically controlled processes. This means
machings, a Sensing Device, Computing there are positions open at all levels
System or Communications—each re- and phases for Electronic Technicians.

Let us serd you FREE, without obligation, complete
details of our Resident Electronic Training Program— [~ T T MAIL T ODAY ———————

originated by Bailey Schools—acelaimed by Electronic
Engineers. See how you save time as you learn-by-doing
with irtensive laboratory work on the most recently de-
veloped Electronic equipment, plus classroom required
physics, mathematics, etc.

Please mail immediately this free booklet without obligation.

FREE BOOKLET

We help you find part time work while in our school—help Name e e e
place Tou with Ameriea's leading companies after gradua-
tion. Act now—mail coupon today!
VETERAN APPROVED Address
Bailey T hni 1 Sc
ey Tec cal Schools City —

1626 S. Grand ¢ St. Louis 4, Mo.
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' YOUR COPIES OF

POPULAR
ELECTRONICS

ARE VALUABLE!

Keep them neat ... clean . . .
Ready for INSTANT REFERENCE!

Now you can keep a year’s copies of POPULAR
ELECTRONICS in a rich-looking leatherette file that
makes it easy to lacate any issue for ready reference.

Specially designed for POPULAR ELECTRONICS,
this handy file—with its distinctive, washable blue Kivar
cover and 16-carzt gold leaf lettering—not only looks
good but keeps every issue neat, clean and orderly.

So don’t risk tearing and soiling your copies of POP-
ULAR ELECTRONICS—always a rea Yy source of
valuable information. Order several of these POPULAR
ELECTRONICS volume files today. They are $2.50
each, postpaid—3 Yor $7.00, or 6 for $13.00. Satisfaction
guaranteed, or yeur money back. Order direct from:

JESSE JOMES BOX CORP., DEPT. PE

Box 5120, Philadelphia 41, Pa.
{Established 1843)

ARE IN DEMAND

Electronic Techniciaus

or evening classes.

industry. Approved for Korean Veterans.

Terms beginnirg Jan., April, July, September
Write for Catalog 224 TODAY

INDIANAPOLIS ELECTRONIC SCHOOL

312 E. washington st.

EYE GLASSES by MAIL As low as 51%

WRITE for FREE
CATALOG with 14
LENS SAMPLE CARD

Thousands of

Customers
Eur. 1939
QUALITY PFEADING-MAGNIFYING OR
BIFOCAL GUASSES FOR FAR AND NEAR

ADVANCE SPECTACLE COMPANY. Inc.
Dept. IT®Y Chicago 5, lllinois

537 S. Dearborn St.,

ELECTRONIG TECHNICIANS

TRAINED MEN ARE NEEDED NOW!!

In just 15 months, you can complete
training to
enter this ever-growing industry. Day
Dpportunity tor employment in local

Indianapolis 4, Indiana

POPULAR ELECTRONICS KITS

Complete Kits For Projects in This Magazine For This Month
All Band S-W-L Pre-selector. .. ...,............. $18.35

Shoot To Kill—TV Commerciale. .. ...ounsssrnn,. 14.90
Variable Audio Oscillator......... ... . ... 1 "" 13.60
Electronic Banjo .......... ... ... ... 1 8.50

2580 on C.0.D. orders. We ship express collect if postage la
not included.
ALGERADID ELECTRONICS
236 N, Franklin st. 1V 9-0808

Co.
Hempstead, N. Y.
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a 100,000-ohm resistor would be needed as
a meter multiplier to change an 0-1 ma.
meter to a 0-100 volt voltmeter. Wattage?
Let's use the second formula given in Fig.

W = E*/R = (100)?/100,000
= 10,000/100,000 = 0.1 watts
And, in this case, a %-watt or even a
Ja-watt resistor would be satisfactory.

Conclusion

In this discussion, the value of learning
and using Ohm’s law to the average experi-
menter has been emphasized. Remember,
however, if these problems and examples
seemed a little difficult, that they were so
only because of unfamiliarity with Ohm’s
law. As practice and experience are gained,
calculating resistor values with Ohm'’s law
becomes easier and easier . . . the stage
can be reached where most of the calcula-
tions are performed mentally, with pencil
and paper seldom being necessary.

But one thing is certain! Learning to use
and to apply Ohm’s law will result in a
better understanding of circuit action, mak-
ing it possible to undertake and to complete
successfully a greater number of projects.
It will also enable the experimenter to en-
Jjoy his hobby a lot more! {30

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Shoot to Kill—TV Commercials!
(Continued from page 46)

voice coil, using a short length of ordinary
lamp cord. Two different connection meth-
ods may be used, and both are illustrated
in Fig. 4.

The connection method shown in Fig.
4(A) is the simplest and is satisfactory for
the majority of installations. Leads from
the unit are merely connected in parallel
with the voice coil terminals. When the
relay closes, the voice coil is simply shorted
out. This will usually “kill” the sound;
but if the connection lead is long, its im-
pedance may approach the low impedance
of the loudspeaker voice coil, with the re-
sult that an imperfect “short” occurs and
the sound is simply reduced in volume
without being “killed” completely.

A somewhat better installation method is
shown in Fig. 4(B), but it requires one ad-
ditional component (a small wire-wound
resistor), three leads, and a little more
work. One of the leads from the loud-
speaker’s voice coil to the output trans-
former is opened, then connected to the
relay terminals of the “Commercial Killer.”
With this connection method, the audio
output signal is fed either to a resistive
load or to the loudspeaker.

Once the speaker connections have been

POPULAR ELECTRONICS
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made, the unit may be adjusted for proper |
operatian. Place the unit either on top of
the television receiver or on the floor be-
neath it.

With both the TV receiver and the
“Commercial Killer” turned on and a TV
program tuned in, use a flashlight to strike
each photocell, in turn, with a beam of
light. Illuminating one photocell should
“kill” the sound; illuminating the other
should restore sound. If the relay does not
hold either on or off when the light beam
is removed, readjust the sensitivity control
until the desired operation is obtained.
Once set, the sensitivity control usually can
be left fixed in position unless the light
level changes considerably, or until the bat-
tery weakens.

The design of the “Commercial Killer”
is such that, once adjusted, it is more or
less “self-balancing” with changes in room
lighting conditions. 30—
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The World's Distributor
Largest of Amateur

S CLIRTEN AND YOU PAY
ONLY
SERVICE . .

Ask About Our

NEW
Code
Oscillator

Electronic Banjo

A
(Continued from page 63) QENBLETE CIlYe 1

and as an oscillator transformer, with the
push-pull primary winding supplying the
necessary feedback between collector and
base circuits to start and sustain oscilla-
tion. The “common emitter” circuit is em-
ployed and is roughly analogous to a vacu-
um-tube circuit in which the emitter (E)
acts as cathode, the base (B) as grid and

High Fidelity
Equipment
e

— * Manuals
SAVE UP TO

* M i
50 ANTENNA (NSt
o KIT... R

Ask About Our

on Top-Notch
Reconditioned [ERATELIIY 8oM Send

=

|
\ Equipment Just. $6.95 For Our Big
WRL'S WALL-SIZED

DELIGHT” PRV RAD;SstMAP
BEAMS: CONVERTER

10M ...$18.75
15M ... 21.95 Only 2195
Kit Form: $18.95

the collector (C) as plate.

Frequency of operation is determined by
the time constant of the CI1-R2-R1 combi-
nation. Thus, varying either of these com- .
ponents will change the frequency (tone)
of operation. In practice, R1is made vari-
able and serves as the tone or pitch con-
trol.

Since the transistor is operated in short | Lee us give you FREE
pulses (as individual notes are played) a 168 PAGE
rather than continuously, it is safe to op- | SAMPLE 1956
erate it close to or slightly exceeding its \ of our CATALOG!

|
|

maximum ratings, permitting moderate ' famous Listing ;
loudspeaker volume even though the tran- P;::\‘:;i';,’,ed 15,000 Items-

sistor is a low-power device.

The push-button switch 81 is in series
with the battery (B1) used as a power sup-
ply. Hence, the circuit operates only when
the switch is depressed, and no “standby” |
current is required. |

All Prices Subjest to Change Without Notice!

'——r———— s was o

—

WORLD RADIO LABS

3415 WEST BROADWAY

1§ councit BLUFFS, 10WA l

e n e seesl PE2
- W (H)

Using the Banje l |[] Please rush me your latest FREE Catalog!l

Please Send; (1 Radio Map (25¢)

The electronic banjo is held just like l |and complete information on items listed below:l
(2)

a conventional instrument. One hand is
placed on the arm, with one finger just | | (3) (4) . l
above the push-button switch. The other Name:

hand holds the tone lever lightly. To play | | ; . |
an individual note, move the lever to the Af’ Fess =

proper position and depress the push but- ‘ LCity & State: o -
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ALLIED’S

1956 ELECTRONIC

SUPPLY GUIDE

Save on Everything in
TV, Hi-Fi and Radio

Send for the leading
Buying Guide to the
world’s largest stocks of
Hi-Fi equipment, re-
corders, TV accessories,
Ham gear, P.A., test
instruments, builders’
kits, parts, tubes, tools
and_ books—everything
r in Electronics at lowest
i 324 PAGES prices! Write for your

packed with valye REE copy today.
. ALLIED RADIO

A_,‘__,—.__,.NA-»:-

ALLIED @ADL
Bt

ﬁ ALLIED RADIO CORP., Dept. 79-BB-6
100 N. Western Ave., Chicago 80, Iil.

g (3 Send FREE 324-Page 1956 ALLIED Catalog

DR

. Name

Address.

SO g

Py

State
mwmmwmmmmmnmm&w&x‘

City Zone

R povmn LS WS N B

BOX
CHASSIS

Precision
Engineered

LMB

Flangelocking

@ 65 sizes and shapes for
the laboratory, manufac-

turer, industrial, experimenter, builder, and general

applications where metal boxes are required. Stocked by

all electronic and geophysical distributors. Send for

free catalog.

Inferlocking

1011 Venice Blvd.

L M B Los Angeles 15, Calif.

VHF AM-FM RADIO

Supersensitive sub-minlature tube set receives television, FM broadcast.
CAP, and amateurs without antenna or ground. Tunes from 75 mc. to
150 me.  Simflar models available In frequency bands from 27 me. to
225 me.  Pocket size—measures only 27 x 27 2%*. Highest quality com-
ponents used. Specify battery or AC model. Use with any magnetic head-
rhone or can be connected to audio amplifier for loudspeake: operation.
Thousands in use by amateurs, experimenters, and eivil defense. Factory
wired and tested chassis complete with apecial tube only $5.68 postpaid.
In kit form $3.98. Postage extra on COD orders. New transistor audio
amplifier for extra loud reception only $2.00 including transistor.

SPRINGFIELD ENTERPRISES
Box 54.E

Springfield Gardens 13, N. Y.
e
Learn or incrbase speed with an Instructograph e

—the Radio-Telegraph Code Teacher that takes
the place of an operator-instructor and enables
anyone (0 master code without further assist-
ance. Available tapes from beginners alphabet
w typical messages on all subjects. Speed
range 5 to 40 WPM, Always ready--no QRM,
Thousands have *‘aequired the code'* with the k
Instructograpn System. Write today for conven-
ient rental and purchase plans.

INSTRUCTOGRAPH COMPANY
4713-F Sherldan Road, Chlcago 40, lilinols
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ton. Hold the button down long enough
to sound the length note desired . . . 4,
%4 or a full note. Release the button and
move the lever to position for the next
note.

The musically inclined will soon learn
exactly where to place the tone lever for
the desired note and won't even have to
look at it. But beginners may find it easier
to fasten a sheet of paper on the instru-
ment and mark the lever positions for
different notes.

As mentioned before, the electronic banjo
does not sound like a regular (string)
banjo despite its physical resemblance to
its namesake. Rather, it has a unique tone
all its own, and is capable of producing
unusual sound effects impossible with a
conventional banjo. For example, by hold-
ing the button depressed and rapidly mov-
ing the tone lever back and forth, it is pos-
sible to “slide” from one note to another,
and, with one quick movement, cover every
note in the instrument’s range. With prac-
tice, the electronic banjo can almost be
made to talk! 301
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The Transmitting Tower
(Continued from page 65)

rush the job or putting in too many hours
on it at once will certainly increase the pos-
sibility of making errors. In addition, work-
ing on the kit too many hours at a sitting is
the best way I know for changing a fasci-
nating task into frustrating drudgery.

Incidentally, I found only one minor dis-
crepancy in the AR-3 instruction book. In
the printed instructions, an 820-ohm resistor
is specified for the cathode of the 12BA6 if.
amplifier tube, while the diagrams indicate
use of a 470-ohm resistor at this point. An
820-ohm resistor was supplied, I used it, and
the receiver works., It must be okay.

After the receiver is assembled, it must be
aligned. The simplest way to accomplish this
is to turn the job over to a radio serviceman
with a calibrated signal generator, after con-
ducting the simple tests outlined in the in-
struction book to determine that the wiring
has been done correctly. Or if a signal
generator can be borrowed for a few hours,
the constructor can easily do the aligning
himself by following the instructions in the
manual,

Using the AR-3

Used with a good antenna, the finished
AR-3 will bring in almost any signal that
can be heard on a more elaborate receiver.
Selectivity—the ability to separate signals
close together in frequency—is all that can
be expected from a single, 455-kc., i.f. stage;
and it will be adequale much of the time,
although more selectivity could certainly be
used in the amateur bands when interference
is at its peak levels.

