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...and think—

if youre an
independent service
man your best

buy is

Ask your distributor
for your copy of the
new Du Mont Picture
Tube Data Chart

CATHODE-RAY TUBE DIVISION, ALLEN B. DUMONT LABORATORIES, INC,
750 Bloomfield Avenue, Clifton, N. J.
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For a Successtul Care
Radio-Television

" TrainatHome
" inSpare Time
withN.R.I.

OLDEST en!
LARGEST

Home Study Radio-Television School

ENGINEER STATION WHPE
“Thanks to NRI, I operated a '
successful Radio repair shop. New
1 am an engineer for WHFE."”
VAN W. WORKMAN, HIGH
POINT, NORTH CAROLINA

QUICK SPARE TIME CASH
“Knew nothing about Radio-TV
when [ enrolled. After 15 lessons
started repairing sets. My future
looks bright.” DONALD B.
ACKERMAN, MINNEAPOLIS,
MINNESOTA

HAS OWN TV BUSINESS

“Quit my job to do Television
work full time. I love it and do all
right finarcially.” WILLIAM F. T

KLINE, CINCINNATI. OKIO &‘}:3'&%

You Learn Servicing-Broadcasting |
B at Home-By Practicing
with Kits N.R.l. Sends

Nothing takes the place of
practical experience.
why NRI training is Learning-
by-Doing. With Servicing
Course you build Radio shown
at top and other equipment.
With Communications Course
you build Transmitters at keft
and other equipment. Catalog
shows all equipment you get.

Available To

X VETERANS

Under G.I. Bills

el

Prosperous Fast Growing Industry Offers You

It’s the trained man who gets ahead—gets the
better job, drives & better car, lives in & better
home, is respected for what he knows and can
do. For a jeb with a future—fincg out how you
can train at. home for Radio-Television.

TODAY’S OPPORTUNITY FIELD

Training PLUS OPPORTUNITY is the ideal
combination for success. And today’s OPPOR-
TUNITY fie'd is Radio-Television. Over 125
million home Radios plus 30 million sets in
cars, plus 4D million TV sets mean big money
for trained Technicians. More than 4,000 Radio
and TV broadcasting stations offer interesting
and important positions. Color television, port-
able TV sets, Hi-Fi, assure future growth. Find
out about NRI. Since 1914—for more than 40
years—NRI has been training ambitious men

That’s

Dept.
i Mail

wwWw americanradiohistorv com

GOOD PAY-BRIGHT FUTURE-SUCCESS

at home in spare time for Radio-TV. With
NRI 50-50 method, you study basic principles
AND learn by practicing with actual equip-
ment NRI furnishes. You learn with your hands
and your head. You get dependable training,
backed up by the reputation of the oldest and
largest home study Radio-TV school.

ADD TO YOUR INCOME SOON
$10-$15 A WEEK IN SPARE TIME

Soon after enrolling many start earning extra
money fixing sets. Many open their own full
time Radio-TV shops after getting NRI Di-
ploma. MAIL COUPON. Get FREE Sample
Lesson and 64-page Catalog showing equip-
ment supplied, outlines of courses, opportuni-
ties in Radio-TV. Price is low—terms easy.
Address: NATIONAL RADIO INSTITUTE, Dept.
7EF. Washington 9, D. C.

b aathtoo. FIREE

National Radio Institute

|
7EF, Washington 9, D. C. !

me Sample Lesson and 64-Page Catu]ugl

! ' FREE. (No salesman will call. Please write plainly.)
Namesm m s o e Age__ _ '

Address '

ACCREDITED MEMBER., NATIONAL HOME STUDY COUNCI_LJ
o ot — i St

3
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MAY, 1957

[ Radio-Electronics |

Formerly RADIO CRAFT ® ncorporating SHORT WAVE C(RAFT ® TELEVISION NEWS ® RADIO & TELEVISION®

EDITORIAL

33 U. S. Government Needs Inventions—Hugo Gernsback ON THE COVER———
AUDIO—HIGH FIDELITY

34 Low-Cost Remote Amplifier—Roland Jordan, Jr.
36 Modern Phonograph Cartridges, Part II—Julian Hirsch

38 Enclosure Kits Aid Audio Builders (Cover Feature)—Eric Leslie Typical hi-fi enthusiast Carol
40 Electronic Crossover Amplifier—George L. Augspurger Hughes of New York City
42 Too Well Checked—Monroe Com prepares to install the
43 The Last Link—Norman Crowhurst Eiepa LS SEERICOM [phez

finished enclosure kit.

44 Negative Feedback Controls Selectivity
45 Can Cheap Speakers Be Improved?—A. L. George
131 New Records

Color original

WHAT ’ S N EW by Gary Wagner Studio

47  Pictorial Report of New Developments

TEST INSTRUMENTS

48 Two New TV Testers—Robert F. Scott
531  Capacitor Checker—Joseph Cozzo
52 A Scope Switch—Richard Graham

RADIO

534 Electronic Texas Towers—Col. Nelson S. Brooks
- 56  Electronic Crossword Puzzle—Charles Henry
v 37 30-Mc Transistor Superregen—Edwin Bohr

539 Misleading Heater String—V. F. Woychoski

60  Transistorized Rig Works 10-Meter Dx—Richard S. Griffith, WTMPQ Hugo Gernsback

e Editor and Publisher

ELECTRONICS T e

62 Light Meter for Electronic Flash—Cuy Sluughter mdsﬁ""ama“ ‘Managing Editor ‘g

78 Electronics Times Traffic Signals—Leo G. Sands Robert F. Scott )

81 How Electronics Controls Humidity—Thomas L. Bartholomew s 'Que.;‘nwzrwc. B e
.................. Editorial Associate 3

TELEVISION Matthew Mandi

............ Yefevision Consultant

86 Rhomboids for TV Reception—H. W, Kline Elizabeth Stalcup

()4 LOC’Jtil]g Intermittents—Pau] B()ller .............4...Pmducuon Manager
98 Customers We Could Do Without—Art Margolis A"g'e.f.a.iﬁf!f.scumm Production
106 TV Service Clinic—Conducted by Jerry Kass W, Lyon McLaughlin

...Tech. 1lustration Director

111 TVDX-—Robert B. Cooper Jr. R

..Art Director

— Books 113 Patents Lee R??.‘TT......Genau\iﬂanaget
140  Business and People 126  Question Box John J. Lamson P |
139  Corrections 134 Radio-Electronic 6. Aliquo gyl
18  Correspondence Circuits Sl Circulation Manager
116 New Devices 143  Tecchnical Literature . A“m_{;os,',';‘:,"‘,,, Newsstand Sales
8 News Briefs 123  Technicians’ News Robert Faliath
" 3 e Promotion Manager
121  New Tubes and 129  Technotes o _
Semiconductors 137  Try This One Y, a1
e .
0'.‘..\

NEXT MONTH: HOME CONSTRUCTED AUTOMATIC SHUTOFF FOR YOUR RECORD PLAYER ©
EASILY BUILT COLOR SUBCARRIER SIGNAL GENERATOR

Associate Member Institute of High Fidelity Mfrs., Inc.

RADIO-ELECTRONICS, May, 1957, Vol. XXVIII, No. 5 Published monthly at Mt Morris, Ill, by Gernshack Publications, Inc. Second-class mail privileges authorized
at Mr. Morris, 11l Cobyright 1157 by Gernsback Publications. Inc. All rights reserved under Universal, International and Pan-American Copyright Con"e““"‘f‘ﬁ' jes $4.50
SUBSCRIPTION RATES: 1], 8., U. S. possessions and Canada, $4.00 for one year:; $7.00 tor two years: $0.00 for three vears: single copies 35¢c, Pan-American countries 33.9
for one year; $8.00 for two years; $10.50 for three years. All other countries $5.00 a year; $9.00 for two vears: $12.00 for three vears. - . Wh
SUBSCRIPTIONS: Address correspondence to Radio-Electronies, Subscription Dept., 404 N. Wesley Ave., Mt. Morris, Iil., or 154 West 14th St., New York 11. N. Y. en
requesting a chanze of address, please furnish an address label from a recent issue. Allow one month for change of address. . n

GERNSBACK PUBLICATIONS, INC. Executive Editorial and Advertising Offices, 154 \West 14th St., New York 11, N. Y. Telephone Algonquin 5-7755. Hugo Gernsback,
Chairman of the Board; M. Harvey Gernsback, President; G. Aliguo, Secretary.

BRANCH ADVERTISING OFFICES and FOREIGN AGENTS listed on page 149. n

POSTMASTER: It undeliverable, send Form 3578 to: R1ADIO-ELECTRONICS, 154 West 14th St.. New York 11, N. Y. *Trademark registered U. 8. Pat. Office.
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Get into

You get 19 big kits
of equipment!

GOOD JOBS . . . MORE MONEY
SECURITY . . . ALL CAN BE YOURS

YOU are needed in the great modern Tele-
vision-Electronics industry. Trained techni-
cians are in growing demand, at excellent
pay, in sales and service, manufacturing,
broadcasting, telecasting, communications,
research, and many other important branches
of the field. National Schools Master Shop-
Method Training, with newly added lessons
and equipment prepares you in your spare
time right in your own home for these fasci-
nating opportunities. OUR OUTSTAND-
ING METHOD IS PROVED BY THE
SUCCESS OF GRADUATES ALL OVER
THE WORLD!
YOUR TRAINING IS ALL INCLUSIVE

We prepare you for a long list of job
opportunities. Thousands of TV and Radio
receivers are being sold every day—more
than ever before. And, now, Color TV is
here. Applications of Electronics in industry
—AUTOMATION —are growing in tre-
mendous strides. The whole field is alive —
opening up new, important jobs rapidly.
National 3chools complete training program
qualifies you in all phases of the industry.

YOU EARN WHILE YOU LEARN

Many students pay for their entire training —
and more — with spare time earning. We'il show
you how yau can, too! Early in your course you
receive material that shows you how to earn
extra money servicing TV and Radio receivers,
appliances, etc., for friends and acquaintances.

MAY, 1957

RADIO=-ELECTRONICS

LEA 1.
ARN ALL 8 pupgg [ o ruE INDUSTRY
BY SHop METHOD | HOME TRAINING

1. Television i
Velevision. .. . Sound Recording
including Color Ty . & Hi-Fidelity

2, Radio ... AM, FM 6. Automation

3. Industrial Electronics 1. FCC License Preparation

4. Communications- 8. Radar & Micro Waves

—>

! Let National Schools of Los

Angeles, a Practical Resident
Technical School for over 50
years, train you at home by
Shop-Methed for unlimited
opportunities in All phases of
TV, Electronics, Radio.

o/
>~/

YOU GEYT EVERYTHING YOU NEED

Clear, profusely illustrated lessons, shop-
tested manuals, modern circuit diagrams,
practical job projects—all the valuable
equipment shown above—many other ma-
terials and services — consultation privilege
with our qualified staff, and Graduate Em-
ployment Service. EVERYTHING YOU
NEED foroutstanding success in Electronics.

INDUSTRY NEEDS YOU. NATIONAL SCHOOLS
WILL TRAIN YOU. SEND FOR FACTS TODAY
NO OBLIGATION.

YOU LEARN BY SHOP METHOD . ..
you do servicing, circuit analysis, and do
over 100 down-to-earth experiments. You
build a Superhet Receiver and a modern TV
Receiver, from the ground up, including a
new, big screen picture tube. You also re-
ceive a professional, factory-made MULTI-
TESTER. All of this standard equipment is
yours to keep . . . at just one low tuition.

wgprova tor i BEERE LG A
NATIONAL SCHOOLS

LOS ANGELES 37, CALIF.

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 190S
LOS ANGELES 37, CALIFORNIA
’ GET FAST SERVICE— MAILNOW TO

NATIONAL SCHOOLS, pepT. RG-57
’ 4000 5. FIGUEROA ST,
, LOS ANGELES 37, CALIF,

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

NAME AGE

’ ADDRESS
CITY. ZONE

[3 Check if interested ONLY in Resident $chool teaining at Los Angeles
VETERANS: Give dote of Dischorge

STATE

L o]

~-——-—-—------—-
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HOW’'S THIS FOR EASY SERVICE
... EASY INSTALLATION

C ) -
T ¢ 9
Loosen 4 thumbscrews and the
lid’s off for easy access and
fast servieing.

JiE

Folds back when not in use in
casy-sliding accessory wall-
mount bracket.

4 Thumbscrews attach acces-
sory record player mount. |
(Note: *“cooling area” pro-
teets phono mechanism.)

Write-in on each gain control |
prevents embarrassing mis- |
takes in volume settings. \
(Easy to erase markings.) N

INTRODUCING BOGEN FLEX-PAK

custom flexibility in packaged PA

portable. .. or permanent ... make more sales, more profits

it

Meet Bogen’s Flex-Pak public address line.
Here’s true portability. Here’s easy servic-
ing. And here’s all the flexibility, perform-
ance and dependability you’ll need to satisfy

at practically every popular wattage. Get
in touch with your Bogen representative or
write for all Flex-Pak specifications and
prices. NOTE: We also supply famous-
make indoor and outdoor speakers, micro-
phones and other accessories for all your
Bogen public address system installations.
Mail coupon now for the exciting details.

90% of your commercial applications—
without going to the additional effort and
delay of expensive custom designs. You can
offer Flex-Pak systems in every price range,

Two of 12 New Amplifiers In The Exciting Flex-Pak PA Line

with
aceessory
Manual Phono

4 Microphone Inputs (panel switch converts
one microphone channel for phono or tuner),

Superb L330 30-Watt Amplifier

Built-In Remote Gain-Control Circuit, Exclusive 3 Microphone Inputs (panel switch converts one " L
Anti-Feedback Control, Speech Filters, Sepa- microphone channel for phono or tuner), Speech .
rate Bass and Treble Tone Controls Filters, Separate Bass and Treble Tone Controls x

Size: H. 5%", W. 16%"”, D. 13", Wgt.: 25 lbs. Size: H. %", W. 14%”, D. 13", Wgt.: 24 lbs. |

MAIL THIS COUPON TODAY FOR DESCRIPTIVE BROCHURES AND PRICES

Dept.NQ, David Bogen Co., Inc., P. O. Box 500, Paramus, N. J.
Gentlemen: Please send me descriptive literature and price

information on your BOGEN FLEX-PAK public address equipment.
M NAME.
n
check: one  [J deaier 1 jobber {1 sound specialist
ADDRESS
PUBLIC ADDRESS SYSTEMS SR T STATE

A UNITRONICS CORPORATION AFFILIATE

{1 Please send me 24-page, illustrated brochure, “What You Should
Know About Sound Systems.”

O Plcase seind me your 56-page, illustrated book, *Understanding
Iligh Fidelity,” by L. H. Bogen and L. Biancolli. (I enclose 25¢.)

e ccmce——————————————

RADIO-ELECTRONICS
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Jack Dempsey

The former world's heavyweight boxing
champion says: 'l know the vaive of g
training, and believe me, for 25 years,
DeVry has been one of Amerika’s oul-
standing electronics training cemters! The
Employment Service is ‘tops’ too!’”

THESE DeVRY TECH
GRADUATES VERIFY
WHAT DEMPSEY SAYS

NICK BARTON,
Winais, a DeVry
graduate, new has
his awn business
and tells us he is
“literally snawed
with work.”

GEORGE D.
CROUCH, Califor- |

nia, was a retail
store clerk. He took
the DeVry program,
and today is in bus-
iness for himself.

. EDWARD HAHN,

| Hlinois. Now an elec-
tronics tachnician
with Televiso, Inc.
DeVry Tech training
helped him prepore
tor his present posi-
§ tion.

“If You Want to Make More Money

FuII or Part Time in

VISIO

ELECTRONICS

DeVry Tech Has An Answer,”
SAYS JACK DEMPSEY

RADIO

NO TECHNICAL EXPERIENCE NEEDED -
YOU CAN LEARN IN YOUR OWN HOME!

Great opportunities are found in Electronics—one of today’s
top fields. Good jobs in modern plants, TV — Radio studios,
offices and laboratories await trained men who can bvild,
install, operate and service Electronic equipment. And equally
exciting are the possibilities for starting your own servicing
shop. The coupon below will bring you full details — Free!
HERE'S HOW TO GET STARTED!

You can get Television-Radio-Electronics training right in your
own home. You don’t need previous technical experience,
advanced education, or exceptional “aptitude.” And the
training DeVry Tech provides is “'tops.” What's more, DeVry
helps you get started toward a job, or a servicing shop of

your own!
TOO GOOD TO BE TRUE?

Not at all! Our fifes show that many men—high schoo! grad-
vates, truck drivers, store clerks, unskilled workers—now have
the better jobs they wanted because of their DeVry diplomas.
Age is no barrier — DeVry trains men 17 — 55.
TWO GREAT TRAINING CENTERS —
CHICAGO and TORONTO

If you can come to either of DeVry’s training centers—Chicago
or Toronto — you can prepare under the close guidance of
friendly, experienced instructors. You can use valuable equip-
ment similar to that found in the field. Write today for com-
plete information.

A SAMPLE LESSON IS YOURS

FREE!

See for yourself how DeVry train; you for
real opportunities in Electronics.We'll also
give you a free copy of an mhveshng
booklet, "“Electronics and YOU

ARE YOU OF
DRAFT AGE?

We have valuable informa-
tion for every man of draft
age; so if you are subject to
military service, be sure to
check the coupon.

CHICAGO 21,
FORMERLY
D:FOREST’S TRAINING, INC.

MAY, 957

ILLINOIS

DeVry Technical Institute

Accredited Member of
National Home Study Council

You.”

Please Print
Street . .

City

#1080

4141 Belmont Ave., Chicago 41, I,

Please give me o FREE Sample Lesson and your booklet,

Nome . . ... e

..Zone. . ...

EARN AS YOU LEARN—by serv-
icing radio and TV sets at home
before you complete the training.

LIVE-WIRE EMPLOYMENT SERV-
ICE — puts you in touch with
job opportunities—even helps
you establish o service shop of
your own.

BUILD TEST EQUIP MENT —You
assemble your own high quality
test equipment to help you earn
money servicing Radio and TV
sets in your spare time.

Dept. RE-5-N

“‘Electronics and

Age

[[] Check here |f subled to m|l|00ry training.

DeVry’s Canadian Training Center is located at
580 Roselawn Avenue, Toronto 12, Ontario
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Tung-Sol receiving tubes for TV, radio
and Hi-Fi replacement are exactly
the same as those supplied to leading
independent set makers. This one fine
quality is your assurance of long,
trouble-free service that keeps cus-
tomers with you year after year. Tell
your supplier you'd rather have
Tung-Sol Tubes. TUNG-SOL ELECTRIC
INC., Newark 4, N. J.

! ®
OTUNG-SOL
M

MAGIC MIRROR ALUMINIZED
PICTURE TUBES

RECEIVING TUBES

g -

8 18

B p T
inlature Sealed Beam Sigaal Radio and
Ml::l s Headlamps Flashers TV Tubes

§ i i
Aluminized Speciat Semiconducter
Picture Tubes Purpose Tubes Products

TACAN DATA LINK, latest contri-
bution to air safety, may be a major
step to an air-traffic control system able
to handle not only present high-speed
aircraft but also the coming traffic
problems of the jet age.

Tacan and its commercial counterpart
Vortac give the pilot accurate informa-
tion on his bearing and distance from
the station, but do not solve the prob-
lems faced by the ground controller at
a busy airport. He should know the
exact position of a large number of
planes—as well as their altitude, speed
and heading-——at the same time, and
be able to give directions to them almost
simultaneously.

Added to the Vortac or Tacan sys-
tem, the Data Link originates informa-
tion which rides “piggyback” on the
Tacan transmission. Henri G. Bu-
signies, president of Federal Commu-
nications Laboratories, in a recent in-
troduction of the equipment, explained
that these transmissions can supply full
data on identification, speed, course,
altitude and position every 6 seconds.
The ground station can issue instruc-
tions covering all these by simply press-
ing buttons which cause the orders
to appear on the face of the correspond-
ing meters in the aireraft. In addition,
a “library” of 31 messages can be
transmitted and, due to the nature of
the equipment, they will appear in each
plane in the language of the pilot.

The Data Link can easily supplement
present Vortac or Tacan systems by
adding a few pieces of equipment and
installing meters modified to show or-
ders and inelude pickups for informa-
tion to be transmitted.

The Tacan Data Link airborne equip-
ment provides a system that permits

Tacan Data Link airborne equipment display.
Meters indicate actual and ordered conditions—
latter by second set of numbers or wedge-shaped
indicator at dial edge. Right meter is mode
(type of ground control) and message indicator.
Lower instruments are channel and (air-to-

ground) message selector.

www americanradiohistorv com

the ground controller to indicate on the
instruments in the plane what speed,
height, rate of descent and direction to
fly.

RADIATION INTERFERENCE by TV
receivers above 260 mc will now have
to meet FCC requirements on all uhf
TV chassis placed in production by
June 30, 1957, and all TV receivers
manufactured after Dec. 31, 1957. This
represents a 6-month postponement
over the original dates the FCC set for
compliance with regulations limiting
the radiation of TV receivers. After
the new dates, all receivers will require
certification that their radiation does
not exceed the legal limits.

Postponement was requested by
Radio-Electronics-Television Manufac-
turers Association.

TRANS-ATLANTIC SCATTER plan
of an ionospheric scatter system for
fixed trans-Atlantic communications
was adopted in Montreal, Canada.

The Council of the International Civil
Aviation Organization approved a pro-
posal by the United States to form a
forward propagation system between
Canada, Iceland, Greenland, Ireland
and England. (See “Over-the-Horizon
Radio Presages World Television,”
RADIO-ELECTRONICS, September, 1956.)

This system will be similar to that
between Alaska and the Aleutians where
point-to-point communications have been
established with Collins transmitters.

What type of equipment will be used
for the North Atlantic system has not
been decided. The new system is to be
built at an estimated cost of $5 million

(Continued on page 12)
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ALLIED

1957

value-packed 356-page

CATALOG

ALLIED RADIO

IGO0 N.WESTERN AVENUE - CHICAGOD 80, 1LL.
Telephoae Hévmarker 16800

d[m‘qm{&éﬂdﬂ«% OUE YeTh YEag

CATALOG
NG. 160

3
1ME LARTH SATHLUITT ‘95 7

INDER QN
PAGE 349

A R LR RN MR AR AN RSN NNERTN

the only COMPLETE catalog
for everything in electronics

(onldi Most Conpletr Stocks,

® Latest Hi-Fi Systems and Components
e Super-Value KNIGHT-KITS
® P.A, Systems & Accessories ® Recorders &
Supplies ® TV Tubes, Antennas, Accessories
o Amateur Receivers, Transmitters,
Station Gear e Test and Lab Instruments
o Specialized Industrial Electronic
Equipment e Huge Listings of Parts, Tubes,
Transistors, Tools and Books ...

FEATURING

SUPER-VALUE knight-kits

The very finest electronic equipment
in money-saving kit form—Test In-
struments, Hi-Fi Kits, Ham Kits,
Hobbyist Kits. Easiest to build and
you SAVE MORE!

EVERYTHING IN HI-FI:

World’s largest selection of quality
Hi-Ficomponents and complete music
systems. MORE PEOPLE BUY THEIR
HI-FI FROM ALLIED THAN ANYWHERE
Get ALLIED’s 1957 Catalog—it’s complete, ELSE IN THE WORLD!
up-to-date—356 pages packed with the
world’s largest selection of quality elec-
tronic equipment at lowest, money-saving
prices. Get every buying advantage at
ALLIED: fastest shipment, expert personal
help, lowest prices and guaranteed

satisfaction . . .

EASY-PAY TERMS:

Only 109, down, up to 18 months to
pay. Available on orders over $45.
Fast handling—no red tape.

- A D G W0 G 8 N o
ALLIED RADIO CORP., Dept. 2-E-7
100 N. Western Ave., Chicago 80, lil.

send for the leading electronic supply guide

[(J Send FrEE 356-Page 1957 ALLIED Catalog '

L
ASA TN S S

ALLlED RADIO City......... “e<eee.....Zone....State......

World's Largest Electronic Supply House N0 GED B NI M e m N G
MAY, 1957 ?
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1 the best color TV picture

the growth of color TV means an even greater demand for
CDR Rotors for pin-point accuracy of antenna direction.

2  a better picture on more stations

CDR Rotors add to the pieasure of TV viewing because
they tine up the antenna perfectly with the transmitted

TV signal giving a BETTER pictute . . . and making it
possible to bring in MORE stations.

tested and proven dependable

thousands and thousands of CDR Rotors have proven
their dependability over years of unfailing performance
in installations everywhere in the nation. Quality

and engineering you know you can count on.

4 pre-sold to your customers

the greatest coverage and concentration of full minute
spot announcements on leading TV stations is
working for YOU . . . pre-selling your customers.

5 the complete line

a model for every rieed . . . for every application. CDR Rotors
make it possible for you to give your customer exactly
what is needed . . . the right CDR Rotor for the right job.

& ﬁ_

SOUTH PLAINFIELD,. N. J. w CLEVELAND 13. OHIO

10 RADIO-ELECTRONICS
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ACT NOW!

MAY,

DRI,

ICERTNTTREPRTR

1357

WE GUARANTEE

TO TRAIN AND COACH YOU AT HOME IN
SPARE TIME UNTIL YOU GET

YOUR FCC LICENSE

If you have had any practical experience—Ama-
teur, Army, Navy, Radio repair, or experimenting.

HERE IS YOUR
GUARANTEE

If you fail to pass your Com-

mercial License exam after
completing  our

continu¢  your

course,  we
guarantee to
training  without additional
cost of any kind, until you
successfully obtain your Com-

mercial license.

EFFECTIVE
JOB FINDING
SERVICE HEI.PS CIRE

TRAINEES GET
BETTER JOBS

Effective Job Finding Service Helps CIRE Trainees Get Better Jobs

CHIEF ENGINEER

USinee enrolling with  Cleveland  Institute T have
received my ISt elass license, served as o transmitter
l‘llL’HlHl Allll am now  Chict Kilneer Station
WAIN. I alo have a Motorela 2 Way Service Sta-
tion,  Thanks to the Instimte tor ahing this

possible’”. Lewis M. Owens, Colinbia, K.
AIRLINES
In a year and a halt, he received his tiist elass FeC

License.

TEST ENGINEER

Fam pleased to inform you that 1 recently sn\!llul
By l)uslllull as Test Engineer with Melpar, Ine.

of  Westinghouse), A sabstantiol v
iner wits involved, My Cleveland Institate train-
ing played a major role in gqualitying me for this
position.”” Boxd Dangherty, Falls Clongel, Va,

Ile is continuing his training with Cleveland

Institnte. Mis goal is mueh higher than nis present position with Lastern Adrfines, so he is adding technical

Cknow-how™ to his braetical eaperience,

Pob Thompson, Nashville 14, Tennessee

HERE'S PROOF

FCC LICEMSES

ARE OFTEN SECURED
IN A FEW HOURS
WITH OUR
COACHING

HERE'S PROOF FCC LICENSES ARE OFTEN SECURED
IN A FEW HOURS WITH OUR COACHING

Name and Address
John H. Johnson, Boise City, Okiohomo
Prentice Horrison, Lewes, Deloware
Geroald J, Collier, Columbus, Ohio
W. E. Evey, Ottowo, Konsas
Raymond L. Gersig, Pittsburgh, Pa.

License Time
1st 20 weeks
1st 27 weeks
2nd 16 weeks
2nd 24 weeks
2nd 24 weeks

EMPLOYERS

MAKE JOB OFFERS
LIKE THESE TO OUR
GRADUATES EVERY
MONTH

L. B N N N B B B N N N N N

EMPLOYERS MAKE JOB OFFERS LIKE THESE
TO OUR GRADUATES EVERY MONTH
BROADCAST STATION IN ILLINOIS: ""We are in need of
an engineer with a first class phone license, preferably a
student of Cleveland Institute of Radio Electronics;

week plus 8 hours overtime."

WEST COAST MANUFACTURER:

ested persons to us.'

Cleveland Institute of Radio Electronics
Desk RE-5, 4900 Euclid Bldg., Cleveland 3, Ohio

Please send Free Booklets prepared 1o help me get ahead in Electronies.
I have had training or eaperience in Electronies as indicared below:

1 Military
[ Radio-
O Manufacruring

[ Amateur Radia
O Droadeasting
D e Experinenting

TV Servieing

40 hour

“"We are currently in
need of men with electronics training or experience in radar
maintenance. We would appreciate your referral of inter-

OURS IS THE ONLY HOME STUDY
COURSE WHICH SUPPLIES FCC-
TYPE EXAMINATIONS WITH ALL
LESSONS AND FINAL TESTS.
Your FCC Ticket
is recognized by
employers as proof
of your
technical ability

Accredited by National
Home Study Council

3 Telephone Company J
O Oer e

In what Kind of work are you now engaced?

In what bhranch of Electronics are sou interestedy

Nume

City

Ase

Address

Zone....... State

Special Taition Rutes to Mewhers of Armed Forees

wwWw americanradiohistorv com
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BUILD THE BEST—

knight-
Kits

X
knight=kits

2
knight=kits

EASY TERMS AVAILABLE

knight-kit INSTRUMENT VALUE

EXCLUSIVE “IN-CIRCUIT”
CAPACITOR CHECKER KIT

Y In-Circuit” Checker
Y "'Magic-Eye"” Indicotor
Y Save Almost 60%!

Model Y-119

$'|250

A tremendous aid to speedier, more prof-
itable servicing-— and you save almost
60% over comparable factory-wired
units. Permits testing of capacitors
while they are wired in the circuits!
Simply press a button and the “‘magic
eye’’ shows opens and shorts (not leak-
age). Checks by-pass, blocking, coupling
and filter capacitors. Tests for opens
and shorts on any capacitor of 20 mmf
or greater capacity, even if it is in par-
allel with a resistance as low as 50 ohms.
Tests for shorts can be made on any
capacitor up to 2000 mfd, even when
shunted by as low as 20 ohms. 734 x 514
x 5”. With tubes, wire, solder. Shpg. wt.,
5 lbs.

Model Y-119. Net, F.O.B. Chicago $12%°

See our Supplement No. 165 for 21
other knight kit instrument values

SUPPLEMENT
featuring knight-kits
Send for our FREE Supple-
ment No. 165 featuring 45
great Knight-Kits, including
Test Instruments, Hi-Fi,
Hobbyist and Amateur kits.
Write for your copy today.

ALLIED RADIO

NEWS BRIEFS (Continued from p. 8)

and, when completed, all stations would
be operated by civilians,

TECHNICAL WRITING is the big
problem of the electronics industry,
according to John L. Kent, editorial
bureau chief for Consolidated Electro-
dynamics Corp. The problem area in-
cludes technical reports, manuals, news
releases and house publications, he said.

Mr. Kent feels that colleges and in-
dustry are responsible for any short-
age of technical writers. He said, “Very
few education institutions make an
effort to furnish the writing training
needed as the basis for good technical
writing.”

In speaking of industry Mr. Kent
blames some of the poor technical
writing on administrative policies by
stating, “Many firms hire a technical
writer without giving much thought
as to how and what they want him to
write. Style books are almost non-
existent and each firm’s way of writing
is usually carried around in the head
of its technical writing chief.”

TWO NEW TV STATIONS were this
month added to our TV station list:
KTWO-TV, Casper Wyo.. ...
KBAS-TV, Ephrata, Wash
Two stations, however, have sus-
pended their telecasting activity:
WTVE, Elmira, NY.....__......... .. 25
WBLN, Bloomington, I11...... .. . 15
There were a number of changes in
call letters:

KEDY-TV, Big Spring, Tex........... 4
(formerly KBST-TV)

KGUN-TV, Tuecson, Ariz............. 9
(KDWI-TV)

WCDC, Adams, Mass..................___ 19
(WMGT)

KPLO-TV, Reliance, S. D.............._. 6
(KPLO)

In the United States and its terri-
tories, there remains a total of 497
operating stations (402 vhf and 95
uhf), of which 23 are noncommercial
(6 uhf).

Canada now has 14 stations, having
started 2 more:

CFSN-TV, Stephenville, Nid........... 8

CJIC-TV, Sault Ste. Marie, Ont....... 2

A NEW SEMICONDUCTOR may be
the fundamental chlorophyll material
by which sun energy is stored in the
green plant.

Drs. William Arnold and Helen K.
Sherwood of the Oak Ridge National
Laboratory’s biology division suggest
that chloroplasts (bits of chlorophyll
washed out of tobacco, spinach, beet
and turnip leaves) act like semiconduc-
tors.

“If it is established that chloroplasts
are semiconductors,” they say, “then
our ideas on the first step in photo-
synthesis may need some revision.”

Two similarities are: dried chloro-
plasts and suspensions of Chlorella
algae glow like inorganic crystals when
light shines on them and, when heated,

(Continued on page 16)
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STAND-OFFS

FEED-THRUS

HIGH-VOLTAGE

PLATE
ASSEMBLIES CARTWHEELS

You can do a BETTER
iob FASTER
when you use...

CERAMIC
CAPACITORS

You can be sure that Aerovox Ceramic Capacitors
are exactly right for your service applications
because of the extra-care taken in the manufac-
turing of these capacitors to provide you with
trouble-free, exact-duplicate replacements. This
extra-care assures your customers of stay-put
installations saving you time and money on costly
call-backs.

The Aerovox line of ceramic capacitors is the
most complete on the market. A type for every
application is available to you for prompt delivery
from the complete stock selection carried by your
local Aerovox Distributor.

DISTRIBUTOR DIVISION
NEW BEDFORD, MASS.

In Conoda: AEROVOX CANADA LTD., Homilon, Ont. |
Exporr: Ad Auriemo, Inc., 89 Broad St., New York, N. Y.
Coble: Auriemao, N. Y. ‘39““9%:,

RADIO-ELECTRONICS
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earn to he a PROFESSIONAL

TV Technician

NoRcIo SENDS YOU 17”7 Picture Tube,

Components for a TV Receiver, 5” Oscilloscope and Signal
Generator . . . all parts for these 4 complete units.

AT HOME

N.R.l. All-Practice Method Trains You in Spare Time
to Fix TV Sets Quickly, Correctly, with Confidence

How many times have you day-dreamed
of being your own boss? Or thought
about what you could do if you were the

man who made the decisions. The man
who knows the answers—the well
trained Technician—enjoys the pres-

tige, gets the better jobs, higher pay.
It’s time to stop dreaming. Here is the
learn-by-practice ftraining that shows
you the way to be the boss, to earn top
pay. Television Servicing needs well
trained men.

Yes, if you have a basic knowledge of

radio and electronics you can make
some Television repairs some of the
time. You can make some simply by

trial and error. But sooner or later
you will face Television Service prob-
lems you cannot solve. All the diagrams
in the world won’t help you then. And
you can’t get the training you need
while customers wait.

NRI Is Oldest and Largest
Home Study Radio-TV School
Forty years’ experience, and the rec-
ord and reputation of NRI, back up this
learn-by-doing Professional TV Serv-
icing course. Instead of reading about
TV problems, you build and conduct
experiments on circuits in a TV re-
ceiver. Because you learn methods,
“tricks of the trade” used and proved

MAY, 1957

by top TV Servicemen, you recognize
and repair defects quickly and accu-
rately. Learn to fix any set . . . any
make, any model . . . with confidence.
Earn a Diploma that certifies to your
training.

Television is Forging Ahead with
More Sets, More Color, Hi-Fi
TV Servicing has only started to grow
in importance. New sets, portables,
color TV, constant changes, improve-
ments make this a genuine “gold rush”
for the man who is trained and ready.
Know . .. so you can get ahead. Learn-
ing how to build and use a professional-

%Tﬂgy

type 5” Oscilloscope is part of the practice
vou get in this NRI All-Practice Training.
Installing {ront-end channel selector strips,
distinguishing between a faulty blocking
oscillator or a defect in the sync circuit,
ete. are just a few of the important TV
Servicing facts yvou learn through practice,

NOT FOR BEGINNERS

Here is a course for men who know basic
theory, either from Radio or TV Servicing
experience or planned training, but real-
ize the need for more knowledge to be
able to forge ahead. Get details of this
course now. Mail coupon today. Address:
National Radio Institute, Dept. T7EFT,
Washington 9, D. C.

= —— ——— = ——— = — = —— = —

NATIONAL RADIO INSTITUTE |
Dept. 7EFT, Washington 9, D.C.

Top | Please send FREE copy of “How to Reach the Top in TV 1
1 | Servicing.” I understand no salesman will call. |
IN TV

SERVIC]NG | I
| Name...cceeeneenen eeereaan I W W .o Age |
|

send fOI’ | AQQIeSS oo oo e ieeiaeea s eieam e mam e e e
FREE ' :

BOOK [ Eitgn_se.o. mmismesesi ) Zone......State - .......
ACCREDITED MEMBER., NATIONAL HOME STUDY COUNCIL e J

www americanradiohistorv com
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everyone’s

uxva/ve -

The all-knowing, the cognoscenti, music critics
and record-playing enthusiasts have accorded
the Fluxvalve-Unipoise Arm an acceptance
never before seen in the history of Hi-Fi equip-
ment. Here is the ultimate arm-cartridge for
perfect tracking ... for minimum stylus wear
... for maximum record life and for optimum
performance...there’s nothing like it...noth-
ing to compare.

The Fluxvalve-Unipoise Arm, latest develop-
ment in record-playing arm-cartridge combi-
nations, embodies all the features exclusive
to the Fluxvalve ... and at the remarkably low
price of $59.85 for the arm-cartridge combina-
tion — including 1 mil diamond stylus!

acclaiming the cextraordinary new

11/p0/SE
pIChupP-arrr?

WITH ITS OWN BUILT-IN CARTRIDGE CONTAINING AN EASILY REPLACEABLE STYLUS...ALL STYLUS SIZES ARE AVAILABLE INCLUDING THE EXCLUSIVE 3 MIL

This combination of features is ex-

clusive with the Fluxvalve-Unipoise:

Very high compliance

Very low tracking force, 2-4 grams
Resonance-free, flat frequency re-
sponse to 30kc

Distortion-free dynamic tracking
All stylus sizes, including V2 mil
Maximum stylus life

Minimum record wear
Feather-weight, airframe design
Single friction-free pivot bearing
High output

Easily replaceable styli

Ultra-dynamic styling to match vitra-

dynamic performance!

O G Ex A" NSKI B E

(7 ; »
: Professional Audio Components ; ;0! %}dﬂ W c@re %ﬂ? %’/ %ﬂ(&

3 EXPORT: AD. AURIEMA, INC., 83 BROAD ST., NEW YORK / CANADA: CHARLES W. POINTON LTD., 6 ALCINA AVE., TORONTO

Enjoy a demonstration at your hi-fi sound studio. . . you'll hear the difference. For the dealer nearest you or for literature write Dept. P-16

RADIO-ELECTRONICS
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You Have More

TO SELL WITH A
Winegard

The more sound selling facts you can put N ail 12 VHF Channel
hefore a customer, the more chance you

have of closing a sale! And the Winegard .bcapﬁ'on For Both
Color’Ceptor gives vou selling points no . L

other antenna can offer . . . exclusive buy- h Black-and-White
ing appeals that clinch 9 out of 10 sales! > and Color

They See the Gold and They're Sold

The gold-anodized finish of the Color’Ceptor
gives it a rich. quality appearance not
found in any other antenna. When you
show the Color’Ceptor alongside competit

models, the Color'Ceptor is so distincti

<0 finished-looking that it is invariably
selected by vour customers. Gold-anodizing
has a practical sales advantage, too. It pro- ’
vides inununity to corrosion—prevents de- Eachigald Calsx, ‘Coptor
terioration in performance. you install helps sell o

If the Winegard Color’Ceptor won't bring other Omce folks see
in a station you want to see ., . . nothing these bright gold oa-
will! Proof of performance was dramat- tenncs sprouting up @
ically illustrated when Robert Seybold of : b

Dunkirk, New York—using Winegard their m|ghbor.h?d, ﬂs_y
Antenna—broke all long-distance reception won't be sotiffied wnsl
records in 1956 (see Radio-Electronies they cwn the gold a1
Ma ine Jan. '57). Lquipped with option- tennc, toal
al signal-boosting Power-Puack and patent- =
ed “Electro-Lens”* focusing, the Color-
'Ceptor is second to none for long distance
reception and clear, watchable pictures in
both black-and-white and color!

factory-authorized . F i . .0
- ANTENNA S -
SPECIALISTS

installation * Service * Sales

Winegard
TELEVISION ANTENNAS

[

—— 900 Q00
Low Band High Band
The Sign of Better Business
The Winegurd Autho d-Dealer decal .
(pictured above) is proving a real business- [ e
builder for every dealer who displays it. LU I
Heavily promoted in Winegard’s national ~
advertising, the decal tells the world that N X ° el L [ e =t
“here’s the place to buy the gold-anodized 234 56 - 8910111213
Color’Ceptor.”
T B . Gair Chart

Want More Details? o ' CL-4X with Power-Pack

Muail coupon below all the facts on
Color’Ceptor’s spectacular success story!
Winegard gives you everyvthing yvou need
to make antenna sales boom-—the product,
free display, national advertising. proven
sales techniques, Join the swing to Wine-
ward—it's the best move vou can make!

I—W|NEGARD COMPANY
Dept. A-5, 3000 Scotten Bivd. CelorCeptior

Dept. A5, 3 Color'Ceptor
Mrtngion: tewo Medel CL-4X —-$44.90 Model CE4 — $29.95

------ If Zalor ‘Cepter woa™ bring in a statior yos want to see

[[] Please rush me free 4-color descriptive liter- . no'hing willl o " o a
ature on your gold-anodized Color'Ceptor *'ﬁesﬂfd Color ‘Ceptors are consis-

|

|

|

|

|

| and information on display material. Exclusize Color'(epior featwres -ently ‘.udvsrﬁsed ia keading national
| 0 1'm interested in the complete line of new ® Completely non-corrosive gold-anodized Fimizh. Tagazines your cestemers read!
I ® Power-Pack—up to 47.1% more sensitivitv.

|

|

|

® Pat. " Electra-lens”™ - clearer pictures at greter distance.

1957 Winegard antennas.

=/ arm Journal

X
Hot seholq i Gy (Jourd

Company ..

AAAressh goimsm oo ) Lo —— i,

SN Y @& MWinegard Co.

3000 Scotten Blvd., Burlingten- fowa
Cable Address: Western Uniex JINCO

*Pat. Ne. 2,700,105 Capyright USA, 1957
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Specifications

Description: The 121-C is a
self-powered equalizer and preamplifier,
complete with the dynamic noise suppressor.
Input Facilities: 2 magnetic inputs, switched on
front panel; crystai or ceramic input; five high-level
channels including provision for tuner, tape and TV
sound. Tape Recording and Monitoring: Two special tape
recorder output connections, plus monitor channel with
monitor-playback switch. Tape Playback: Separate channei,
with NARTB tape equalization, for playback of tape direct from
tape heads. Frequency Response: Flat from 19 cps to 35 kc.
Total hum and noise: On high level inputs 85 db below full output;
on low level inputs, 3.2 microvolts equivalent noise input. Dimensions in
mahogany case: 13%2" x 5” x 9%" $159.95 — Mahogany Case $19.95.

THE 121-C
Dynaural Egualizer Preamplifier

The most versatile control and
compensation unit ever offered. it
includes continually variable record
equalizers and Scott’s patented
Dynamic Noise Suppressor.

NEWS BRIEFS (Continued from poge 12)
their electrical resistance shows
changes that might be due to freeing
of electrons, as semiconductors.

UHF, VHF DEINTERMIXTURE in 12

areas by order of the FCC is intended
to eliminate direct competition between
uhf and vhf television stations. Of
the areas involved 10 were made all
uhf and 2 will remain vhf. However if
some affected station decides to take
the decision to court, it might be two
or three yeuars before some changes
would take effect.

Calendar of Events

81st Convention of Society of Motion Pic-
ture & Television Engineers, April 23—
Ig)’lacy 3. Shoreham Hotel, Washington,

1957 Electronic Components Symposium,
May 1-3, Morvison Hotel. Chicaro.
Northeastern District Meeting of AIEE,
May 1-3, Wendell-Sherwood Hotel, Pitts-
field, Mass.

Fourth Annual Conference for Engineers
& Architects, May 3. Ohio State Univer-
sity, Columbus. Ohio.
Instruments, Electronics & Automation
Exhibition, May 7-17, Olympias, London,
England.
Pacific Northwest Instrumentation & Au-
tomation Exhibit, May 9-10, Seattle,
Wash.
Microwave Ferrites and Related Devices
and Their Applications Symposium, May
9-10, Western Union Auditorium. New
York.
National Aeronautical & Navigational
Electronics Conference, May 13-15, Day-
ton, Ohio.
2nd Annual Industrial Nuclear Technol-
ogy Conference, May 14-16, Museum of
Science and Industry, Chicago.
16th Annual Conference of Industrial
Communications Association, May 15-17,
Hotel Dennis. Atlantic City, N L
Armed Forces Communications & Elec-
tronics Association Meeting, May 20-22,
Sheraton Park Hotel, Washington, D. C.
Scottish Radio Show, May 22-June 1,
Kelvin Hall, Glasgow. Scotland.
; 1957 Electronic Parts Distributors Show,
Laboratory Power Amphﬁer May 20-23, Conrad Hilton Hotel, Chicago.
(RADIO-ELECTRONICS AND GERNSBACK LiI-

The 80-watt output of this ) skARY will exhibit in Room 501.) Closed
superb amp[ifie[ pfovides show for manufacturers, representutives
and distributors. Admission by badge only.

ample DOWG! reserve '0! the 33rd Annual Session of Communications
most demandmg appl_lcatlons. Section of Association of American Rail-
Its exclusive Dynamic Power roads, May 21-23, Hotel Royal York, Tor-
Monitor affords full output on

onto, Canada.
music, yet automatically

National Telemetering Conference, May
1 27-29, Hotel Cortez. El Paso, Tex.
protests.expensive speakers
against burnou

H. H. Scott presents
Components for the Perfectionist

®*The Most Versatile Control and
Compensation Unit Ever Offered —
The 121-C Dynaural Preamplifier.

¢ The Cleanest Sounding Power
H. H. Scott, Inc., 385 Putnam Ave Amplifier Ever Developed — The
Cambridge, Mass. “280” 80 Watt Power Amplifier.

The 280" 80 Watt

Ist Annual Conference on Production
Techniques, June 6-7, Willard Hotel,
Washington, D. C.

National Technical Career Conference
and Exposition. June 8-12, Sherman
Hotel, Chicago.

I 2nd RETMA Symposium on Applied Re-
liability, June 10-11, Hotel Syracuse,
Syracuse, New York.

National Cenvention on Military Auto-
mation, June 16-20, Sheraton Park Hotel,
Washington, D. C.

British IRE Convention, June 27-July 1,
University of Cambridie, England.

Specifications |

Power ratings: 80 watts on music wave-forms (short-time maximum r.m.s.); |
long-time continuous output 65 watts r.m.s. instantaneous peak output
160 watts. Frequency response: Flat from 12 cps to 80 kc. Dynamic
Power Monitor: Reduces possibility of speaker burnout on overload
by limiting maximum continuous output to any value desired
between full power and 10 watts. Speaker Damping control:
Permits continuous adjustment of output impedance to any
value between 3% and 200% of load impedance. Total
Hum and Noise: 90 db below full output. Harmonic
Distortion: Less than 0.5%. First-order difference
tone |M distortion: Less than 0.19%. Outputs:

3 to 24 ohms and 70 volt tap. $199.95.

Also from H. H. Scott: The ''240'* 40
Watt Laboratory Power Amplifier
incorporating many of the
features of the *'280"'

...only $99.95

TWO COMPETITIVE STATIONS
joined hands recently to present a
binaural program as a demonstration
of sterophonic sound. Broadcast radio
stations WBBC (1330 ke) and WKMF
(1470 ke) of Flint, Mich., cooperated
with Bill Lamb, a disk jockey employed
by WBBC, in the 55-minute program.
Using his own composite studio speech
equipment and a binaural tape recorder,
it took Lamb about 200 hours to pro-
duce the program. Effects which would
best point out sterophonic reception

Complete H. H. Scott Amplifiers Start at $99.95!

r———-—‘————--—-———————————————

WRITE FOR YOUR FREE COPY OF H. H. SCOTT'S NEW CATALOG

H. H. Seelt, Inc., 385 Putnam Avenue, Cambridge, Mass.

Rush me your new catalog E-5, showing com-
plete high fidelity systems for my home.

)

t b 3 Name were used. A ping-pong game, passing
Address train, rifle shot and ricochet and bowl-

; - ing ball were some of the effects pre-

City. Zone State sented. Counterpoint melody by Lennie

gart Dert: ;:1%6.04(1);\:9?2“&23 (\:?:;E City Herman musically illustrated the bin-

aural effect. END

!
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If you're willing
to lose your job tomorrow
to a technically-trained man,
turn the page, mister

But, if you're interested in an honest-to-goodness career in
the vigorous young electronics industry. here’s how you can
step ahead of competition. move up to a better job, earn more
money, and be sure of holding your technical job even if the
brass is firing instead of hiring.

The “how” is CREI training in radio-television-electronics.
You don't have to be a college graduate. You do have to be
willing to study—at home. You can do it while holding down
a full-time job. Thousands have. However. you must have some
prior electronic experience. either in military service, profes-
sional employment. experimenting. or ham operating. Since
1927 CREI has provided alert young men with the technical
knowledge that leads to more responsibility. more job security,
more money. More than a quarter century of experience
qualifies CREI to train you.

What qualifies you for CREI? If you have a high school
education, vou're off to a good start. If you have a knack for
math. so much the hetter. If you are currently working in some
phase of the electronics industry, you'll get going faster.
But remember this: CREI starts with fundamentals and takes
vou along at your own speed. You are not held back by a
class. not pushed to keep up with others who have more
experience or education. You set fm——————

one. Ask a high-school or college physics teacher. Ask a
radio station engineer. Check up on our professional repu-
tation: CREI home study courses are accredited by the Engi-
neers’ Council for Professional Development; CREI is an
approved member of the National Council of Technical
Schools.  Ask personnel managers how they regard a man
with a CREI “ticket.” Look at this partial listing of organi-
zations that choose CREI to train their own personnel: United
Air Lines. Canadian Broadcasting Corp., Trans-Canada Air-
lines. Douglas Aircraft Co., Glenn L. Martin Co., Columbia
Broadcasting System, All-American Cables and Radio. Inc..
Gates Radio Co.. Canadair Ltd.. Federal Electric Corp. and
U. S. Information Agency (Voice of America). Finally. ask a
CREI graduate to tell you about our Placement Bureau.
which currently has on file more requests for trained men
than we can fill.

What's the next step? The logical one is to get more infor-
mation than we can cram into one page. The coupon below,
properly filled out. will bring you a fact-packed booklet called
“Your Future in the New World of Electronics.” It includes
outlines of courses offered. a resume of career opportunities,
full details about the school. and tuition details. It’s free.

Note: CREI also offers Residence School instruction, day or evening, in

Washington, D.C. New classes start frequently. If you are eligible for
training under the new G.I. Bill of Rights, check coupon for more data.

CAPITOL RADIO ENGINEERING INSTITUTE ~~— ~~ — ~— 1
vour own pace. Your CREIl in- )
.‘I t o r()J . ] oh the 1 ! ECPD Accredited Technical Institute Curricula ® Founded 1927 I
StnuSionsN U ICERVOURIToH S HRECCE | 3224 16th St., N.W., Dept. 145-D, Washington 10, D.C. I
son material and grade your writ- | To help us answer your reauest |
I Please send me your course oute CHECK FIELD OF GREATEST INTEREST :nl?‘llig(‘xmrly: ”tl;'"s? give the fol- I
ten work persnnally. You master the line and FREE illustrated Booklet O Electronic Engineering Technalogy _0“ e ." ormation:
fundamentals. then get into more | Your Future in the New World [ pouicast, AM. FM. TV Engineering L L I
. . | of Etestronics’” . . . dexerihing op- Teehnology |
advanced phases of electronics engi- portunities and CRED hame Study o qpoiccic pooineering Technology
. . o . I coursex in Electronic Engineering 4 B EODEENGaEEE EOCREIS O oG I
neering principles and practice. | Technotony. O it Flvctronic Engineering TYPE OF |
K [ b cohnology YPE OF
Finally you may elect training at | IS GO e s |
career level in highly specialized | e |
. . i .. e R o T P T T T X OO X T A T T T T IO XA O T O e T T e Afe
applications of radio or television | SCHOOL |
. . A ) BACKGROUND ot
engineering or aeronautical radio. I et I
How good is CREI training? I ELECTRON I
. EXPERIENCE . ..
Here are a few ways to judge. Ask | o e CZome.  State..... ... ... I
an electronics engineer. if von know | _ _ 7"t e |
MAY, 1957 17
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CHANGER OR TURNTABLE?

18

Thorens CBA-83 Audiomatic record ﬁ‘.fnsf:t_:lf."'

You get the best features of
both in the Thorens CBA-83

Not a changer, not a conventional
turntable, but so easy to use you can
play it in the dark!

Place your precious records, by
hand as gently as you please, on the
12-inch turntable of the Thorens Au-
diomatic CBA-83. Press the button—
there’s one for 7, 10, or 12-inch rec-
ords. That’s all you do!

A precision mechanism takes over
and lowers the stylus gently and si-
lently into the lead groove. No cueing
light required. No stooping to look
for the stylus point. Nosightingalong
a cueing mark. No danger of scrap-
ing over the first few grooves. You
don’t need a steady hand—your hand
need never touch the tone-arm at all!

Easy playing is just one feature
of the Thorens Audiomatic. Take the
motor, for example. Like all Thorens
units, the ‘Audiomatic is powered by
a famous Swiss-precision direct-
drive motor to assure silent opera-

o
o

tion. Accurately machined, electron-
ically-balanced fast-rotating parts
hold wow, flutter to less than 1% %.

Ask for the Thorens CBA-83 Au-
diomatic record player at your hi-fi
dealer’s today! Its performance will
surprise you.

And don’t forget to send for free
booklet “Hi-Fi and Your Budget.”
Write Thorens Company, Dept. E57,
New Hyde Park, N.Y. 7.8

CB-33 manual player (above) starts when
tone arm is lifted, shuts off silently, auto-
matically at end of record. Has same
Swiss-precision motor as CBA-83. From
changer to transcription turntable,
there’s a Thorens for every need.

ONE YEAR GUARANTEE. Now all Thorens units are covered by
o4 a l-year guarantee—4 times as long as the usual 90-day elec-
) tronic equipment guarantees! Ask your hi-fi dealer about this.

SWISS MADE PRODUCTS

HI-FI COMPONENTS » LIGHTERS
SPRING-POWERED SHAVERS
MUSIC BOXES

NEW HYDE PARK, NEW YORK

www americanradiohistorv com

Jorrespondence.

LOUDSPEAKERS AND
ACOUSTICS FUNDAMENTALS

Dear Editor:
Much air must be moved to radiate
appreciable power at low frequencies.
The following table shows the excur-
sion necessary to produce one acoustic
watt output and the acoustic power
output capability of a 10-inch piston
(equivalent to a 12-inch speaker)
executing an excursion of .06 inch
(peak amplitude of .03 inch) which is
regarded as about the maximum limit
for tolerable distortion.?

Excursion

Needed To

Radiate 1
Fl'Oq(l.leHCy Acoustic_Watt
)

Power Radiated
At .06-Inch
Excursion

Acoustic Watt

0.7 0072
50 1.0 0036
40 1.5 0016
35 2.0 00085
30 2.8 00045

These figures are independent of box
shape, suspension compliance or ampli-
fler power supplied.

The facts of life in acoustics are
simply that the undistorted output of
a small cone at low frequencies wonld
be too small to hear, vegardless of the
“response curve”.

In 1931 E. W. Keller proposed the
use of 54 cones of 8-inch diameter to
radiate 1 watt at 30 cycles, and the use
of a corner horn. Structural designs
have improved in the following 25 years
but acoustical fundamentals have not
changed.

There have been little speakers with
big claims since the Edison phonograph
of 1901, but nobody has devised a
miniature 32-foot wavelength.

Paur W. Kuipscu
Klipseh & Associates
Hope, Ark.

MORE SYMBOLISM
Dear Editor:

Mr. Sutton’s letter in your December
issue was read with much applause,
especially since I have always used the
arrow to indicate the divection of pos-
sible current flow, and somectimes I
have even corrected the symbol on the
diode itself.

It is no discredit to Benjamin Frank-
lin’s greatness that he made a mistalke;
everyone does occasionally. But why
must we be stuck with it forever? One
might wonder where science would be
today if diehards had been able to
prevent the correction of other falla-
cious theories and people wouldn’t ac-

'Frank Massa, Acoustic Design Charts, Blakiston
Co., Philadelphia,

(Continued on page 24)
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SPECIAL!
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W! huve the complete

PHOTOFACT

Service Data Library

o= for as little as . . .

DOWN

UP TO 24 MONTHS TO PAY—
NO INTEREST—NO CARRYING CHARGES

NOW—for as little as $10 down, you can have at your
fingertips the complete PHOTOFACT Service Data Library
and a sturdy four-drawer steel cabinet for easy-reference
filing. It’s the only Service Data Library covering over
28,000 TV, Radio, Record Changer, Recorder and Ampli-
fier models . . . the only library that gives you a/l the infor-

' . mation you need to repair more jobs per day . . . Faster—
Better — Easier—and pays for itself as it earns for you!

MAKE YOUR MOVE
TO BIGGER PROFITS

BEST TV-RADIO_ T TODAY!

SERVICE DATA

the world’s

Fill out the form you’ll find on
the back page of this insert, and
take it to your regular PHOTOFACT
Distributor, or mail with your
down payment to:

HOWARD W. SAMS & CO., INC.

2201 East 46th Street

. " Indianapolis 5, Indiana
- .

'START EARNING MORE NOW ... SEE FOLLOWING PAGES FOR FULL DETAILS
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here's what makes PHOTOFACT the world's best

Full Schematic Coverage

Famous *‘Standard Notation'’ uniform symbols (exclusive with
PHOTOFACT) are used in every schematic. Diagrams are large,
easy to read and handle. Waveforms and voltages are shown
right on the schematic for fast analysis. Transformer lead color-
coding and winding resistances appear on the schematic. Sche-
matics are keyed to parts lists and to parts on chassis photos.

Full Photographic Coverage

Photos of all chassis views are provided for each model (exclusive
with PHOTOFACT); all parts are numbered and keyed to the
schematic and to the parts lists for quicker parts identification
and location.

WIng chart (1sts tubes wnose fallures i
tube placement chart for location and |

Tube Failure Check Charts

POWER SUPPLY FAILURE
No raster, no sound - Fusible Resisy

LOSS OF PICTURE OR SOUND

Shows common trouble symptoms and tubes generally respon-
sible for such troubles. Series filament strings are schematically
presented for quick reference.

PHOTOFACT Service Data is the only verified service information based
upon first-hand examination of the actual production-run receivers
and equipment. It is authentic, accurate, uniform data developed
through actual study and analysis by expert service engineers in the
Howard W. Sams Laboratories. PHOTOFACT is the only data prepared
from the practical point of view of the Service Technician.

Over 29,000 Service Technicians have standing orders with their sup-
pliers to receive every set of PHOTOFACT Folders as they are published.
Thousands of others use PHotoracT daily for time-saving, profit-
boosting service operations. Over twelve million sets of PHOTOFACT
Folders are in use. When you own and use PHOTOFACT, you realize
your full earning power in a way you never dreamed possible. And now,
Howard W. Sams offers you a great opportunity to own the complete
PHoTOFACT Library—your instant service guide to over 28,000 TV,
Radio, Recorder, Changer, Amplifier and Tuner models—on a remark-
able EAsY PAY PLAN—with no interest and no carrying charges!

Connect the bias as under ''Video [F A
Connect the synchronized sweep voltag
The sweep generator output lead shoul
Set the fine tuning control to the mid-p
Use only enough sweep generator out

Alignment Instructions

My SWEEP

S
CENFRATOR GEN

Complete, detailed alignment data is standard and uniformly
presented in all PHOTOFACT Folders. Alignment frequencies
are shown on radio photos adjacent to adjustment number—
adjustments are keyed to schematic and photos.

JEmE

RATI

qu

SOUND Asm:\

d
12BY7A
A

Tube Placement Charts

soum) i CATHODE FOLLOWER
noxsg w suse-vo

Both top and bottom views are shown. Top view is positioned as
seen from back of cabinet. Blank pin or locating key on each
tube is shown. Charts include fuse location for quick service
reference.

C54A | 4700 165-0033 5]
C lete Parts List oo (B 169-0025 B
c g !
il LA LA G O L €56 |1000 169-0024 B)
C57 | 1000 169-0024 B
C58 | 10000 169-0026 BJ
Cs9 |.02z | 200 | 160-06122 B
CA0 100 \ﬂ,f\f\"l"l LA

Detailed parts list is given for each model. Proper replacement
parts are listed (with installation notes where required). All parts
are keyed to chassis photos and schematics for quick reference.

AS LITTLE AS ’IO DOWN PUTS THE PHOTOFACT LIBRARY



www.americanradiohistory.com

TV-RADIO SERVICE DATA

PHOTOFACT LIBRARY

the EASY-PAY-WAY

AS LITTLE AS 10 DOWN
PUTS THE PHOTOFACT
LIBRARY IN YOUR SHOP!

Yes, only $10 down now puts the
PHOTOFACT Library in your shop! You'll
make more repairs daily, you'll earn
bigger profits . . . you'll do your work
faster, easier, better with PHOTOFACT
Service Data at your fingertips.

And with our Easy Pay Plan, you’ll
find that PHOTOFACT actually pays for
itself as your earnings grow. Here's the
best investment you can make in the
future of your service business—so make
your move to BIGGER PROFITS now—
own the PHOTOFACT Library the
Easy-Pay-Way!

TO HELP YOU EARN MORE DAILY

Field Service Notes

Each PHOTOFACT Folder includes time-saving tips for servicing
in the customer's home. Gives valuable hints for quick access to
pertinent adjustments, safety glass removal, special advice
covering the specific chassis, etc.