POPULAR ELECTRONICS
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The planetary, vernier drives on the main
tuning and bandspread capacitors work very
smoothly, and stability is very good for an
inexpensive receiver—especially when the
AR-3 is used in a cabinet, For this reason,
and to protect it from dust and damage, I
would recommmend either obtaining the com-
panion cabinet ($4.50 from the Heatlh Com-
pany) or constructing one for the AR-3.

As is true of any short-wave receiver using
a 455-ke. if. channel, and without an r.f.
stage ahead of the mixer stage, the discrimi-
nation of the AR-3 against “images”’—signals
twice the intermediate frequency higher than
the desired signal—becomes progressively
poorer on frequencies above about 10 mc. As
a result, on these higher frequencies, strong
signals will be received at two points 910 kc.
apart on the dial. The lower frequency set-
ting will produce the louder signals, and it
is the correct one.

No one would pretend that an AR-3 will
outperferm a communications receiver cost-
ing many times its price. Nevertheless, when
it is carefully assembled. it does a remark-
ably gooed job considering its cost. Therefore,
I would unhesitatingly recommend the AR-3
kit to the SWL or prospective amateur with
a limited budget who is willing to take the
time to put it together carefully.

Oh, yes, the AR-3 works well on the broad-
cast band. too.

"So You Want to Be a Ham"

So You Want To Be A Ham, by Robert
Hertzberg, W2DJJ, published by Howard W.

Sams & Co., Inc., Indianapolis 5, Ind., ($2.50),
is based upon the series of articles of the
same name that appeared in PopurLar ELEC-
TRONICS (October, 1954, through April, 1955).
Its 196 profusely illustrated pages describe
why amateur radio is such a fascinating hob-
by for young and old of both sexes and tell
the reader how he can join the fun.

Space does not permit reviewing the bock
in detail. Some of the subjects it covers in-
clude: what amateur radio is; learning the
code; getting a license; equipment required,
how much it costs, where to get it; amateur
abbreviations and their meanings; good op-
erating; electronics as a career; hams who
have made good; etc.

With one limitation, So You Want To Be
A Huam covers its subject quite thoroughly.
However, it makes no pretense of teaching
the reader what he must know to pass the
written technical part of the amateur exam-
inations. Therefore, a prospective amateur
might just as well order a copy of the
License Manual along with it. He will
need it.

News and Views

Everett E. Worrell, Jr., KA2CY, Captain,
USAF, 849th AC&W Sq., Box 11, APO 47, C/O
Postmaster, San Francisco, Calif., writes:
“Dear Herb, the last time you heard from me
I was WN5SCTY at Keesler AFB. Miss. Now
I am operating KA3CY near Nagoya, Japan,
and spend most of my time on 20-meter
phone. My transmitter ends up with a pair
of 100TH’s, and the receiver is ‘home brew.

\ WHICH TRANSMITTER KIT 70 84¥ 2

/ JUST GOT
MY NOVICE

BUT WHICH
KIT SHOULC

T/ICKET,

SAY, THIS VIKING
CADVENTURER "

YOU MEAN "\
YoUR RIG WAS
MADE FROM
A K/rP -,

LOOKS LIKE
THE ONE FOR
MES

SURE, T 5 7 V/

SUPPRESSED"WOEKS ALL
BANDS--80 THRU 10-~LOADS
ALMOST ANY ANTENNA-~

AND IT'S PUNCHED AND
DORILLED FOR YOU, 70O/

NOW YOU RE TALKING /!
I'VE GOT ONE AND IT'S

THAT'S EASY/
CHOOSE THE KIT THAT

(= -

GIVES YOU THE MOST GOT ‘EM
FOR YOLIR MONEY S ALL BEAT/

sAy! step By sTep nsTRUCTIONS !
L 1L BE F/N/SHED TOA//GHT/ -
EVERY~

THING IS SUPPLIED.
ALL YOU NEED /S

VIKING “"ADVENTURER" CW KIT

Compact, completely self-contained
50 wott tronsmitter kit. Single knob
bandswitching —effectively TVI
suppressed. Easy assembly by
novice or experienced amateur.
80, 40, 20, 15, and 11-10 meters.
Cat. Ne. 240-181-1

complete with tubes, 55495

YOUR OV KEY
AND CRYSTAL.
P

r 3

: E. F. JOHNSON COMPANY }

: 3002 Second Ave,, $.W., Woseca, Minnesota :

JOHNSON | Rl TR =T i

MAKES A } escribes the Viking venturer” i il. :

| compLETE | an . |

LINE OF TELEGRAPH | aopRess o — !

KEYS, TOO. WRITE FOR i |

FULL INFORMATION, Loay. st =
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TECHNICIANS
7 WANTED

RADIO TELEVISION AND ELEC-
TRONIC INDUSTRIES NEED
WELL TRAINED MEN.

The man who really has
the “know-how”’ will win the
best rank and position and the
highest pay in the years ahead.
Engineering Opportunities
shows how you can be thor-
oughly trained by specialized
home study courses. It lists
details of over ninety courses
in all branches of engineering
and academic fields. Get your
free copy of “Engineering Op-
portunities” to-day by mailing
the coupon below.

Canadian [nstitute of Science & Tech-
nology Limited, 606 Century Building,
412, 5th Street, N.W.,Washington, D.C.
Please forward free of cost or obliga-
tion of any kind your 105-page handbook,
“ENGINEERING OPPORTUNITIES".

Name.

ENGINEERING OPPORTUNITIES &

Address. ..

- e - — =

I
]
]
]
: Course interested in.
T o e e e e = e e om
Canadian Enquiries: Canadian Institute of Science & Technelogy,

263 Adelaide St. W., Toronto, Ont.

If employed, gstart part time. Alert dealers
= can gross $5 hourly profit on own service plus
= $3 on EACH serviceman. Clean, revive, moth-
= broof rugs & ubholstery on location. No shop
needed. Services nationally advertised. Repeat
customers. Easy to learn. We locally train and
assist you. Quickly established. Kasy terms,
Send today for FREE booklet. No obligation.

RACLEAN CO., 232 Duraciean Bldg., Deerfield, I,

if vou believe that you have an invention, you should find out how
to brotect it. We are regisiered Patent Attorneys. Send for copy of
our Patent Booklet "‘llow to Protect Your Invention.’' and an ‘“‘In-
vention Record’ form. No obligation. They are yours for the asking.

McMORROW, BERMAN & DAVIDSON
Registered Patent Attorneys
349-H Victor Building - Washington 1, D. C.

E B NEW! WRIST RADIO
=) " Amazingly powerful! Plays while you wear

it. 400-mile reception using just Its own
antenna. NO connection needed to ground,

¥ r, o aevial, lamp, telephone, etc. Tunes entire
T {broadeast band  with  sharp selectivity.
e BUILD YOUR OWN-New book has com-

;Plete instructions. How-to-do-it book $1.98
" 3 “postpald. Also a basic kit consisting of at-
tractive pre-drilled case, "outline’’ chassis,
and all necessary hardware $2.98 ggd
Combination of book and basic kit. E-
CIAL $3.98 qostﬁald. C.0.D.'s, $1 defosn.v
Huckert Electronics, Box 7400-L8, Washington 4, D.C

LEARN TELEVISION

‘AT THE MOST PRACTICAL SCHOOL IN THE WEST'"
N LATE MODEL SETS—USING MODERN SERVICING

WORK O

EQUIPMENT AND TECHNIQUES: UNDER QUALIFIED TECH-
NICIAN INSTRUCTOKRS (STIORT RESIDENT) AND (CORRE-
SPONDENCE COURSES)—NO UNNECESSARY MATH Or THE-
ORY—ALSO UiiF AND COLOR TV,

APPROVED FOR VETS—ENROLL NOW! A
Day and Night Classes Write for Free Literature
Dept. 2A—Correspondence

Dept. 2R—Resident ‘
4570 Firestone Blvd.

V. S. I. TELEVISION SCHOOL South Gate, Calif.
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My SX-28A has not arrived from the states
yet. I get very good reports from the USA
and QSL 100%. Il be glad to work any
readers of the Transmitting Tower. I'll soon
be on 15 meters, too.”

Michael J. Grossman, K2JWM, 145 Elms-
mere Road, Bronxville, N. Y., writes: “Do not
let the ‘General’ call fool you. I am a Novice
at this game, although I have been on the
air for eight months. Ham radio is the most
enjoyable hobby, and I have made many
friends over the air. My rig is a Johnson
Ranger, my receiver is a Hammarlund Super
Pro, and my antenna is a ‘Windom.” (A ‘Win-
dom’ is a compromise ‘all-band’ antenna, 135’
long and fed 49’ from one end with 300-ohm
TV lead in: Herb.)

“I have now worked all states and 40 coun-
tries. Recently, I have been spending a Iot
of time on 15 meters. That band has been
opening up very nicely. I'd like to get some
SWL reports, and I will answer all cards re-
ceived.”

Henry Roth, KN4EVY, 4537 Sheridan Ave.
Miami Beach, Fla., writes: “I am 17 years old
and a senior in high school. My transmitter
is a modified AT-1, and my receiver is an
NC-125. I will be glad to schedule anyone,
whether he or she wants a new state, wants
to handle traffic, or just wants to rag-chew.
Also, I'd like to invite anyone, ‘Generals’ in-
cluded, to call in on the Novice Rebel Net on
7170 kc. at 8:00 am. EST, on Saturdays.
Our prime purpose is rag-chewing, but we do
handle traffic, too.”

Dennis McAlkpine, WIDYE, 25 Canterbury
Road, Concord, N. H., writes: “I'm 14. I got
my ‘General’ in July after acquiring my ‘Nov-
ice’ last February. My equipment is a Heath
AT-1 transmitter and an AR-2 receiver. Right
now, I am modifying the transmitter to get
more power out of it. I have worked 31
states and five countries in two continents.
You were my first Indiana contact.”

Frank Heiss, WIWJY, 112 Maplewood Ave.,
Cranston 9, R. 1., writes: “I was a short-
wave listener for 15 or 20 years before obtain-
ing my General class license last July after
four tries. In that time, I collected about
4500 confirmation cards from all around the
world. I made up my mind that if I ever be-
came a ham I would answer all SWL cards
received, if the reports checked with my log.
And I still stick to that resolve. I know how
it feels to send a report to a station and have
it ignored. Let’s not snub the SWL's. Most
of them eventually become hams.”

Leland Anderson, 890 W. Mayfield, San
Antonio 11, Texas, writes: “I am a great fan
of the Transmitting Tower. I do not have
my license yet, but I hope to have it and a
Globe Scout transmitter by Christmas. They
would make fine Christmas presents, wouldn’t
they?

“I have been SWL’ing for about 18 months,
and I have heard 61 countries, with 27 veri-
fied. I have three receivers, an S-38, a
Zenith 2-bander, and a home-built 3-tuber. I
also have a 2- and 6-meter converter. My
antennas are a long wire for 80 and 40 me-
ters, a folded dipole for 10, 15, and 20 meters,
and the TV antenna for the v.h.f bands.

“Herb, I hope that you print my address,
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TEST and REPAIR
- CRT TUBES
“"RIGHT on the JOB"
with
CENTURY’S
CRT
TESTIVATOR

Model 103 onty $[] 493

New Profits!

Net

Mme Calls! Save
Iere is a key

you. =

VATOR you =an repair picture tubes right in the set in a matter
of minutes. The TESTIVATOR TELLS YOU INSTANTLY where the
trouble is and tien fixes it! Here are some of the major advan-
tages of the TF\]I\’ATOH—N. Tr‘bTS Cathode emission. Shorts

d ts. en el ts. Probable useful
life of the tube l\ RFPA]RS Acuvdtes the CRT cathode by re-
moving surfsce <contamination. Restores emission giving life to
weak and ditn tntes, Clears inter-element shorts and leakage. So
easy lo use you just plug in, attach the TESTIVATOR
Socket Cto e tmde “of the CRT and the accurale. easy-to-read
indicatars tell v- u what you must know. (Complete instructions
with_every uni

FREE BONIJS OFFER —Order vour #103 now and receive a

handy. vhlusble booklet listing radio and TV_tubes including
CRT which ars 1iterchangeable with no wiring changes, An-
other profit mak=r fur you. Now you can always leave 'em with
a picture. The
TESTIVATOR IS MONEY BACK GUARANTEED
-— — — —NO RISK TRIAL ORDER COUPON————-I
I If Jobber is out of stock mail order to Century Electronics Co.,
Dept. PE-1, £11 Roosevelt Ave Mineola
I Please send the Model 103 CRT ESTIV‘\TOB on 10 day
I money-back Jfuarantee.
0O Send Posipait I am enclosing full payment of $14.05
I 0O Send C. (& D T wil pay $14.95 plus postage.
I Name e Bl o N A o - - o oo o S mem e e e e . RS AW .- PR s ole o
| aguress ............. a0 Bl e leelele |
| @ corpor armperaosan arip ot State. .. ...es vl
| SAVE' ‘We pay postago on .nll prepaid orders. I

CONSTRUCTION DATA

STANCOR-WILLIAMSON

°
STANCOR-WILLIAMSON
ULTRA-LINEAR

for the
famous

°
CHICAGO SUPER-RANGE
100 WATT

Hi-FI AMPLIFIERS

Library of brochures showing

* schematics, parts lists, chassis
layout diagrams and other construc-
tioninformation on these well-known,
popular amplifiers. Write for yolr
{ree library to:

CHICAGO STANDARD TRANSFORMER CORP.