Outstanding General Features

Each and every PHOTOFACT Folder is presented in a standard,
uniform layout. You’ll always find the information you need
quickly and easily. PHOTOFACT gives you complete, up-to-date
coverage—TV, Radio, Record Changers, Amplifiers and Tuners.
PHOTOFACT maintains an inquiry service bureau for the benefit
of its customers.

With the PHOTOFACT Library at your fingertips, you
solve your service problems in just minutes—YOU
SERVICE MORE SETS AND EARN MORE DAILY! Make
the best investment of your business career—put a
profit-building PHOTOFACT Library in your shop now!

ACT
'IN YOUR SHOP NOW! ropay!

USE ORDER FORM
ON REVERSE SIDE

use order form on other side
HERE’S ALL YOU HAVE TO DO:

1 Check the PHOTOFACT Sets you

require to complete your library.

2 Select one of the two convenient
filing systems, and enter the quantity
of file cabinets or deluxe binders re-
quired. {One file cabinet will hold
200 PHOTOFACT Sets. Each binder
will hold 10 Sets.)

3 Fill in the value of the binders
or file cabinets (if ordered) and total
value of the PHOTOFACT Sets.

4 Add the entries in column to find
total cost; deduct the proper down
payment, to find balance due.

5 Figure your monthly payments
($396 or under, you have up to 18

months—over $396, 24 months to pay
the balance) and enter them in the
proper spaces and sign your name.

6 Fill in your complete name and
address and give this form and your
down payment to your regular Sams
PHOTOFACT Distributor or mail (along
with your distributor’s name) to:

HOWARD W. SAMS & (0., INC.

2201 East 46th Street
Indianapolis 5, Indiana

That's all you have to do . . . your library will
be shipped to you prepaid. {File cabinet, if
ordered, is shipped separately collect.)

NO CARRYING CHARGES!
NO INTEREST!
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MAKE YOUR MOVE TO BIGGER PROFITS WITH THE

/8s7a PHOTOFACT TIME PAYMENT PLAN

xqth}’;?g%a

-t

FILL OUT THIS FORM—DO IT TODAY!

I understand I may select and order a library of PHoTOFACT Sets as long as I order a minimum of fifty (50). 1 may also order as
a part of this agreement, up to two (2) File Cabinets or as many PHoTroFacT Binders as I may require. | also understand there
will be no interest or carrying charges added to this agreement. I agree to the terms as outlined and enclose my down payment.

ONLY SETS ALREADY PUBLISHED MAY BE ORDERED ON THIS PLAN

1 31 61 91 121 151 181 211 241 77 301 331
2| (32 ez} [9z] [rz2] [us2[ [ise| [a1z] [ae2| [2r2| [302] [332] | "HOTOFACTz PHOTOFACT
3] (s8] [e3| 93] [123] Jus3| [ies] [a3| [243] [273] [303] 333 File Cabinets 5o Binders
[ 4] [aa] ea| [oaf T[roa[ Tisa] iea] [2r4] Joaa| J27a] J304] ]33] $32.95ea.Net | $3.50 ea. Net
5 35 65 95 [12s[ [iss| [iss| 215 [zas| (275 305 1335
C 6T (36 66| [9s] T[1z6] [156] Tiss] [216] Tza6] T276] T306] [336] | Specify (:] Specify
7 Ja [ e | (9| [ar| wsr| [uer| far] Jaer| (e [sor| (387 | | QuantityHere Sty Hisve
[ 8| 138 [es| [98] [izs] {158 [188] [218] TJ2a8] [278] |308] [338] |
[ o] [39] Jeo| oo o] Juso| T189] [219] J2a9] 2791 J309] [339] | wvaiue of Cabinets fif ordered). ... §
10 40 701 Tioo] T130] 110 Ti90] J220] [250] (280 [310] [340 ) )
n T 4; 1] 71 [ 1071-‘b uLEI [ _LIGIA__ Mlil)‘_ig 221 _____251 281 ;lL_N 3{1~" ) Value of Binders (" Ordered). s_— S
12 [ Ja2 [ |72 Tioof Tis2| fie2 12| |22z 252 (282 |31z [342] |  value of Sets—$1.95 each..3...$__
13 43 73 103] [133] 163 193] 223 253 (283 [313] 343
(14 [ 4| [7a] [roa] [13] [uea] [roa] [224] [2s4] [zse] [314] [344] TOTAL COST. ... ¥ O
[15 [ J4s5| |75} ios| quss] [1es| |u@s| [225] |2s5] |285| [315| [3a5] | LESS DOWN PAYMENT.......... R
(161 Tas T 76| Tioel fuss| [1e6] Tig6| [226] 2s6] [286] [316] f346] | ¢ g ch 10 6200.00-$10.00 Down
17 47 7 107 137 167 71 Vezrf TasrT Tesr] |37 347
(18 [ {48 | [78| [iws| [138] [1e8] [198] [228] [2s8] [2ss| [318] [3ag] | 920100 to $300.00-$20.00 Down 4
19 [aa| 79| o] | i 1 BE 1

139] 1e9| [199] [229] 259 289] [319] |349] | Over$300.00—  $30.00 Down

T

2 50 80| mo| [wo] [170] f200] [230] [2e0[ J2%0] {320 [3%] | gawance.. ... S
2 51 81 NI [1a1] [T Jao1] {231 [26T| [291] [321] 351

(22 | |se| (e Juz|[ [w2| 2| a0z2] 232 [262] |292] 322 [352] |  State Tax, if any, must be paid

(23| |53 8] [us[ Jus] [13] [03] [233] [263] [293] [323] [353] | along with Down Payment. .......%
24| [sa| 84| [ua] Juaa] 14| 204 [23a] |26a] [294] [324] 354 |

(25 | 55| |8 Jus| [us] |15s| a05] [235] |265] [295] [325] [355] |  *If File Cabinets are ordered, they will be shipped
(26 | 56| |8 | |ue| [ia6] 176] |a06[ [236] [266] [296] |326] | | | transportation charges COLLECT from Aurora, Ill.

| 27 57 8| [17] w7 |17 jao7| |37 | 267 297 37| 1| All other merchandise on this order will be shipped
[28 [ [s8| [ses| |us| i8] [i7s| [208] T238] |2e8] 298__j 28 | | transportation charges PREPAID from Indianapolis,
29 s9| |80 Ju9| [uas] Jurs| Ja09] 239 269 299 [329] | | | (tndiana.

307 eo] [ 120] 150 180 [210] 240 270 ]300 | 330]

| agree to pay the balance of $ in__ monthly payments {if balance is $396.00 or under you have up to 18 months,
over $396.00 up to 24 months), ___payments df {$10.00 minimum monthly payments) $ , and a final payment of
$ ~ dvethe day of each month. My first payment is due the day of _ , 195

Until full payment is made, | agree that title to and right §ossession of the merchandise shall remain in you, that | will not sell, remove, or
encumber the same without your written consent, that | asStime and shall be responsible for ail loss or damage to said goods, and that upon
default of any payment or payments, you may, at your option, take back the merchandise or affirm the sale and hold me liable for the full un-
paid balance.

Your Signature Here—WRITE—do not print X. (Purchaser)

NOTE: If you wish, we will gladly figure the payments for you. Just indicate the sets you want, sign your name above and enclose your down
payment, we'll do the rest. NO INTEREST—NO CARRYING CHARGES.

1 am a [] full time; [] part time

X,(L)Eligi EILSJ)RIBUTOR S NAME AND ADDRESS I,(L)Eligi l:;l\'l‘VIUE AND ADDRESS P
Name - - _ Name___
Address_. o e Address

. . (Do Not Use P. 0. Box Number)
City__ Zone_ - City. Zone
State o . B State
AB ORDERS ACCEPTED—SUBJECT TO CREDIT APPROVAL

HOWARD W. SAMS & CO., INC. « 2201 East 46th St. » Indianapolis 5, Indiana



www.americanradiohistory.com

For Problem-Solving . . . Experimentation . . . Teaching . .. or Just Fun

BUILD YOUR OWN ELECTRIC

RAIN MACHINE

IN JUST A
FEW HOURS!

Remarkable 400-Component Construction Kit Enables You to Create Any of 33
Brain Machines! Build LOGIC MACHINES That Compare, Reason, Test Intel-
ligence; ARITHMETICAL MACHINES (Binary & Decimal); GAME-PLAYING

MACHINES (Tic-Tac-Toe, Nim, etc.)

Teachers and Scientists: Design Your Own Machines!

GENIAC is the only kit and text

combination that pre-
sents the basic ideas of cybernetics,
boolean algebra, symbolic logic and com-
puter circuitry for all levels of knowledge
and intelligence. Sold to all customers
on a one-week return guarantee; actually
use it during that time, return it if you
decide not to keep it.

ITH GENIAC you build any of 33 electric brain

machines in a few hours by following the clear-cut,
step-by-step directions in the basic text provided. Ad-
vanced students and scientists can design machines for
special problems. No soldering required, and little wir-
ing. Change design of your machines in minutes! Build
Binary Adding Machine ® Secret Coder & Decoder ®
Machine for Arithmetical Carrying ® Comparing Ma-
chine ® Reasoning Machine ® General Combination
Locks ® Games Requiring Logic ® Machine for a Space
Ship’s Airlock ¢ Intelligence Tester ® Burglar Alarm
e Puzzle Solvers and many others.

OVER 400 COMPONENTS AND PARTS

Circuits operate on one flashlight battery, and use
ingeniously designed parts. 1957 GENIAC Kit has been
constructed by the original inventor to provide all the
advantages of previous electrical brain construction kits
plus what we have learned in answering the questions
and examining the new designs created by hundreds of
users.

SELF-CONTAINED COURSE IN COMPUTER DESIGN

Each GENIAC comes as a self-contained course in
computer design. All instructions are so simple that
we have records of intelligent twelve-year-olds design-
ing factoring machines and puzzle-solving circuits—
while hundreds of schools and industrial training pro-
grams have incorporated our kits in their curricula.

YOUR COURSE FOR GENIAC KIT: ONLY $19.95 POSTPAID

The coupon will bring your GENIAC Electric Brain
Construction Kit and Manuals for only $19.95 postpaid.
You may return the Kit within 7 days if you are not
completely satisfied. For schools we offer bulk rates on
extra texts and parts; for teachers, we offer 10 deduc-
tion on GENIAC if ordered for use in institutions.
Send for your Kit today!

SCIENCE KITS. Dept. RE578B

Oliver Garfield Co., 126 Lexington Ave,,
New York 16, N. Y.

MAY, 1957

1957 GENIAC KIT CONTAINS (1) a complete 200-page text, “Minds and
Machines—a basic introduction to computers, (2) '"How to Construct Eiec-
trical Brains at Home''—a fully illustrated text book on basic computer design
theory and circuits with specific instructions for building 33 circuits. (3)

Wiring Diagram Manual. A special booki
ginners' Manual—fifteen extra experimen

et with full scale diagrams. (4) Be-
ts to teach the basic symbols of

electric circuits. (5) Over 400 components and parts.

Some Institutions and Firms Now Using GENIAC

Allis-Chalmers

Remington-Rand

International Business
Machines

Wheeldex Mfg. Co.

Manuel Missionary

College

Walter V. Clarke
Associates

Barnard College

Westinghouse Electric

Phillips Laboratories

General Insurance Co.
of America

Lafayette Radio
Rohr Aircraft Co.
Southwest Missouri
State College
Albert Einstein
Medical College
Naval Research
Laboratories
Board of Education.
Tecumsah., Nebraska
Marshfield Public
Schools

Los Angeles Public
Schools

lefferson Union High
School

Oklahoma A & M

Kansas State University

Duke University

Coral Gables Senior
High School

Courtland JIr. High
School

Bell Telephone
Laboratories

SCIENCE KITS, Dept. RE57B
Oliver Garfield Co., 126 Lexington Ave.,
ORDER New York 16, N. Y.
Please send me:
GENIAC 1 GENIAC Ejectric Brain Construction Kit and Manuals
$19.95 (East of Mississipph) eeeeeeeeeaeaneeeaneneeaeaee
ON OUR $20.95 (Elsewhere in United States) ..
$21.9% (Outside the United States) LT Db
MON EY Returnable in seven davs for full refund if not satisfied, 1 enclose
S in full payment.
BACK Name
Guarantee! Address
City Tone........ State...........

www americanradiohistorvy com
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CORRESPONDENCE

cept the fact that the Earth is round
or the theory of relativity, for example,
just because they were not the first
theories advanced.

Observing the standard symbol for a

e L o

a Y3

thermonic diode, it is seen that the
filament symbol forms an arrow point-
ing toward the plate in the correct
direction of current flow. Current flows
into the ‘“arrow” and out of the plate
lead. Now coming to the symbol for
the semiconductor diode, we find that
the same plate symbol is used, only
now, instead of current flowing out of
it, it lows in. We also find that essen-
tially the same cathode symbol is used,
only, likewise, instead of current flow-
ing in, it flows out.

So why not simply turn the diode
symbol around so that what looks like
a plate will actually be a plate and what
looks more like a cathode will be one?
See diagram below:

‘! —p— e

No confusion need result, since the
arrowhead could be left open or other-
wise distinguished from the solid-black
arrowhead that would mark an old-
style drawing. Thus it would always
be apparent which way current is sup-
posed to flow. F. M. EsLICK
Huntsville, Ala.

NEW TYPE OF AMATEUR
Dear Editor:

I enjoyed reading your editorial in the
February issue. I enjoyed it because
I came up through that very route.
I got my first “boughten” two-slide
tuner from E. I. Co. back in 1911, along
with a pair of headphones and a few
other small items.

We had a merry time those days, but
the International Radiotelegraphic Con-
vention in 1913 put the lid on. I re-
ceived my first ham license in April,
1914, from J. J. Dillon, Cleveland, Ohio.

I started with the Standard coherer—
decoherer, and then silicon, galena and
on up the scale until 1915, when I dug
up $6 each for a UV-200 and a UV-201.
I also bought one of Thomas E. Clark’s
(TECLA) regenerative receivers. I also
switched from the old 1%-inch spark
coil to a “spark-tube” transmitter.

In February, 1943, 1 obtained a 2nd
telephone license and joined the ranks
of the Radio Engineers.

You mention that the old hobby is
lagging. Others seream that the ranks
of ham-radio are thinning and there
must be new recruits or amateur radio
will go down the drain.

And, as you say, communication (CW)
is no longer the sole incentive. A great
many radio engineers who are full-time
employed as commercial operators
would—in their spare time—Ilike to ex-
periment toward the bettering of the
art and try out some of their ideas.

(Continued from p. 18)

Of course there are those snobs
among the ranks who want to “restrict”
ham radio by barring the commercial
operator and those desirous of using
phone, as well as those whose incentive
is experimenting.

There are, as you say, a great many
new avenues opening up for the serious
experimenter; new ways of modulation,
new tubes, transistors, more compact
parts, miniaturized tubes, rectifiers,
modules and printed wiring.

Why confine all this experimentation
to “Big Business” factories and cor-
porations? I believe that if the FCC
would grant even one frequency band
to the amateur, open to all who would
conform to the requirements of properly
operating their stations as well as the
state of the art exists, without regard
to either phone or CW, call it com-
mercial-amateur or a new name, that
there would be a stampede to get ‘on
the air’ and try something new, by
both the neophyte and the commercial
operator.

I, for one, would be experimenting
with supermodulation and ssb and flea-
power within 24 hours. And I wager
I could have a dozen recruits to ham
radio within a week.

Thanks for the memories, Mr. Gerns-
back. It is nice to remember that I
grew up with radio and that I may
have helped in some small way to make
it what it is. If I could now follow
through into nuclear chemistry I would

AN

® PRE-AMPLIFIERS
® LINE AMPLIFIERS

® CRYSTAL
CONVERTERS

® SOLDERLESS
TAP-OFFS, Etc.

Benco offers you with-
out obligation—Plans,
Specifications, Technical
Assistance and Engi-
neering skill.

24

““there must be a reason . . .

WHY NEARLY 809% OF ALL
CANADIAN COMMUNITY

AN .

TV SYSTEMS USE ZENVCO/

Y \\\&

NOW AVAILABLE N THE U.S. |

A0 N AN AN\ \\\\\\\\\\\\%\\\\\\\\'\%

/////////

For performance, dependability and low maintenance cost
Benco equipment is a proven leader—in Canada and

the U.S. Technicians appreciate Benco’s advanced engi-
neering, easy installation, “built-in” AGC, self contained
power supply, precision JAN-type “N” connectors,
stainless steel chassis and many more features.

Prices are surprisingly attractive.

Send today for literature and information on our complete line of
equipment for Hotels, Motels, Apartments and Community Systems.

BEMNOO i

ASSOCIATES LTD.

TORONTO 10, CANADA

MANUFACTURERS

www americanradiohistorv com
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How Helps

Independent Service Dealers

with their TV=-Radio Service Business

N

r
Y& r>evie >ir o> Ot -
. S0 W21 .00

' )
RAYTHEON N ’ § y Q]/

QUALITY RAYTHEON \
RECEIVING  NATIONAL

A

w. U. \ |
TUBES ADVERTISING . ; “5,, INDEPENDENT \\ ra¥THEON
OPERATO SERVICE DEALER BONDED \V/ ravifieon
PROGRAM PICTURE
TUBES

Here are some of the many ways in which the makers of
Raytheon TV and Radio Tubes help the Independent

S ¥ Dealorowi NI sNonp ik 3 Raytheon consistently runs national advertising,

1 For nearly 12 years Raytheon has offered the presenting Independent Service Dealers as the best in
Raytheon Bonded Electronic Technician program to the business.

Independent Service Dealers. Dealers who qualify
have their service and parts guarantee backed by a
bond issued through Continental Casualty Company,
one of the country’s largest insurance companies. It
gives them real prestige in the eyes of the customer. 5 Raytheon makes a complete line of TV and Radio
Tubes that are tops for replacement work — Raytheon
All-Set Tubes — designed to help the versatile service
dealer who repairs all makes and models.

4 Raytheon has a network of independent distributors
with well trained personnel who are eager to help inde-
pendent dealers.

2 Raytheon provides “Western Union Operator 25"
service for Bonded Dealers in 23,000 cities and towns.
In answer to phoned requests for fast, dependable,
bonded TV-Radio service, “Operator 25" sends cus- For the whole Raytheon story, get in touch with your
tomers to Bonded Dealers. nearest Raytheon Tube Distributor.

TV-Radio service is your business ... serving you is ours

RAYTHEON MANUFACTURING COMPANY

Receiving ond Cathode Roy Tube Operations
Newton, Mass. °* Chicago, lll. * Atlanta, Ga. « Los Angeles, Calif.

o)
.

-
reN T (3 SoUD b
¥

Raytheon makes% Receiving ond Picture Tubes, Reliable Subminiature and Miniature Tubes,

all these

Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes. . .
' ; Excellerce én Electronics

www americanradiohistorv com
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BUILD THE BEAT—
suo ALLIED’S ow

knight-

Kits

Here is a typical Knight-Kit value—
available only from ALLIED—ane of
45 great Knight-Kits you'll find
in our special Supplement No. 165,
Write for your FREE capy today,

knight-kit HI-FI VALUE
25-WATT LINEAR-DELUXE AMPLIFIER KIT

Laxury qualily at modes( cost! Williamson-
type circuit delivers 25 watts of virtually
flawless response. Can be used with any
tuner or preamp with a full set of controls
(for volume, tone and equalization), Printed
circuit wiring board for simplified assembly;
balance control for precise matching of
output tubes; variable damping control
Response; + 0.5 db, 10-120,000 cps at 20
watts, Harmonic Distortion: 0.15%, at 30
watts. Intermodulation: 0,49, at 20 watts,
Output Impedances: 4, 8 and 16 ohms, 61
x 14 x 9” deep. Chrome-plated chassis. With
all parts, tubes and easy-to-follow instruc-
tions. Shpg. wt., 25 Ibs.

Model Y-755, Net, F.O.B. Chicago ... , 34459

Y-759. Metal top cover for above.... $4.25

OTHER knight-kit HI-FI VALUES

FM HI-FI TUNER KIT
Model Y-751

$3775

b -
oot'. L e | ‘lq"‘_‘eb
10-WATT HI-FI 20-WATT HI-FI
AMPUIFIER KIT AMPLIFIER KIT
y-753 $9350 v-750 $3575

See our Supplement No. 165 for other
knight-kit Hi-fi values

SUPPLEMENT
featuring knight-kits

Send for our FREE
Supplement No. 165
featuring 45 great
Knight-Kits, including Test
Instruments, HI-Fi, Hobbyist

. and Amateur Kits. Write
for your copy today,

ORDER FROM
ALLIED RADIO

Dept. 02-E7,100 N. Western Ave., Chicago 80, {il.

CORRESPONDENCE (Continued)

be happy, but comprehension and re-
tention are not what they used to be.
Electronics has been the guteway to
many hidden treasures, it could lead
to many more.

OLE B. RITCHEY

Ex  8MS, WSEGT, WIVO, WIVA,
WBLU

Metz, Ind.

ADDING A TAPE RECORDER

Dear Editor:

In my article “Adding a Tape Re-
corder,” (February, 1957, issue of
Rapro-ELECTRONICS), T tried to make
the presentation as simple as possible
for people confronted with this prob-
lem, without any competent instructor
to help them out. But I omitted to
mention all the factors involved, be-
cause I felt their inclusion might con-
fuse the reader and be likely to “leave
him where he came in.” As there appear
to be differences of opinion about such
an approach, and I have received letters,
the following short statement is offered
to safeguard against possible mis-
understanding.

The high-frequency losses in record-
ing were not specifically mentioned,
but, for simplicity, I grouped them all
in one characteristic. There are head
losses in recording, and the self-
demagnetization of the tape also re-
sults in high-frequency loss, so con-
stant current in the record head does
not result in constant magnetization on
the tape, especially above 1,000 or 1,500
cvcles. It should also be stressed that
the only standard curve for prerecorded
tapes is the playback curve.

Some low-cost recorders use a varia-
tion in characteristics different from
the one I showed, but with the same
general purpose and very similar effect,
Also some use another method of cou-
pling in the high-frequency bias. I did
not state that this is the only method,
but that many use it. This was based
on the examination of a number of
schematics,

NormaN H. CROWHURST
Whitestone, N. Y.

SUGGESTION

Dear Editor:

The magazine now has several de-
partments printed in each issue, includ-
ing New Records, New Devices, New
Tubes and Semiconductors, etc. I have
often wondered why there isn't a
Devices and Circuits I Would Like to
See Them Make? This would consist
of descriptive articles submitted by
readers on new devices and circuits they
would like to see. I am quite certain
there are a number of readers who
have ideas which would interest others.
How about an answer on this?

JouN A. COMSTOCK
Welisboro, Pa.
(The suggestion is interesting. Let’s

have some requests from readers.
What kind of circuit or device would
you like to see?—FEditor) END

www americanradiohistorv com

Little Jack Horner
Sat in a corner
Listening to Hi-Fi

But his speaker was bad
And he was quite mad
For the music was naught

LOW nor HIGH

Now Little Jack Horner
Sits in a corner

His disposition’s much
sweeter

For the music that swells
Is as clear as a bell

From his Twin-Cone
Norelco Speaker f

¢
* -
/%re/co Cﬁ?f Speakers are qvail-

able in 57, 8" or 12" sizes in standard
impedances. Priced from $6.75 to
$59.98. Dlueprints are available for
the do-it-yourself enclosure builder.
Norelco Enclosures are available in
three sizes, priced from $33.75 to
$119.95.

ADD TO...and improve any sound

system with /%re/co ®
*FULL RESPONSE SPEAKERS

Write today to Dept. D-5 for brochures
and prices of these unique speakers.

NORTH AMERICAN PHILIPS CO., INC..
230 Duffy Ave., Hicksville, L.I., N.Y.

RADIO-ELECTRONICS


www.americanradiohistory.com

finest training

~ at home In
Radio-TV
electronics,

TV servicing,
Color TV

The instruction you receive and equipment you

o ! 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.

RCA Institutes, Inc., Home Study RE-57,"
350 Wes! Fourth Street New York 14, N. Y.

Without obligotion, send me FREE CATALOG

|
|
i |
] on Home Study Courses in Rodio, Television
'y e | ond Color TY. Na solesmon will coll.
|
|
|

A SERVICE OF RADIO CORPORATION of AMERICA | Nome i
350 WEST FOURTH STREET, NEW YORK 14, N.Y. ADAress ... oo oo eeereess s senmee oot
In Canada—RCA Victor Company, Ltd., City I Stote. .o

5001 Cote de Liesse Rd., Montreal 9, Que. e e e e e o . = — —— — — ———— —— —— -

MAY, 1957 27
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. WITH EVERY CLAROSTAT
i PICK-A-SHAFT* CONTROL YOU GET YOUR
w CHOICE OF SHAFT AT NO EXTRA COST!

Select the control you want — Y2-watt composition-element, regular,
tapped, or dual; 2-watt wire-wound; 3-watt wire-wound; or 4-watt
wire-wound. Then choose from any one of 13 different shafts. There's
one for every need.

! *Reg. U.S. Pat. Off,

Ask your Clarostat Distributor. ..

. 1 for Ili_if".'.-""erformance...,_ ependability... [ Juality...

CLAROSTAT

CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE

In Canada: CANADIAN MARCONI CO., LTD., TORONTO 17, ONT.

28 RADIO-ELECTRONICS
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ROHN

Give what the buyer
WANTS i<

Triangle

HOT
DIPPED

GALVANIZED

UNEQUALLED
DESIGN!

LIFETIME

OF
DEPENDABLE
PERFORMANCE

These 3 BIG sales features are ROHN Ex-
clusives ... features that have been proved
positively. Sell—recommend—install ROHN
... the world’s largest manufacturer of this
type of tower...you have the BEST by far!

ROHN Manufacturing Co.

116 Limestone, Bellevue Peoriq, lllinois Ph: 4-9156

L R N e X ee——

MAIL THIS COUPON FOR FREE LITERATURE

Rohn Manufacturing Company
116 Limestone, Bellevue
Peoria, lllinois
Gentlemen: Please rush me complete details on
the full line of Rohn Towers and Accessories.

Firm
Name. —_Title
Address
City State L
MAY, 1957 29
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Bell Laboratories engineer Cyril A. Collins, B.S. in E.L.. Univerzity of Washington, demon-
strates new TV switching control panel for black and white or color. Comnplex switching
conneclions are sel up in advance; in a splitsecond a master huttun speeds dozens of
programs to their destinations all over the nation. Special constant-impedance technique
permits interconnection of any number of broadband circuits without picture impairment.

Telephone science speeds TV enjoyment

Telephone science plays a crucial
part in your TV entertainment. An
interesting example—one of many
—is the latest TV switching center
developed at Bell Telephone Labh-
oratories.

Switching centers control the
transmission of which
come to your local TV station over
Bell System facilities. To be avail-
able exactly on cue. programs must
be switched at high speed and with
very great accuracy.

programs

WORLD

30

To create the new switching cen-
ter Bell Lahoratories engineers bor-
rowed from the switching control
art which handles your dial tele-
phone calls. They developed a
special control panel which puts
complex switching patterns within
the easy grasp of cne man. By push-
ing huttons, he sets up—and double-
checks—fortheeming network
changes far ahead of time. On cue
he presses a master button which
sends the programs racing to their

BELL TELEPHONE LABORATORIES

respective destinations around the
nation.

To connect the broadband cir-
cuits, the Laboralories engineers
developed a new video switch which
operates on a constant-impedance
principle. The new switch permits
the interconnection of any number
of circuits, without the slightest im-
pairment of transmission quality.

Thus the technology which serves
your telephone also works for your
TV enjoyment.

CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

www americanradiohistorv com
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REW!12-WATT Williamson-type HIGH
HDEllTY_INTEGRATED AMPLIFIER HF12

N T . with Preamplifier,
, Equalizer &

9 E f ’ (“',,_3.... Control Section

= KIT*34°° WIRED *57°

Compact, beautifully packaged & styled. Provides
mplete “front-end” facilities and true high
fidelity performance, Direct tape head & mag-
ectic phcno inputs with NARTB (tape) & RIAA
tphono) feedback cqualizat:ons. 6-tube circuit,
cual tricde for varviable turnover bass & treble
&edback-type tone controls. Output Power: 12
¥ cont., 25 w pk. IM Dist. (60 & 6000 cps @ 4:1):
£5% @ 12 w; 0.55% @ 6 w; 0.35% @ 4 w.
Freq. Resp.: 1 w: #0.5 db 12 c¢ps — 50 ke; 12 we
=0.5 db 25 cps — 20 k¢, Harmonic Dist: 20 cps:
% @ 4.2 w; V2% @ 2.5 w; 30 cps: 2% @ 11 w;
MG @ 6.3 w; 40 cps: 1% @ 12 w; A% @ 0.3 w;
2000 cpe: V2% @ 12 w; 10 ke: 1% @ 10 w; 2%
2 6 w, Translent Resp: cxcellent square wave
seproduction (4 usec rise-time); negligible ring-
mg, rapid seutling on 10 ke square wave. Inverse
Feedback.: 20 db. Stability Margin: 12 db. Damp.
mg Faector: above 8, 20 cps — 15 ke, Speaker
Connections: 4, 8, 16 olims. Tone Comtrol Range:
= 10 ke, =13 db: @ 50 cps, =16 db. Tubes:
=-ECC83/12AX7,1-ECC82/12AU7, 2-EL84,
-E28]. Size: HWD: 3%~ x 12 x &W"”. 13 lbs.
LOMING SOON

NEW! 50-WATT
Ultra-Linear
HIGH
FIDELITY
POWER
AMPLIFIER

HF50 KIT *57° WIRED *87°

Like the HF60 shown below, the HF50 featurcs
virtually absolute stability, flawless transient
response tnder either resistive or reactive (speaker)
load, & no bounce or flutter under pulsed condi-
tions. Extremely high quality output transformer
with extensively interleaved windings, 4, 8, & 16
ohm speaker connections, grain-oriented steel, &
fully potted in seamless stecl case. Otherwise iden-
tical 10 HF60. Qutput Power: 50 w cont., 100 w pk.
IM Distortion (60 & 6000 cps @ 4:1): below 1%
at 50 w; 0.5% @ 45 w. Harmonic Dist.: below
0.5% between 20 cps & 20 ke within | db of rated
power. Freq. Resp. at 1 w: 0.5 db 6 eps —60
ke: £0.1 db 15 eps — 30 ke at any level from 1
mw to rated power; no peaking or raggedness
outside audio range. All other spees identical to
HFG6O helow. Matching cover Model E-2, §4.50.

The specs are the proof...

NEW BEST BUYS by

'HIGH FIDELITY PREAMPLIFIER

hreta kir ¥24%° wireo $37%°
With Power Supply: #HF61 KIT 32995' WIRED 54495

Will net add distortion or detract from the wide-
band oc transient responsc of the finest power
amplifiers at any control szttings. High quality
feedbac < eircuitry throughout plus the most com-
plete control & switching facilities. Heavy-gange
solid brushed brass panel, concentric controls,
one-pie:c' brown enamel steel cabinet for lasting
attractive appearance. Fcedback-type, sharp cut-
off (12 db/octave) scraich & rumble filters. Low-
distoribon feedback equalizztion: 5 most common
recording curves for LPs & 78s including RIAA.
Low-distortion fecedback tone controls: provide
large boost or cut in bass or treble with mid-freqs
& volume unaffected. Centralab printed-circuit
Senior **Compentrol” loudness control with con-
centric level control. 4 hidevel switched inputs
(tuner, tv, tape, aux.) & 3 low-level inputs (sepa-
rate frent pancl low-level fmput selector permits
concarxent use of changer & turntable). Proper
pick.u> leading & atenusation provided for all
quality cartridges. Hum bal. contrel. DC super-
impesed on filament supplv. 4 convenience out-
lets. Extremely flat widebasd freq. resp.: *=1 db
8-190,000 ¢ps; 0.3 db 12-30,000 cps. Extremely
sensitive. Negligible hum, noise, harmonic or IM
distorzion. Size: 4-7/8" x 12-5/16” x 4-7/8". 8 lbs:

NEW

£See the “BEST BUYS" NOW IN
STOCK at your nearest distributor.