3589 Eiston Avenue . Chicago 18, lllinois,

DESIGNED FOR THE BOOKSHELF
with LARGE SYSTEM PERFORMANCE

Only 17%"'x11%"'x10"
Only 1 Cubic Ft.

Complete line of Models
FIR PLYWODD 51790
KIT (Model 8K}
ASSEMBLED

pPLYWOOD ONiT 52844
(Mode! 8U)

PEBBLE- -TCNE

FINISHED UNTT _0,3450
{Mode! 8P}

KARLSONITE

FINISHED UNIE 54950
{Model 8E &

AGIC oT remare RADIO CONTROL

For model airplanss, boats, cars, etc. FREE CATALOG ''P.'
N d.' FREE—SEND FOR FCC FORM 503
ansmitters & Receivers Kits Available,

255% Mc.

Famous 2 Tuba MAC 11 circait, with GYRO MAGIC TUN-
ING INDICATGR. Completely Tested, includes:
sect. Antenna, Remwote ‘*Clicker,"’ Keymg Switch,
Meter, Beaut. Cabinet 12x7x6, MODEL X3.
NMODEL X1 w. 2V 3lorage bty charger. Vibr. pack.$39.50 [
RADIO CONTROL TRANSMITTER & RECEIVER KIT—27 1%
o nse Free. All Parts & Diagr. (less tubes &
crystal) to b bawerful S Watt Transmitter Unit $9 g5
& 2-Tube Receiver w. SIGMA RELAY, wound coils. ‘

. $2.16

CRYSTALS: 27 255 Mc. Petersen Z9A 33.9 ER
RELAY CONTROL—w, Slglna 10K Relay, Hi-impedance Audlo
Choke, Thermal Switch, Alnico Magnet. Neon Lamp, etc.
Electronic STROBGSCOPE - —Stops nwotion—110V AC, COI’ﬂpIE{e

Tlny ELECTRIC VMDTOR Oper. from Fiasnllle Bttry.
TRANSCEIVER CAZINET 12x7x6 w. AN
ini. VIBRATC_R SUPPLY 6V, mpu( SOVDC 30
H 3A4. 3A5. 1AG4, 6K4; YNANSISTONS
New Dlodr.’

GYRO ELECTRONICS

325 CANAL S'T »

INCREDIBLE!

THERE'S A KARLSON FOR YOU

KARLSON “8"

ULTRA-FIDELITY
FOR 8" SPEAKERS

Please send
copy of your
fatest book
“‘The Karlsonf
Enclosure’’

o Cleanness of Response
® Bass Response
® Dispersion Of The Highs

KARLSON ASSOCIATES, IN(.
DEPT

1610 Neck Roug“ 3 !{pa}(lyn 29, New York

LEARN

RADAR MICROWAVES
TRANSMITTERS
CODE TV  RADIO

Phila. Wireless Technical Institute
1533 Pine St. Philadelphia 2, Penna.

A Non-Profit Corp. Founded in 1908
Write for free catalog “P"

February, 1956
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YESSIR-ITS THE

KING-SIZE CATALOG-

767 KING SIZED (81 x10':) PAGES
OFFERS MORE ITEMS PER PAGE--IT'S
EASIER TO USE..IT'S EASIER FOR
YOU TO ORDER

BA's NEW 1956

CATALOG

‘ \ EVERYTHING | |
LI\ IN RADIO,TV, /

100's OF
{1/ BRAND NEW
h ITEMS LISTED

'W
M

p A
. SINGE

AMBUAL CATALOG
BUmBER 561

| :
1927 ¢ INCLUDES

21 BIG PAGES

'\ ANy OTHER

Gonafihing in-
c1n°““
VBURSTE!N-APPI.EB'EE”"CO.

Dept. PE-1012 .14 McGee St., Kansas City 6, Mo,
O Send I'ree B-A Catalog No 561.

State

| HERE FORTHE §

OF BARGAINS |
|\ NOT FOUND IN §

YOURF.C.C. LICENSE

GUARANTEED PREPARATION
Your License for F
a minimum of time.
A specialist in your home through correspondence or on the spot
in resident classes.

Write Now For Free Information

EMIG SCHOOL OF ELECTRONICS

6253 Yucca

€. C. Commercial Operator Examination in

MAKE

EXTRA &z

DOLLARS

in vour spare tim» by installing world famous mid;:et
VARI-LOOPSTICK am.eunas in radios. New lifi

|oo

GET STARTED TODAY! Send check or mouey order (no COD).
TV SALES €O., P. O. Box 44, Yonkers, N. Y,

1
louder volume . . . long distance reception guamnteed
Complete with mrv.x-uczmns easy, quick to install.

CLOSE-OUT

Weller Solder Jr. Gun and Kit with tools and holder plus
case for 65.38. Original cost 7.95.
RF Ammeter 1-7.5 Weston 212"
Ferri-Loopstick Ant. 3 for 1.20
1N34A Crystal Diode @ .49 or 5 for 2.00

Phono Amp. complete less speaker $3.99. Uses 50L6 tube

MACFARLANE INDUSTRIES

P.0. BOX 208 CULVER CITY, CALIF.

meter bargain @ 2.49

N
El:ﬁ‘ i Y0¥

" BBE YOUR OWN BOSS

Practical low-cost LEARN-BY-DOING UTS Course,
complete with tools. materials. frames. trains you
quizkly AT HOME in sbare time. Start makin,
money in Upholstery almosl at once! Big FREE il-
lusirated book and FREE samPle lesson shows You
how—gives full facts about business, job opportu-
nities for men and women. Write TODAY! Also Resident Training.
Approved for Veterans.

UPBOLSTERY TRADES SCHOOL
Dept. EB-140-09 721 Broadway,

New York 3

Hollywood 28, Calif.
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so that I will get some mail. If I get over
100,000 letters, I'll commit suicide.”

Ronald Reed, W6ODX, 11671 San Vincente
Blvd, Los Angeles 49, Calif., sends code prac-
tice each Monday, Wednesday, Friday, and
Saturday, from 6:30 to 7:00 p.m., PST, on
3650 kc., according to HEHOK.

George Hall, KN9AQM, of Gary, Ind,
turned the tables neatly on WIEGQ recently.
He wrote a very flattering article about Herb
that was published in the magazine section
of the Sunday edition of the Gary Post-
Tribune!

Jimmy Robin, KN6OVK, 1759 Holt Ave., Los
Angeles 35, Calif,, reports: “I have had my
license a week and have made 29 contacts in
two states. I use an AT-1 transmitter and an
NC-98 receiver. I'll be glad to schedule any-
one needing a California card. I QSL (con-
firm) contacts 100%. I have crystals for both
the 80- and 40-meter Novice bands. I would
also like some pen pals and some ideas for
15-meter antennas.”

HELP WANTED

In this section of the Transmitting
Tower, the names of persons request-
ing help and encouragement in obtain-
ing their amateur licenses are listed.
To have your name included, address a
request to: Herb S. Brier, W9EGQ, C/O
PopuLAR ELECTRONICS, 366 Madison Ave.,
New York 17, N. Y.

Chas E. Hanley (14), 2625 35 Ave,
San Francisco 16, Calif., (has phone).

Tom Kopecek (13), 71 Jarvis St,
Binghamton, N. Y.

David Thompson, PFC, RA-14221743,
531 Ord. Co. (DS), APO 28, C/O Post-
master, N. Y. C., wants information on
how to obtain his amateur license while
stationed with the USA in Germany.
Hams who were licensed while overseas
in the Army should be able to brief
him.

Charles Steng (44), 1031 Jackson
St., Topeka, Kan, is a disabled war
veteran who wants “help” in learning
the code and theory to obtain his am-
ateur license. He has all the “sympa-
thy” he needs.

Cliff Gardner, 3839 Preston St., Rock-
ford, Ill.

Gary Kinzey, P. O. Box 152, Downing-
town, Pa.

Attention the American Embassy, Rome,
Italy! To the person who wrote to the T'rans-
mitting Tower from there about obtaining
replacement tapes for tape-type, code-prac-
tice machines: any of the amateur supply
houses who advertise in PopuLAR ELECTRONICS
can supply tapes for the particular code ma-
chines they handle. If you will write again
giving details on your machine and your full
address, I shall attempt to supply more details
in a letter. Herb.

Before I run out of space again, let me re-
mind you that this is your column. Other
hams and prospective hams are as interested
in reading about you and your problems as

POPULAR ELECTRONICS
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you are in reading about them; so why don’t
you write that letter to the Transmitting
Tower now? Include a reasonably sharp pho-
tograph of you and your equipment, if you
can. But please do not send the same picture
to a couple of magazines at the same time.
The address to use is: Herb S. Brier,
WIEGQ, C/O PopuLar ELECTRONICS, 366 Madi-
son Ave., New York 17, N. Y.
Until next month, 73.
Herb, WIEGQ

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

Carl & Jerry

(Continued from page 69)

man climbing the stairs that Carl mmagined
he couid see a ghostly figure ascending the
worn sieps. Suddenly the sound stopped for
a few seconds; and then, as Jerry started
turning the switch knob backwards a position
at a tiine, the sounds started all over again;
but this time the ghostly feet were coming
down the stairs, toward Carl!

“Stop it!” Carl called sharply in a shrill
voice. “That’s a little too realistic.”

“Pine, fine!” Jerry’s voice came from the
speaker concealed in the ceiling. “Now watch
the rocking chair. I think I can time the
switching by the sound of the rocker if you
don’t QRM me with those knocking knees of
yours.”

As if by magic, the rocking chair began
swaying back and forth, gently at first and
then harder and harder. As Carl stared in
fascination at the chair rocking crazily away
in the circle of light from his flashlight, it
looked exactly as though some ghostly sitter
were vigorously entertaining himself.

All at once the whole empty house was filled
with a cacophony of discordant sound. From
somewhere upstairs there was the clanking of
chains mixed in with the high-pitched
squeaking of bats. A hollow, echoing laugh
rolled down the open stairway. And once
more tle door swung open and added its rasp-
ing groan to the other sounds. Ghostly rap-
pings ran over the walls, ceiling, and floor.
As the door came to a stop, wide open, re-
vealing the moonlit snow scene outside, all of
the sounds came to an abrupt halt that left
the echoes still bouncing off the bare walls.
The rocking chair teetered back and forth in
a lessening arc.

“Quit opening the door; it’s getting cold in
here,” Carl shouted at the ceiling.

“Wha's opening the door?” Jerry demanded.
“I’ve not touched that switch but once since
I came down here.”

He broke off as a deep bass chuckle sud-
denly swelled through the house.

“I didn’'t know you had a recording like
that,” Carl said with surprise.

“I haven’t,” Jerry finally said, in a small
scared voice. “That didn't come from me.”

All at once the rocking chair began to rock
again, wilder than before.

“Are you rocking the chair?” Carl asked in
a croaking voice.

“No. I've pulled out all the plugs excent
that of the intercom unit. Something odd is
going on. I'm coming up.”

February, 1956

Can vou think faster
lthan this Machine?

Control Panel of GENIAC set up to do a problem In check
vajve research

Be careful before you answer. GENIAC the first electrical brain con-
struction kit is eqUipped to play tie-tac-toe, cipher and encioher codes.
convert from binary to decimal, reason (in syliogisms) as well as
add, subtract, muliipiy and divide. Specific problems in a variety
of tields—actuarial. poliley claim seitlement, physics. eic.—cun be set
up and solved with the components. Connections are solderless and
are completely explained with templates in the manual. This covers
33 circuits and shows how new ones ean be designed.
You will find building and using GENIACS a wonderful 2xperience;
one Kit user wrole us: ‘‘this kit has opened ub a hew world of think-
i ."* You actually see how computing. problem solving. and
game play (Tie-tac-toe, nim. elc.y can Le analyzed wi*h Boolean
Algebra and the aigebraic solutions transformed directly !nto eircuit
diagrams. You create from over 400 specially designed and manu-
factured components a machine that solves problems faster than
VOU can express shem.
Schools and colleges, teachers of science or math, engineering,
phlosophy and psychology will find these exceilent demonsirators of
cireuitry. solutions in symbolic logic, theory of numbgrs, cybernetics.
and automuation.

Note: Teachers take advaniage of our 109% discount to »ducational
institutions and for group purchases.
SEND for your GENIAC kit now. Only $19.95 with over foar hundred
componenls and parts, fully illusirated manual and wiring diagrams.
We guarantee thzt if you do not want to keep GENIAC afte~ one wee#
you caun return it for full refund plus shipping costs,

—————— MAIL THIS COUPON = m o e —

SCIENCE KITS, Department PE24
Oliver Garfield Company

126 Lexington Avenue

New York 16, N, Y.

T'lease send me:
1 GENIAC Electrie Brain Construction Kit and Manusl.

$19.95 (Fust of Mississippi

$20.95 (Klsewhere in United States

$21.95 (QOutside the United States) .
Neturnable in seven days for full refund if not satisfled.
ienclose $.............. in full payment.