Fill out coupon on other side for
FREE CATALOG.

60-WATT Ultra-Linear
HIGH FIDELITY POWER AMPLIFIER #HF60
with ACRO T0-330 OUTPUT TRANSFORMER

KIT #72% WIRED *99°

Superlative performance, obtained through finest
components & circuitry. EF86 low-noisc voltage
amplifier direct-coupled to 6SN7GTB cathode
coupled phase inverter driving a pair of Ulira-
Linear connected push-pull LL34 output tubes
operated with fixed bias. Rated power output:
60 w (130 w pecak). IM Distortion (60 & 6000
cps at 4:1): less than 1% at 60 w; less than
0.5% at 50 w. Harmenic Distortion: less than
0.5% at any freq. between 20 cps & 20 k¢ within
1 db of 60 w. Sinusoidal Freq. Resp.: at | w;
35 kc at any level from | mw to rated power; no
peaking or raggedness outside audio range. Square
Wave Resp.: excellent from 20 cps 10 25 ke, 3 usec
rise-time. Sensitivity: 0.55 v for 60 w. Damping
Factor: 17. Inverse Feedback: 21 db, Stability
Margin: 16 db. Hum: 90 db below rated output.
ACRO T0-330 Output Transformer (fully potted).
Speaker Taps: 4, 8, 16 ohms. GZ34 extra-rugged
rectifier (indirectly-heated cathode eliminates high
starting voltage on clectrolytics & delays B+ until
amplifier tubes warm up). Input level control.
Pancl mount fuse holder, Both bias and DC —
balance adjustments. Std octal socket provided for
pre-amplifier power take-off. Size: 77 x 14" x 8"
30 Ibs. Matching cover Model E-2 $4.50.

COMPLETE with FACTORY-BUILT CABINET—

2-WAY HI-F1 SPEAKER SYSTEM #HFs1 $39%

Genuine 2-way book-shelf size speaker systemi. Jensen
heavy duty 8” woofer (6.8 oz. magnet) & matching Jensen
compression-driver exponential horn twecter with level
control. Smooth clean bass & crisp extended highs free of
coloration or artificial brilliance. Factory-built tuned bass
reflex birch hardwood cabinet (ne1 a kit) constructed to
high quality standards. Neutral acoustical grille cloth

framed by a smooth-sanded solid birch molding. Freq.
Resp. measured 2 ft. away on principal axis in anechoic

Frices 3% higher on West Coast.

chamber with ] watt input — Woofer: *4 db 80-1800 cps;
Tweeter: *2 db 2800-10,000 ¢ps; Crossover Region: 1800-
2800 cps, shift in level over this region depends on tweeter
lIevel control sctting. Power-handling capacity: 25 watts.
Size: 23"x11“x9”. 25 Ibs. Wirlng Time: 15 min.

84 Withers Street, Brooklyn 11, N, Y.

wwWw americanradiohistorv com

NEW!
50-WATT
Ultra-Linear
HIGH-
FIDELITY
INTEGRATED POWER AMPLIFIER HF52

with Preamplifier, Equalizer & Control

KIT 69" WIRED *109* Section

Combines a power amplifier scction essentially
identical to thc HF30 power amplifier with a
preamp-equalizer contrel section similar to HF20
below. Provision for use with clectronic crossover
network & additional amplifier(s). See HF50 for
response & distortion specs; HF60 for square wave
response, rise-time. inverse feedback, stability
margin, damping factor, speaker connections;
HF20 for preamphificr, equalizer & contvol section
description. Hum & noise 60 db below rated out.
put on magnetic phono input (8 mv input for
rated output), & 75 db below rated output on
high level inputs (0.6 v input for rated output).

Muatching cover Madel E.1, 84,50,

. NEW
COMPLETE with Preamplifier, Equalizer
& Control Section
20-WATT Ultra-Linear Williamson-Type
HIGH FIDELITY AMPLIFIER #HF-20

KIT *49% WIRED *79°

A low-cost, complete-facility amptifier of the
Iitghest guality that sets a new standard of per-
formance at the price, kit or wired. Rated Power
Qutput: 20 w (34 w peak). IM Distortion (60 &
6000 ¢ps/1:1) at rated power: 1.37%. Max. Har-
monic Distortion between 20 & 20,000 cps at 1
db under rated power: approx. 1%. Mid-band
Harmonic Distortion at rated power: 0.3%. Power
Response (20 w): 0.5 db 20-20,000 cps; =1.5 db
10-10,000 cps. Freq. Resp. (V4 w): 0.5 db 13-
35,000 cps; 1.5 db 7-50,000 cps. 5 feedback
equalizations for I.Ps & 78s. Low-distortion feed-
back tone controls: large hoosts or cuts in bass or
treble with mid-freqs. & volume unaffected. Loud-
ness control & separate level set control on front
panel. Low Z output to tape recorder. 4 hi-level
switched inputs: tuner, tv, tape. aux: 2 low-level
inputs for proper loading with all cartridges. Hum
bal. eontrol. DC superimposed on filament supply.
Extremely fine output transformer: interleaved
windings, tight coupling, careful balancing, grain-
oriented stecl. 8147 x 157 x 107, 21 Ibs.

Matching cover Maodel E-1, 54,50

Turn page for other EICO ad.
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Prices 5% higher on West Coast.
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the specs prove it . .
your BEST BUY is

for COLOR & Monochrome TV servicing

FREE CATALOG

shows you HOW TO SAVE 50%

on 50 models of top quality
professional test equipment.

MAIL COOPON NOW!

+

NEW!
TV-FM SWEEP
GENERATOR &

MARKER #368

%% WIRED
= g~ 56995 511995

Entirely clectronie sweep circuit (no mechanical
devices) with accurately-biased increductor for
cxcellent lincarity. Extremely flat RF output: new
AGC circuit automatically adjusts osc. for max.
output on each band with min. ampl. variations.
Exceptional tuning aceuracy: edge-lit hairlines
eliminate paralax. Swept Osc. Range 3-216 mc in
5 fund. bands. Varizble Marker Range 2.75 mc in
3 fund. bands; 60-225 mc on harmonic band. 4.5
me Xtal Marker Osc,, xtal suppHed. Ext. Marker
provision. Sweep Width 0-3 mc lowest max. devia-
tion to 0-30 mc highest max. dev. 2.way blanking.
Narrow range phasing. Attenuators: Marker Size,
RF Fine, RF Coarse (4-step decade). Cables:-out-
put, 'scope horiz., ’scope vertical. Deep-etched

satin aluminum parel; rugged grey wrinkle steel

cabinet.

NEW! RF

SIGNAL GENERATOR

#324

KIT WIRED

52695 53995

130 ke to 133 me with ONE gencrator! Better
vilue than generators selling at 2 or 3 times its
cost! Tdea! for 1F-R1 alignment, signal tracing &
tiouble-shooting of TV, FM, AM sets; marker
gen.; 400 c¢ps audio testing: lab. work. 6 fund.
ranges: 1530-100 ke, 400-1200 ke, 1.2-3.5 me,
3.5-11 me. 11-37 mwe. 37-145 me: 1 harmonic
band 111-135 me. Freq. accurate to £1.5%; 6:1
vernier tuning & excellent spread at most impor-
tant alipnment freqs Etched tuning dial. plexi-
glass windows, edge-1 t hairlines. Colpitts RF osc.
dircetly plate-modalated by K-follower for
improved mod. Variable depth of int. mod. 0-509%
by 400 c¢ps Colpitts 0i¢. Variable gain ext. ampli-
fier: only 3.0 v pecled for 309% mod. Turret-
mounted coils slug-tumed for max. accuracy. Fine
& Coarse (3-step) 1.F attenuators. RF output
100,000 uv; AT sine vave output to 10 v. 50-ohm
output Z. h-wav jack-iop binding posts for AF in/
out; coaxial connector & shiclded cable for RF out.
12AU7, 12AV7, selenium rectifier; xmfr-operated.
Deep-etched satin alu minum panel; rugged grey
wrinkle steel cabinet.

TURN PAGE
FOR MORE
EICO VALUES

NEW! DYNAMIC
CONDUCTANCE

(=000
.whi’% > P TUBE & TRANSISTOR

LI T2 4

olftttine  JTER #ob
5697 109"

COMPLETE with steel cover and handle.

SPEED. casc, unexcelled accuracy & thoroughness.
Tests all receiving tuhes (and picture tubes with
adapter). Composite indication of Gin, Gp & peak
cmission. Simultancous sel of any 1 of 4 combina-
tions of 3 plate voltages, 3 screen voltages, $ ranges
of continuously variable grid voltage (with 5%
accurate pot). New scries-string veltages: for 600,
450, 300 ma types. Semnsitive 200 ua meter. 3
ranges meter sensitivity (1% shunts & 5% pot).
10 SIX.position lever switches: {reepoint connec-
tion of cach tube pin. 10 pushbuttous: rapid insert
of any tibe clement in leakage test circuit & specdy
sel. of individual sections of multi-section tubes in
merit tests. Directereading of inter-element leakage
in ohms. New gear-driven rollehart. Checks nep-n &
p-n-p transistors: separate mcter readings of col-
lector lcakage current & Beta using internal dc
power supply. Deep-etched satin aluminum panel;
rugged grey wrinklesteel cabinet. CRA Adapter $4.50

NEW!
COLOR

and Monochrome
DCto SMCLAB & TV
5" 0SCILLOSCOPE
#460
WIRED
S'| 2950

o Features DC Amplifiers!

Flat from DC-1.5 mc, usable to 10 mc. VERT.
AMPL.: sens. 25 rms mv/in; input Z 3 megs;
direct-coupled & push-pull thruout; K-follower
conupling bet. stages: 4-step [req-compensated
attenmator up to 1000:1. SWEEP: perfectly linear
10 cps-100 ke (ext. cap. for range to | cps); pre.
set TV V&M positions; auto. sync. ampl. & lim.
PLUS: direct or cap. coupling; bal. or unbal.
inputs; edge-lit engraved lucite graph screen;
dimmer; filter; bezel fits std photo equipt. High
intensity trace CRT. 0.06 uscc rise time. Push-pull
hor. ampl., tlat to 100 kc, sens. 0.6 rms mv/in.
Built-in volt. calib. Z-axis mod. Sawtooth & 60 cps
outputs. Astig. control. Retrace blanking. Phasing

NEW! PEAK-to-PEAK
VIM #1232 & UNI-
PROBE (pat. pend.)
KIT WIRED
52995 54995

Half-turn of probe tip selects
DC or AC-Ohms.

© Uni-Probe — exclusive with
E1C0 - only 1 probe performs
all functions!
Latest circuitry, high sensitivity & precision, wide
ranges & versatility. Calibration without removing
from cabinet. New balanced bridge circuit. High
Z iuput for negligible loading. 41%” meter, can't
burn-out circuit. 7 non-rkip ranges en every
function. 4 functions: +DC Volts, —DC Volts, AC
Volts, Ohuns, Uniform 3 to 1 scale ratio for extreme
wide-range accuracy. Zero center. One zero-adj. for
all functions & ranges. 1% preeision ceramic multi-
plier resistors. Measure directly peak-to-peak volt-
age of complex & sine waves: 0-4," 14, 42, 140, 420,
1100, 4200. DC/RMS sine volts: 0-1.5, 5, 15, 50,
150, 500, 1500 (up to 30.000 v with HVP probe &
250 mc with PRF probe). Ohms: 0.2 ohms to
1000 megs. 12AU7, 6AL5, selenium rectifier; xfmr-
operated. Deep-ctched satin aluminum panet,
rugged grey wrinkle steel cabinet.

5” PUSH-PULL
DSCILLOSSCOPE
KIT $44.95

Wired $79.95

7” PUSH-PULL

OSCILLOSCOPE
#470

KIT $79.95

Wired $129.50

TUBE TESTER
=62

KIT $34.95
Wired $49.95
o tests 600
mil series
string type
tubes
e illuminated
roll-chart

..... .$4.50

>, Sep. volt-
meter &
ammeter

MINATOR &
CHARGER #1050

_ Sep. hi-gain RF
& lo-gain audio
inputs.
Special noise
locator. Calibra-
ted wattmeter.

KIT $24.95
Wired $39.95

20,000 Ohms/Volt
MULTIMETER 3565

KIT 2495
Wired $29.95

1000 Ohms/Volt
MULTIMETER
536
KIT $12.90
Wired $14.90

Reads 0.5 ohms

3 —500 megs, 10

mmfd—5000 mfd
power factor.

2 4 KIT
: $19.95
?» 9 ® Wired
e : $29.95

R-C BRIDGE & R-C-L COMPARATOR
19508

VIVM PROBES KIT Wwired
Peak-to-Peak $4.95 $6.95
RF ... $375 $4.95
High Voltage Probe-1 ... . . $6.95
High Voltage Probe-2 ... . .$4.95
SCOPE PROBES

Demodulator ... $3.75 $5.75
Direct ... ... $2.75 $3.95
Low Capacity $3.75 $5.75

Show me HOW TO SAVE 50% on Test Equip-

BROOKLYN 11, N. Y.

® Send for
FREE CATALOG
now
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Radio-Electronics

Hugo Gernsback, Editor

U. S. GOVERNMENT NEEDS INVENTIONS

e o . Many Electronic Inventions Still Require Development . . .

invented, we wish to point out that the opposite is true.
Your Government is constantly looking for new devices,
largely electronic inventions and new developments.
These pertain primarily to technical problems affecting na-
tional defense. The agency in charge of these developments is
the National Inventors Council, Charles F. Kettering, chair-
man.

We give below a list of inventions desired. No special forms
are required for submitting proposals to the council. Each
proposal should be submitted as a separate document, type-
written if possible. Descriptions should be as nearly complete
as possible and might include: (1) some reference to the
principles underlying the apparatus, (2) a discussion of any
experimental work or tests that have been conducted and (3)
the particular points of novelty or superiority of the invention
as compared to existing devices or practices. If sketches or
drawings are necessary, include these too. Drawings need not
necessarily be done professionally. You should, however, re-
tain copies of all items presented, as Government regulations
do not permit return of material once it has been received.

Address all proposals to: The National Inventors Council
U.S. Department of Commerce, Washington 25, D. C.

534. RADIO-PROOF BLASTING CAP. An inexpensive
and efficient electric blasting cap which cannot be initiated
by electromagnetic radio or radar waves.

538. COAXIAL rf SWITCH. Coaxial rf switch of broad-
band characteristics to handle 1 to 10 kw of power.

541. MICROWAVE DIRECT-STORAGE OR MEMORY
CIRCUIT. Microwave direct-storage or memory circuit in
which the frequency and/or modulation may be read off after
a time delay of 1 to 100 seconds.

54,2. NONHETERODYNING TYPE OF FREQUENCY
DIVIDER. A nonheterodyning type of frequency divider for
microwave frequencies.

545. SEMICONDUCTOR MATERIAL. Develop a semi-
conductor material suitable for use in transistors, the color
of which is to depend upon its conductivity type; that fis,
n-type material one color, p-type material a different color.

653. BROAD-BAND DETECTORS. Broad-band detectors
for hf, vhf, uhf, centimeter and millimeter wavelengths with
sensitivities 10 to 40 db better than present crystal detector.

654. CAPACITORS. Capacitors which will operate at
200° C continuously, preferably of small size, for applications
which require performance at established electrical ratings
over a wide temperature range of —55° C to +200° C.

656. RADAR PERFORMANCE MEASUREMENT. Scope.
—Development of a simple means or method to measure the
performance of radar systems operating above 10,000 mega-
cycles. Present situation.—Echo boxes and their radar ring
time are used to measure frequency, relative power output
and spectrum of the radar transmitter and also indicate
the merit of receiver sensitivity. At the higher frequencies,
echo boxes have inherent limitations which make their use
impracticable.

657. WIRELESS POWER TRANSMISSION. The develop-
ment of a technique whereby an appreciable amount of power
(1,000 watts) may be transmitted without the use of cables
up to a distance of 50 miles and, in addition, techniques for
accepting this power at the receiving end in a useable form.

658. AMPLIFIER. An amplifying device suitable for use
in servo systems capable of operating reliably at 500° C.

662. MICROWAVE FREQUENCY DISCRIMINATOR.
There is interest in a frequency discriminator which would be
useful and practical in laboratory microwave oscillator
measurements.

699. THERMIONIC OR COLD EMITTER. Devise a ther-
mionic emitter or cold emitter capable of greatly increased
efficiency and suitable for use as a cathode in the usual thermi-
onic electron tube.

701. BROAD-BAND AMPLIFIER. An amplifier with high
gain and with bandwidth for frequencies up to and including
uhf, of lightweight, rugged and reliable design, having rela-
tively simple low-drain power supply requirements.

712. HEAT DISSIPATION IN ELECTRONIC ASSEM-
BLIES. The high incident temperatures in small electronic

TO those who believe that everything worth while has been
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devices requires a new means of cooling such devices other
than conventional means which require electrical energy and
comparatively large cooling devices, such as blowers, fans,
ete. A static device or material is needed to serve as a heat
rectifier to provide unidirectional transfer of heat or a
unidirectional heat exchanger.

713. QUARTZ CRYSTAL UNITS. a. Develop means where-
by quartz crystal unit aging is minimized in order to meet
the increasingly stringent requirements of military electronic
equipment, where stabilities of 1 in 109 per week or better
are required. b. Develop quartz crystal units which must
function reliably at temperatures up to 300° C and higher
with stabilities of at least .005% for use in equipment used
in high-speed aircraft and guided missiles.

716. METEOROLOGICAL SOUNDING EQUIPMENT.
Determine the feasibility of developing equipment to obtain
soundings of the atmosphere (temperature, pressure and re-
lative humidity to 100,000 feet or greater) without using air-
borne instruments such as radiosondes. The equipment is to
be ground-based and is to be portable.

717. RADAR RESOLUTION OF TARGETS. Methods are
needed for separating each aireraft in a close formation.

718. RADAR DISPLAYS. Improvements in displaying ra-
dar data are needed so that more accuracy and resolution are
obtainable. Variable-persistence cathode-ray tubes would also
be desirable if they can be effected simply.

719. RADAR-DATA PROCESSING. Simple methods for
deriving target velocity and continuously maintaining target
position tracks are needed.

720. RADAR THREE-DIMENSIONAL COVERAGE. A
variety of problems exist in effectively utilizing a radar to
give accurate height data as well as range and asimuth.

721. RADAR-RANGE PERFORMANCE. As potential
enemy targets become smaller and their velocity increases,
the desired radar range becomes increasingly difficult to
achieve. Brute-force techniques for overcoming this problem
such as higher power outputs and larger antennas have
limitations which are being approached. New techniques are
needed for overcoming this problem.

722. RADAR CLUTTER. Moving targets are masked by
return from relatively stationary objects. There has been con-
siderable work done in fields of MTI (Moving Target Indi-
cators) to combat this problem, but substantial improvement
in MTI techniques is still needed.

723. RADAR LINE-OF-SIGHT LIMITATION. One of the
most difficult problems in getting good radar coverage is
caused by the fact that the radiated energy will not conform
to the Earth’s curvature so that targets below the tangent
line between the radar antenna and the Earth are generally
not visible to the radar. Methods for overcoming this limita-
tion are needed.

BLUE-SKY PROBLEMS. “We describe a problem as ‘blue
sky’ when we suspect it will take imaginative, sky-is-the-limit
thinking to solve it,” explains John C. Green, director of the
Office of Technical Services and the council’s executive direc-
tor. “The man who cracks one of these puzzles won’t be bound
by traditional barriers between sciences. He may have to be
the modern equivalent of an Edison or Marconi—or even a
Houdini.”

EXPLOSIVE MINE DETECTOR. A method for locating
explecsives buried at shallow depths below the Earth’s surface.
Present detectors locate the explosive’s container or signal
the presence of a hole in the ground.

METHOD FOR CONVERTING LIGHT INTO ELEC-
TRICAL ENERGY. An invention which will convert a small
amount of light into enough electricity to operate electrical
equipment. Far greater power output is needed than has as
yet been supplied by solar batteries.

DESTRUCTIVE RAY OR WAVE. Equipment of usable
size capable of producing death rays effective at 500 yards—
without excessive power input. Investigations so far indicate
that a completely new approach is needed. .

It is suggested that you write for the complete list of in-
ventions wanted—the list printed here gives only electronic
problems. For address, see first part of article. —H.G
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External ap-
pearance of
the amplifier.

ECESSITY is the mother of in-
vention, so the old saying goes,
4 and so it was that the design of

this remote amplifier evolved
from the need for a small, lightweight
unit. It was to be used on occasions
when the larger, heavier and more
elaborate Dual-Channel Remote Ampli-
fier (February, 1953, RADIO-ELEC-
TRONICS) was not needed or when it
was in use at another location.

*Radio WRW., Selma, Ala.

v ROLAND JORDAN, JR.*

low=-cost
remote
amplifier

Three-stage unit has
hum and noise levels
with broadcast
specifications

Most any broadcast engineer can
tell you that a large part of the re-
motes he is called on to cover can be
handled with a single mike and a
single-channel remote amplifier. If he
has been around a small town independ-
ent station very long, he can also tell
you that funds for such a project are
seldom very plentiful. This then was to
be a “bargain-basement” job and to be
as small and light as possible and still
meet broadcast standards. I built the
remote unit on a surplus turbo-super-

T2 TI R17

charger amplifier (see photos). These
may still be available on the surplus
market and are ideal for the job once
the original parts have been removed.
However, any suitable chassis can be
used.

The amplifier is straightforward in
most respects. Both the 5879 and the
12AY7 are audio tubes, and their
superior performance and small size
make them a natural for this amplifier.
As the diagram indicates, the only con-
cession made to obtain the small size of
the unit was the high-impedance input.
There simply was not enough room to
put an input transformer in the ampli-
fier in a place where it would not pick
up hum from the power transformer.
Since there are many good broadcast
microphones on the market that have
both high- and low-impedance outputs,
this was not considered too great a
handicap. (I use a 726 E-V cardioid for
music and a crystal mike for speech
remotes, and it works out fine.)

The cathode of the 5879 is heavily
bypassed to reduce hum. The plate and
screen load resistors in this stage are
low-noise precision units and their use
is definitely worth while if you intend
to keep the noise level low enough for
broadcast use. The Continental Nobeloy
1% resistors do a very fine job at low
cost in this application, and one was
also used in the plate circuit of the
second amplifier stage. This stage has
no cathode bypass nor is it decoupled
in the plate circuit from the last ampli-
fler stage since space was at a premium.
No ill effects have been caused by these’
omissions and there is absolutely no
tendency toward motorboating or in-
stability. The 1-uf capacitor in the plate
circuit of the output stage is a surplus
oil-filled unit which blocks de from the
primary of the UTC A-24 output trans-
former.

To save space, a voltage-doubler cir-
cuit was used with two small selenium
rectifiers and a small 1-to-1 power
transformer. This is entirely practical

R6

PAD c5

Top-chassis view reveals all major components.
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since the total B-supply drain is only 6
ma. Because of this low current drain
the voltage at the output of the filter
section is somewhat higher than would
ordinarily be expected and is more than
adequate for these tubes.

The 4-db pad in the output circuit is
standard practice to isolate the output
stage from any line-impedance varia-
tions. Or, as I heard a man express it
once, to make the amplifier think it is
feeding a purely resistive load and to
malke the line think it is being fed from
Boulder Dam.

The tubes of the amplifier are inside
the original shield as is the volume con-
trol. The original socket holes inside
this shield were made slightly larger
with a standard socket punch, and new
nine-pin sockets were installed. Cou-
pling capacitor C3 was soldered to the
volume control before it was installed
on the front panel as were the other
two volume control leads. C3 goes
through a slot that was already in the
chassis.

Leaky coupling capacitors, because
of the extreme dampness, are a problem

CIL FILLED
c8,
7

Tl

|

-0
H7VAC GhRd

RI, 9—470,000 ohms

R2—3,300 ohms

R3—I megohm, 1%, low noise (see text)
R4—500,000 ohms, 1%, low noise (see text)
R5, 11—47 000 ohms

R4—500,000-ohm pot, audio taper
R7—2,200 ohms

R8—100,000 ohms, 1%, low noise (see text)
R10—1,000 ohms

R12, 13, 14, 15—47 ohms, !, watt
R16—1,000 ohms

R17—10,000 ohms

R18—25-27 ohms

R19—| megohm

R20—200-ohm wirewound hum-balancing pot
R21—3,300 ohms, 2 watts

All resistors T watt unless noted

C!, 3, 10—.05 uf

C2—100 puf, 25 volts, electrolytic

C4, 6—0.1 pf

C5—10-30 pf, 250-350 volts, electrolytic

o
R2I 33
= AN
HUM_CONT S e
-+

C7—25 pf, 25 volts, electrolytic

C8—1 uf (preferably oil filled)

C9—.0l pf

Cll1, 12—30 pf, 150 volts, electrolytic

All capacitors 600 volts unless noted

Ti—output trarsformer, primary 15,000 ohms, second-
ary 50, 125-150, 200-250, 333, 500-600 chms (UTC
A-24 or equivalent)

T2—isolation transformer, secondary 120 volts and
6.3 volts @ | amp

V1—5879

Y2—I12AY7

Sockets, 9-pin miniature (2)

SEL RECT 1, 2—50-ma selenium rectifiers

JI, 2—open-circuit phone jacks

F—!/2-amp fuse and holder

Chassis type mike connector

Receptacle, ac

Dial and knob

Chassis or cabinet

Schematic diagram of the three-stage low-cost remote amplifier.

(S]]

RS

Underchassis view of amplifier shows circuit layout
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on the Florida coast where this ampli-
fier was built and for this reason flat-
plate ceramic units were used for C3
and C6. The top-view photo shows the
terminal board for the output pad resis-
tors and shows how the 1-uf capacitor
was mounted by taping it to the output
transformer. The ac input receptacle
is shown at the extreme rear of the
amplifier with the output jack just
above it.

A short heavy ground bus was used.
(See bottom-view photo.) This view
also shows the mike input connector,
the phone jack, the flat ceramic and
filter capacitors and the hum balancing
pot. No ac switeh was used, partly
because of lack of space on the front
panel and partly because I did not want
any high-level ac source near the input
stages to cause hum. The small louver
at the bottom of the front panel was
pressed closed in a vise so that the mike
connector and the phone jack could be
mounted below the handle on a flat
surface.

To finish it off, the metal skirt was
removed from the volume-control knob
and bolted to the panel. This turned out
to be a bigger job than you might think,
but it can be done. The cabinet is well
ventilated and the amplifier can be used
for hours and still be only barely warm.
A quarter-turn on the fastener at the
back of the case permits the unit to be
removed.

This remote amplifier costs very little
in comparison to an equivalent com-
mercial unit, primarily because most o
the power supply components were ¢
tained from the “bargain-basement”
pages of catalogs.

The quality of the unit is very good
and the total hum and noise level is 58
db below a plus-1-db output, which is
well within broadecast specifications.
The three stages provide more than
enough gain for even the lowest-level
broadcast mikes. All parts are easily
obtainable and most of them can be
purchased at very low cost. END

INPUT
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_ Part 11—More variable-reluctance cartridges
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Fiz. 1—Phantom view of the Pickering Tivx-
valve showing its internai constructiom.

(5, 4

FRONT YIEW

1-MIL STYLUS IN
\ PLAYING POSITION

Al

' FRONT MIEW
3-ML STYLUS IN

{
i PLAYING POSITION
i \,\_/ MAGNET A

“Fig. 2—Methaod of selecting styli-witha -
Fen-tone B&O 3504 +.

po———— A2

MAGNET B

s

TWO ST LI .
END OF ARMATURE 3 Fig. 3-—Exploded sec-
tional view of the Fen-

tone B&O 350 }-.

Fig. 4—Fen-tone B&O
3504 cartridge in its
mounting strip.
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cartridges

JULTAN D. HIRSCH

N our first article we described some

of the popular variable-reluctance

cartridges. This month we will con-

tinue with our description of this
type of cartridge.

A variable-reluctance cartridge is a
velocity-responding magnetic cartridge
of the moving-iron type.

Pickering Fluxvalve

The Pickering Fluxvalve represents
a radical departure from earlier types
of magnetic pickups, in its physical
construction, although it is still bas-
ically a variable-reluctance cartridge.
It was described completely in an article
in this magazine May, 1956, and will
be discussed very briefly here.

The Fluxvalve is a turnover cartridge
with two styli mounted 180° apart.
Fig. 1 is a phantom view showing
the Fluxvalve’s internal construction.

The stylus assembly can be slid in
or out of the cartridge body without
the use of tools and without removing
the cartridge from the arm. In addi-
tion to the usual 1- and 3-mil styli,
Pickering oftfers a 12-mil stylus which
may give superior reproduction on many
of the newer records which are cut
with so-called “V-grooves.” Like the
Audax, the Fluxvalve will operate
equally well with one or two styli
inserted, since they have separate
magnetic systems.

The cartridge’s output is relatively
high, about 25 mv at a stylus velocity
of 10 centimeters per second and a
frequency of 1 ke.

Fen-Tone B&O 350 A}

An unusual-looking import from
Denmark is the Fen-tone 350A+. It is
constructed with a clear plastic body
and features a stylus assembly in
which the 1- and 3-mil styli are mounted
side by side at the end of a single
cantilever bar. Each stylus jewel is at
an angle of 15° to the vertical axis,
and the entire cartridge body is rotated
30° to place one or the other in contact

RADIO-ELECTRONICS
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A—Fen-tone B&O Special.
B—Recoton-Goldring 500.
C—Tannoy Variluctance cartridge.
D—Miratwin turnover cartridge MST-2.
E—Fen-tone P-7000A.

with the record. Fig. 2 shows how this
is done.

The internal construction of the Fen-
tone 350A 4 is also unconventional.
Fig. 3 shows the eight magnetic pole
pieces and the twisted armature which
are features of this cartridge.

Two magnets are used, with no mag-
netic connection between them except
for the twisted armature, which passes
through the single coil. The two sec-
tions Al and A2 of the armature are
90° to each other. They are located
between the upper and lower sets of
pole pieces, respectively. In the neutral
position of the stylus, the armature
sections are equidistant from the pole
pieces. Flux passes between the upper
N and S poles of each magnet without
linking the coil, and any flux going
from the upper N to the lower S pole
of magnet A is neutralized by an equal
and opposite flux from the lower N to
the upper S pole of magnet B.