My name and address are attached,

WHERE TO B

COMPLETE PARTS KITS FOR THE
“FEATURE PROJECTS” IN POPULAR ELECTRONICS

!!SHOOT TO Klll" COMPLETE KIT ONLY
TV COMMERCIALS $ 795
A GAOGET THAT ENABLES YOU TO CUT OUT 1¥

COMMERCIALS WITH THE AID OF A FLASH LIGHT

please include 10% DEPOSIT WITH C.0.0. ORDERS

RADIO C€O.

509 ARCH ST., PHILA., 23, PA.
WILMINGTON, NORRISTOWN. ATLANTICICITY. CAMOEN. TRENTON & SALISBURY. Mo,

e R ADIO COURSES

FCC LICENSE PREPARATION

¢ COMMERCIAL e CODE BRUSH-UP
e AMATEUR e THEORY
TELEVISION AND RADIO SERVICING
Personal Counseling  Approved for Veterans
YMC TRADE & TECHNICAL
SCHOOL of N. Y.
15 West 63 St. New York 23, N. Y. 53ed
EN 2-8117 Catalog P. E. Year
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l In nothing flat, Jerry came charging down

INTERNATIONAL RECTIFIER the hall, and the two boys huddled together
| at one end of the room and watched the chair

! swaying crazily back and forth, back and
forth, back and forth.

“I'm getting out of here,” Carl shouted as
he bolted for the door, with Jerry right at his
heels.

- “Wait, boys!” the deep bass voice boomed
{rom upstairs. Carl stopped in the open door-
SELF GENERATING way, and the two boys shined their flashlights
SELENIUM PHOTO CELL up the staircase. There at the top loomed a
Generates current when exposed to natural or artificial familiar laughing figure.
light. Will last indefinitely under normal operating “It’s Mr. Arnold!” Jerry exclaimed.
conditions. Size: .724"" x .443" x .040”. Open circuit o = N .
voltage in average sunlight: .5 volt. Open circuit That’s right,” Mr. Arnold said as he came
voltage at 100 ft. candles: .25 volt. down the creaking steps. still chuckling aloud.
.. “I hope you boys won’t hold it against me,
Hundreds of Applications such as: but I simply HAD to find out how effective
® (Charging Batteries in @ Amusement Devices the little entertainment we have planned for
Transistorized Equipment) (Light Ray Guns) my smart-aleck nieces is going to be. If I
® Light Beam Communication @ Burglar Alcr'ms—~ could scare you two with your own electronic
® Automatic Headlight Dociicontrald goblins, I knew that we would have a sure-
Dimming ® Timing Devices

fire bet to straighten out those gals’ perma-
nents; and now I'm convinced that we’ve got
what it takes.”
“But how did you do it?” Jerry wanted to
know.
“Very simply. I just connected switches in
parallel with those operating the door-open-
ARROW ELECTRONICS, INC. ing mechanism and the rocking chair. I was

careful o splice in at a point where you would
65 CORTLANDT ST., NEW YORK 7, N. Y., DIGBY 9-4714 not notice. My switches are in a clothes closet

= ONT STREET near the top of the stairs. With them, I was
ARROW HEMPSsz:hEE 12.11%2':68 s able to take over a couple of your ghosts. For

good measure, I stuck my head out of the
closet door once and gave that corny laugh.
Your imagination did the rest.”

m”lGH FIDELITY “Well, let me tell you,” Carl said earnestly,
“it gives you a very funny feeling when one

® Gorage Door Openers

WRITE FOR FREE LITERATURE
Mail Orders Promptly Filled!

of your own ghosts suddenly goes berserk.”
From your HOME TAPE RECORDER “That I can believe,” Mr. Arnold said with
T 30 thrv another chuckle. “If I live to be a hundred,
y 15,000 cycles Tl never forget the way you two were star-
at7.51.P.S. to Ing popeyed at that rocking chair when I tip-
! Input of Home toed to the top of the stairs. I've already got
Music System my money’s worth out of this prank right now,

and we still have tomorrow night to go!”

) DYNAMU

CONVERSION KIT Tuning the Short-Wave Bands
FOR YOUR Pentron, Revere, RCA

wilcox Gay, Knight, etc. ;
Distributed In Canada by Muslm:rt of Canada, (Contznued fTO?TL page 67)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

901 Bleury St., Montreal
Write: DYNAMU, Maico Bldg., Minneapolis, Minn.

tion at Okinawa on 7160 ke. is being noted at
0830-0900 with English news and commen-
T o T taries. (RR)

CONVER To OLOR '/ Pakistan—Karachi, 11,885 kc., transmits to
COLORDAPTOR Simple 9 tubaCcircuit and rotating color Southeast Asia with English news at 2000-
wheel converts any black and white TV, direct view or projecs 2010; native music may be heard at 2015-2015
tion, to receive compatible color TV. Specifications, including s/off. (RH)

theory of operation, complete simplified construction " 0 P .
plans, schematic, and sample cotor filters........... $2|95 ‘Parag'uuy—'A new _stat1on being heard at

Hdats. for all color TV components, Xtals, delay lines press time 15 Asuncion, 15.l92 ke.. around
Callt. 1800-2000, with poor modulation. (RL)

Portugal—Radio Nacional, CSA27, Lisbon,

Ayers | 9741 ke. was tuned for first time at 2000-2045
GET INTO ELECTRONICS with a good music program. This one is very
: rarely heard out here. (FL)

COLORDAPTOR 3471 Ramona Palo Alto,

O SETR TR Rt ||| Spain —Radlo Nacionat do Espana, Madrid

tAEOag b N e pmaiine Jpolce lad o N Epspare 9362V kc.: at 1800-1845 and 2215-2245 to North
compames. H. S. or equivalent required. Begin January, March, . s h

June, September. Campus life. Write for Catalog. America in English. Post Exchange is heard

VALPARAISO TECHNICAL INSTITUTE at 1830. Latter time period is broken up into

Dept. PE e the following: at 2215-2220, English news; at
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2220-2226V, music, Spanish; at 2226-2230V,
English news; at 2230-2235V, music, Spanish;
at 2235-2245, usually some sort of special
program. (GW, FB, RR)

Switzerland—HERS5, Berne, 11,865 kc., can
be hezrd well at 2145-2215 with music; at
2215-2230 with news. Close-down at 2230.
(RH)

Turkey—TAT, Ankara, 9515 ke, is noted
daily from 1815 to 1900 with news at 1815-
1820 ard music at 1820-1900. The music usual-
ly consists of Turkish, classical, or popular
American music, and varies from day to day.
Close-down at 1900 is at times severely het-
erodynad by Radio Moscow on the same
channel.

U S A—WBOU, New York, is the new call
for WNBC. KK2XEZ, Dallas, Texas, is again
being heard on 17,800 kc. around 1500-1630
relaying the Voice of America’s “Music USA.”
It apparently is using a highly directional an-
renna to South America or the South Pa-
cific. (RH)

Silent Stations

The following stations have not been heard
for some time: YVMZ, Radio Popular, Ca-
racas, Venezuela, 9527 kc.; COCO, Havana,
Cuba, 9530 kec.; ZYV40, Pocos de Caldas, Bra-
zil, 9645 kc., HOH7, Panama City, Panama,
9683 ko.; ZYX24, Radio Maua, Rio de Ja-
neiro, 3razil, 9705 kc.; CE970, Santiago, Chile,
9735 ke.; LRY, Radio Belgrano, Buenos Aires,
Argentina, 9760 kc.; ZYX25, Radio Maua, Rio
de Janeiro, Brazil, 11,885 kc.; Servico Radio
Difusa> Educative, Rio de Janeiro, Brazil,
17875 kc.; ZXAl0, Radio Electrica, Monte-
video, Uruguay, 11,895 kc.; PRKY9, Radio In-
confidencia, Belo Horizonte, Brazil, 15,185 ke.;
OAX4C, Radio El Sol, Lima, Peru, 15,198 kc.;
and LRU, Radio E!l Mundo, Buenos Aires,
Argentina, 15,290 kc. Information on any of
these stations is requested. (RL)

Late Club Notes

The Newark News Radio Club has tenta-
tively scheduled its 1956 Annual Dinner for
May 12 at the Far Hills Inn, Far Hills, N. J.
Further details can be obtained from your

Editor. —30-

SHORT-WAVE CONTRIBUTORS
Floyd Backus (FB), Richmond, Va.
John Beaver (JB), Pueblo, Colo.
DuWayne Bostow (DB), Max, N. Dak.
Robert Hatter (RH), Syosset, N. Y.
John Huetter (JH), Cleveland, Ohio
Sheldon Klapholz (SK), Columbus, Ohio
Roger Legge (RL), McLean, Va.
Frank Longenecker (FL), Hollywood,
Calif.

Louis Marcarelli (LJM), Medford, Mass.

Ricaard McDonald (RM), Memphis,
Tenn.

J. McGerald (JM), Newington, Conn.

Emmet Riggle (ER), Massillon, Chio

Rolan Riker (RR), San Bernardino,
Calif.

Mario Stutterheim (MS), Baltimore,
Md.

George Wright, Jr. (GW), Waco, Texas
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€ Half the Fun s
: Building 1t...with a

TECH-MASTER «is:
NEW Hi-Fi FM TUNER E""AM %

Self-contained power supply ¢ » S s
Tuning range 87-109 Mc * 200Kc &y & ,
IF bandwidth * Grounded-grid RF ‘ . ‘

stage ¢ AFC with front control o, .'
cutoff ® Microvernier tuning ® No- %
drift ratio detector ® 4 uv sensi-

tivity for 20 db quieting ¢ Standard deemphasis network ©
.8 volt RMS cathode-follower output ® 3.2 volt RMS high-
impedance output ® 300 ohm input impedance °® Switch-con-
trolled AC receptacle for auxiliary equipment.

Model FM-18, complete with punched chasiis, tubes, and
hardware fless wire and solderh ..oy — $29.50

NEW WILLIAMSON TYPE
20-WATT AMPLIFIER

Frequency response flat and
smooth thru entire audible range k-
o Less than .0025 distortion at
normal listening levels ® Excellent
transient characteristics.

Model TM-15A, complete with tubes; sockets, terminal strips,
ond connectors mounted $49.95

NEW DELUXE SELF-POWERED
PREAMP-EQUALIZER

L
Cathode-follower output ® Loud- oo = i
ness compensating contrel ® In- S @ o ~
put selector ® 4 input channels © o O
Independent bass and treble boost =
and attenuation ® 5-position equalization centrol ® AC recep-
tacle for auxiliary equipment ® Self-contained power supply.

Model TM-16SP, complete with matching gold escutcheon

$24.50
e TELEVISION
TECH-MASTER CORPORATION RADIO

75 Front Street, Brooklyn 1, N. Y. Aupio

WANT A BETTER JOB: BECOME AN
ELECTRONIC ENGINEER

ONI'Y 32 MONTHS TO EARN A BACHELOR OF
SCIENCE DEGREE IN ELECTRONIC ENGINEERING
Class enrollment limited to ablow for individual instructions.
Chartered by state of California. Nonprofit-nonsectarian, co-

educational—established 26 years.
PPROVED FOR VETS—ENROLL NOW!
SEND FOR FREE CATALOG

PACIFIC STATES UNIVERSITY

1516 S. WESTERN AVE., Dept. M, LOS ANGELES, CALIF.

'DYNAMIC POCKET RADIO
$3.95

F‘; Satisfied users report up to 1500 mile range with this

\7 electron tube complete KIT. Originally sold at $5.99,

3 £ production costs slashed! Assembles easily in one hour,

! /™ with simple directions, Batteries and all parts fit in case.

A N, (Balteries §!.00. Dynamic radio headphone $1.45, SU-

PER QUALITY American made hearing aid carset $3.98.

guaranteed $7.00 value. (FACTORY WIRED $7.95 SET

N ONLY.) C.0.D.'s acceptled with $1.00 deposit, PRECISION
ELECTRONICS, Dept. E, Cupertino, California.

Catalog - 3000 Novelties 10¢

Send 10c¢ for amazing catalog of novelties, live animals,
scientific supplies, hobbies, funmakers, planes & boats,
looms, magic tricks, ioke articles, unusual secds, gad-
get timesavers, cameras, optical goods, projectors.
movies, lucky jewelry, religious novelties, disguises.
N musical instruments, stamps, co@ins, puzzles, fortune
tellers, radios, auto & bike accessories. telescopes, magnifiers, com-
passes, banks, smokers’ gadgets, artists’ supplies, printing sets, en-
gines, motors, shockers, knives, billfolds. fireworks, quns, rifles
sports, books, games, plants, etc. Send name, address & 10c to:

JOHNSON SMITH & CO., Dept. 250, Detroit 7, Michigan
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HANDS TIED?