Lateral stylus movement rotates the
armature about its vertical axis. When
one edge of section A1l is closer to the
upper N pole of magnet A, one edge
of section A2 is brought closer to the
lower S pole of magnet A. This causes
magnetic flux to pass through the
armature and link the coil turns. At
the same time an equal amount of flux
in the same direction is contributed by
magnet B. Moving the stylus in the
opposite direction has a similar effect,
with opposite flux polarity. Thus the
requirements for generating a voltage
in the coil have been met, with a com-
pletely different physical construction
from any of the other cartridges we
have described.

The design of the Fen-tone B&O
350A + offers several advantages. The
use of eight pole pieces and a relatively
long armature means that a large
amount of flux variation can be
achieved with a small stylus movement,
without using an excessive number of
turns in the coil. The output of this
cartridge is in the neighborhood of 60

MAY, 1957

mv at a stylus velocity of 10 centi-
meters per second.

The armature is mounted in a cyl-
inder packed with a rubberlike damp-
ing material. Vertical stylus movement
cannot cause any armature rotation, so
the vertical response of this cartridge
is very low. Replacement of the stylus
is very simple. The cylinder containing
the armature slips into a hole in the
plastic body between the ends of the
pole pieces.

Fig. 4 shows the entire cartridge in
its mounting clip. A strip of damping
material is attached to the end of the
stylus shoe. This is a part of the stylus
assembly and is replaced when the
stylus is replaced. Also visible in this
picture are the two styli, the end of
the armature, and the coil in the center
of the body.

Due to the low impedance of the coil,
the resistive termination of this car-
tridge is not critical. The lateral com-
pliance is high and the effective moving
mass is quite low, considering the fact
that the mass of two styli must be
moved. A single-stylus version of this
cartridge is also available.

A small piece of radioactive material
is attached near the front of the car-
tridge. It is claimed that this ionizes
the air in the vicinity of the stylus so
that after a few playings it will not
have any static charge to attract dust
particles.

The B&O 350A + can be mounted in
most record changer plug-in shells and
many tone arms. It is rather long and
several high quality arms will not
accommodate it. The Fen-tone B&O
Special is designed on the same prin-
ciples but will fit any standard tone
arm having l%-inch mounting centers.
Performance data, including curves, on

www americanradiohistorvy com
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e
this cartridge were published in our
April, 1956, issue on page 49,

Other variable-reluctance types

Although the cartridges we have
described represent only a fraction of
the variable-reluctance types available
today, they illustrate the basic design
variations used in all others. Space
considerations prevent us from describ-
ing many of these cartridges in detail,
but we will mention a few and indicate
their similarities to others.

First, there are the cartridges in
which a cantilever stylus bar carries
the magnetic field from one end of a
magnet through a pair of pole pieces
and back to the other end of the mag-
net. The G-E cartridge is this type.

The well known Recoton-Goldring
cartridges operate in the same manner,
including the use of two coils connected
in a hum-bucking arrangement. It is a
true turnover type, with completely
separate pole pieces and styli mounted
on opposite sides of the cartridge.

The Tannoy Variluctance cartridge
is also of this type, except that its
stylus assembly is removable without
the use of any tools.

Two cartridges of West German
manufacture, the Miratwin and the
Fen-tone P-7T000A, resemble the Fen-
tone B&O 350+ in stylus and arma-
ture design. They both use a cantilever
stylus shoe which rotates a relatively
long armature about a vertical axis.
Both are turnover types, with indi-
vidually replaceable styli. The Mira-
twin is available in a single-stylus
model. TO BE CONTINUED
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New technigues and
wide selections make
the kit butlder’s

lot easy

COVER FEATURE

Enclosure Kits
Aid Audio Builders

By ERIC LESLIE

. ROM the earliest days of radio,

the do-it-yourself electronician has

always been active. He has been

impelled by three motives: The
man (or boy) with limited funds and
ample time has found it possible to
construct equipment he might not have
been able to buy; the experimenter
found an opportunity to learn by doing;
the perfectionist was able to build
equipment to meet his own exacting
specifications and containing features
not always obtainable in commercial
models.

The large number of kits on the mar-
ket has resulted in a resurgence of home
construction. This is true in the audio
field especially. The true lover of music
can, with a good kit-constructed ampli-
fier and preamplifier feeding into a
self-assembled speaker-enclosure sys-
tem, enjoy reproduction no whit in-
ferior to that of his neighbors with the
costliest of commercial audio setups.

With the coming of prefinished en-
closure kits—as illustrated on our
cover this month—a last objection to
the home-built speaker enclosure dis-
appeared. The appearance of the self-
assembled system can now match that
of the best store-bought job. The job
of finishing.

A glittering selection of enclosures
is now available to the enthusiast. (The
majority, of course, are in the unfin-
ished form.) The table printed in con-
nection with this article gives a fair
idea of what is obtainable, though no
such table can claim to be complete and
exhaustive. A number of speaker man-
ufacturers have offered enclosure kits
from time to time, and some who are
now doing so may have escaped our
knowledge. New firms are springing up,
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and some small companies are doing
an excellent business without wide
advertising.

The selection is greater in another
way than the table would indicate:
Speaker enclosures are flexible by their
very nature. There are many ways to
reproduce a sound. Enclosures intended
for three speakers may well work with
two or one, especially since combination
speakers with two or three ranges are
available. And if a model is constructed
for use with one speaker, a slit for a
tweeter horn can usually be sawed in
it without damaging quality of repro-
duction. Enclosures with 15-inch cut-
outs are provided with adapters for
12-inch speakers, and those with two
speaker cutouts are supplied with
cover plates so the system will work
with one speaker, unless or until the
owner desires a second.

The opportunity to start small and
work up to bigger and better things is
an added attraction to the do-it-your-
self audio enthusiast. More than one
company points out this opportunity,
one (University) makes it a central
feature, using the term PSE (Pro-
gressive Speaker Expansion) in con-
nection with a number of its units and
kits.

The variety of possibilities may even
add up to mild confusion in some cases,
and the neophyte can be puzzled as to
whether he will be better off with a
three-way speaker system in his en-
closure or whether—balancing cost
against desired quality—he might not
be better advised to install a single tri-
axial unit.

There is no definite answer to such a
question, and even the difference be-
tween single, dual and triple speakers
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Above—Putting the final panels
on a prefinished Cabinart kit.
Left—A Californian enclosure
just before the back goes on.

is lessening. For example, the Electio-
Voice Radax speakers have two cones
with one voice coil, using a mechanical
crossover to divide the frequency range
between the two cones. The same com-
pany’s mid-range speakers may con-
sist of two horns, a reflexed one and a
short straight unit, working from the
back and front of the same diaphragm.
Thus with three speaker units, using
three voice coils, and a three-way
crossover network, the audio enthusi-
ast may have a virtual five-way re-
producing system.

As to which is best: with a few
outstanding exceptions, all agree that
the ultimate is achieved with separate
speakers for each range, but few and
timid are the estimates as to how much
better is a good three-speaker system
than a three-way system with two
speakers, or even an excellent tri-axial
or other wide-range unit.

Construction of kit type equipment
has been tremendously simplified. Little
cabinetry is required with the precut
kit. A hammer is featured as the im-
portant instrument in some instruction
books and sheets—a screwdriver is in-
cluded with other kits. Careful gluing
is still an essential, and the occasional
warped piece (it can happen!) pre-
sents problems. Care in handling and
mounting heavy speakers is essential
—it’s as easy as ever to put a screw-
driver through a speaker cone, and
there is no way of patching a cone and
still retaining anything approaching
fidelity.

The table is intended only to survey
the field and give some ideas as to what
is available to the intelligent enthusiast.
As stated, it makes no pretension to
completeness, either as to models cov-
ered or to technical detail. The vari-
ations between enclosures is such as to
make tabulation more of an introduc-
tion to than a complete exposition of
the speakers. Two folded horns may
resemble each other very little in con-
struction details. And some of the
items listed, such as the Heath, are
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This one is

A kit in package form.
one of the Electro-Voice enclosures.

complete systems including speakers
and enclosures, complete with cross-
over networks and a manual of in-
structions for assembling the enclosures
and wiring the speaker systems. Some
of the Klipsch-Cabinart enclosures, on
the other hand, offer the purchaser his
choice between a speaker board with
cutouts for speakers or a complete
preassembled, prewired and mounted
speaker system, ready for installing
in the enclosure.

The more daring eraftsman may go
one step beyond the kit. Both the Elec-
tro-Voice and the Karlson instruction
booklets give instructions and specifi-
cations for cutting your own lumber
to fit (though these books also point
out respectfully that, if you are more
interested in good sound than in
cabinet-making, the precut kits will
not only save time but will insure
better output quality). These instruc-
tions are available at prices from 75¢
to $8.50 (the latter including full-size
working drawings). Jensen issues a
large booklet for 50c, detailing the con-
struction of 18 Jensen enclosures, and
speaker manufacturers regularly send
out leaflets on enclosures suitable for
their products. One recently received
from Racon Electric Co. is a four-page
brochure with plans for four enclosures,
ranging from a small dual-speaker
setup to a true corner horn. Many
articles on enclosures also appear in
the various audio magazines and books.
Original designs are being introduced
continually, and the field is one to fasci-
nate the acoustical experimenter as
well as the audio enthusiast. END

Footnotes for Kit Specification Table

PFK in Cabinart model numbers indicates prefin-
ished kits. PFM and PFB are prefinished mahogany
and blond, respectively, in Knight Quik-Craft mod-
els. P indicates a dress kit which may be added to
the unfinished Jensen enclosure of similar model
number.

1 Kits are normally supplied with two-hole baffle—
may also be used with Klipsch three-way system
already assembled on a mounting board.

2The Ultraflex design is a special type of duct-
loaded bass reflex.

* Where one speaker is recommended,
type is understood.

1 Includes two speakers.

7 Includes three speakers.

% Also available prefinished, in three finishes, prices
ranging from $63.75 to 79.50, and in Converti-Base
type, usable as highboy or lowboy.

“ncludes speakers.

= Also available with speaker, as B-12-S, $29.95.

® Adapter boards provided for additional or other-
size speakers.

a tri-axial
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Cabinart (G & H Wood Products Co., Inc.), Brooklyn 11, N. Y.

Dimensions (in) No. of-- Biggest
Model H w Spkrs_| Type spkr (in) | Price  Remarks
8125 334 x23 x Ils | Bass reflex 12 or 15 §321.00
&1, PFK 610 317 x 311 x 16 | Folded horn 12 19.95; PFK 25.95
, PFK 3i7/5 x 34!/, x 17 ! ' N 15 23.95: PFK 29.95
K-12, PFK 120 x 207/ x 141/ 21 " ' 12 36.00; PFK 48.00
K-15, PFK 150 32 x 237 x 161/ 2 " " 15 42. 00 PFK 58.00
K-3, PFK 300 3875 x 253 x 22/4 2! ' " 15 49. 00 PFK 72.00
K-5, PFK 500 x4 L1 oo 2 24.00} PFK 36,00
Jensen Cabmarf Chicago, lil.
K-101 Imperial 53 x34 x25 | or3 Folded horn 15 89.00; P-201 54.00
K-103 Tri-Plex 4015 x 27V x 19'/2 1,2,3 Ultraflex? 15 48.00; P-203 39.00
K-105 Low-Boy 343, x 36'/5 x 181/, " ' 15 48.00; P-205 39.00
K-107 Concerto 327 x 245 x 173 1,2 ' 12 39.00; P-207 36.00
K-109 31 x 31 x Ib' ' ' 12 39.00; P-209 36.00
K-111 26 x 19 x la'/z " " 8 23.00; P-211 25.00
K-113 Duette 13 x 25 x 101/ " Special 8 18.00; P-213 21,00
Electro-Yoice, Inc., Buchanan, Mich.
KDI Patrician U x W, 23% [ 5 8 99.00
KD2 Georgian 371/, x 2634 x 22 3 All are 15 58.00 Mode! 107
KD3 Centurion 387% x 28 x 214 3 types of 15 79.00 finishing shell
KD4 Regency 277 x 32/ x 18/, 2or3 folded 15 £9.00 available for
KDS5 Empire 253/5 x3l x I5‘/¢ 13 2 0r 3 horns 15 48.00 Georgian
KD& Aristocrat (g x 19 x 15V, 20r3 12 36,00
KD7 Baronet 21% x 13 x |27/g 4 12or2 8 24.00
Allied Radio, Chicago, (Knight, Quik-Craft)
95 DZ 597 333/4 X 353/4 x IB'/z |9 Corner enclosurd 12 or 15 24.00; F 27.95
95 DZ 595 26 x34 xIb 19 Bass reflex 15 36.95'
12U, -PFM, -PFB 32 x21 x4 11 Folded horn 12 34.95: PFM, PFB 46.75
15U, .PFM, -PGB 32 x24 x 16/ 1 ' B i I5 39. 95 PFM PFB 54775¢
Heath Co., Benton Harbor, Mich.
SS-1 1A x23 x 12 2 Ducted-port 8 39.95¢ .
: bass reflex preﬁr_nsl'l\ed.
SSB-1 22 x23 xI17% 2 Folded horn 15 99.95¢ ) Also in .Tra-
HH-1-C Legato 41 x 22% x 34 3 Modified in- 15 (2) [325.0057) ditional cab-
o _inileiaﬁle inet at $345;
Karlson Associates, Brooklyn, N. Y.
12 K 2514 x 163, x 13/, 1 Special couplef 12 2.00 { Can be used
15 K 33/2 X 22[/; x I8 “ ] " ' 15 45.00 j in horizontal
8 K 17V x 113, x 9% [ v " 8 18. 6010r vertical
posmon
Stephens Manufacfurmg Co.. Culver ley. Calif.
K20 29!/2 x2l x14 [ tor2 Folded horn 12 49.00
K21 x 29/, x 14 I or2 Hoin loaded 12 55.00
K22 ' 29‘/2 x 2712 % 18 for2 B Folded horn 12 59.00
Acoushcal Developmenf Co. (Acoush Maglc) East Meadow, N. Y.
Highboy 38/, x 23% x 22 I " Acoustical 12or IS | 54.758
tabyrinth
Lowboy 28/, x 35% x 22 ] | " 120r |50 54750
Argos Products Co. (Californian), Genoa, |l
DSE-IK 24 x29 x15 | Ultraflex 1Zor 15 | 3750 Prefinished; ma-
DSE-2K |9’/2 X 23 X |3‘/2T 1 I I 8or 108 3000 hogany, blopﬁd#
Arkay. 120 Cedar St., New York, N. Y.
B-8 12 x24 x12 2 Ducted bass 8 35.957
reflex
B-12 17 x 17, x 15% | _Infinite baffle 12 11.958

University Louds;aier; Inc., White Plains, N. Y.

KEN-12 —I T30 x 124« |53/TIﬁ|3 l Duﬂcted"baTrlz ' 39.75
retiex
KEN-15 31 x28 x19% " 5 4975
General Apparafus Co., New York, N. Y.
Air Coup! 72 x14 x b | | Flewelling 12 29.95
Ir Coupler l ) coupler _I I B
thsch Assocuafes. Hope Ark.

Shorthorn SK ¥ 3%, x24 x22 V3 Folded horn ¥ 120r15% 47.00 .

River Edge Sales Corp., Port Washington, N. Y.
110 P76 %36 x16 V2 T TBass reflex LY Tw¥s0

Sherwood Electronic Labs, Chicago

i Wox% x4 | 3 i Folded horn | 2

129.00 Complete with
3 spee_k_ers
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Add this unit and cwr a dual-channel hi-fi system

CIro:
amplifier

by GEORGE L. AUGSPURGER

QUTPYT TRANS
———— =

12SN7-GT
vz

~12SN7-GT
Vi

TREBLE BA3SS CROSSOVER
=EVEL LEVEL FREQ CONT

Major components layout of crossover network and ireble amplifier.

INPUT BASS QUTPUT R20C R22

CROSSOVER | TREBLE
FREQ CONT —— {1} : LEVEL

Underchassis view of modified amplifier. Photos by Tereace Sullivan
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HE technique of using separate
power amplifiers to feed high- and
low-frequency loudspeakers has a
number of advantages over the
more common dividing networks in-
serted in low-impedance speaker lines:

1. Since highs and lows are split
fairly early in the amplifying
chain, intermodulation distortion
is reduced.

2. The gain of high- and low-fre-
quency channels can be adjusted
independently to compensate for
different speaker efficiencies with-
out interfering with output damp-
ing.

3. The crossover frequency can be
made adjustable at little addi-
tional expense.

Adding another power amplifier and
a high-impedance dividing network to
the family music system involves an
inevitable cash outlay, but this can be
reduced by combining the treble ampli-
fier and crossover network on a single
chassis. The photograph shows the
Heath A-7D amplifier with an adjust-
able two-channel circuit added. The
cost is $18.65 for the kit plus about $4
for additional components, which com-
pares favorably with $18 to $25 for a
12-db-per-octave speaker-dividing net-
work,

The existing power amplifier of a
hi-fi installation is plugged into the
bass output jack of the crossover
amplifier unit, and the preamplifier or
control unit is connected to the input
terminal. A tweecter goes to the correct
impedance tap of the treble amplifier
and the woofer is connected to the
original power amplifier output. A
crossover frequency which best suits
these speakers is selected, and channel
gain controls are adjusted to give the
most pleasing balance between lows
and highs.

The circuit of this modified T-watt
amplifier is shown in Fig. 1. Tone
control components have been elim-
inated, but the power amplifier and
voltage supply sections of the original
Heathkit are practically unchanged.
One additional section of decoupling
is introduced by adding a resistor in
the B-plus filter network (R22) and the
feedback resistor (R20) has been re-
duced in value from 6,800 to 3,900 ohms.
The latter change gives about 4 db
additional feedback, with increased
damping of the tweeter.

Crossover frequencies of 420, 680
and 1,100 cycles are selected by a four-
pole three-position switch. The filter
sections give 12-db-per-octave attenua-
tion beyond each channel’s cutoff.
Measured response curves (Fig. 2)
agree closely with calculated perform-
ance. The middle crossover point turned
out to be 620 instead of 680 cyeles but,
considering the tolerance of ordinary
capacitors and resistors, it’s surprising
that no greater ditferences showed up.

Ideally, the point at which the two
channels cross should be 3 db down
from normal gain. In this circuit the
crossover point happens to measure
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Fig. 1—Schematic

almost 4 db down, but this deviation
is so minute that it has no effect on
the functioning of the system.

Since a 12S8Q7 is included with the
A-7 amplifier. it has been retained as
a cathode-follower output for the bass
channel. This isn’t really necessary
since bhoth power amplifiers are located

4000 6201

IKC

o

L

Fig. 2—Response curves indicating
crossover points of network.

close together in most installations and
cable losses consequently pose no
problem. In any case, the elimination
of high-frequency attenuation in a
circuit which amplifies no highs is a
little silly, and the cathode follower
can be justified only in that it isolates
the bass output from the R-C network.

The circuit as it stands may possibly
be criticized on two other counts: both
grids in the bass channel are run at
1 megohm, which is high enough to
make hum pickup a problem; the
correspondingly high network imped-
ance of the treble channel results in
undesirable high-frequency attenuation

because of Miller-effect capacitance
between grid and ground. Capacitor

C15 is included in the cathode circuit
of Vl1-a to help out the extreme highs,
but even so response is down 3 db at
20,000 cycles.

Fortunately, both these drawbacks,
plus the questionable utility of the
cathode-follower output, can be rescued
by shuffling the circuit slightly. The
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RI*5*9¢* (8 19—470,000 ohms
R2—I-megohm pot, audic taper
R3,* 10°—3,300 ohms

R4,* 8, 11, 16, 17—100,000 ohms
R6*—I megohm

R7—1 800 ohms
R12—500,000-0hm pot with switch, audio taper
R13—6 800 ohms

R14—150,000 ohms

RIS—1,500 ohms

R20*~—3 900 ohms

R21—470 ohms, 2 watts
R22%-—133,000 ohms

R23—3,300 ohms, | watt

Resistors Y2 wott unless otherwise noted

Cl1,* 4,* 7" 10°—.0003-uf disc ceramic

C2,*5* 8" 11*—.0005-uf disc ceramic

C3,* 6,* 9,* 12*°—.0008-puf disc ceramic

CI13, 17, 18—.05 pf, 400 volts

Ci4%— ) uf_ 400 volts

Z15—.004 uf, 400 volts (two .002 uf paralleled)

C16—.0002-uf ceramic

£ 1920, 40, 30, 10 uf; 25, 450, 450, 450 volts

Si—4-pole 3-position rotary switch (Mallory 3143-J or
equivalent)

Vi * 2—I125N7-GT

Yi—i25Q7

V4, 5—12A4

V6—5Y3

*Components required in addition to A-7D kit.

of high-impedance dividing network and treble amplifier.

improved version is shown in Fig. 3.
Here the impedance of all stages is cut
to 50,000 ohms and the cathode fol-
lower performs the necessary function
of providing a low-impedance source
to drive the 50,000-ohm filter sections.
With this arrangement the gain from
the input to either output will be about
unity—the amplification of V2 makes
up for the voltage loss in V1. Of
course, if your preamp already has a
cathode-follower output, V1 can be
discarded once and for all.

Standard capacitor values change the
crossover frequencies slightly in the
second circuit. The diagram shows
three capacitors in each filter section,
.0022, .004 and .0068 uf. With these

values crossover frequencies are 1,500,
800 and 500 cycles, respectively. Other
frequencies may be used by selecting
suitable values from reactance charts
or extrapolating from the values shown.
For example, .01 uf has a reactance of
47,000 ohms at about 300 cycles. A
crossover at 2,500 cycles requires .001-
uf  capacitors. These values are all
approximate, but the 10¢; tolerance
of standard components plus the un-
critical requirements of speakers make
closer computation unnecessary.

[t may be asked why a full-range
push-pull amplifier was used for the
high-frequency channel. Articles have
recently been published which give the
impression that any old thing will do

'6SQ7 0R 128Q7 6SN7-GT R 2SN7-GT
N €1,,0022 _SI-b
G002 sk L ca"oo4 i
MW oerzoq V2 o :
:
€2, 004 803vi LT STREBLE LEVEL
(5 1 <
€3 1 R3S ' Rn4>§——>
63,088 gV, B3 ¢ SR 1o TReBLE AMPL
| i RISLSK ¢ —
E i :
' : ! 2
e -, @.ssgv_aaf&m.cgﬂam_ ..... =, 209y
T - ;
L i R9%4‘Ix /
RIIMEG 3| €13 .25 R 47K Cl4 ) RIO 47K,
Yo |vas !
(4H.0022 iS¢ _ﬂ’ 0022 §1-4,/ |
>
€5,,004 —= Cn,,.004 SBASS LEVEL
. an D o >
6 0068  RaS4IK 12,0068 RI2SI0K  TO BASS AMPL
- H—o a———
RBSLSK

Fig. 3—Improved high-imped

Ri—1 megohm

R2--3,300 ohms

R3, 4,5, 4, 9, 10—47,000 chms

R7, 8—1,500 ohms

RI1—pot, 50,000 ohms, audio taper
Ri2—pot, 100,000 ohms, audio taper
Resistors Y2 wott unless otherwise noted
Ci, 4,7, 10—.0022 pf, 600 volts
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ance dividing-network circuit.

. 5, 8, 11—.004 uf, 400 volts

C3. & 9, 12—.0068 pf, 600 volts

C13—0.25 uf, 400 volts

C14—0.1 pf, 400 volts

Si—4-pole 3-position rotary switch (Mallory 3143-J or
equivalent)

VI—65Q7 or 125Q7

Y2—4SN7 or 125N7

L)
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for the highs—a single 6V6, a single
6J5, a 98¢ output transformer. How-
ever, it seems logical that the amplifier
used for the treble channel must be
equal in quality to that used for the
bass notes. Getting rid of intermodula-
tion products only to throw in 6 or
10% harmonic distortion is not an
equitable exchange.

As to power requirements of the
two channcls, it is quite true that the
very high frequencies in music nor-
mally generate an infinitesimal power
level compared to low frequencies, but
the distinction becomes less and less
marked as the center of the audio
spectrum is approached. For a sym-
phony orchestra, maximum power out-
put occurs at about 300 cycles and is
only about 8 db above the peak power
at 3,000 cycles.* Therefore, if we want
to use a 400-cycle crossover, the power
rating of both channels will have to
be nearly the same.

With a 1,000-cycle crossover we may
assume that peaks in the bass channel
will average about 8 db higher than
those in the treble amplifier, which
corresponds to a power ratio of 6 to 1.
Consequently, the A-7 is entirely
adequate for use with 30-50-watt bass
amplifiers if the crossover frequency is
not lower than 800 cycles. Where 300~
500-cycle crossover frequencies are
indicated, the high-impedance network
should be used with a more powerful
amplifier such as the Heath W-4AM.

It is possible to keep on adding filter
sections and output stages for three-
and four-way speaker systems, but this
is a little elaborate for any but the
most ultrafied installations. A suitable
compromise which retains many of the
advantages of the dual-channel idea is
to drive both treble speakers from the
high-frequency amplifier and then in-
sert a suitable filter in the speaker line
for the super-tweeter. END

*Frequewcy Range and Power Considerations in
Mu.m Reproduction, Jensen Technical Monograph
No. 3, Jensen Manufacturing Co., pp. 5-6.
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TOO WELL CHECKED

ERE’S one for the book. A friend

brought in a Lafayette model 735
PA system (see diagram) for repair.
He said it made a loud popping noise
at times. The amplifier uses push-pull
6L6’s in the output, preceded by a TN7
driver, a 7B7 and three 1273’s. It has
two mike inputs, a phono input and two
tone controls. The three channels feed
into the bass and treble tone control
circuits and then to the 7B7 audio
amplifier.

Finding the trouble was easy. A
wirewound screen voltage-divider resis-
tor in the output stage was burning up
and the resistance wire was unwinding.
This accounted for the intermittent con-
dition. I made the necessary repairs and
checked for any shorts in the B plus
circuit. Everything seemed OK, so I
fired up. Tube socket voltages around
the 6L6’s seemed about right. With
the mike and speaker connected, volume
seemed OK and the tone controls acted
normally. I checked the other two
channels and they too checked OK.

Then I made my mistake. Having a
moment to spare, I decided to connect
an audio oscillator to the input and
check the waveform of the output on
my scope. I had not yet advanced
either the output control on the audio
oscillator or the volume control of the
appropriate channel on the amplifier.
When I touched the scope probe to the
plate terminal of one of the output
tubes, I noticed a smeary, large-ampli-
tude trace which looked like a high-
frequency oscillation. Using the highest
sweep range on the scope and guessing
roughly, I figured that the amplifier
was oscillating at about 50 kc. This
seemed odd indeed, since the amplifier
voltages had checked out OK just a
minute ago and operation using the
mike was normal.

I shut off the power and connected
an alligator clip to the plate terminal
of one of the GL6's. Then with the
scope probe tucked inside the clip, I
had both hands free to work. With the
power on, I measured about 15 volts
grid-leak bias at each 6L6 grid. No
question about it, this bird was really
oscillating.

Leaving the alligator clip in place,
I removed the scope probe and checked
both output grid waveforms, the wave-
form at the plate of the other 6L6 and
the taps on the output transformer
terminal board. In each case that same
waveform was present. The high-fre-
quency voltage at the 6L6 plate was
sufficient to give me an rf burn.

Placing the scope probe back inside
the alligator clip at the 6L6 plate, I
bridged every filter capacitor and de-
coupling capacitor, hoping to note some
improvement. No dice. Then with my
trusty screwdriver, I killed the oscilla-
tion by grounding each grid in turn,
working back from the output stage.
I noticed that back beyond the 7B7
amplifier which feeds the driver,
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grounding the grid had no effect. I also
noted that the feedback loop for the
amplifier extended from a tap on the
output transformer to the cathode of
this stage, and the feedback resistor
was unbypassed.

I recalled having seen other ampli-
fiers with a 100-zuf capacitor shunted
around this resistor to prevent oscilla-
tions at high frequencies where the
phase may have been rotated sufficiently
to cause regeneration instead of de-
generation. Perhaps... no, that wasn’t

MIKE ) VoL
© .

MIKE 2 voL ( )
||
VOL —
e [
T
PHONO =
Z3 T
= BAY,  ——d
_J

| o |
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it either. I shifted the feedback resistor
from its location at the 2-ochm tap on
the output terminal board to each of
the other taps, still with no results.

I was able to stop the oscillations by
inserting 470,000-ohm resistor in series
with the grid of the 7B7 amplifier.
Anything smaller would not work.
Somehow this didn’t seem right.

Then without any real motive, I re-
moved the alligator clip from its loca-
tion at the 6L6 plate and used it to
connect the scope across the speaker
voice coil. Lo and behold, no oscilla-
tions! Slowly the dawn came. Back
went the alligator clip and the scope
probe to the 6L6 plate. Noticing that
the separation between the 6L6 tube
sockets and the apron which mounts
the tone controls was only about 1
inch, I slipped a small piece of sheet
metal in the separation. The oscilla-
tions quit. I could start or stop the
oscillations simply by withdrawing or
inserting the shield.

Seems that the amplifier was not
defective at all, but that by touching
the scope probe to the 6L6 plate, suffi-
cient capacitive coupling existed to the
tone controls to set the thing off. Even
with the alligator clip by itself in place
at the 6L6 plate, sufficient coupling
existed to sustain oscillations.

The moral . . . sometimes it doesn’t
pay to get too nosy.—Monroe Corn END
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the last link

i

N the struggle toward high fidelity
we have heard much discussion about
equipment, from microphone through
amplifier to loudspeaker, the various

means of recording and the forms of
distortion that all these links in the
chain can introduce. Suitable acoustics
and enclosure design to reproduce what
is claimed as the original sound field
has also had its share of discussion.
But there is still considerable ignorance
about the behavior of the last and most
important link in the appreciation of
sound reproduction—the link between
the ear and the brain.

A considerable amount of work has
been done and published on just how
the ear transfers sound waves into
intelligence to be interpreted by the
brain. Most of it has revolved about
the behavior of the cochlea, the basilar
membrane, the organ of Corti, Reiss-
ner’s membrane and the hair cells. Do
these behave as resonators and just
which part corresponds with what fre-
quency received?

Much attention from another angle
has been given to subjective analysis
of the behavior of the ear. Probably
the earliest information at all compre-
hensive in scope was that of Messrs.
Fletcher and Munson who originated
the now well known Fletcher—-Munson
curves and also studied the effect of
“masking,” the manner in which the
intensity of one sound can mask a
sound of lesser intensity.

But the last link is really the one
that conveys the intelligence received
by the ear along the auditory nerve
to the brain. Regardless of the manner
in which this intelligence is converted
by the ear from sound waves to nerve
impulses, the fact remains that the
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By NORMAN H. CROWIIURST

last link in the chain consists of a
system of impulses conveyed along the
auditory nerve.

A common fallacy is the belief that
the ear works very much like a
microphone, converting the various
vibrations constituting sound waves to
corresponding electrical impulses for
transmission along the auditory nerve
to the brain. Thus the ‘“nerve cur-
rents” would have a “waveform” like
the electrical impulses produced by a
microphone.