A —bcause you lack a
S HIGH SCHOOL DIPLOMA

* You can qualify for an American School
Diploma in spare time at home! If you have
left school. write or mail coupon for FREE
booklet that telis how. No obligation of any
kind.
~————— ~< OUR 59TH YEAR mecacaa=-

v

| AMERICAN SCHOOL, Dept. H256
I Drexel at 58th, Chicago 37, Illinols
]
i

Please send FREE High School booklet.
: INGIHCE T eten®) s bl » » = 1 1 amemrorara i o 2 AsoiflE - -
: Address. ..o e

R R s L L B
] li

C; id : C ] Canadian Course Available,
V. Write American Schiool. 1610 Sherhrooke St West, Montreal,

Y ——— ——

 Kruger Pistol Bangain *3°

pai

.14 MG. POWDER
CHARGE T
Crafted after famous ks e
erman Luger design. - 4 =0 FINISH
Not an air or CO? gun.
This is a small boregun that actuolly
shaots 12 caliber lead bullets fired by
light 14 mg. powder charge. Beautiful
gun .. swell for target shooting. 4" steel
barrel in knurled styrene stack. Overall
length 8% inches. This amazingly low
price due to ball and cop design. Direct
factory-to-you-sales. Comes with 50 bullets.
Send for extra bullets or available at stores.
Money back it not satisfied. Limited guantity. Delivered free.
Send $3 cash, check or money order to KRUGER CORP
KRUGER BUILDING, BOX Q 709 , ALHAMBRA, CALIFORNIA

f the Orient! 75 all-different from Borneo,!
‘4(Siam, China, Japan, Hong Kong, Malaya, Sa.
“rawak, Singapore — and ether exciting mys-

terious lands of the Far East. EXTRA! Free

booklet. Bargain Catalog, other fascinating

1offers. Send 10c for mailing expenses.
JAMESTOWN STAMPS,C2PE, JAMESTOWN, N. Y.

Send for
PATENT INFORMATION REGISTERED PATENT
nd

Book a
2 D ASSOCIATE EXAMINER
lNVEi?hT)?tROSb”gI:ES'?R U.S. PAT. OFF. 1922.1929

GUSTAVE MlLLER Patent Attorney & Advisor

U. S. NAVY DEPT. 1930-1947
26-PE WARNER BUILDING I
WASHINGTON 4, D. C. PATENT LAWYER

Build » real wireless portable cadiophens far the 2 meter amateur band
with the following precision components. Factory wired and tested
tframicoiver chassis complete with special dual tube $6.50. UTC "ouncer"
mike transformer $.98, High output carbon mike $1.49. Super Alnico
hoadphone $1.25. 2" x §"x 9" sluminum case $2.00. Wiring diagram § 50,
Uses standard batterias available at your local radio store. Please include
5% for postage. COD's require $1.00 deposit.

SPRINGFIELD ENTERPRISES
Box 54-E Springfield Gardens 13, N..Y,
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Disc and Tape Review
(Continued from page 74)

of beautifully rounded, very live and luminous
sound, softer in the details but not neglectful
of their importance. Here, too, no distortion
of instrument or groove is in evidence, acous-
tic perspective is excellent and, of course, the
typically velvet-smooth Angel surfaces greatly
enhance the illusion of presence.

Last of the four hi-fi versions of the Paga-
nini Concerto #1 is the Krebbers/Van Otter-
loo reading on Epic LC3143. This is also a
fairly new recording and, to be quite frank,
came as something of a surprise to me .
because of its excellence of sound more than
anything else. Krebbers is a good conscien-
tious performer, with a better than average
tone and good technical command, but he just
doesn’t have the insight into the score that
the three other artists have.

I did not mean to infer in the preceding
sentences that Epic records are ‘no good.”
This is far from the case, as their many fine
recordings will attest. However, I must say
that in the earlier days of the Epic label, the
sound was best classed as miserable. I feel
that the Epic people were wrongly advised
as to the nature of the American hi-fi market,
and that they made their records to conform
to this wrong idea. In other words, in order
to get their label off to a rousing start, they
made the recordings deliberately bass-heavy
and treble-screechy with the notion that this
would sound good on the cheap units which
are deficient in both highs and lows. Well, it
did work . . . up to the point where the record
critics started lambasting them and enough
people with good hi-fi systems heard them.
So the situation was corrected . . . but not
entirely so, as the strings still seemed to have
an excess of edginess.

Now, with the Krebbers recording, the Epic
label has come up with something worthy of
the huge Phillips organization behind it. The
tone of the soloist is heard in its true per-
spective, and the orchestral strings are equally
good. Couple an excellent balance, good fre-
quency and dynamic range and spacious
acoustics, and you have a more than satisfac-
tory hi-fi recording.

CONCERTO #4

The real prize on the latter disc, however
is the flip side. which has the first recording
of the “lost” Concerto #4 of Paganini. This
was played by Paganini in Paris, and until the
manuscript turned up in a junk dealer estab-
lishment in Naples a few years ago, the con-
certo was presumed lost. As heard with the
redoubtable Arthur Grumiaux as soloist, this
is an interesting and valuable addition to the
Paganini repertoire. Grumiaux plays with a
sweetness of tone and versatility of execution
that is a joy to the ear. There are some typi-
cally difficult and flamboyant passages in this
work, and Grumiaux traverses them with
great elan. The sound of the solo violin here
is quite remarkable, and as far as I'm con-
cerned, this is the best sound yet heard from
Epic . . . good balance between all elements,
very little pre- or post-echo, excellent fre-
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quency and dynamic range, and good acous-
tics—although Grumiaux is miked just a lit-
tle too close for my taste. All in all, it is a
memorable new work, splendidly executed
and with sound of compelling realism.

CONCERTO #2

With regard to the Paganini Concerto #2,
the choice of recording is easy . .. there are
only twn. One, by Yehudi Menuhin, is splen-
did interpretatively but is not particularly in-
spiring in matters of sound. This is a rather
lackluster recording, surprising from HMV.
The other disc is the same Ricci/London re-
cording on which we find the Concerto #1,
and of course is a brand-new—right up to
snuff—effort, with all the remarks I made on
Concerto #1 applicable here. I am sure most
of you will find Concerio #1 a much more
interesting work. However, those who like
both are certainly better off with the London
disc in any case since both works are recorded
on it, while the Menuhin disc has the Vieuzx-
temps Concerto on the flip side.

This abcut winds up the Paganini works,
except to add that it is well worth your time
to investigate the 24 Caprices of which the
Francescatti and Ricci versions are the best.
You niight also look into London LL1005,
which is a sort of potpourri of Paganini works
played with great zeal by Ricci.

Pop Corner

The Music of Ralph Gari (EmArcy MG-
36019, 12” LP. $3.95) deserves special mention
this month. Frankly, this gentleman’s name
was campletely unknown to me, but after
hearing this disc . . . I'm sold! Here is rare
versatility in a jazzman . . . in various num-
bers Gari is heard on alto sax. flute. piccolo,
clarines and oboe! And it is not just hack
work either . . . his intonation and fingering
are equally facile on any of the instruments
named When he is teamed up with Clarence
Shank on piano, Ed Julian on the traps and
Danny Sherrett on bass, this becomes as cool
and easy swingin’ a disc as I've heard. There
are same unique and interesting original
tunes here, fully exploiting the wide range of
effects possible with Gari’s multi-instrument
talent. But as for me, I liked their clever and
highly listenable arrangements of such stand-
ards as Dancing in the Dark, I've Got You
Under My Skin, Thou Swell, etc.

The sound here is best described as sensa-
tional . . . it is some of the livest, presence-
tvpe scund I've ever heard in jazz. The piano
alone is worth the price of the disc . . . it can
be a lovely liquid thing, and then percussively
hard. 211 with no discernible distortion or any
harsh ringing. Gari’s various instruments are
heard with exceptional clarity and definition,
the traps and bass are very clean and artic-
ulate. There is ultra-wide frequency response
here excellent dynamics and acoustics
which are spacious but not cverdone—as is
the case with so many jazz recordings. If you
have z good wide-range system, this will give
you an aural treat that you'll remember for
a long time.

Some nhew tapes—including several stereos
—arrived too late for this issue, but we’ll have
at them in the next. . . . 30—
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KIT KING

SPECIALTIES

New "Credit Bonus Plan"!

EVERY PURGHASE

GOOD FOR “CREDITS”

TOWARD YOUR
FREE BONUS KIT!

Here’s how it works: With your
first purchase, you are issued a

— ——, ———— Credit Bonus Card, showing 1
As always, Your Choice of \ credit for each dollar of your
ANY KIT FREE purchase. You send your Card

WITH EACH $10 ORDER!
Amounts over $10 are
credited on your Credit
Bonus card. i

with each order,
recorded. When your Card shows
10 credits, you get the kit you
choose,

and credits are

freel

START EARNING YOUR FREE BONUS KIT TODAY!

[ 30 POPULAR BULBS. Wide
LI variely standard, miniature,
screw & bayonet types. 1.1 thru
6 volts. Some pilot lite sock- 51
ets. too! 84 Value! Wt. 12 1b.
G-E PRE-AVMP EQUALIZER
KIT. Chassis, condensers,
resistors, wire, socket and sche-
matic. Comes lcss 6SC7  tube
(89¢). Wt. 1 1b. Reg. $1
§1.50,
2-TUBE PHONO AMPLIFIER
KIT. Includes all parts (ex-
cept 50L6 & 35Z5 tubes) and

schematic, Exfen?lb“ tO]r‘lc. vol-

ume. (8 b eg

$2.98. sl
15 ROTARY SWITCHES,
Scoop!  Wide variely con-

lacts: single and dual gangs.
Wt 2 1bs. Heg. $14. 5 51
D TEN 25-FT. ROLLS WIRE.

Plastic & cloth insulated;
solid & stranded. =135 to 24.
Asstd, Wwt. 1 lb. $1
Reg. 85
1 25 SLUG-TUNED COILS,

| variety of radio, TV slug-
tuned coils—width, linearity, etc.
Some $1.50 ea. Wt. 1 Ib. $1
Reg. $14.

10 TV & RADIO IF XFMRS.

Popular replacement IF’'s.
Some double triminer ypes. §F
Wt. 2 Ibs. Reg. $8.50.

60 CHOKES & COILS. 15
types Radio, TV,
“tham'’ units. Wt 1 Sl
Reg. 821
20 RESISTORS.
Wirewound, candohm & tubu-
20 values to 10,000 ohms;
5 to 50 w. Wt. 1 Ib. Reg. $1
812

| 2000 PCS. HARDWARE.
L | Screws. washers, lugs. grom-
mets, etc. Wi. 3 1bs. Reg. Sl
$11

lab,
1b.

lar.

| ‘25 INSTR. KNOBS. Asstd.
L} bakelite round. knurled,
pointer, skirted. Eqpt. types.

)34
Set screw & brass insert. 51
Wt, 2 lbs. Reg. $12.
[7] 40 MOULDED CAPACITORS.
LJ Ceramic & black encased.
Wide variety values: .001 t0 0.1
1000 V. Wt. 2 $1
$15.
:l 6 MICA CONDENSERS.
Postage smmpot.ypen 25 val-

ues: .0000!1 to .01 mf. any
silver, 506, wo! Wt. 1z lb. 51
Reg. $17.

60 TUBULAR CONDENSERS,

25 values: .00035 to 1 mf.
to 1600 V. Oils & mouldeds, $1
too! Wt. 2 lbs. Regz. S2.
|—' 60 CARBON RESISTORS.
| Insulated. 35

values: 13
ohms to 10 megs; Yo, 1 & 2 w.
Many 1 & 5%. Wt. Y Ib. 51
Reg. $18.

15 PRECISION RESISTORS.

.| 5 values up 100 megs!
Caibo-ilm & WW. 16, tol.

fo 2 w. Wt 14 lb. Reg. 5
818

‘50 CERAMIC CONDENSERS,
23 values in disc, button &
tubular ceramics; 5 mmt. to gl

mf. to 1000V. Duals, too!
Wt 1% 1b, Reg. $15.
7" 125 CARBON RESISTORS.

| Uninsulated. 30 vaiues: 100
ohms to 1 s, Vo, 1 &
p 11h. "¢

meg;
2w. Many 500. Wt
Reg. 34l.
[ 10 ELECTROLYTICS, FP &
! tubutlar. 8 to 1000mf up to
450 V. Multiple sections. tool
sonme $2.50 ea.! Wt. 2 Ibs, 51
Reg, $18.
150 RADIO PARTS! Large
asst. of coils, electrolytlics,
ceratnics. paper, moulded & mica

condensers, resistors! Wt $1
1 ibh., Heg. $30.

10 SWITCHES —panel, push

and micro tvpes. Ten "ON-
OFF’ plates included. Wt. 51
2 1bs. Reg. $12.

60 TERM. STRI1PS, BOARDS.

D Wide variety. 1 to 12 solder
lug points. Bonding posts, too!
Builders’ must! Wt. 1 1b.

Reg. $86.
" 'DIODE KIT =1. One each:
L 1N21, 1N22, IN23, IN4B

bug. Reg. $11. s
DE KIT #2. One each:
1N48, 1N51, IN81
in pely mﬁ, Reg. $4.16. 51
25 TUBE SOCKETS. Sub-
muntatures. 7 & 9-pin minia-
8 pins. Wt. 1

SPAGHETTI.
shop use In

lengths to 4 8 sizes, 218

thru :7: asstd. _colors, in- 1

sulation. Wt. 1% b Reg. $7.

| -PC. N DR

in poly
Dio
1N34A,

= Plastic handlie
Vg, 5/16, 11/3 . 1/16”
steel socket wrenches in plas-
tic case. Wt. 12 lb. $3.50
value.
7 40 TRIMMERS. FPopular
| mica compression trimmers

in 12 assid. values. Singles,
duals.  triples. Wt Ib. 1
Reg. -

10 XMITTING MICAS

Asstd. values: 00025 to .01
mid. 600 to 2500WV. Some low
loss. too! Ham must! Wt 1
1_Ib, Reg. $27.