If this similarity exists, it seems
difficult to understand why a musician
cannot recognize readily a piece of
music by a glance at the soundtrack
of a film or the groove on a phono-
graph dise. The fact remains that even
relatively skilled musicians are unable
to recognize music in this form. Related
questions that arise from this theory
are: Since all sounds use a similar
spectrum of frequencies, how is it, for
example, that by listening to a run-
ning motor which generates all kinds
of noises, a skilled mechanic is able
to locate the particular little tap that
to him indicates what is wrong? Or
how is it that a musician, listening to
an orchestra all of whose instruments
reproduce frequencies in the same gen-
eral spectrum, can locate the sound of
one instrument in the whole orchestra?

These questions can be answered by
considering how information is relayed
from the ear to the brain. I refer to
experiments based on the work of
Sherrington and Adrian on the electro-
physiology of nerves. These experi-
ments show that the nerve impulses
carried by the auditory nerve are
similar to all other nerve impulses in
the human nervous system and consist
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An analysis of
the phystology
nvolved in
hearing

of a succession of unidirectional pulses
transmitted along each nerve fiber.

It appears from a further study of
the matter that the auditory nerve
consists of between 25,000 and 29,000
ganglion nerve cells and that each of
these transmits intelligence concerning
one particular frequency in the audible
spectrum. The intelligence is trans-
ferred in the form of a succession of
pulses. However, the pulse rate is
related not to frequency or pitch, but
to intensity. The threshold of hear-
ing for any particular frequency is
the amplitude of sound signal necessary
to initiate the first pulse or minimum
pulse rate. As intensity is increased,
the rate at which pulses are trans-
mitted along that particular nerve
fiber is increased.

Any particular sound that we listen
to does not arrive at the brain as a
synthesis of frequencies or as a specific
waveshape corresponding with the
pressure waveform of the acoustical
wave striking the ear, but rather as
a kind of Morse code signal received
over a multiconductor cable consisting
of between 25,000 and 29,000 nerve
fibers. Our recognition of sounds de-
pends on the recognition of the partic-
ular pattern received along this multi-
conductor cable.

Compare this reception of a message
by the ear with the reception of the
message you are now reading with the
eye. You are reading type in a series
of familiar forms known as the alpha-
bet. These letters are strung together
to form words and the words are
arranged to form sentences. Does your
brain take time out to realize that the
letter o is a circle, the letter 1 a straight
line, e part of a circle with a horizontal
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line in it and so on, critically analyzing
the geometrical structure of each letter
that composes each word? If your brain
did, you would spend a considerable
number of years reading just this one
article. The fact is, the brain recognizes
familiar patterns to the extent that it
doesn’t even bother spelling out the
words in detail, but recognizes words
as a complete entity and builds up the
sentence and the associated thought
rapidly.

In a similar manner the brain inter-
prets the sound the ears hear. It is
familiarity of the patterns, like famil-
iarity of letters of the alphabet for
the eye, that provides the basis for
interpretation. When you listen to
someone talk, it is familiarity with
recognized language sounds that enables
you, without the least difficulty, to
listen to and interpret what the person
says. Also, the shades in a person's
voice, which give each individual voice
a character distinctive from those of
other people, enable you to listen to
one particular person speaking among
a number of persons talking at once.

This is because the brain can dis-
criminate the difference in patterns
received in different ways by using
various methods of selection between
the complex arrangement of pulses
received down the auditory nerve. This
can be regarded as somewhat like the
manner in which an IBM machine can
go through a great many punched
cards and pick out just the particular
cards, among perhaps millions, that
have certain commion characteristics.
In a similar way the brain can group
together impulses representing sounds
having any desired common charac-
teristics such as the sounds coming
from the same human voice or from
the same musical instrument.

Another character of sound that the
brain quickly spots is an expected
repetition of sound patterns heard.
This is what we call reverberation.
In any enclosed space there is a slight
echo effect following every sound. If
you don’t believe this try carrying on
a conversation in an anechoic com-
pletely damped room where there is
practically no reverberation whatever.
You will quickly realize how unnatural
the sounds of voices are under these
circumstances. You will then realize
that under normal conditions we are
always conscious of a reflection, or
short-time echo, of all the sounds we
listen to. Further, this rapid repetition
of all the sound patterns to which we
listen is an aid to us in following and
interpreting these sounds, whether we
are listening to human speech and
interpreting the meaning of what is
being said to us or to a musical rendi-
tion, enjoying its beauty and inter-
preting what the composer wished to
convey to our minds.

There is yet another aspect about
this familiarity of auditory patterns
which our brains receive. It explains
why sounds often heard become more
readily accepted than unfamiliar ones.
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It is ‘“because the ear can believe in
them,” as one writer has put it, that
anything which is recognized can be
“believed.” Anything unfamiliar re-
quires further listening or analysis
for its interpretation. Thus, anything
set in the musical scale to which we
are accustomed sounds familiar where-
as the first time we hear Indian music
using a different musical scale, we have
the impression of something odd. We
may, upon further listening, come to
the conclusion that we like or do not
like it, but the first reaction is of some-
thing unfamiliar and perhaps slightly
unreal.

The same is true of synthesized and,
to some extent, reproduced sound. It
has certain characteristics which are
unfamiliar the first time they are heard.
At the same time other characteristics
of the sound may be familiar because
of resemblance to the sounds it is
intended to reproduce. Let us illustrate
this with the old-fashioned phono-
graph. Although it reproduces a lot
of extraneous sounds not present in
the original music by distorting it to
a considerable extent, a musician is
able by listening to its recorded music
to recognize the qualities of the orig-
inal performance.

Another application of this principle
is in the reaction to new kinds of
recording—for example, the kind made
by Les Paul who has exploited a com-

pletely new method of synthesizing
sound. The fact that the music ren-
dered is in the pattern of familiar

tunes leads the ear into accepting what
strikes it first as something unfamiliar
about the manner in which the harmony
is synthesized into a composite sound.

After a few hearings it becomes
accepted as a technique in its own
right.

Enough has been said, T think, in
this short review of the subject to show
some of the implications of the principle
that what is conveyed from the ear to
the brain is not an electrical equivalent
of the signal conveyed from a micro-
phone to an amplifier, but a pattern
of pulses along the auditory nerve.
Here frequencies are identified by the

NEGATIVE FEEDBACK
CONTROLS SELECTIVITY

HE HQ-100 Hammarlund communi-

cations receiver has an unusual
negative feedback circuit as a part of
its audio amplifier stages. This circuit
provides negative feedback that varies
with the setting of the AUDIO GAIN
control.

As the control is moved toward its
maximum position the feedback voltage,
drawn from one side of the secondary
of the output transformer through R2,
is reduced as it must pass through the
increasing resistance of R1 (Fig. 1).
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As this feedback is reduced, the selec-
tivity of the stage increases, resulting
in a higher signal-to-noise ratio and
permitting reception of weak stations
which would otherwise be lost.
When the AUDIO GAIN control is
turned down, the feedback voltage rises
as R1 presents less resistance to it.

| This causes a decrease in selectivity

individual nerve fibers excited and the |

intensity at any instant is identified
by the frequency of pulses along that
particular fiber. And here whole sound
patterns are recognized by the code
combination of pulses received along
certain combined groups in the auditory
nerve.

The reader undoubtedly is capable
of pursuing this line of thought in his
own mind and will see how this explains
many of the things that have been
difficult to understand about the char-
acter of human hearing.

If interest in the subject warrants
it, further articles will be written
applying this information to the manner
in which we have binaural perception
of direction and the importance or
otherwise of the various acoustic prob-
lems in that reproduction of sound
for normal broadcast listening. END
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and allows a wider range of frequencies
to be heard for quality reception of both
broadcast and powerful shortwave sta-
tions.

Fig. 2 shows two audio response
curves. Curve A, the solid line, repre-
sents the audio response of the HQ-100
when the gain control is in its maximum
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position. At this setting maximum gain
is present at 1,000 cycles. To either side
of this point gain drops sharply. For
example, at both 100 and 3,000 cycles
the signal output is 8 db lower than at
1,000 cycles. This type of response will
provide good reception of weak or dis-
tant stations and is particularly fine
for CW reception.

Response curve B (dashed line) re-
sults when the AUDIO GAIN control is
set at 25% above its minimum posi-
tion, approximately what it would be
for normal broadcast listening. END
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N the old days, before audiophiles

and high fidelity were even words,

a radio service technician had a

healthy respect for loudspeakers.
The gadget either made a noise or it
did not. If it went wrong it was a
daring technician who loosened the
cemented bits of felt and paper that
held the reproducer together. In recent
years all this has changed. The hi-fi
enthusiast has a number of articles at
his disposal which explain some simple
method of ripping a speaker to shreds
and then substituting scraps of mohair,
kitchen utensils and cotton for the
original arrangement. The idea is to
make a cheap replacement speaker
sound like a wide-range triple-cone
imported job.

The basic premise behind all these
attempts is that the fundamental cone
resonance of an expensive high-fidelity
speaker is generally considerably lower
than that of an economy PA unit. The
argument is that, if the home construc-
tor can lower the resonant frequency of
the cheaper speaker, it will then per-
form as well as more costly units.
Unfortunately, all sorts of other factors
enter into the design of a really good
speaker. The reader can pick up a copy
of Olson’s Elentents of Acoustical Engi-
neering or Briggs’ Loudspealkers if he
really wants to dig into this stuff. In
this article I’ll stick to just one impor-
tant property of Iloudspeakers: the
problem of cone excursions.

Don’t ask me why the back-and-forth
movements of a speaker cone are called
excursions. Probably we could just as
well call them jaunts or anything else
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you like. Excursions is a term left over
from classical physics, and we are
stuck with it. Anyway, at a given pro-
gram level the amplitude of the lower
frequencies is much greater than that
of the treble tones. Consequently the
cone excursions of the speaker con-
nected to this signal will become pro-
gressively wider as the frequency goes
down. This is true until we hit the
resonant frequency of the cone. After
that the whole system peters out at the
rate of 12 db per octave and the cone
excursions are relatively minute.

Now then, if we lower the resonant
frequency of a speaker by lightening
the cone suspension—Ilessening the re-
storing force that tends to keep the
cone at its zero point—the excursions
of the voice coil at this new resonant
peak will be much greater than they
were at the old one. Here, you see, is the
rub! The structural design of the
speaker will not allow this increase in
cone movement without seriously dis-
torting the signal.

What occurs is not diflicult to visual-
ize, Take a look at Fig. 1. The pole
pieces of a cheap speaker are pretty
shallow to keep the magnetic lines of
force as concentrated as possible. This
allows a small magnet to be used and
still have reasonable efficiency. But in
such a system the voice coil doesn’t
have to move very far to get out of the
region of uniform flux density. Once
that happens the signal is actually
being partially rectified—not a condi-
tion especially conducive to good repro-
duction.

The expensive wide-range speaker
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Modification lowers

Sundamental cone resonance
By A. . GEORGE

uses a big hunk of magnet and spreads
the magnetic field so that the voice
coil can jump back and forth quite a
bit and still have a uniform magnetic
force acting on it. In some high-fidelity
speakers such as the Hartley, cone
excursions in the order of %4 inch are
handled almost disdainfully by the
powerful magnet structure.

So if we ignore the more refined

1

s
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strue-

magnet
tures: a, inexpensive speaker voice coil
and magnet; b, high-quality speaker
has larger voice coil, heavier magnet
assembly and longer flux gap.

Fig. 1—Comparative
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points of speaker design, the whole
thing boils down to the trick of lower-
ing the cone resonance of our bargain
speaker without overdriving it. The
solution is both elegant and obvious—
turn down the volume control. And so
here we are: if we increase the compli-
ance of a speaker cone suspension, we
lower the resonant peak and extend the
bass range of the unit but we seriously
limit its powecr-handling ability. If the
modified loudspeaker is to be used as
an auxiliary speaker in a quiet loca-
tion such as a bedroom, the sacrifice in
maximum power may not be too serious
and the extension of bass response
worth the trouble. So let's see how this
improvement can be made.

It is best not to get involved with
the spider or voice coil suspension, so
most everybody sets to work on the
outer-cone suspension in this project.
It can be sprayed with various kinds
of liquid dope. But these dry out even-
tually and leave the speaker in worse
shape than before someone started
improving things. You can cut away
slots in the rim of the speaker and then
stuff the holes with cotton batting as
someone suggested. I tried that and it
didn’t last. After a period of time, the
little strips left holding the cone to the
frame relaxed and, instead of a re-
storing force tending to center the
speaker, the cone now had two points
of equilibrium. Visualize a sort of
toggle-switch action and you can under-
stand the reason for the horribly
garbled sounds that my “improved”
speaker trumpeted forth.

I tried getting rid of the remaining
little strips and substituting a chamois
ring for the outer-cone suspension
(remember the old Stromberg-Carlson
soft leather suspension?) but this didn’t
help much. Apparently there is more
to a leather suspension than just glu-
ing a ring of chamois skin to a speaker
cone. Although the resonant point
dropped almost an octave. the distortion
in the bass register increased a cor-
responding amount and the net result
was most unsatisfactory. The appear-
ance of the leather-mounted speaker so
intrigued an engineer friend of mine
that I gave it to him and the chamois
suspension job is now serving as a
broadcast monitor in the washroom of
station KTYL.

Recently I found a Stromberg-Carl-
son RC-25 8-inch speaker in my storage
chest and the idea of improving it again
came to mind. This time I recalled the
rubber suspension of the English
Lowther PM-2 so I tried a sponge-
rubber outer suspension. This idea ac-
tually works and so far as I know it is
the only such trick which will success-
fully lower the fundamental resonance
of a speaker without introducing a host
of undesirable difficulties.

Improving the speaker

Before you start slicing up a speaker
cone, let me point out that since the
technique of improvement will reduce
the power-handling capacity of your
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speaker to about one-quarter of its rated
value, make sure that you set to work
on a fairly sturdy unit. I don't recom-
mend operations on any speaker rated
at less than 8 watts or smaller than
8 inches in diameter. Also the spider has
to be one of the standard dustproof
cambric affairs. If you dig out an
ancient Magnavox with a solid Bakelite
spider assembly, it simply won’t do.
You will neced to trot down to the
nearest variety store and buy a sponge-
rubber ironing board pad and a tube of
rubber cement. The sponge rubber sup-
plied for ironing boards is just the right
thickness and you’ll have plenty left
over for use in mounting microphonic
preamplifiers and record changers. The
only other equipment needed is a pair of
scissors and a sharp knife (a small
straight-bladed hobby knife is ideal).
The first step is to cut away a series
of slots in the cone as shown in Fig. 2
until only eight little strips are left
holding the speaker cone to the mount-
ing frame. If you cut away the whole
suspension (as I did), you'll have a

NOTE I~ SHADED AREAS 70 BE REMOVED
Fig. 2—Eight slots are cut in the outer

cone suspension. Slots and remaining
strips will be covered by a sponge-rub-
ber suspension ring.

devil of a time trying to glue the rub-
ber ring in place without getting the
cone off center. Then, very carefully
slice away enough of the cardboard
mounting ring so that it is level with
the topmost bump on the speaker cone
as in Fig. 3. If you don’t get this align-
ment right, the sponge rubber will pull
the cone to a new point of equilibrium
and this new point will not center the
voice coil in the region of uniform flux
density.

Now that the speaker is ready, cut a
ring from the sponge rubber to fit your
particular speaker. Actually, the rubber
ring should be cut about % inch smaller
in diameter than its calculated size
since it will streteh slightly while
mounting. If everything seems to fit,
you may now get out your tube of
cement, apply a coat to the rubber ring,
one to the cardboard mounting ring
and a thin line to the cone and glue the
parts together. WARNING: Don’t
stretch the ring too much as you glue
it around the perimeter of the speaker.
If you overdo it (as I did), you’ll wind
up with an excess bulge of rubber and
no place to put it.

You can spend the few minutes re-
quired for the cement to set firmly in

www americanradiohistorv com

trying to get the goop off your hands.
This job will take several days, so the
sooner you get at it, the better!

Now move the cone up and down tc
make sure it doesn’t scrape anywheve.
If it does, you may just be pushing
slightly sideways or you may have
actually pulled something out of align-

METAL FRAME
CARDBOARD RING

EDGE OF ACTUAL
RADIATING CONE ARE.

SPONGE RUBBER §USPENSION RING

-.?Lq\h

i

BEFORE AFTER

Fig. 3—Cross-section of typical outer-
cone suspension before and after ceo-
menting sponge-rubber ring in place.

ment during the improvement opera-
tion. If this last turns out to be the case,
well, too bad, but think of all the valu-
able experience you gained. If all seems
to be in order, however, tap the cone
and note that the resonant point has
dropped about half an octave. Now
mount the completed project in a decent
baffle and try it. You should easily be
able to hear the extended bass response
but don’t turn the volume up too loud.
The reconditioned unit will break up
audibly on the bass at only a few watts.

As I mentioned previously, such a
loss in power-handling ability is not
particularly disadvantageous if the
speaker is to be used for low-level
listening in reasonably quiet surround-
ings. As a remote speaker in the bed-
room or den, the improvement in fre-
quency range which can be had at a
cost of about $6 for the speaker plus
another $2 for sponge rubber and ce-
ment is worth the trouble. The whole
operation is not difficult and takes only
about an hour.

(For those of you who have been try-
ing to figure out the extra cone in the
center of my converted RC-25, it is just
an experimental high-frequency prop-
agator such as is used by Electro-Voice
and Goodmans. The idea was first em-
ployed by Voigt (see “High-Fidelity
Loudspeakers,” March, 1954) who says
that, if satisfactory results are to be
obtained, the diameter and angle of the
small cone, construction material and
so forth have to be just right. He is
perfectly correct. My speaker certainly
looks impressive and I notice no de-
terioration in quality, but the highs
are not noticeably improved. Unless you
want to experiment, don’t bother with
the extra “whizzer” cone.) END
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POCKET-SIZE FM
RADIO for mobile com-

munications, may point the
way to pocket receivers for
FM broadcast listeners. De-
signed by RCA for the 150-
me region, it weighs 10 ounces
and is fully transistorized,
possibly the first commercial
application of transistors on
such a high frequency. It is
intended to extend existing
150-me mobile systems. The
low transistor drain permits
its being kept “turned on”
while being carried, thus in-
tercepting all messages. It has
its own loudspeaker —is not
an earphone rig. Arthur Mal-

ROBOT BROADCASTER is invention of
Don V. R. Drenner, RADIO-ELECTRONICS author,
and engineer at KGGF, Coffeyville, Kans. The device
is a sort of signal-searching tape recorder. Forty-five
l-minute spot announcements are recorded on tape,
each being allocated an identifying code. When the
announcer needs a given commercial or sign-off, he
dials the code and the tape recorder goes into high
speed, racing either backward or forward till it reaches
the beginning of the announcement. Then it drops to
playing speed and puts the announcement on the air.
At the end of the message the tape stops, unless an-
other code has been fed into it. The human operator

need know nothing of tape recorders—operation is
strictly pushbutton. The photo shows the back of the
tape recorder with additional equipment needed to
make it respond to code signals.

carney of RCA Commercial
Products hinted that research
and engineering on personal-
ized two-way radio equipment
is being carried on, and stated
that “unobtrusive, far-ranging
pocket receivers and trans-
mitters” will increase the ap-
plicability of two-way radio
virtually without limit.

able in bwvo sizes (S x 12 or 12 x 12 feet) it is
framed on metal tubing sections and closed in
— walls and ceiling — with Masonite panels and
fire-resistant fabric. Spokesmen for RCA, who
manufacture the room, point out that with it a
customer can view eolor TV under almost exactly
similar conditions to those of his or her own liv-
ingroom. The room can be set up by two men in
2 to 3 hoans.

COLOR TV DEMONSTRATION

ROOM is another handy gadget the aggres-
sive color TV dealer may find profitable. Obtain-

DA

at

WORLD’S BIGGEST CLOSED-CIRCUIT
TV setup helps passengers get their tickets faster in New
York’s Penn Station. With 105 Dage TV cameras and
101 14-inch TV receivers, the problem of getting reser-
vations is tremendously simplified. The ticket clerk dials a
clerk at the ticket racks in the rear, who places availability
boards showing space in the desired train under a camera.
The clerk and prospective passenger can then sec just
what spaee is available, make a selection and inform the
reservation clerk. He in turn takes the required tickets
from a file and places them in an Intra-Fax (facsimile)
machine which reproduces them for the customer at the
counter. Reservations phoned in are handled by a battery
of clerks ahead of TV monitors, who inspect the avail-
ability boards, check with the would-be passenger and
make out the reservations on a telautograph, which is
reproduced for the clerk at the reservations window.
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TEST INSTRUMENTS

[P

Kingston Absorption Analyzer.

WO new test instruments of par-
ticular interest to TV service tech-
nicians have recently appeared on
the market. One, the model VS4
Absorption Analyzer, a product of
Kingston Electronic Corp., is a special-
purpose oscilloscope designed for signal
tracing in monochrome and color sets.
A set of wunique electrostatic ring
probes enables the technician to pick
up the incoming signal at the set’s an-
tenna terminals and trace it through
the set from the top of the chassis
without any direct connection to it. In
some sets, pertinent waveforms can be
studied and the trouble localized with-
out taking the chassis out of the cabi-
net. It even lets the technician view
waveforms at the plates of the damper
and horizontal output tubes without
special probes or makeshift gimmicks.
The other instrument is the Pie-
Probe, made by the Radionic Division
of Raven Electronics Manufacturing
Co. This device is a servicing accessory
that displays a normal TV picture on
the screen of a standard scope so it can
be used in place of a set’s picture tube
or TV test kinescopes like the 8XP4.

Kingston's VS4 analyzer

As the block diagram (Fig. 1) shows,
this analyzer is a special type of scope
with a built-in cascode tuner and a
video detector. The tuner is a Standard
Coil unit with special strips covering
the 20- and 40-me if ranges and 3.58-
4.5 mc for checking color-burst and
intercarrier sound circuits. The 20-, 40-
and 3.58-4.5-mc¢ strips are normally
inserted in place of channels 2, 3 and
13. Strips for these channels are sup-
plied and may be substituted for strips
of any three unused channels in the
service area. The complete schematic
of the VS4 is shown in Fig. 2.

The analyzer is generally fed with
signals picked up from the plates of
the various stages through special elec-
trostatic probes. These probes, con-
sisting of a metal inner conductor, a
phenolic insulator and an outer metal
shield, are placed over the tube in the
circuit being checked. The signal is
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TWO NEW
TV TESTERS

By ROBERT F. SCOTT

TECHNICAL EDITOR

These devices can save vou bsth dollars and tine
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Fig. 1—Functional diagram of the Kingston Absorption Analyzer.

picked up by capacitive coupling be-
tween the inner conductor and the
tube’s plate, and is fed to the input of
the analyzer.

There are three interchangeable elec-
trostatic probe tips. Two are circular
as shown in the photo. The larger is
for GT type tubes and the smaller for
seven- and nine-pin miniatures. The
third is semicircular and is used when
checking circuits in dual-purpose tubes
such as twin triodes and triode-pentodes.
These pickup heads fasten to the probe
handle and miniature coaxial cable with
snap-on connectors.

A direct-pickup type probe, available
as an accessory, permits the analyzer
to be used as a conventional scope and
allows the technician to check rf and if
circuits without an external detector
probe and, in many cases, without a
preamplifier. The direct probe has a
built-in step attenuator.

Circuit analysis

The vertical deflection circuits of the
analyzer consist of a 6BK7 cascode
vertical amplifier, a 6C4 cathode fol-
lower and a 12AT7 push-pull output
stage driving the vertical plates of the
3RP1 cathode-ray tube. This circuit has
a deflection sensitivity of about 2 mv
per inch. When signal tracing in audio
circuits, the character of the sound
may be heard in phones plugged into
the sOUND jack on the panel at the
same time that it is being observed on
the screen. Gain is controlled by a
two-gang potentiometer with one sec-
tion in the cathode circuit of the 6C4
and the other in the bias circuit sup-
plying the input section of the 6BQ7.

The horizontal sweep oscillator is a
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cathode-coupled 6J6 multivibrator whose
frequency is variable from 20 to 120
cyveles when the SWEEP switch is in the
v (vertical) position and 4,000 to 40,-
000 cycles when in the H (horizontal)
position. The SWEEP switch changes the
range by switching the grid-to-plate
coupling capacitors. The SYNC control
on the front panel varies the oscillator
frequency within the extremes of each
range. Oscillator synchronizing voltage
is taken from the vertical deflection
amplifier through the SYNC AMP control
on the rear of the chassis.

The oscillator voltage is fed to a
12AX7 phase inverter and amplifier
driving the horizontal deflection plates
in push-pull. Width of the trace is con-
trolled by varying the amount of signal
applied to the input grid of the 12AX7.
The WIDTH control is a screwdriver ad-
justment on the rear of the chassis.

As mentioned earlier, the turret
tuner has special 20-, 40- and 3.58-4.5-
me strips. When the INPUT SELECTOR
switch is in the RF-IF or 3.58-4.5-McC
positions, the signal picked up by the
electrostatic probe is fed to the input
terminals of the tuner. Then it is am-
plified in the cascode rf stage. If the
BAND SELECTOR (channel selector on a
TV set) is tuned to a TV channel or
to the 40- or 3.58—-1.5-mc bands, the
oscillator beats with the incoming sig-
nal to produce a 25-mec signal at the
mixer plate. When the BAND SELECTOR
is set to 20 Mc the oscillator is inopera-
tive and the mixer operates as an am-
plifier.

The output of the mixer, or 20-mec
amplifier, is fed to the input grid of
the vertical amplifier through a T type
mutual-inductance coupling network

RADIO-ELECTRONICS
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consisting of L1, L2 and L3. Cl1 and
C2 are blocking capacitors. The series
arms of the coupling network are the
mixer plate coil (L3) and the vertical
amplifier grid coil (L1). L1 and L3 are
tuned to the mixer output frequency.
The shunt leg 1.2 adjusts the coefficient
of coupling between L1 and L3 to
produce a 21-27-me¢ bandpass. This
network, like similar ones in the video
if circuits of early Du Mont and Tele-
vision Assembly TV receivers, produces
a bandwidth and response curve avail-
able only with many more tuned cir-
cuits using convent.onal if tuning ele-
ments.

Signal tracing probes for the
Absorption Analyzer.

The signal from the T network goes
to the grid of the vertical amplifier
where it is rectified by grid-leak de-
tection. The signal envelope or video
waveform is then passed through the
amplifiers to the cathode-ray tube.

When the INPUT SELECTOR is on
DIRECT, the signal is applied directly to
the input grid of the vertical amplifier
and the output of the tuner is grounded
to prevent spurious interferences.

Radiotronic Pic-Probe

The model 300 Pic-Probe is an amaz-
ingly simple accessory that permits an
oscilloscope to substitute for a picture

S~

Direct probe for the Kingston
Absorption Analyzer.
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tube when servicing a TV set on the
bench. It shows such faults as non-
linearity, distortion and pincushioning
that would normally appear on the set’s
picture tube.

The unit (see photos and Fig. 3)
has pickup coils in L1 and L2 mounted
90° apart in a ring on the body of
the probe. When the probe is pushed
into the deflection yoke so the ring is
at or near the center, the deflection
currents in the horizontal and vertical
deflection coils induce voltages in L1
and L2. R1 and R2 are damping re-
sistors and R3-Cl and R4-C2 are in-
tegrating networks to convert the
induced voltages to sawtooth wave-
forms. The voltages from R3-Cl1 and
R4-C2 arc fed to the scope’s vertical
and horizontal inputs, respectively, to
form a raster.

The Pic-Probe has a picture-tube
type base with leads brought out from
the grid and cathode connections (pins
2 and 11). When the probe is in use,
its base is plugged into the picture-
tube socket. The lead from the grid or
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Fig. 2—The Kingston VS4.
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The Radionic
*Pic-Prohe”

The Pic-
Probe in Use

cathode pin—depending on the set's
video circuitry—is connected to the Z-
axis modulation input terminal on the
scope. Tre video signal picked up from
the picture-tube socket modulates the

N34 cKros’
TG : WHITE

A
¥ TO VERT IWMPUT
= B a2 CATH
= pleKks2w RS
fr—

oz’r

2.2 MEG<. v

1200 TURNS N°30 BLACK
L2

R6 D! I(ZATH
M

RED
TO HORIZ INPUT

S
L
75 TURNS
w30 ¢27.006

Fig. 3—Cireuit of the Radionic
Pic-Probe.

SCOPE
INTENSITY (Z-AX!S$) IVAC
VEFT INPUT L g HARIZ INPUT
GND GND
0 | on
PANRY 'a

Z-axis terminal. The blue lead from
pin 2 is used with grid-modulated piec-
ture tubes. The picture obtained may
have either negative or positive polar-
ity, depending on the polarity of the
video signal taken from the receiver
and on whether the scope uses grid or
cathode modulation.

The 1N34 and CK705 diodes D1 and
D2 along with R5 form a protective
circuit for the screen of the C-R tube
in the scope. This is necessary because
when the set is turned off or the probe
is withdrawn from the voke, the heam
is not deflected and the intense spot of
light may burn the screen.

D1 rectifies a portion of the hori-
zontal sweep voltage induced in L2 to
develop a positive voltage that is ap-
plied to the cathode of D2 through
isolating resistor R5. As long as hori-
zontal deflection voltages are present,

PIX TUBE SOCKET
Q |
TV CHASSIS

J

SHiELD BLACK
WHITE RED
YELLOW OR BLUE
(SEE TRXT)

Fig. 4—How the Pic-Probe is used.

beam of the scope’s C-R tube and pro-
duces a picture just like that normally
appearing on the set’s picture tube.
The setup is shown in Fig. 4.

When the video signal is applied to
the cathode of the picture tube, the
yellow lead from pin 11 connects to the
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the back bias on D2 prevents it from
conducting and passing the 60-cycle ac
signal to the vertical input of the scope.

In the absence of a horizontal de-
flection current in the yoke, D2 con-
ducts and enough 60-cycle signal is
applied to the scope to deflect the beam

www americanradiohistorv com

vertically and prevent it from burning
the sereen.

The 1-volt signal for the protective
network c¢an be taken from a cali-
brating-voltage terminal on some scopes
or from a voltage divider connected
across a grounded 6.3-volt supply as in
Fig. 5. The protective circuit can be

5K
= ———— ) AAA
=
H7vAC = 6.3VAC
L}

1VAC

TH-AAA

Fig. 5—Network to protect cathode-ray
tube.

omitted but the technician must re-
member to turn down the intensity con-
trol or switch the scope to internal
sweep each time the TV set is turned
off or the Pic-Probe iz removed from
the deflection yoke. END
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CAPACITOR
ECKE

By JOSEPT COZZ0

Tests capacitors under thetr
normal operating voltage

MONG the most difficult parts to
test in electronic equipment are
paper, mica and electrolytic
capacitors. A comnion way to

test electrolytics is to use an ohmmeter
and note the charge and discharge. The
results are sometimes misleading and
are of little value since many electro-
Iytics on the verge of total failure will
show a gooud kick., Paper and mica
capacitors are even more difficult to
check because they give little or no
indication.

Here is a checker which tests capae-
itors under actual operating voltages
and gives a visual indication of leakage,
shorts and opens. Simple to build and
operate, it is a versatile instrument
which will save many hours in search-
ing for obscure faults.