3 CAR RADIO ASSEMBLIES.

Permiability tuned front

ends. Cover BC band. I’\;gh but-
L. 2 S.

R s1

00 CERAMIC INSULA-

TORS. Wonderful assorument
stand-off, panel and bush-
ings. Wt. 3 1bs. Reg. $1

POWER SUPPLY KIT!
[]300 VDC @ 70 MA

Reg. $17 ONLY 53-38

Includes power transformer,
IN: 115V, OUT: 300-0-300 @
70 ma: 63, 3A; electro-
Jvtics. resistors, tube sockets,
fuse holder, chassis, cord,
switeh and diagram. Wt. 5 lbs.

0 to 100 MICROAMP
[] WESTON METER!

Req. 521

214 x 2” in clear plastic case.
Welghs only 2 oz. Accurate
red hairline pointer, well
damped. Brand new in orig-
inal boxes!

D Reg. $4.50.0NLY $2.44

3.-TUBE PHONO AMPLIFIER—COMPLETELY WIRED!
Without output transformer.
celleng fidelity and tone.

Ex-
Sep-
tone controls,

D Uses 50L6. 3525 & 128Q7 tubes
Tubes for above. .. .$1.64 (not incl. unless ordered).
| WRITE FOR NEW 1956 BARGAIN BULLETIN!
HOW TO Check items wanted. Return entire ad with check or
ORDER MO. Incl. sufficient postage, excess returned.
orders 25% down. Rated, net 30 days.
Name ..... T w2 B S e e IR B R Sa Ry
(Please PRINT)
Street .. .. ..0en b b bid b N @ 0 b el ams wlFNS 3 0k 7T T
Gy @ e & so b b ot ks = > - nE B3 Zone. ... State. ...... ...
Enclosed $......c00..0- for uits, $........... .. for postage.

LEKTRON SPECIALTIES

28 GARDINER STREET

CHELSEA 50, MASS.

Visit Our New Showroom At 131 Everett Avenue, Chelsea
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GLOSSARY OF ELECTRONIC TERMS

This glossary, which is being published in serial
form, started in Augyst, 1955. 1t consists of a se-
lected group of definitions taken from the booklet
“A Dictionary of Electronic Terms,” published by
Allied Radio Corp., 100 N. Western Ave., Chicago,
IIl. The complete dictionary, containing over 3500
terms, is available from Allied at 25 cents a copy.

QSL Card—Card exchanged by Radio Amateurs to
confirm radio communication with each other.

quarter-wave antenna —An antenna electrically equal
to one-fourth the wavelength of the signal to be
transmitted or received.

quarter-wave transmission line—A transmission line
that is an electrical quarter-wavelength of the fre-
quency for which it is designed.

quartz crystal—Thin square or rectangular slice of
quartz which, when precision-ground and smoothed,
will vibrate at a frequency determined by its thickness
and its original position in the natural quartz. Used
to maintain high-frequency stability in a vacuum-tube
oscillator of a transmitter or receiver.

radiate—To send out radiant energy into space.

radiation—FElectromagnetic energy traveling outward
into space, such as radio waves, infrared rays, x-rays,

etc.

radiation pattern—A diagram indicating the intensity
of the radiation field of a transmitting antenna as a
function of plane or solid angles. In a receiving
antenna, it is a diagram indicating the response of
the antenna to a unit field intensity signal arriving
from different directions.

radio frequency—Specifically, that part of the general
frequency spectrum from very low {requencies to
infrared light (about 10 kc. to 10,000,000 mc.). Gen-
erally, an a.c. frequency whose electromagnetic
field can be radiated over great distances.

radio metal locator—A radio instrument which in-
dictates the presence of metal within its operating
range by a change in meter reading or a change in
a tone signal heard in headphones. Used for deter-
mining positions of buried pipelines, buried metal
objects, metal objects concealed in the clothes of
prisoners, metal objects imbedded in logs about to
be sawed, deposits of metallic minerals, etc.

radiosonde—Method of transmitting meteorological
instrument readings from a weather balloon or other
carrier to recording instruments on the ground. A
radio meteorograph.

raster—A television term referring to an illuminated
picture tube screen obtained without modulation.

RC, RC circuit—Designation for any resistor-capacitor
circuit.

reactance—-Opposition offered to the flow of alternat-
ing current by inductance or capacitance of a com-
ponent or circuit. An inductor having an inductance
L (henries) has an inductive reactance wl (angular
frequency times inductance). This is in chms. The
value increases with frequency. A capacitor having
a capacitance C (farads) has a capacitive reactance
1/wC (reciprocal of angular frequency times capaci-
tance). This is in ohms. The value decreases with
increasing frequency. Reactance is designated by X.
Its reciprocal is susceptance (B).

128

reactor-—A device that introduces reactance (either
inductive or capacitive) into a circuit. A coil or capaci-
tor.

rectification—The process of converting alternating
current into a unidirectional current by removing or
inverting that part of the wave lying on one side of
the zero amplitude axis.

rectifier—A unilateral component, usually a vacuum
tube or other unidirectional current-limiting device,
that accomplishes the process of rectification of alter-
nating current. It may be a vacuum tube, gas tube,
crystal, vibrator, or barrier-layer cell.

reflex circuit—A circuit in which the signal is ampli-
fied, both before and after detection, in the same
amplifier tube or tubes.

regeneration—Method of securing increased output
from an r.f. amplifier by feeding part of the output
back to the amplifier input in such a way that rein-
forcement of the input signal is obtained. With this
arrangement, a signal may pass through the same
amplifier over and over again, with a resultant in-
crease in amplitude. It causes oscillation when car-
ried to extremes.

regenerative receiver—A radio receiver which em-
ploys controlled regeneration to increase the ampli-
fication provided by a vacuum-tube stage (usually
the detector stage).

relaxation oscillator—(1) Generally, an oscillator hav-
ing a decidedly non-sinuoidal output, resulting from
abrupt transitions from one unstable state to cnother.
(2) An oscillator in which the frequency is controlled
by the charge or discharge of an inductor or capaci-
tor through a resistor. (3) A multivibrator oscillator
circuit employing two tubes (or a double-section tube)
with resistance-capacitance coupling between the
tubes to feed the output back and forth between them.
It is used in television circuits to generate sweep
voltages for cathode-ray tubes.

relay—An electromagnetic switch employing an arma-
ture o open or close contactors. A small current
through the coil actuating the armature thus controls
a heavy-duty circuit at the contactors.

resistance—The non-reactive opposition which a de-
vice or malerial offers to the flow of direct or alter-
nating current. The opposition results in production
of heat in the material carrying the current. Resist-
ance is measured in ohms, and is usually designated
by the letter R.

resistance-coupled amplifier—A vacuum-tube ampli-
fier in which the various stages. are coupled solely
by resistances between output and input. A direci-
coupled amplifier. Such systems are useful down to
zero frequency. Often, this term is used for a resist-
ance-capacitance-coupled amplifier, which is a more
common type.

resistor—A radio part which offers resistance to the
flow of electric current. Its electrical size is specified
in ohms or megohms (one megohm equals 1,000,000
ohms). A resistor also has a power-handling rating in
watts, indicating the amount of power which can
safely be dissipated as heat by the resistor.

resonance—(l) When equivalent (combined) reactance
is zero in a circuit containing inductance L and capa-
citancs C. If L and C are in series, circuit current is
a maximum at resonance. If L and C are in parallel,
external current supplied to circuit is @ minimum at
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resoncnce and voltage nearly maximum. (2) At reson-
ance, small amplitude of the pericdic agency that is
maintainirg oscillation or vibration in @ system pro-
duces large amplitude of oscillation or vibration. (3)
Types of resonance: amplitude, period, phase.
resonent circuit—An oscillator circult capable of be-
ing brought into resonance.

RETMA—Abbreviation for Radio-Electronics-Television
Manutacturers’ Association.

Rochelle salt crystal—A crystal of sodium potassium
tartraie, having a pronounced piezoelectric effect. Ex-
tensively used in crystal microphones and phono-
graph piccups.

root-mean-square—When referring to an alternating
currert value, the value that corresponds to the direct-
currert value that will produce the same heating
effect. It is .707 of the peak a.c. value.

scratch filter—A low-pass filter circuit inserted in the
circuit of a phonograph plckup to suppress needle-
scratch noises. It suppresses the higher audio fre-
quencies as well.

screea grid—A grid placed between the control grid
and plate elements of a pentode or surrounding the
plate of a tetrode to decrease grid-plate capacitance.
secondary—One or more transformer windings which
receive energy by electromagnetic induction from the
primary.

secondary emission—Emission of electrons from a cold
electrode when it is hit or bombarded by high-speed
electrons.

selectivity —The characteristic which determines the
ability of a radio receiver to reject undesired and
untuned slgnals. Also called selectance.

selenium cell—A photocell using selenium as a photo-
conductive element. The resistivity of selenium de-
creases when the material is exposed to light.
self-Kias—Referring to a vacuum-tube stage which
produces its own grid bias voltage. Plate current
flowing through a resistor in series with the cathode
lead produces across this resistor the voltage drop
used for grid bias purposes. Also called automatic
C bias.

self-excited oscillator—A vacuum-tube oscillator that
operates without external excitation and solely by the
direc: voltages applied to the electrodes.
semi-conductors—A class of solid materials charac-
terized by comparatively high resistivities. Many of
these are salts or oxides in which conduction is ionic.
Another group, more important in communications, is
composed of semi-metallic elements or oxides in which
conductivity is electronic, but of two types, depending
on impurities present: {a) drift of electrons which are
present in excess; {b) drift of "holes’’ by migration
of electrons in cases where there is a deficiency of
elect-ons. By special treatments, usually thermal, the
resis:ivity, temperature coefficient of resistance or
thermoelectric power may be varied over wlide
rangss. Semi-conductors are finding increasing use
as rectifiers, detectors and amplifiers in transistors
and varistors, thermistors and thermoelectric elements.
sensitivity—(1) Characteristic of a radio or television
recetver which determines the minimum input signai
strergth required for a given signal output value. (2)
The displacement {generally measured in inches dis-
tanc=) of the luminous spot on the screen of a cathode-
ray tube, per volt applied to deflecting plates or per
ampare of current through a deflecting coll.
series—A way of arranging parts in a circuit by con-
necting them end to end to provide a single path for
current flow.
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short circuit—Low-resistance connectlon across a volt-
age source or between the sides of a circuit or line;
usually accidental and usually resulting in excessive
current flow which often causes damage.

short waves—A general term usually applied to
wavelengths shorter than lower limit of the standard
U. S. broadcast band, 200 meters. Frequency is higher
than 1600 ke.

shunt—(1) A precision low-value resistor placed across
the terminals of an ammeter to increase its range by
allowing a definite fraction of the circuit current to go
around the meter. (2) Any part connected in parallel
with some other part.

signal-—The form or variation of a wave with time,
serving to convey the information, message, effect, or
other desired intelligence 1n communications.

sine wave—Waveform corresponding to a pure, single-
frequency oscillation. If amplitude is plotted against
angle (or time, which is in proportion to angle), the
curve is a sine function, From 0 to 90° (one quarter
period), the amplitude increases as the sine of the
angle. From 90° to 180°, it decreases symmetrically
with the increase, forming an arch (of one half period).
During the interval from 180° to 360° (the other half
pericd), the arch is inverted and repeated in a trough,
The periods or cycles then repeat.

smoothing filter—A filter composed of inductance and
capacitance (or either alone) to remove a.c. compo-
nents from the unidirectional output current of a rec-
tifier or direct-current generator.

solder—An alloy of lead and tin which melts at a
fairly low temperature {about $00° F) and is used for
making permanent electrical connections between
parts and wires. Silver solder, which has a much
higher melting point, Is composed of silver, copper
and zinc.

solder gun—A soldering iron having an appec:ance
similar to that of a pistol. It usually has a fast-heat-
ing resistance element at the tip, which operates at
high current and low voltage from a step-down trans-
former bullt into the unit.

solenoid—(1) An electromagnet having an energizing
coil approximately cylindrical in form, acting on a
movable ferromagnetic core or plunger positioned in
the center of the coll. (2) A cylindrical coil.

speech amplifier—An audio-frequency amplifier used
between the microphone or audic sound converter
and the input of the power amplifier to raise the out-
put voltage of the microphone or converter to the re-
quired power amplifier input level to assure the am-
plitier's full output. Generally used with radiotele-
phone transmitters, and also with public address
amplifiers.

sporadic E layer—That portion of the normal E layer
in the fonosphere that sometimes breaks away and
exhibits special erratic characteristics.

squelch circuit—An a.v.c. circuit that reduces or at-
tenuates the noise otherwise heard in a radio receiver
between slgnals by blocking some stage when the
signal amplitude is below a value called the squelch
level.

stagger tuning—Commonly used in television receiv-
ers and high-fidelity radio tuner circuits. A means of
securing a wide bandwidth in a multistage if. am-
plifier by detuning pairs of the tuned circuits in op-
posite directlons by a specified amount.

standard broadcast band—Frequencies extending
from 535 to 1605 kilocycles.
(To be continued next month)
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SURPLUS

inoustRia. ELECTRONIC

POWER TRANSFORMER
Primary—1185 y— phase—ut60 cycle
Secondary-—3700 Volts C,T.—1.7 AMPS
Alrcuoled—MFG——Press Wireless-Type T5378
Porcel Term'ls—Open Frame—(in metal case housing

17 x 12V, x 1215) 9 50
New—0Crated—Ship. wt. abt. 300 Ibs.. ’
SWITCHBOARD-BD-57-— (used in training set-ups.) (20
J;u:k.x in row.) 3 row with plug and cords. The perfect
Monitor. Control, or Demonsteation Unit, 12 x 8 x 10—
(Wouden Case) Near New (unused). S ' 4 95
For Less than the Price of the Plugs . 0

DIODE$—-l:§:, 22, ll:'ew—ﬁ for $1.00
1 v New—2 for $1.00
TUBES-—955, 956, 957, 958A -4 for $1.00; each 7S¢
TBY TRANSCEIVERS. (Less power supply.) $24 95
With all tubes—&Excel. Condition. 5B d
ROTARY CERAMIC SWITCH-_2 Deck—2P-11 Pos. 98
3" ea. Deck. . = g .. .e8, ¢
F.O0.8. N, Y.