The capacitor under test is inserted
into J1 and J2 (see diagram), correct
polarity being observed. If in a set,
lift the hot end and connect with clip
leads. The proper polarizing voltage is
selected by R2. When S2 is thrown to
CHARGE, the capacitor, if not open,
charges, and leakage 1is indicated in
NE1 which flashes intermittently, de-
pending on the capacitor’s condition.
If the capacitor is shorted, NE1 glows
brightly. Should there be no leakage,
the capacitor may be open. Now throw
S2 to pISCHARGE. If capacitor is good,
it will discharge through NE1 and NE2.

S1 opens the ground lead of the
voltmeter when the power is turned off.
Thus it can be used independently by
using J1 and J3 to read voltage. Were
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Neon bulbs scen through panel slots.

] Dg’HARu_ Rt 57K
3 = nAE0Y
hz2
- v
17VAC Lot S E_J
= (4o 107450 (’¢\ RI 2IMEG (H«DUE JI
I ‘DU /

=18,
alls
b3 - | <
>0, E s:.av DI-4 SEL PECT 130/ %6
NOT USEJJ

ML o /*Jx/rv'

RI—I| megohm, I/, watt

R2-—2.5 megohms, potentiometer

R3, 4—47.C00 ohms, Y, watt

C1—.05 pf, 600 volts

C2, 3—10-10 pf, 450-450 volts, electrolytic
C4—10 uf, 450 volts, electrolytic

C5—I pf, 600 volts

DI, 2, 3, 4—selenium rectifiers, 65 ma, 130 volts
T—half-wave power transformer, 125 volts, 50 ma
Sl—dpst switch

S2—dpdt switch

NEl, NE2—neon lamps NE-2

M—voltmeter, 0-500 volts

Pin jacks (3}

Cabinet and chassis

Schematie diagram of the capacitor checker. Unit under test is connected to jacks
J1 and J2 and is checked under actual operating conditions.

the voltmeter put across J1 and J2, its
relatively low internal resistance would
shunt the jacks and NE1 would glow
continuously. J1 and J3, with S2 on
charge, can also be used as a source

of metered variable dec for other
projects.
Micas and ceramies of low values

will not show leakage if good, but will
show discharge. Larger wvalues will
show leakage as well as discharge.
Paper and oil units will show leakage
and discharge. An excellent capacitor
will not leak and the greater the rate
of leakage, as shown by NE1 flashes,
the poorer it is. Electrolytics, because
of their low internal resistance, charge
up slowly and then pass current, caus-
ing NE1 to glow. Upon discharge,
the neons glow with falling inten-
sity and the voltage reading drops

wwWw americanradiohistorv com

slowly. If the electrolytic is shorted
there is no discharge, and the neons do
not glow. Upon charge the voltage
rises immediately and on discharge
falls immediately. An open capacitor
does not flash either neon lamp. This
is a positive test, in which a short can-
not be confused with high capacitance,
nor an open with low capacitance.
The checker is mounted in a utility
cabinet, 6 x 5 x 4 inches, with a sub-
chassis. The layout is not critical, and
one is as good as another. The neon
lamps are mounted back of the panel
and held by small clamps with viewing
slots cut in the panel. Note that C2
and C3 are floating, while C4 and C5
are grounded. R1 is a bleeder. If the
seleniums get hot, a 100-ohm resistor
may be put in the lead going to each
anode. END
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HE Scope Switch is one of the
simplest and most useful acces-
sories you can construct and use
with your oscilloscope. While this
is one device that uses no tubes or
transistors, don’t let its simplicity fool
you. The variety of ways it can help
you around the lab or shop is impres-
sive.
For example, have you ever observed
a complex waveform with a de compo-
nent such as encountered in TV work
and wanted to know where the zero dc
voltage reference was in relation to
the waveform? Or perhaps as a ham
working on vhf or uhf or at low power,
have you wondered how really to meas-
ure percentage modulation? Have you
ever wanted to measure a very small
dec voltage but didn’t have a meter that
could read in the millivolts? Perhaps
you’ve wanted an oscilloscope calibra-
tor? And undoubtedly there have been
occasions where an electronic switch
would have been handy? Well, the
Scope Switch will—with an oscilloscope
—perform all of these things and more.

The chopper

Basically the Scope Switch (Fig. 1)
is a mechanical switch hooked up with
a choice of three circuits which are
selected by a “function switch.” The
actual heart of the instrument is a
device known as a chopper. This chopper
is an electrically driven mechanical
switch. It consists of a driver coil, a
reed and a pair of contacts on each
side of the reed. The construction
vaguely resembles an autovibrator but
should not in any way be confused

A1 GARY
#PUT A Qo =

Fig. 1—The
Scope Switch =
complete cir-
cuit.
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with it. The chopper is a precision
piece of equipment and as such is not
cheap. The contact in the chopper
specified is a gold alloy with a very
low contact resistance which remains
low with use. The contacts are rated
at 0-1.5 volts de, 1 ma. However, short-
time overloads will do little harm. The
chopper is designed so that very little
time is lost in switching between con-
tacts. This very efficient switching
action produces an excellent square
wave which can be put to a variety
of uses. Even the fact that some small
amount of time is lost in switching can
be put to good use as a pulse generator.
More on this later.

The time it takes for the reed to pass
between the two contacts can be meas-
ured quite easily by the circuit shown
in Fig. 1. This circuit is also basically
the same as that when the function
switeh is in position A, Fig. 2. In this
circuit the two contacts of the chopper
are connected in parallel and are in

OcLecTrosTATIC SHIELD

6.3v,60%

1607 18
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series with a battery which is applied
to the input of an oscilloscope. The time
the reed is between the two contacts
can be observed as a short spike or
pulse on the oscilloscope. This pulse
occurs at a 120-cycle rate since the
battery voltage is interrupted twice
during the chopper driving frequency
of 60 cycles per second.

Therefore the pulse is

.0625 .00833

r _
B X 1 = .00026 second

This pulse is available at the output
jacks when the function switch is in the
A position. The pulse serves as an ex-
cellent timing mark for calibrating the
oscilloscope sweep frequency and for
measuring other pulse widths. By set-
ting the Scope Switch control GAIN B to
maximum and putting a capacitor in

Few components are
needed in this versa-
tile instrument.

series with INPUT B and the signal to
be observed, these timing marks or
pulses will appear superimposed on the
waveform under observation. Since the
pulse frequency is known, simply
counting the number of cycles between
the pulses and multiplying by 120 gives
the unknown frequency. This is further
illustrated in Fig. 3 in which four

INPUT B AT
]
+lisv

= "MN POSITION I

Fig. 2—The A function position, basic

circuit.

cycles are counted between the two
timing pulses. The unknown frequency
would then be 4 X 120 or 480 cycles.
The Scope Switch can also be used
as a 60-cycle square-wave generator.

BATT—I.5-volt penlight cell

S|—Double-pole 3-position rotary switch

S2—Spst toggle switch

RI, 2—100,000-ohm pots

T—6.3-volt 2-amp transformer

CHOPPER—Dc-ac chopper, type D-12 (Stevens-
Arnold Co., 22 Elkins St,, South Boston, Mass.,
or equivalent)

3 x 4 ¥ 5-inch box

RADIO-ELECTRONICS
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The basic ecircuit for this operation is
shown in Fig. 4. This is the circuit
when the function switeh is in position
C. A battery is in series with one of
the contacts to ground, thus a scope
at the output jacks will reproduce a 60-
cycle square wave. The squareness of
this wave form is attested to by the
fact that its harmonies are plainly

r 4% ]

\Y

7
TIMING PULSE GENERATED BY SCOPE SWITCH

Fig. 3—Timing pulses generated by the
Scope Switch.

heard when a broadcast receiver is
hooked up to the output jacks. This
amounts to hearing beyond the 20,000th
harmonic of 60 cycles! This illustrates
one more use for this position — that
of signal source for servicing broadecast
sets. Simply by feeding the square-wave
output through a capacitor (to avoid
possible damage to the chopper if placed
in the wrong part of the circuit), the
square-wave output can be fed into any
rf, if or af stage. A 60-cycle buzz should
be heard if all is functioning properly
from that stage on in the receiver.
Another useful job for the square-
wave setup is as an oscilloscope cali-
brator. The amplitude of the square
wave generated by the switch is equal
to the battery voltage if GAIN B control
is set at minimum. The battery voltage
is fairly constant throughout its shelf

= Ocecrrostaric SwieLo
Fig. 4—Basic circuit for the C function.

life. Thus, setting the gain of the oscil-
loscope for a square-wave amplitude
of (for example) one box on the screen
means that 10 boxes would equal 15
volts. Of course any scale and propor-
tion suitable to the measurement on
hand can be used. This voltage-calibrat-
ing function is particularly handy in
calibrating the scope for waveform
analysis in TV servicing and similar
work.

Another important use of the Scope
Switch in the C function position is as
a mechanical switch to view two wave-
forms of the scope simultaneously. A
1.5-volt cell is series with one of the
contacts is used to displace the two
patterns on the scope face. If it is
desired to superimpose the two pat-
terns, simply eliminate the battery.

Since the switching rate is fixed at
the line frequency of 60 cycles per
second, the sweep frequency of the
scope must be set at some fractional
multiple of 60 cycles to avoid having
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the scope sweep oscillator lock in at
the switching frequency. The square
waves generated by the Scope Switch
will then slip by the sweep frequency
of the scope, which is synchronized to
the two input signals being observed.
The rise time of the square wave is so
short (as discussed previously) that it
is not seen. This gives the appearance
of two straight lines on the scope onto
which may be added two signals
through the two inputs A and B.

Some juggling of the scope sweep
frequency may be necessary to find the
sweep frequency that happens to be an
exact multiple of both signals put into
the inputs and which is also a fractional
mulitple of 60 cycles. For example, if
it is desired to view a 15-cycle signal
at INPUT A and a 50-cycle one at INPUT
B, 150 cycles would be the lowest oscil-
loscope sweep frequency that could syn-
chronize with both input signals and
that is not an exact multiple of 60
cycles.

Very often in analyzing and observ-
ing more complex and unsymetrical
waveforms such as those encountered
in TV, we need to know where the zero

INPUT A

Fig. 5—The B function position.

dec reference line is in relation to the
peak or some particular part of the
waveform. In the usual ac-coupled
oscilloscope, if a waveform has a de
component (as most unsymmetrical
waveforms have), the zero de¢ reference
cannot be observed. The obvious so-
lution is to use a direct-coupled scope —
but unfortunately these are not avail-
able to most of us. By using the Scope
Switch with an ordinary ac scope, the
zero dc reference can be seen. The in-
strument is set in the B function posi-
tion. The basic circuit of this position
is shown in Fig. 5. In this circuit, the
signal under observation is fed into
INPUT A and one of the chopper con-
tacts is grounded. Thus any dc¢ com-
ponent of the waveform fed to INPUT A
will displace the whole waveform as
shown in Fig. 6. The straight line
which appears when the scope input
is shorted by the chopper is the zero
de reference.

ZER0 DC REFERENCE ov

Fig. 6—Waveform showing zero dc
reference, as established by the chopper.

An interesting application of the
Scope Switch when set up in the B
funetion position is measuring percent-
age of modulation when working with
low or even flea-powered transmitters
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or when working at uhf and vhf. At
these frequencies and power levels it
is difficult to use the scope to measure
modulation percentages by the familiar
trapezoid method. The difficulty is that

s

1 OR 2 TURN LINK NEAR XMITTER QUTPUT

SFINAL TANK.

Fig. 7—Setup for measuring modulation
percentage of a transmitter.

there simply is not enough rf voltage
to drive the oscilloscope deflection
plates directly.

By using the method shown in Fig.
7, the full oscilloscope gain can be util-
ized. A steady audio tone is applied to
the modulator input of the transmitter
under test. The resulting pattern will
look like Fig. 8. The trough and crest of
the waveform are measured and substi-
tuted in the following:

Modulati A B

odulation 9% = A F B X 100

One precaution to observe is that
the crystal detector is not overloaded
with too much rf. This can be deter-
mined by varying the coupling into the
crystal detector. The output waveshape
should not change. The scope gain
must be readjusted accordingly to make
up for the change in coupling.

DETECTED RF

Fig. 8—Scope waveform for measuring
modulation percentage.

Another use for the B function posi-
tion is to measure small dec voltages.
By applying a small but unknown de
voltage into INPUT A and by turning
GAIN A to maximum, the de will be
changed to an ac signal which can be
measured on the scope. Very small volt-
ages can be measured, the smallness
being limited largely by the maximum
gain of the scope used.

The Scope Switch is constructed in a
3 x4 x 5-inch box and is quite straight-
forward. The chopper—which is really
meant to mount in an octal socket—is
held to the chassis by a clamp, with the
plug end up. This was done to give
short leads between the function switch
and the chopper. Short leads are de-
sirable to minimize capacitance leakage
through inputs A and B on the Scope
Switch. The photographs illustrate the
constructional details for those wish-
ing to follow the original layout. Ac-
tually nothing in the construction can
be classed as critical and the builder
may follow his own ideas so long as
the length of the leads is kept reason-
ably short. END
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Electronic
TEXAS

By COL. NELSON S. BROOKS*

OR the past vear passengers
of air and sea transpoirtation off
the northeast coast of the United
States have been curiously aware

“Going ahoard” the of a strange triangular-shaped con-
;)0‘“" is an exciting figuration looming abruptly above the
it ut safe business. surface of the Atlantic Ocean about 100

Masts are for radio g . .
O A s [ miles east of Cape Cod, Mass. Huge

rabolas for tower- bulbous radomes inflated on top of the
to-shore telephone structure and large parabolic antennas
service. on the shoreward side indicate its pur-
pose to the initiated. This is a ‘“Texas
Tower,” or off-shore radar station, re-
cently admitted as a new member of the
air defense team. For almost a year this
tower has been an integral part of the
Continental Air Defense system and, in
conjunction with radar picket ships and
airborne early-warning aircraft, pro-
vides radar air surveillance to seaward
far beyond that which can be provided
by shore-based radar stations alone.
Aboard the tower, 70 officers and men
of the U.S. Air Force maintain 24-hour
daily vigil at radar scopes to detect and
report any unidentified air activity off
our eastern coast.

By early 1954, it had become apparent
that the advent of the high-speed jet
bomber would make necessary an ex-
tension of the airervaft early-warning
network to seaward to provide the addi-
tional warning necessary to aleirt the
civilian populace of an impending air
raid and to place fighter aircraft of the
U.S. Continental Air Defense Command
in a favorable position to intercept and
counter such a threat. The urgency of
the situation was clearly recognized
and design of the first “Texas Tower”
began immediately. At that time it was
decided to pattern the platform after
those used for off-shore oil-drilling
operations in the Gulf of Mexico, com-
monly referred to as “Texas Towers.”
That name has remained with the ocean
radar platforms of the Air Defense
Command.

By May, 1955, the 6,000-ton, $10,000,-
000 steel platform had been constructed
and launched at the Bethlehem Ship-
building Co. vard at Quincy, Mass., and
soon thereafter was towed out to posi-
tion at Georges Shoal on the Conti-
nental Shelf. Under 55 fect of water,
the legs were firmly imbedded 46 feet
in the sand of the shoal and the tower
was jacked up until the bottom of the
platform was 67 fcet above the mean
water level of the ocean.

With the tower in place, the Air
Force began the installation of com-

4 4 : e b : .

Oncoming ai it {1 tted i lar - munications and electronics equipment.
ircra re i .

r o D e Ll ] *Hq Eastern Air Defense Force, Stewart Air

style on a tramsparent plastic board. Force Base, Newburgh, N.Y.

Engaged in the tower’s main business—
scanning the scopes for signs of aircraft.

DL S : B e
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TOWERS

Guard Our Coasts

In May, 1956, the tower was ready.

Texas Tower No. 2, as the installa-
tion is known, is a monument to modern
technology as an engineering, construc-
tional and electronics accomplishment.
The most modern equipment in the Air
Force inventory is utilized on the tower,
including one of the first military
operational applications of point-to-
point tropospheric-scatter communica-
tion techniques. On this three-tiered
triangular platform is found every com-
munications and electronics system and
device required to operate a modern
radar station. Search and height-find-
ing radar ecquipments, hf and uhf
radio, telephone intercommunicating
systems, a dial telephone system, an
extensive public-address and paging
system, an aireraft radio navigational
aid and an integrated wire-radio sys-
tem to shore providing multi-channel
service on a single uhf radio carrier,
comprise a portion of the varied elec-
tronies equipment installed.

Texas Tower No. 2 is the first of
several such installations programmed
for construction off the east coast of
the United States from Nova Scotia
to Virginia. The second tower was
launched in August 1956, towed to posi-
tion, jacked up and technical equip-
ment is now being installed. Each of
these towers will provide radar air
surveillance over its assigned area to
seaward, reporting all unidentified air-
craft observed to a shore-based air
defense direction center, which will in
turn scramble fighter aircraft to per-
form the intercept. As the much pub-
licized SAGE (Semi-Automatic Ground
Environment) Air Defense System
becomes operational, these towers will
become a part of that system.

The most interesting communications
facility ahoard the tower is the point-
to-point tropospherie radio circuit. The
development of tropo-scatter techniques
has been closely observed by both the
military and commercial interests since
1949 when the National Bureau of
Standards began a large-scale research
program in that direction. This interest
in forward-scatter communications has
been considerably influenced by the
economic advantage of providing reli-
able wide-band transmission service
over long distances without the use of
intermediate relay stations. The mil-
itary is also interested in this type of
service since it is not atfected by atmos-
pheric disturbances normally found in
arctic regions. Uhf signals scattered
in the troposphere have been found to
provide reliable service well over 200
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miles, while ionosphere-scatter vhf sig-
nals are reliable over path lengths of
600-1,200 miles. For those interested
in the technical details of tropo-scatter
techniques, the October, 1955, Proceed-
ings of IRE arve devoted entirely to the
background, development and technical
considerations influencing this signif-
icant contribution to the art of com-
munications. The National Bureau of
Standards has also published consider-
able information in its January, 1956,
Technical News Bulletin, based on five
years of experimental and theoretical
investigation by the Central Radio
Propagation Laboratory, and RADIO-
EvLEcTRONICS discussed the possibility
of world-wide television based on
scatter propagation in its September,
1956, issue.

The tropo-scatter system installed
aboard the tower provides a reliable
multichannel circuit between the tower
and shore. These channels are multi-
plexed by frequency division on a 10-
kw carrier. Reliability is added to the
system by simultaneous emission from
two transmitters at each terminal, both
transmitters operating on the same
frequency. Three 28-foot parabolic
antennas are installed. By diplexing two
of these antennas, each is used simul-
taneously for both transmitting and
receiving. The third antenna is used
for receiving only, thereby giving triple
space diversity reception.

The scatter circuit is introduced into
telephone systems at each end. The
shore end is interconnected with the
Bell Telephone System for the re-
mainder of the circuit length, and the
tower radio termination enters the
tactical and administrative telephone
systems. Using this integrated wire—
radio service, a reliable full duplex
telephone circuit of good quality has
been established between the offices of
the Texas Tower commander and the
commander of the Air Defense Com-
mand at Colorado Springs, Colo.

A dial switchboard is installed on the
tower for nontactical usage in an etfort

to conserve people and living space.
Since a manual switchboard might
have required an additional 4 or 5

persons as switchboard operators, a
100-line unattended dial system was
installed. Two selected telephone instru-
ments on the tower are capable of over-
riding any other call. This insures that
the commander or operations officer
can instantaneously contact any other
telephone on the tower regardless of
whether that instrument is in use or not.

Audio amplifiers are installed for
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public-address and paging service
throughout the tower. These amplifiers
excite 8-inch 10-watt speakers in all
interior areas, each speaker being sup-
plied with a limiting volume control
which can be used to decrease the audio
level but not to the point where it is
completely inaudible. In mechanical
and outer deck areas, weatherproof
metal speakers are utilized. The tower
is divided into four zones for PA pur-
poses with paging or music distributed
to any one or more zones individually
or all four zones simultaneously. Provi-
sions are also made for any dial tele-
phone instrument on the tower, or a
switchboard operator ashore, to dial
into the PA system on the tower.

Radar search and height-finding
equipment is installed in the top deck,
with their antennas on top of the tower
enclosed by three radomes. These 2,000-
pound 55-foot radomes, which are vis-
ible for miles from the tower, protect
the antennas from wind, rain, snow or
ice. They are semispherical in shape and
sealed to the antenna tower platform.
Manufactured from a nonmagnetic,
neoprene-coated fabrie, this balloon
type dome is inflated with air by a
high-speed blower, with internal pres-
sure maintained automatically by sensi-
tive pressure switches. If the radome
becomes deflated through damage, the
antenna rotation is stopped auto-
matically. The radome is de-iced either
by radiation from banks of infra-red
lamps which melt the ice or by decreas-
ing the internal air pressure of the
radome which in turn flexes the fabric
and disengages the ice.

High-frequency transmitters (400-
watt, 4-channel) are available for
emergency communications with the

shore and are used to communicate
with picket ships and airborne early-
warning aircraft. MARS and amateur
radio activities are also conducted. A
low-power low-frequency radio homing
beacon is installed and operated upon
request to serve as a navigation aid to
helicopter flights en route to the tower.

Power for the tower is provided by
diesel generators capable of supplying
1,300 kw. This power is distributed
throughout the tower by two systems,
a base bus for general lighting and
power, and a technical bus for all
communications and electronics equip-
ment. Additionally, emergency genera-
tors supply an emergency power dis-
tribution system.

The exterior walls of the tower are
illuminated by floodlights to make the
structure readily visible to sea traffic,

55


www.americanradiohistory.com

halh

e =

Deck of Texas Tower No. 2. The two
cranes raise and lower supplies and
men.

and three searchlights are provided for
loading, unloading, search or rescue.
Flush decklights are installed for
illumination of the heliport.

Duties performed aboard the tower
differ but little from those performed
at any other Air Defense Command
radar station. All aireraft flying in
the area must be detected and kept
under surveillance; all unidentified
tracks must be reported to other des-
ignated agencies in accordance with
standard procedures and all fighters
scrambled and turned over to the tower
for control must be directed to the point
of intercept. Communications and elec-
tronic equipment must be maintained
at peak efficiency at all times and power
must be generated. Additionally, there
are a myriad of administrative and
housekeeping duties.

Although life aboard the tower is
extremely confined, every attempt has
been made to make this duty as attrac-
tive and pleasant as possible. Tours of
duty aboard the tower are divided into
periods of 30 days on the tower and
15 days ashore, with overseas credit
given for this duty. Considerable effort
has been made to provide the maximum
comfort possible for personnel while
on this lonely station. Quarters are
bright and cheerful. Recreation equip-
ment of all types is available, with
moving pictures, radio and television
for the entertainment of those not on
duty. Although in an extreme fringe
area for television reception, Boston
stations can usually be received with
fair to good quality. There is a com-
pletely equipped dispensary, regular
mail service provided by helicopter and
a well stocked rotating library. Chap-
lains visit the tower at regular and
frequent intervals for the spiritual
welfare of those assigned. Helicopters
make routine flights between the shore
and the Texas Tower, transporting
personnel, dry cargo and all priority
shipments. Fuel, oil and water are de-
livered by surface transportation. END
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Electronic Crossword Puzzle
By CHARLES TTENRY., GM3HILD

ACROSS

1.

To know what's going on in circuits,

they should be —,

9. An electrical terminal,

10. Annoying Indians from Tennessee vales.

11. One step below u.h.f.

12. If the ratio between the frequencies ap-
plied to the scope is constant, then you
should see this type of figure.

13. A ‘‘pleasant” occupation for a Sunday
afternoon, but you’ll surely harm the
tube if you give it too much,

15. No class-A nor class-B type of ampli-
fier—it's somewhere in between.

18. Ten across is inclined to do this.

22, This effect might give you dx on 11
across.

25. A 6AB4 is one of this type. (If read
backward plus 20 down.)

27. It takes a ship into port.

28. An 807 is listed as being able to—30
watts.

30. 0.707 i3 a very mean square.

32. It is advisable to—a tube before putting
it to regular use in a v.t.v.m.

33. When transmitting follow the correct—.

34. Some tubes have them but not to keep
out flies.

DOWN

1.

2

Z source = Z line = Z load.
Tubes with only one obstacle in the elec-
tron path.

3.
4.

5.

31.

Use a stroboscope to check this preacher.
Voltage on either X or Y plates is re-
sponsible,

Used to safeguard circuits—but oh the
spelling 1!

Waifs of the radio world.

Take the “OA" out of a vessel and you
have this receiver fault.

Millions of ohms.

Increases flux linkage but then you get
hysteresis.

A basic law deals with volts, ohms— —.
From (ham language).

You need a modulator to communicate
in this manner.

See 25 across.

Blemish on heavenly body known to
radio.

Remove the cause of 4 down and the
beam will—,

Belonging to scientist who made waves
stand in a wire (disreputable-sounding
measuring device).

An eggbeater? . . . Yes, but you would
probably use a triode-hexode or a penta-
grid.

One kind of meter does this when you
resonate it.

A radioman may be— —but try using
one to fasten a component.

This ratio doesn't sit around.

(See page 130 for answers)

] 2 3 5 3 7 )
9
{0 I
2
13 14
) i6 17
]
19
20 2 2 3 4
5 26
27
28 29
. 30 31 32
33
34

c

Coming Next Month 3%

An Easily Built Synchronized Subcarrier
Signal Generator

Home-Constructed Automatic Shutoff
for Your Record Player
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This hagh-frequency r
covers the 9—28 mc range
easily, and can be pushed

beyond 40 mc in some cases

F you are interested in a 30-mc tran-

sistorized receiver, you can build it

now. The transistor is ready to

invade another domain previously
dominated by the vacuum tube. In
evidence, we offer this four-transistor
superregenerative receiver that covers
9-28 me (see schematic). With suit-
able coils, it will operate at lower fre-
quencies. By pruning the coil a little,
it will tune past 30 me. Transistor
operation at these frequencies is still
considered a bit unusual. Yet this is
a practical circuit any reader can build
and operate. It is perfectly straight-
forward and in many respects resembles
the familiar and traditional vacuum-
tube circuits.

The only available high-frequency
transistors at this time are the Philco
surface-barrier types. These are made
by a unique process that electrolytically
drills cavities on opposite faces of a
germanium wafer and then plates the
emitter and collector electrodes inside
these cavitics, Transistors of this type
can oscillate easily to 30 mc¢ and some
units push the upper limit to over 60
me. While most high-frequency tran-
sistors require high collector voltages,
the SB types operate with only low to
moderate collector voltages.

Although SB transistors are not too
widely known, the most familiar type
is the SB-100. In limited production for
several years, it has only recently been
made available to the general public.
It is the type that makes our super-
regenerative high-frequeney receiver
possible.

The detector

Basically, the detector is a grounded-
base oscillator circuit with feedback to
the transistor emitter. Appropriately
chosen values of C2, C3 and the emitter
bias allow the ecircuit to superregen-
erate. For best operation, the emitter
is tapped across about one-third of coil
L. Otherwise, for straight oscillator
service, this tap would normally be at a
point about one-fifth the total turns
with correspondingly less feedback.

As you probably know, a superregen-
erative receiver is allowed to oscillate
but the oscillations are interrupted at
an ultrasonic rate. In this condition,
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» SEE TEXT
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SB-100 15v |
LAFAYETTE M5-261 T
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= 2NI07(3) /
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S| rot usen e
R2 :
AR-109

RIOQ4TK RII 6eou'*'
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R1—470 ohms

R2—10,000 ohms

R3—15,000 ohms

R4, 7—2.700 ohms

RS, 8, 10—4,700 ohms

Ré—1,200 ohms

R9—27,000 ohms

R12—pot, 15,000 ohms, miniature

All resistors Y, watt

Cl—Miniature tuning capacitor
MS-261 or equivalent)

C2—.01-uf subminiature square ceramic (Lafayette
C-612 or equivalent)

(Lafayette Radic

VOLTAGES ARE READ ON A 20K OHM./VOLT 10V SCALE =

C3—.002-uf ceramic

C4,5 6,7, 8—8-uf 6-volt electroyltic

C9, 10—.0l-uf paper (Aerovox P-83-Z)

L—1é turns, tap at 5 turns, (B & W type 3003 Mini-
ductor)

T—10,000 ohms to 2,000 ohms, center tap not used
{Argonne AR-109)

VI—SB-100

V2, 3, 4-2N107

Chassis

Terminal board

Knobs

Miscellaneous hardware

Four-transistor superregenerative circuit includes detector and three audio stages.

incoming signals advance the initial
oscillation buildup and cause the aver-
age collector current to follow the
modulating amplitude and frequency
exactly. Quality is reasonably good.

This detecting action results in a
very high sensitivity from a single
stage, but recoverable audio output
is relatively low. For this reason, we
use three stages of audio amplification.
This gives sufficient gain to drive head-
phones or a small speaker.

In operation, the tuned-ecircuit os-
cillations are rectified by the SB-100
emitter and charge C2 with a negative
polarity. This voltage builds up until it
is high enough to bias the SB-100 to
cutoff, and oscillations cease. The
charge then leaks through R1 until the
oscillator is again able to commence
oscillating and the cycle begins again.
The frequency of these interruptions is
largely dictated by the vigor of the
oscillator, the positive emitter bias and
the value of C2. For this reason a rel-
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atively large value of capacitance (.01
uf) is used for C2.

The superregeneration control varies
the positive bias level to the SB-100
emitter. Transformer coupling allows
the collector voltage to remain constant,
despite variations in collector current.
If resistance coupling were used in-
stead, the dc collector voltage would
vary in direct relation to the emitter
current and cause an adverse amount
of mistuning with changes in the value
of R12.

A 10,000-ohm resistor R2 across the
primary of the coupling transformer
seems to smooth the action of the super-
regeneration control and generally im-
prove operation and reduce distortion.
This resistor dampens resonances of
C3 and T.

Bias for the detector is supplied by
a separate 1.5-volt battery. This elim-
inates any need for returning the SB-
100 base to a voltage-divider and ca-
pacitor arrangement which invariably
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degrades the superregenerative action.
Admittedly, the extra battery is a dis-
advantage and we intend to perform
some experiments using silicon diodes
as a low-resistance bias source for this
circuit.

Audio amplifier

The audio amplifier is a straight-
forward well-stabilized unit. Capacitors
C9 and C10 have been added to suppress
the very strong quench frequency that
might otherwise overdrive the audio
stages, The audio transistors are the
2N107 type that now sell for less than
a dollar. These usually have a beta gain
of from 12 to 20. If higher-beta tran-
sistors are used, there may be excess
gain and a volume control will be
necessary.

Measured voltages are given for the
audio transistors. These voltages, out-
side a tolerance of =+=25¢, can be
changed by varying the values of the
emitter resistors. Notice that varying
R6 changes the voltage of the V2 emit-
ter and base, and also the emitter and
collector voltages of V3. Changing RS
varies only the collector voltage of V3.
However, the inherent stabilization in
this circuit should make such exper-
imentation unnecessary.

The value of R11 is correct for 2,000-
ohm earphones, Cut this value in half
for 1,000-ohm phones or double it for
4,000-ohm units.

Construction

As the pictures show, we built the
detector and audio amplifier as separate
units. This was to facilitate changes in
the detector and subsequent experi-
ments with operation to 60 me.