REX RADIO SUPPL
88 Cortlond S¢.

WHOLESALE
RETAIL

CO.
New York 7, N, Y.

TRANSISTOR

WIRELESS MIKE

ilable after Years of research s the firsl low cost transistor

ike.
send  your
- Can be u:

Actually a complete minlature wireless transmittsr that
voice through any standard broadcast radlo up to 30

Plete ready-to-operate unit only $7.98 postpald.
S buy. In kit form $5.98
Poatage extra on COD orders and $1.60 deposit required.

SPRINGFIELD ENTERPRISES
Springfield Gardens 13, N. ¥,

LEARN TV~

Assemble 3 TRANSVISION TV KIT in eaty stages. Pay as
you wire—only $15 for Starting Package #1. Leam
while building 2 superd 17° to 27" screen TV Set with
latest features. Ideal for Fringe Areas, adaptadle to UHF.
Easy — no instruments or technical
knowledge required. Free Catalog de:
scribes 8 great TRANSVISION TV KITS.
o today to Educational Dept. ats—

W
TRANSYISION, INC., pept P, NEW QOCHELLE, N. Y.

Absolutely nothing clse

Box S4-F

MOVING?
BE SURE Porurak Erectronics FOLLOWS
YOU. PLEASE SEND YOUR CHANGE OF
ADDRESS TO
PoruLar ELecTrONICS
Circulation Department
64 E. LAKE ST, CHICAGO 1, ILL.

~ Shrinks Hemorrhoids
New Way Without Surgery

Science Finds Healing Substance That

Relieves Pain — Shrinks Hemorrhoids

For the first time science has found a new healing
substance with the astonishing ability to shrink hem-
orrhoids and to relieve pain—without surgery

In case after case, while gently relieving pain,
actual reduction (shrinkage) took place.

Most amazing of all—results were so thorough
that sufferers made astonishing statements like
“Piles have ceased to be a problem!”

The secret is 2 new lhealing substance (Bio-Dyne*)
—discovery of a world-fumous research institute.

This substance is now available in suppository or
ointment form under the name Preparation H.* Ask
for it at all drug counters—money back guarantee.

*Reg. U.S. Pat. Ofr. |
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RATE: 50¢ per word. Minimum 10 words prepaid. ADFil issuo
closes February 3rd. Send order and remittance to: POPULAR
ELECTRONICS, 366 Madison Avenue, N, Y. C. 7.

FOR SALE

DIAGRAMS for repairing radios $1.00. Television $2.00.
Give, make, model. Diagram Service, Box 672-PE,
Hartford 1, Conn.

RADIO Plans-Pocket F-M, Four Band. Oscillator, All
Three Oniy 20c And Stamped Envelope. Printed Cir-
cuit Television Antenna $1.98, See POPULAR ELEC-
TRONICS Sept. Page 117 Ekeradio, 646 North Fair
Oaks, Pasadena, California.

SECRET Beam Transmitter, New, Five Mile Range,
White & Infrared, Portable, Flashlight battery opera-
tlon. Includes Signal Gun, Gunstock, Tripod. Infra-
red Goggles, Remote Control, Carrying Case, Manual.
Government paid over $50. Yours for only $10 post-
paild. Illustrated Signal Corps Manual 50c. Surplus
Box 118, Jersey City 4. N. J

PREFABRICATED etched circuitry boards. Ready to
assemble components. Moenco, Box 42, Haddon
Heights, N. J. .
ARMY Field Telegraph Set. New including Key. Head-
phone, Manual, Carrying Case $10 postpald. Surplus
Box 118, Jersey City 4, N. J.

NAVY Headphones New, Low impedance, Waterproof
Cord & plug $4.00 postpaid. Surplus, Box 118, Jersey
City. N. J.

TRANSISTOR devices, walkie-talkies, VHF AM-FM
Portable radios. geiger counters, radlo control, Photo-
electric relays alt at wholesale prices direct from our
factory. Free literature. Springfield Enterprises, Box
34-E2, Springfield Gardens 13, N. Y.

WALKIE-talkie. Build wireless portable radiophone
for less than $10.00. Plans for variable frequency and
crystal control types, only 50¢ for both. Springfield
Enterprises, Box 54-E2, Springfield Gardens 13. N. Y.
TUBES-TV, Radio. Transmitting And Industrial Types
At Sensibly Low Prices. New, Guaranteed 1st Quality
Top Name Brands Only. Write For Free Catalog or
Call Walker 5-7000, Barry Electronics Corp., 512 Broad-
way. New York 12N, N. Y

TRANSISTOR Radio Kits $5.95 to $11.95. Pocket and
portable. Includes directions, all parts, drilled case,
solder and precut wire. Free Literature. Highland
Electric, Box 553E. Pasadena. Calif.

ELECTRIC Guitars. Amplifiers, parts. wholesale, Free
Catalog. Carvin, PE, Covina, Calif.

USED Television sets $14. Jones, 1115 Rambler, Potts-
town, Penna.

NEW! Radio-Television Tube Base Pin Locator, Com-
puter Type, $1.00 Postpaid. Distributors Wanted.
Electronics, Box 827, Sparks, Nevada.

ELECTRIC Pencil. Engraves all Metals, $1.50. Beyer
Mfg.. 10511-P Springtfield, Chicago 43

15 TESTED One-tube circuits 25¢, including "Radio-
bullder’’ magazine, catalog. Laboratories, 328-L Fuller,
Redwood City, California

WANTED

CYLINDER and old disc phonographs. Edison Con-
cert, Balmoral, Conqueror, Opera. and Oratorlo mod-
els. Berliner Gramophones and Zono-o-phones, Co-
lumbla disc and cylinder Graphophones, Bettini
micro-reproducer. Want old catalogues and literature
on early phonos prior to 1919. Will pay cash or trade
late 581-ﬁ components. POPULAR ELECTRONICS,
Box 50,

TUBES and equipment bought. sold and exchanged.
For action and a fair deal write B. F. Gensler, W2LNI.
36 Crosby St.. N, Y. 12N. N. Y.

INVENTIONS WANTED

INVENTIONS wanted. Patented: unpatented. Global
Marketing Service, 2420 77th, Oakland 5, Calif.

HELP WANTED

GET New Shirt Outfit Free: make $90.00 weekly on
5 average orders a day. Famous quality Made-To-
Measure dress and sport shirts at $3.95 up sell fast to
all men. No experience needed. Full or part time.
Write: Packard Shirt Co., Dept. 261, Terre Haute, Ind.

POPULAR ELECTRONICS
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JOBS to $150¢ Monthly. All trades. So. America, The
Islands, US. #are Paid. Application Forms, Free In-
formation. Write Dept. 72E. National, 1020 Broad,
Newark, N, J.

PROFITS To 150% selling finest Everyday Greeting
Cards. New 21 for $1 Tall Cards, unusual Gifts, 129
fast-sellers. Valuable Gift Bonuses. Assortments on
approval, Stationery samples Free. $1 Gift Free for
promptness! Creative Cards, 4401 Cermak, Dept. 524-C,
Chicago 23.

HAVE extra money for new equipment, clothes, fur-
nishings. Skow friends amazing value new type
parchment, rhotochrome greeting card assortments.
Profits to 1002, plus bonus. Write today for Feature
boxes on approval. 29 free samples Personal Sta-
tionery, free Catalog, Selling Guide. New England
Art Publishers, North Abington 233-N, Mass.

EARN Extra Money Selling Advertising Book Matches.
Free Sample Kit furnished. Matchcorp, Dept. EZ-5,
Chicago 32, Iilinois.

BUSINESS OPPORTUNITIES

TO $100.00 Weekly. Spartime. Home Operated Mail-
order Business. Successful ‘‘Beginner’s” Plan. Every-
ghmg Supplied. Lynn, 10420-E National, Los Angeles
4,

VENDING Machines—No selling. Operate a route of
coin machines and earn amazing profits. 32-page cat-
alog free. Parkway Machine Corporation, Dept. 12,
715 Ensor St., Baltimore 2. Md.
FREE Booklet “Money-Making Facts” tells mechan-
ically-inclined men how to start sparetime business
at home. Lee Foley Company, Columbia Heights,
Minnesota.

UP To 85% Discounts on name brands! Giant 100
page catalog. BTS Products, Box 217, Qakland 74, N. J.
spare time. Simplified mail
income—easy! Auditax,

$70 WEEKLY—home,
Bookkeeping. Immediate
34757Y, Los Angeles 34.

BECOME Tax Consultant. Qur students earn to $3,00

in 3-month season, part-time. We train you—help
you start. Siate approved. Union Institute, 68 Hud-
son, Hoboken 3G, New Jersey.

TAPE RECORDERS

TAPE Recorcers, Tapes, Accessories. Unusual values.
Dressner, Box 66E, Peter Stuyvesant Station, N. Y. 9,

iNSTRUCTION

HIGH Schocl—No Classes. Study at home. Spare
Time. Diplana awarded. Write for Free Catalog
HET10. Wayae School, 2527 Sheffield, Chicago 14, Ill.

MINERALS & PROSPECTING

GEIGER Counter and Metal Detector Kits. Inexpen-
sive, Educatipnal. Free Literature. Electronic Appli-
cations, Dept. B, 5024 Lee Highway, Arlington 7, Va.

NEW! Uranium detector kit, $8.49.
CMG, Box 611-PE, Laramie, Wyoming.

MISCELLANEOUS

FREE Condenser & Resistor Code Chart! Get yours
now Plus new value-packed catalogue! K. & L. Radio
Parts Co., 1406 Venice Blvd., Los Angeles 6, California.

Free catalog.

SENDING. Receiving remails, 25¢ each one year From
date on Magazine. Short, Secretarial. Best service, in-
quire. Absolately confidential. 435l Third Ave., San
Francisco 18, Calif.

EX-RAY Miud! Hypnotize, one glance. Guaranteed
$3.00! Womstoker, Ottery, Cape, Africa.
RULE Others With Thoughts. Full Course. (Adults.)
$2. Delmar Wisdom, 846-S8 Sunnyside, Chicago 40.
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With H. G. Cisin's Copyrighted RAPID
"TV TROUBLE SHOOTING METHOD”

Without experience or knowledge, this guaranteed new method
of servicing TV sets enables you to DIAGNOSLE TV troubies as
rapldly as an expert. NO TH EORY—NO MATH-—vou can locate
all faults in record-breaking time regardless of make or model.

“TV TROUBLE SHOOTING METHOD’ is the most valuable
aid to TV servicing ever written. Be a TV Trouble Diagnosti-
cian. Increase your present earnings. Open your own l'rotit-
able Business or get a high-paying skilled job.

It’s all in this book . . .
Nothing more to Pay—Nothing else to Buy
85 picture troubles, over 58 raster and 17 sound troubles. By
this unigue copyiighted method you know LEXACTLY WIIERE
the trouble is: plus step-hy-step instructions, including 69
RAPID CHECKS, enabling you to find the faulty part.

13 IMPORTANT PRELIMINARY CHECKS NEED NO IN-
STRUMENTS! Of the 69 Rapid Checks, OVER 65 ALSO
REQUIRE NO INSTRUMENTS! Rapid checks include emer-
gency checks for distorted pictures, defective tubes including
PIX tube. plus 57 others. ALL EXPLAINED [N SIMPLE
LANGUAGE. PERFORMED WITHOUT INSTRUMENTS,
MANY CHECKS USE THE PICTURE TUBE AS A GUIDE.

Il. G, Cisin. the anthor, is the inventor of the AC/DC midget
radio. Ife licenses RCA, AT&T, ete. He has also trained (hou-
sands of technicians now owning thelr own prosperous TV service

Post-
paid

organizations or holding highly patd TV positions. llis years of
experience are embodied in this remarkable new book.
Guaranteed Money Back in 5 Days if Not Satisfied!
ABSOLUTELY FREE with each ovder: H. G, Cisin's S
newest hook TV & RADIO TUBE SUBSTITUTION
GUIDE." Gives direct replacements of set and
sicture tubes. Most valuable servicing aid! ACT
OW-_—get both books postpaid at cost of only one!
RUSH COUPON NOW!
H. G. CiSIN, CONSULTING ENGINEER,
Amagansett, N. Y,
Enclosed find $1. Rush both books.

Dept. P-14

for 25 Years

UNIVERSAL TV . . . Famous

Thousands of Successful Grads

ELECTRONICS—the world’s GREATEST new industry is
years ahead of its manpower supply. ELEC-
TRONICS JOBS ARE SEEKING TRAINED TECH-
NICIANS, an acute shortage of which exists
today. Big companies are actually pirating
men from one another because there aren't
enough trained electronics experts to go around to fill the
many jobs.

Wide Scope Electronics Course at UNIVERSAL:

Embraces Radio, Monochrome-Television, Color TV, Industrial
Electronics, Industrial Television, Atom-electronics and Auto-
mation. Automation, a terrific new field, embraced at UTS.
25 Years EXCLUSIVELY in Electronics:

For a quarter of a century UNIVERSAL TV has been training
and placing grad technicians in fascinating big-pay iobs from
coast to coast. You can start earning as much as $150 per week;
no limit as time goes on, or you can open your own business.
UNIVERSAL not a Johnny-come-lately school:

Not o home study or correspondence training, but a ““genuine”
old established resident school staffed by expert instructors and
headed by America’s first TV broadcasters.

Costs so little to prepare yourself for life. WRITE FOR
Many middle age trainees attend; go into
successful business. No previous experience
needed. Approved for vets and non-vets.
Send coupon for FREE BOOK on TV and
electronic opportunities.

¢ — = — — FIlL OUT COUPON == — — — -
UNIVERSAL TV SCHOOL i

1222E Admiral Boulevard, Kansas City, Missouri
PLEASE SEND ME INFORMATION FREE. Afe........000040 I
Name

City
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INFRARED SNOOPERSCOPE
SEE IN DARK TUBE
Selected GTD. Image Converter Tube. Hi- ensitivity
simplified desif.. 2" dia. Willaite screen—Iii Res-
olution. Tube Data. $3.90; 2/$7.50
SNOGOPERSCOPE POWER SUPPLY
4500 VDC/35MA. Using Dual Doubler Crkt., Trans-
former, Rectifiers, Sockets. Resistors, Capacitors &
V7 80Ncyaonar=— L rmbaite & Al . Pl ey i1 $13.50

Fin
bC
10,

son

‘e Only 7,75 ea.

X 454" L x 314" W. Features: 1% Precision re-
sistors, extra long meter scales. 3” rectangular
meter, sturdy bakelite case, rugged jeweled D'Ar-

& test leads. ldeal for Ham, Experimenter and
Beginner. Plus 40c ship in U.S.A.
SOLD ON ‘“TAB' MONEY-BACK GUARANTEE

NEW POCKET AC-DC MULTITESTER
000 Ohms Per Volt

est precision Hi-accuracy VOM. Reads AC &
Volts: 0, 5. 25, 250, 1000 v. DCMA: 0, 1,
100 MA. OHMS: O, 10. 100K. Size 1¥4” D

wal mieroamp movement. Compleie w/batteries

NEW VARIABLE 0 TO 6 & 12 YOLT/12 AMP

: Dc Power Supply

S S Battery Eliminator, Charger, Mode! RR, Plate:
Aircraft, Marine or any DC requirement. Extra
Hvy. duty Selenium Rectifier. 2 meters V & A.
Designed for cont. service & up to 20 amps inter-
mittent overload.

MODEL T612V12AC . ................ $29.9%

4A

IBVSAC 14vDC_1 Amp $1.60; 24 $2.40; 3A $3.45;
; 2

1 Amp
T E reseo Guaranteed

NEW ''TABTRON'' SELENIUM RECTIFIERS
FULL WAVE BRIDGE
Dated—One Year Guarantee

° 9.20.
$2.70; 2A $3.40; 3A $4.75;
i 12A $18.10.

OUR 12th YEAR IN BUSINESS

NEVER A DISSATISFIED CUSTOMER

6AQS .45 654 .45  12AX4 .70
6AS5 (75  6SAT7 .45  12aAX7 .55
SATS .35 &sH7 40 _128H7_ 63
6AU4 .75 45 et
6AUG 40  65ky a5 |CK1026 3.25
6AX4 .60 65L7 .55 128Y7 .70
e8A6 .45 65N7 .55 (28YF .70
6BCS .45 65Q7 -39 123Ky .43
68Es .45 674 1.00 33287 &
6
eBGe 112 |[cK722 95| 12507 .45
6BKS 75 g8 .75  19BG6 1.25
SBL 80  eus .78 25BQ6
6BNG 83 &ve 45 2576 as
68a6 .80  gu g 55 5Cs 50
6BQ7 3  gxa .30 35ie 50
6¢c4 35 7a8 50 3s5wa as
7¢5 §S 35z a5
2021 751 7F7 .55  50A5 a5
6CB6 T4 7¥8 68  50B5 55
6CD6 112  IN7 55 50Cs as
H 7Q7 75 s0Le 40
6J5 38  12AT6 .40 75 as
36 45 12AT7 65 78 as
6K6 9 12Au7 so0 77 .40
6K7 35 12AVe .35 117L7/N7
6L6 65 _ 12av7__7s 1.7s

IT YOURSELF—HI-FI AMPLIFIER

HI-FI MUSIC LOVER'S AMPLIFIER FInest qual-
ity. Rated: 10 Watt, Distortion: 11405, Freq:
&£ 1DB (20 to_ 20,000 CPS). Output: 4, 8, 16
Ohms. Brown Hammerlold finish. Size: 107 x
8” % 6”. Wt. 9 Ibs. 115V/60 cv. Complete &
detailed inst. Anyone can buiid & assemblie
with enjoyment,

Model TLJ-10. ...... S R o S T c....Only $521.00

FREE! WRITE TODAY FOR OUR NEW CATALOGS

ea.;

80

GENUINE ‘'INCA™ 0 |
sizes Squure & Hex head nuts & bolts i1/4” to 9/18”. Precision
mf

INSTANT HEAT SOLDERING GUN—Handiest & Hghtest soldering

for fine or heavy duty soldering. Equal 125 Walt soldering

un ) 1
ﬁ-on. Special alloy non-corrading tip, automatic light, easy grip,
perfect balance, rugged construction. 115V/60 cy

Model *‘TAB" 560 @ $4.49

PLASTIC UTILITY BOXES—Size 1034" x 6.4”7 x 214", l/»l2élg
Compartments @ $1.59 ea. @ 31
HOOK UP

R «-..Any Seven
WIR Asst’d 5 Colors, 100 ft./roll; 500 fi. @ $1.98
CTAB' Special ... @ 6 For $10

. @
COMBO TOOL KIT—You get: 6" Long Nose plier, 6 s‘i)dnel cutters,
) Y

Watt Soldering Iron “ T ot $2.95
WUIREINER WRE/ﬁCH—{Nith 1001 Uses. Fits 950, all

Guaranteed Rustproof, Brkproo 50c ea.; 12/%5

TH%R ELECTRIC SPEED DRILLS—201J 147 with Jacobs chuck.
2400 RPM/115 VAC, with 9 Drills in case, Special @ %$14.95
325 3"

with geared chuck, 1000 RPM/115 VAC...... $23.25

SAVE $ $ $on ""TAB'" PART KITS
Most Popular Values &nd Sizes

100 CARBON RESISTORS
i0
48 TERMINAL STRIPS

ELECTROLYTIC COND. 4
S i
10 TOGGLE SWITCHES
25 TUBE SOCKETS ed.
50 INSULATORS

TERMS: Money Back Gtd. (cost of
“ ?’ mdse. only). 55 min. order F.0.B.
N.Y.C. Add shpg. charges or for
€.0.D. 259 Dep. Tubes Gtd. via
R-Exp. only. Prices shown are sub-

ject to change.

111 Liberty St., N.Y. &, N.Y., Rector 2-6245, Dept. 2PEs
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Precision Electronics (Grommes)... . . .. 16
Precision Electronics (Westerp Radio) . 118
Progressive “‘Edu-Kits” inec. ........ I 3

RCA Institutes ............ ...
Radio TV Training Association.
Radio & Television News..
Raytheon Manufacturing Co. .
Rex Radio Supply.. ... . >
Rider, John F. Publishing
Rinehart Books ... ...

Rockbar Corporation

Science Kits ......... . ..
Sherwood Electronic Labs
Shure Brothers ..........
Silvo Hardware . ... ..
Simpsen Mfg. Co., Mark
Smith, lohnson & Co. .. ..
Solar Electronics ... .. .. ..
Sprayherry Academy of Radio. .
Springfield Enterprises .. ...
Stanley Eiectronies Corp.

TV Sales Company
TAB

Co., Inc.

Tech-Master Products Co.
Tetrad, inc. ........

Thorens Company
Transvision, Inc.
Tube Mart, The..
U. 8. Air Force.
Universal Televis

V.S.l. Television School.
Valparaiso Technical College.
Viking of Minneapolis......
Von Schrader Mfg. Co. .
Whitehall Pharmacai Co. ..
World Radio Labs..:ae.sy .

YMCA Trade Schools.........
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Prepare for a Good Paying Job—Or Your Own Business

PR UVES | Will Train You at Home in

RADIO-TELEVISION

onLiberal No Obligation Plan!”

New Equipment! New Lessons! Enlarged

Course! The true facts are yours in my

big new catalog . . . YOURS FREE . . .
JUST MAIL COUPON!

i 1 can train and prepare you in as little as
10 months to step into the big opportunity
Radio-Television service field. Train without

signing a binding contract . . . without obli-

gating yourself to pay any regular monthly ;:::'a:-ts“é”b'a"
amounts. You train entirely at home in spare Acadlemny of lga’;xyo =4
hours . . . you train as fast or as slowly as

you wish. You'll have your choice of THREE SPRAYBERRY TRAINING
PLANS . . . planned for both beginners as well as the more experienced
man. Get the true facts about the finest most modern Radio-Training avail-
able today . . . just mail the coupon for my big new 56 page fact-filled
catalog plus sample lesson—both FREE.

Troin the Practical Way—with Actual Radio-Television Equipment

My students do better because I train both the mind and the hands. Sprayberry
Trainiag 1s offered in 25 individual training units, each includes a practice giving
kit of parts and equipment . . . all yours to keep. You will gain priceless practical
experience building the specially engineered Sprayberry Television Training Re-
ceiver, Two-Band Radio Set, Signal Generator, Audio Tester and the new Spray-
berry 18 range Multi-Tester. plus other test units. You will have a complere set
of Radio-TV test equipment to start your own shop. My lessons are regularly
revised and every imporiant new development is covered. My students are com-
pletely trained Radio-Television Service Technicians.

See for Yourself...Make Your Own Decision

NEWEST Mail € Todav!

DEVELOPMENTS semigll SOUPGT HRaSiE
Your training The coupon below brings you my big new catalog plus
covers U H F, Color an actual sample Sprayberry Lesson. 1 invite you to read
Television, F M, the facts . . . to see that I actually illustrate every item

Oscilloscope
Servicing, High
Fidelity Sound
and Transistors.

1 include in my training. With the facts in your hands.
you will be able to decrde. No salesman will call on you.
The coupon places you under no obligation. Mail it now,
today, and get ready for your place in Radio-Television.

SPRAYBERRY ACADEMY OF RADIO

111 North Canal Street, Dept. 105-H, Chicago 6, lllinois

o SPRAYBERRY ACADEMY OF RADIO
< MO T ARS mowgy Dept. 105-H, 111 N. Cono) St., Chicago &, 11,

o eloision

Pleose rush oll infarmotion on your ALL-NEW Radioc-Tele-
vision Troining Plan. | understand this does not obligate me
ond thot no solesman will coll upon me. include New Cato- |
log ond Sample Lesson FREE. 1

Nome. Age_.

Address.

Clty Zone. Siote.

WWW akhreriaaniadiahistary com
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Hi Fi
wall storage
unlits

MODEL 27K
MODEL 28K
matched equipment

and speaker
cablinets

Model K-3
newest Rebel*
corner folded horn kit

... all you need is a screwdriver!

Machined wood pieces key exactly to
each other! Pre-shaped, pre-drilled, pre-engineered and not a
scrap of sawdust left over!

THE REBEL K-3

Identical acoustically with the
KR-3, first and largest of the
Klipsch-designed Rebel series of
corner folded horns. Using the mir-
ror images of room walls at a cor-
ner, the K-3 extends bass down
nearly to 30 cycles! Two compan-
ion Rebel kits are more economical
but only in price and size.

Prices slightly higher west and south

THE"“ST” SERIES

Wall storage units . . . ten basic
Cabinart designs in kitform or
assembled, ready to finish. Each is
tailored to the needs of hi-fi installa-
tions. The Series includes a nine
cubic foor bass reflex cabinet.

-
:§i | -
A

! -
Prices from
$21.00 to $36.00

.. .the pianeers in radio furniture
for high fidelity.

WRITE FOR THE NAME OF YO UR
—m
99 NORTH 11th STREET, BROOKLYN 11, NEW YORK
*
Trademark

WWW amerieaniadiahietary com

NEAREST DEALER AND MAIL O

FURNITURE KITS

The new 27K and 28K typify Cab-
inart kit utility and economy. Both
point up the unique design func-
tions necessary to the correct hi-f
installation.

Equipment Cabinet
-— $51.00

Bass Reflex
$39.00

RDER HOUSE,

Equipment Storage

. Equipment/Speaker
Enclosure Kits

. The Rebel Speakers
Wall Storage Cabinets
. Accessorles By Cabinart

I
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