Tuning capacitor C1 is a two-gang
superhet unit (Lafayette MS-261) that
we had on hand. One section of the
capacitor is 78.2 ppf and the other is
123.1 puf. These two sections were tied
in parallel. We use the trimmer ca-
pacitors for fine tuning, though this
is a little crude. If you wish, a 15-upf
variable may be placed in parallel with
the MS-261 for expanded tuning. This
will make the equipment much more
convenient to use, and will aid greatly
in tuning in distant stations.

We have found that B&W Miniductor
coils give much higher-Q operation
than coils wound on permeability-tuned
forms. For this reason we use 16 turns
or one-half of a stock Barker & Wil-
liamson type 3003 Miniductor for L1,
(Actually, the photographs show we
used 17 turns, but we suggest you cut
the coil into two equal parts. This will
not appreciably change the tuning
range.) The feedback tap is made 5
turns from the T1 end of the coil.

Capacitor C3 should return as direct-
ly as possible to the base of the SB-100
transistor V1. Also, resistor R1 must
be connected as near as possible to the
emitter of V1.

Observe that the full collector voltage
appears across tuning capacitor CI1.
Shorting this capacitor is not advisable.
We recommend that you place a .001-uf
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mica capacitor in series from the tran-
sistor collector to the stationary plates
of the capacitor. This will remove the
collector supply from the tuning ca-
pacitor plates.

You may have noticed a maximum
collector rating for the SB-100 of 4.5
volts. This is for grounded-emitter op-
eration. Since we are using the
grounded-base configuration, the col-
lector voltage can be pushed to 6. How-
ever, do not exceed 6 volts! The emitter
and collector leads inside the SB-100
are so small they are hardly visible
and make excellent fuses. Any careless
or thoughtless overloads, though lasting
only milliseconds, could burn out these
leads. So be careful. And, above all, do
not connect the collector battery back-
ward!

The audio amplifier is assembled on
a terminal card. This way we put the
entire amplifier Logether from scratch
in about 2 hours.

As the diagram shows, we have not
used decoupling or bypassing of the
collector supply. For this reason, you
may find that some batteries cause the
amplifier to squeal. To cure this, con-
nect a 100- to 2560-uf 6-volt electrolytic
across the 6-volt battery.

Operation

First, connect a short antenna (say
15 to 20 feet long) to the emitter tap
of L1 or through a trimmer capacitor
to either the tap or collector end of
L1. Too much antenna coupling or load-
ing will not permit the circuit to super-
regenerate. For this vreason, long
antennas will definitely need a series-
adjustable trimmer.

Now, adjust the regeneration control
R12 until a loud frying or sizzling
sound is heard. Then, rotate the tuning
capacitor until a signal is heard and
readjust both the regeneration and
tuning controls for best reception.

Because of the broad tuning of the
superregenerator, background stations
of equal strength may be heard. How-
ever, a small rotation of the dial may
pass over more stations than you can
count, making a fine or vernier tuning
control a real advantage.

You may be surprised to see that the
circuit oscillates even with the tuning
capacitor completely open and that
regencration will not vary too much
from one end of the dial to the other.
These things, of course, indicate the
really hot performance of the SB-100.
In fact, you can probably reduce the
number of turns on the coil and push
operation past 40 me. We feel that
most readers will want to try this.

Another noticeable feature is the
detector’s stability. If the antenna is
not subject to swaying, it will operate
for hours without readjustment of the
regeneration control. Hand-capacitance
effects are not very noticeable.

We feel this article will spark a lot
of new interest in high-frequency tran-
sistor activity. You can see the SB-100
is suitable for very-low-power trans-
mitter operation too. END
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MISLEADING HEATER STRING

By V. F. WOYCHOSKI

HE radio was common stuff—the

usual ac—de setup—a Canadian RCA
Little Master in this case, though the
make isn’t important. It could happen
to any ac—dec circuit.

“It lights up, but won’t play,” was
the complaint. “Had the tubes tested
and they’re all good.”

I hooked it up. Yes, the pilot came
to life, the two glass tubes glowed,

3525-GT

- AN
LINE
-0
B-BUS—F

35L6-6T

the tester this time. It didn’t goof on
me on the 128Q7, did it? Still no musie,
though, so I went to work checking the
nicely glowing heater string, if only
for laughs.

The 125Q7 was at ground end (see
diagram). Its pin 8 checked OK to
ground. I pulled the tube. Its pin 7
checked OK to ground, too. What? That
shouldn’t be! I examined the lead be-

125K7 125A7 125Q7

it hummed normally. There was lots of
B plus, but no musie.

I began to signal-trace. Output stage
was fine right back to the 12SQ7 plate
side of the coupling capacitor. When
the signal was applied to its grid, no
soap.

Ahah! The stage is dead. Open or
short in something there. Checked the
tube myself. Fine. Didn’t trust the tester
so tried a new SQ7. No good. No visible
shorts or breaks, capacitors and resis-
tors fine. B plus OK at the tube socket,

OK on the plate prong, too. Other
prongs to socket contacts fine. Didn’t
bother about the heater. What for?

Everything glows nicely, doesn’t it?

Tried a third SQ7—nothing doing.
This is impossible, I thought. The stage
is dead and yet there’s nothing visibly
wrong!

Time to get scientific. It bothered
me to have to go to all the trouble of
examining a heater string that, to all
appearances, was holding its own. Well,
would you? But I had to work on some-
thing. Decided to test all the tubes
again—all came up to par. I'll trust

tween pin 7 on the 128Q7 socket and
pin 7 on the 12SA7. OK for shorts.
Worked around the SA7, pulled it, and
still got the same story—its pin 2 read
to ground. Examined the wiring up to
and around the 12SK7. Pulled the SK7
and the offending short to ground
vanished. I took the ohmmeter to the
tube and there it was, a 1007 heater-
to-cathode short and the cathode is at
ground potential in this circuit.

Looked sideways at the tube tester.
Maybe I should trade it in after all.
Reached for a new 12S8K7. Pilot lamp
came to life, the two glass tubes glowed,
and—musie!

Some eredit is due here to our tube
manufacturers, or at least to their de-
partments responsible for tube heaters.
Either that or I should complain to
our power company for low line volt-
ages since only three tubes and the fila-
ment dropping resistor carried the full
line voltage. An extra 25 volts was
divided among them while the other
two had none. No wonder the 125Q7
stage was dead. So was the 128A7, for
that matter, and real, cold dead! END

next

month’s
issue...

’ D’commg...

HOME-CONSTRUCTED AUTOMATIC SHUTOFF
FOR YOUR RECORD PLAYER

Don't take a chance on ruining a valuable stylus! It can happen if the player is accidentally
left running overnight. This shutoff requires little labor and only a few standard components.

AN EASILY BUILT
SYNCHRONIZED SUBCARRIER
SIGNAL GENERATOR

This instrument uses only eight tubes to
produce a 10-volt output at 3.58 mec, syn-
chronized with the horizontal sweep. A
necessity for color TV servicing.

www americanradiohistorv com
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Ham radio monotonons
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dNTing with transiitors
Sfor thrills galore

By RICHARD S. GRIFFITH, W7MPQ

ANY amateur radio operators
and experimenters apparent-
ly believe that increased dis-

tance in communications re-
quires increased power. IHere is a
transmitter which seems to reverse that
tdea.

Most components used in  transis-
torized circuits are very small and
light in weight. This includes the power
source—usually  small  batteries. [
wanted a very small amateur trans-
mitter to use in my small car. a Volks-
wagen sedan, and decided transistors
would solve the problem. The mobile
transmitter with transistors is still in
the future, but my present low-power
transmitter gives some promise of a
suceessful mobile unit using transistors.

The transmitter shown in the accom-
panying schematic diagram has been
used for successful communications
with 98 amateur stations in 20 states,
3 in Hawaii and 1 on Canton Island in
the South Pacific. The greatest distance
for a transmission is 4,500 miles, with
24-mw input to the final amplifier.

My first experiment with a trans-
mitter using transistors was a 160-
meter oscillator, but I did not put it

on the air. The next was a 40-meter
oscillator using a tetrode transistor
and, after successful communication

over a distance of 1 mile, I went on to
10 meters since that was my goal.
The first oscillator was the same
as shown in the diagram except that
R2 was added in later rigs to insure
immediate oscillation. Without this
resistor, oscillation would not start if
the transistor was cold. I used to warm
it between my thumb and finger to
start oscillation. Using V1 alone as a
transmitter, I made my first trans-
mission by CW and voice to W7ZSE
operating 10-meter mobile here in
Tucson. The frequency used was 29 me,
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Top view of the rig. Link windings on .1 and
L2 are adjusted for optimum performance,

and the distance was 100 yards. But
it was a start!

That first two-way transistor con-
tact was on May 15, 1956, and was
encouraging, It’s a good thing that I
did not visit a fortune teller or have
any other means of knowing the future
—I might have given up.

Transistors are funny little beasts
but they really can do a good job if
they are handled right. One of the
difficulties when working with them is
to avoid comparisons with tube circuits
and characteristics. Another obstacle
is the friend who too often reminds
you that there are many good tube
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circuits using low power. That’s true,
but I'm not so sure they will work
out 4,600 miles with only 24 milliwatts
input as my transistors have done.

Operating technique

Most of my contacts have resulted
from going on the air with the big rig,
a Viking II, and asking a fellow-ham
to listen for the transistorized rig on
the same frequency. The cooperating
amateur then zeroed his receiver on
the Viking II. That made it easy for
the receiving amateur but it was hard
on transistors. Since both transmitters
were tuned as closely as possible to the
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same frequency it appeared that rf
from the Viking II went into the final
transistor (we were using a Philco
I.-5108 in the final amplifier), and
after a dozen or so tests the transistor
was ruined.

After the second instance of this
kind we learned our lesson. Now we
ground the final amplifier. Merely dis-
connecting the antenna lead is not
enough.

Out-of-state contacts were all made
at the home of O. J. MeIntosh, W7RTT,
in Tueson, using his Telrex 3-element
10-meter beam antenna. Three of the
stations have been worked “solid” by
phone and all others on CW.

On Oct. 21, 1956, the first out-of-
state contact was made with KgCEM in
Bismarck, N. D. A little later that day
we worked with W7OEB in Puyallup,
Wash., 1,200 miles from Tucson.

The following Sunday we worked
KgsAWC in Kirkwood, Mo.; WIYZE in
Alton, Ill., and W8TQY in Toledo,
Ohio, 1,660 miles. Those first five out-
of-state transmissions were made with
the present oscillator and with the
single L-5108 transistor in a final
amplifier. The best signal strength
report was S3 from WTOEB.

The next out-of-state contact was
made with new L-5108 transistors in
the push-pull amplifier in the diagram.
We had successful communications with
13 stations in 7 states, ranging from
Washington to Georgia. The best signal
strength report was S7 from W4KKG
near Louisville, Ky.,, on Nov. 18. At
this writing 102 amateurs have been
worked with the transistor transmitter.

A careful calculation and test of
power output was made with Read
Easton, K6EHV/7, doing the work
with the slide rule, vtvm, ete. The out-
put to the antenna was found to be
1.8 milliwatts.

Sunday afternoon, Nov. 25, was the
big day! Mac (W7RTT) and I worked
10 stations in 5 states: Minnesota,
Tennessee, Alabama, North Carolina
and Florida; and with KB6BC on
Canton Island and KH6IJ in Hawaii.
Canton Island is about 4,500 miles
from Tucson.

So far 31 local hams have been
worked with this transmitter, some of
them many times in a 29-me¢ net at
night. The first local contact on phone
with the single transistor amplifier
was with W7CDJ in Tueson at a dis-
tance of about 14 mile. Using the push-
pull final, on Jan. 13, 1957, we had
successful phone contacts with K4AMU
in Fort Walton Beach, Fla.; W90G in
Evansville, Ind,, and WYIER in Effing-
ham, Ill. Others reported too much
QRM or local noise for phone recep-
tion.

Construction problems

The set is a rather simple one, and
little can be said about its construction
that has not already been said in the
schematic and photographs. When 1
started on this project, I tried slug-
tuned coils in the oscillator and final
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COAX TO ANT-—.

Transistorized CW transmitter.

tank circuits, but they caused spurious
radiations on several frequencies simul-
taneously. This trouble cleared up when
I discarded them for conventional coils
and capacitors.

I have not found anything unusually
critical about the circuit used. No real
precedent had been established when
I began this transmitter, so the method
followed was “try it and see.” Trial
and error finally gave good results.

The rig was built into the 7 x 5 x 3-
inch aluminum box. The modulator, not
shown, uses a carbon microphone and
a  Motorola 2N176 transistor. It is
strictly breadboard construction now.
It needs more tests and probable adjust-
ments. This is now connected between
R4 and the emitters of the final ampli-
fier transistors, after several earlier
tests made with connections at other
places in the circuit. So far this gives
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XTAL FOR 14 MC BAND

R1—50,000 ohms, miniature pot

R2—470,000 ohms, 4 watt

R3—510,000 ohms, !/; watt

R4—100 ohms, !/, watt

R5—1,500 ohms, 1/; watt

C1—25 ppf ceramic air trimmer

C2—50 ppf, ceramic

C3—5t ppf, miniature variable (E. F. Johnson 50LI5
or equivalent)

C4, 7—.005 pf, ceramic

C5-—.001 pf, ceramic

Cé, 8—51 ppf, 2 gangs, miniature variable (E. F.
Johnson 50LD 15 or equivalent)

C9—100 puf, ceramic

LI—9 turns of No. 3006 Miniductor (Barker & Wil-
liamson)

L2—No. 3006 Miniductor tapped at center and 5§
turns each side of center

FIELD STRENGTH METER

Field-strength meter simplifies tuning.

the best results we have yet gotten.

The original idea of a very small
mobile unit is still in the future but,
I believe, close to realization. With voice
modulation it should be easier to get a
reply from the station being called.
The CW signal from the transistors
is unusually sharp, erystal-clear and
very narrow. Many amateurs do not
answer our calls because they probably
feel that the weak signal is due to
conditions or distance and that I will
not hear them any louder than they
do me.

Transistors are not likely to replace
tubes to any great extent in amateur
transmitters very soon, but 1 believe
they will serve a valuable purpose in

equipment where small size, light
weight and low power can be an
advantage. END
L'5IOB(2V)2(PH|Lc0) FINAL AMPLIFIER
L3
RG-587U TO ANT

L3—No, 3006 Miniductor tapped at center and 2
turns each side of center

RFCi, 2—rf choke, 750 ph

M-—0-10-ma dc meter, I-inch diameter or as desired
l(Inf;rnaﬁonal Instruments type 100-C or equiva-
ent

Sl—switch, dpdt toggle with center off position

S2—switch, spst toggle

JI, 2—jack, miniature closed circuit with insulating
grommets

VI—transistor, Raytheon 2NI14

Y2, 3—transistor, Philco L-5108

BATT—battery, ¢ volts, dry

XTAL—quartz crystal, I14-mc type for desired 10-
meter output

Chassis—7 x 5 x 3 inches with top cover plate

Hookup wire

Hardware

The complete MOPA transmitter. Key jack is insulated from chassis.
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ELECTRONICS

Unit can be calibrated in

standard light wnits or used as
standard-to-unknoin comparator

By GUY SLAUGHTLER

URING the past few ycars elec-
tronics has invaded the photo-
graphic field to give the photog-
rapher a new tool, the electronic

flashgun, also known as the strobe-
light.

But up to now electronics has not
given the photographer the companion
gadget he needs, a light meter capable
of measuring the intense and extremely
short-duration burst of light strobe
equipment produces and translating
this value into film exposure data.

The problem of designing such an
instrument is an interesting one. It
must measure a flash of light whose
brilliance rivals that of the Sun but
which lasts less than a thousandth of
a second, it must time the duration of
the flash and it must correlate the two
readings into a single film-exposure
guide number. Obviously, the ordinary
electromechanical light meter is not
usable in this service since the inertia
of the meter needle itself prevents
any appreciable deflection during the
life of the light burst, while after the
burst decays there is no current left
to deflect it. Substituting an oscillo-
scope for the meter isn’t much help,
outside of the laboratory, because with-
out complex time-base circuits only
the amount of deflection will be read-
able on the trace. And light intensity
alone without light-duration figures
is meaningless.

The instrument to be described is an
extremely simple approach to the prob-
lem but solves it nicely. It is capable
of measuring the output of any tran-
sient light source and resolving the in-
tensity of the light and its time dur-
ation into a single meter reading. This
can then be compared to a reading de-
rived from a standard light source
whose photographic exposure value is
known.

Fig. 1 shows the circuitry of the
metering device. V1 is a type 930
phototube whose load resistor R1 is also
the grid resistor of V2, a 6SN7-GT with
both triode sections paralleled. Capac-
itors C1 and C2 are the heart of the
instrument. With V1 at the dark state
(passing no current) C1 charges to

62
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e
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90 volts through R1, which then ceases
to pass current. C2 is shunted by R1
and has no charge on it. The grid of
V2 is at ground potential, while the
cathode is held sufficiently above ground
by its bias voltage to cut off the tube.
So long as V1 remains at the dark
state, V2 passes no current and its
plate meter, a 0-1 milliammeter, reads
Zero.

930
w e wv
k=
s
X
T2 Swm

Fos
Fig. 1—The basic metering circuit.

Now a burst of light impinges on V1
and it momentarily passes current. The
amount of current it passes is pro-
portional to the intensity of the light
falling on it and the length of time
it conducts is proportional to the dur-
ation of the light burst. During the
instant the phototube is excited, C1
partially discharges through the anode~
cathode path of V1, the rate of dis-
charge being dependent on the intensity
of the exciting light and the length of
time the discharge continues dependent
on the duration of the light burst.

Because current flows through R1
there is a voltage drop across it, pro-
portional to the amount of current
flowing. Therefore C2 assumes a charge
proportional to the voltage drop across
R1 as well as to the length of time
the voltage drop exists. Since point X
is now above ground potential, the
grid of V2 is driven positive, the tube
conducts and current flows through its
plate meter which deflects by an amount
proportional to both the intensity and
the duration of the light. Meter-needle
inertia is no longer a limiting factor
since the discharging of C2 and the re-
charging of C1 holds point X at its
peak reading for a relatively long pe-
riod of time.

Now the burst of light has passed.
C2 discharges and C1 recharges. Point

www americanradiohistorvy com
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X gradually falls back to ground po-
tential, as does the grid of V2. The
meter in the plate circuit of V2 there-
fore drops back toward zero. After
about 30 seconds the entire circuit re-
sumes its dark-state condition, ready
to meter another burst of light.

Fig. 2 shows the cirecuit with its
power supply, a simple half-wave rec-
tifier affair. The power transformer
is a 1-to-1 job, delivering about 117
volts across the secondary as well as
the 6 volts feeding the filament. None
of the components is at all ecritical,
with the exception of the 100,000-ohm
resistor feeding the plate circuit of
the 6SN7; juggling this particular
value results in considerable loss of

930

BSN7-GT

SEL RECT I3OV/20MA OR MORE
T~y

(e
UTYAC R2SV/15MA  4052(3a 205C3-b
-*—Q

b~
@/.GA TO 6SNT PINS 788

VOLTAGES NOT CRITICAL
TAKEN WiTH V2 CUT OFF;
NORMAL ROOM LIGHT ON VI

R1—I10 megohms

R2—100,000 ohms

R3—100,000 ohms, 5%

R4—1,500 ohms, | watt

RS, 6—10,000 ohms

R7—1,500 ohms, pot

R8—1,500 ohms

All resistors /3 watt unless otherwise nofed

Cl, 2—0.5 pf

C3—40-20 nf, 250 volts, electrolytic

T—isolation transformer, approximately I:I,
dary F17-125 volts @ 15 ma

SEL RECT—selenium rectifier,
more}

S|, 2—spst switches

¥1—930 phototube

Y2—46SNT7-GT

Octal sockets (2)

M—milliammeter, 0-]

Line cord

Chassis

Fig. 2—Schematic of the light meter.
Simple half-wave rectifier is used.

secon-

130 volts, 20 ma (or
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linearity in the meter scale. Switch
S1 was included to hasten decay time
and speed up the return to zero of the
meter after a reading has been tuken.
The bias potentiometer (R7) permits
zeroing the meter under different con-
ditions of room lighting and, within
limits, has wvery little effect on light
burst peak readings.

The instrument is housed in a ply-
wood box. A 1-inch hole cut into the
side of the box opposite the cathode
(curved element) of the phototube per-
mits exciting light to enter, while
shielding it from extraneous room
lights.

The meter can be calibrated in stand-
ard light units or it can be used, with-
out calibration, as a standard-to-un-
known comparator. This latter practice
is recommended, and a typical example
of the instrument’s use in this manner
follows:

We are interested in obtaining ex-
posure information on an ultra compact
strobe unit. The manufacturer’s ex-
posure data sheets were erroneous and
useless. We set the light meter up on
a bench, measured off four arbitrary
distances of 4&, 56, 60 and 70 inches
from the instrument. We then fired
a standard flash bulb (Norelco PF3),
whose exposure index was 195 for the
tyvpe of film we wished to use, from
each of the previously measured posi-
tions, and noted the meter readines.
They ran 0.82, 0.56, 0.26 and 0.14 mil,
respectively.

We then set up the strobe unit and
fired it into the instrument, varyving the
distances between the strobe and the
meter until we got four current read-
ings identical with the first four. These
distances were 17, 20, 21% and 25
inches. By dividing the tlash-bulb dis-
tance into the strobe distance for cach
meter reading, we got the same per-
centage figure of 0.357 in each in-
stance. Therefore, the exposure index
of the unknown light source was 0.357
that of the known source, or 70 for
fast black-and-white film. A roll of
film exposed at this index yielded crisp,
properly dense negatives, confirming
our computations. END

MAY, 1957

ELECTRONICS

Instrument is housed
in plywood  box.
Note hole cut into
side opposite the
sensitive element
of the phototube.

SEL RECT

The power supply components, C2 and
most of the wiring occupy the under side.
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HEATHKIT ETCHED CIRCUIT, PUSH-PULL

5" Oscilloscope Kit

COLOR TV

The previous Heathkit oscilloscope (Model O-10) which
was already a most remarkable instrument, has been im-
proved even further with the release of the Heathkit
Model O-11. It incorporates all the outstanding features
of the preceding model, plus improved vertical linearity,
better sync stability, especially at low frequencies, and
much-improved over-all stability of operation, including
less vertical bounce with changes in level. These improve-
ments in the Model O-11 circuit make it even more ideally
suited for color TV servicing, and for critical observations
in the electronic laboratory. Vertical response extends
from 2 CPS to 5 MC without extra switching. Response
only down 2.2° DB at 3.58 MC. The 1l-tube circuit
features a SUP! cathode-ray tube. Sync circuit functions
MODEL O-11 effectively from 20 CPS to better than 500 kc in five steps.

Modern etched circuit boards employed in the oscillo-

Shpg. Wt. o o g " . »

21 Lbs. scope circuit cpt assembly time almost in h‘?lf, permit a
level of circuit stability never before achieved in an
oscilloscope of this type, and insure against errors in
assembly. Both vertical and horizontal output amplifiers
are push-pull. Built-in peak-to-peak calibrating source —
step-attenuated input — plastic molded capacitors and top-
quality parts throughout — pre-formed and cabled wiring
harness — and numerous other “extra” features. A pro-
fessional jnstrument for the serviceshop or laboratory.
Compare its specifications with those of scopes selling in
much higher price brackets. You can’t beat it!

00 00000000000 000006 OGEOGLIOGOSNSOSEOSNOSNYDS

1 FEWER DOLLARS BRING MORE REAL
QUALITY.
@ Factory-to-you sales eliminate extra profit margin,
® ‘“Build-it-yourself'’ eliminates labor charge.
® Heath purchasing power cuts component costs,

2 PERSONAL SERVICE ASSURES
CUSTOMER SATISFACTION.

® You deal directly with the manufacturer.
® We are interested in you before and after sale.

ARE YOUR BEST BUY...

PROVEN DESIGNS MEAN RELIABLE

PERFORMANCE.

® Research and development efforts concentrated on kits
only.

® All kits guaranteed to meet advertised specifications.

a4 EVERY KIT BACKED BY WORLD-WIDE
REPUTATION.
® The world's largest manufacturer of electronic equip-
ment in kit form.
® Producer of more than a million electronic kits for the
home workshop and industry.

5 EASY TIME-PAYMENT PLAN TO FIT YOUR
BUDGET.

64 RADIO-ELECTRONICS
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”eu]_ HEATHKIT ETCHED CIRCUIT

5" Oscilloscope Kit

Brand new model with improved performance
specifications.

GREATEST SELECTIO

'\,Nhefher. YOUur particyiar ¢
am-radio, high-ﬂdeh’f
Heathkits to fi "

N, .

pecial interest is in

servigi
oF just experime cing,

nting—there are
equip
plete ham statio

. You can
Full 5" scope for service work at a remarkably

N or high. 5
g low price.

ly deluxe home

Attractively styled front panel in charcoal gray with
sharp white lettering.

* ¥ X *,

Easy to build from step-by-step instructions and large
pictorials. Not necessary to read schematic.

This new and improved oscilloscope retains all the outstanding features of the
preceding model, but provides wider vertical frequency response, extended sweep-
generator coverage, and increased stability. A new tube complement and improve-
ments in the circuit make these new features possible. Vertical frequency response
is essentially flat to over 1 mc, and down only 1%2 DB at 500 kc. The sweep
generator multivibrator functions reliably from 30 to 200,000 CPS, almost twice
the coverage provided by the previous model. Deflection amplifiers are push-pull,
and modern etched circuits are employed in critical parts of the design. A SBP1
cathode-ray tube is used. The scope features external or internal sweep and sync,
one volt peak-to-peak reference voltage, 3-position step-attenuated input, adjustable
spot-shape control, and many other “extras” not expected at this price level. A
calibrated grid screen is also provided for the face of the CRT, allowing more E
precise observation of wave shapes displayed. The new Model OM-2 is designed MODEL OM-2
for general application wherever a reliable instrument with good response charac- so
*4 72>

teristics may be required. Complete step-by-step instructions and large pictorial
00 0000000000 06006000000000000606006060606060606000600606060606060606060000000

Shpg. Wi,
21 Lbs.

diagrams assure easy assembly.

HEATHKIT LOW CAPACITY PROBE KIT

Oscilloscope investigation of high frequency, high im-
pedance, or broad bandwidth circuits encountered in
television requires the use of a low-capacity probe to
prevent loss of gain, circuit loading, or waveform dis-
tortion. The Heathkit low-capacity probe may be used
with your oscilloscope to eliminate
these effects. It features a variable cap-
acitor, to provide correct instrument
impedance match. Also, the ratio of
attenuation can be varied.

No. 342
$3%

Shpg. Wt. 1 Lb.

HEATHKIT ELECTRONIC SWITCH KIT

This handy device allows simultaneous oscilloscope observation of
two signals by producing both signals, alternately, at its output. It
features an all-electronic switching circuit, with no moving parts.
Four switching rates are selected by a panel switch. Provides actual
gain for input signals, and has a frequency response of + 1 DB from
0 to 100 kc. Sync output provided to control and
stabilize scope sweep. Will function at signal levels as
low as 0.1 volt. This modern device finds many ap-
plications in the laboratory and service shop. It
employs an entirely new circuit, and yet is priced
lower than its predecessor.

MODEL §-3

$2195

Shpg. Wt. 8 Lbs.

HEATHKIT SCOPE DEMODULATOR PROBE KIT
Extend the usefulness of your oscilloscope by employing
this probe. Makes it possible to observé modulation of
RF or IF carriers found in TV and radio receivers.
Functions much like an AM detector to pass only modu-
lation of signal, and not the signal itself. Among other
uses, it will be helpful in alignment
work, as a signal tracer, and for deter- NO. 337-C
mining relative gain. Applied voltage

limits are 30 volts (RMS) and 500 $35.°
volts DC. It uses an etched circuit Sppg. wr. 1 tb.
board to simplify assembly.

MAY, 1957

HEATHKIT VOLTAGE CALIBRATOR KIT

This entirely new voltage calibrator produces near-perfect square
wave signals of known amplitude. Precision 19, attenuator resistors
assure accurate output amplitude, and multivibrator circuit guaran-
tees good, sharp square waves, as distinguished from clipped sine
waves. Output frequency is approximately 1000 CPS. Fixed outputs
selected by panel switch are; .03, 0.1, 0.3, 1.0, 3.0, 10, 30, and 100 volts
peak-lto-peallk.‘dAllgws measurement of unknown
signal amplitudes by comparing to known peak-to-
peak output of VC-3 on an oscilloscope. Will also MODEL VC-3
double as a square wave generator at 1000 cycles for s 50
determining gain, frequency response, or phase- 12 °
shift characteristics of audio amplifiers. Equally gpo0 wy. 4 1bs
Vﬁluable in the laboratory or in radio and TV service : :
shops.

wwWw americanradiohistorv com
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g | i
| HEATHKIT H\,CA"CE.?UCN:RTCJ';Z Voltmeter Kit

B w H = A n 8 N .
¥ ,: : The fact that this instrument is the world's largest-selling

i R T
w ,os VTVM says a great deal about its accuracy, reliability,
B £ DA 8 B . . 5
- i p and overall quallt.y. The V-7A is equally popular.m the
e * ?Ji laboratory or service shop, and represents an unbelievable
\\\ ?§ test equipment bargain, without a corresponding sacrifice
i H

: . in quality. Its appearance reflects the performance of

o . “3 which it is capable. A large 42" panel meter is used for
B o indication, with clear, sharp calibrations for all ranges.
i ' ﬁ Front panel controls consist of a rotary function switch
e i and a rotary range selector switch, zero-adjust, and ohms-
L sﬁi‘ : adjust controls. Precision 1% resistors are used in the
oy {’§ voltage divider circuits and etched circuits are employed
\! for most of the circuitry. This makes the kit much easier
o

to build, eliminates the possibility of wiring errors, and
assures duplication of laboratory instrument performance.
This multi-function VIVM will measurec AC voltage
(rms), AC voltage (peak-to-peak), DC voltage, and re-

% s so y ;
3 5?3 sistance. There are 7 AC (rms) and DC voltage ranges of
e 0-1.5, 5, 15, 50, 150, 500, and 1500. In addition, there arc
Shpg. Wt. g ’%f@ | 7 peak-to-peak AC ranges of 0-4, 14, 40, 140, 400, 1400,
A 5 and 4000. 7 ohmmeter ranges provide multiplying factors

of X1, X10, X100, X1000, X10K, X100K, and X1 meg-
ohm. Center-scale resistance readings are 10, 100, 1000,
10K, 100K ohms, 1 mcgohm, and 10 megohms. A DB
scale is also provided. The precision and quality of the
components uscd in this VITVM cannot be duplicated at
this price through any other source. Model V-7A is the
kind of instrument you will be proud to own and use.

RS, e
* Eqvy to build — a pleasure to iuse.

e

By

?."‘...1'-..-i.l'l-.li..‘g‘. ® 0 000060006060 00600060600606006000000

S
¢ W
HEATHKIT Etched Circuit HEATHKIT 20,000 OHMS/VOLT VOM KIT
RF PROBE KIT Sensitivity of this instrument is 20,000 ohms-per-volt DC and 5,000 ohms-per-volt AC. Measuring
This BT profe exiends the frequency ranges are U-1.5, 5, 50, 150, 500, 1500, and 5000 volts for both AC and DC. Also mecasures current

responss of any 11
s LAt it -.'-|II e

'mt'{.{ﬁ;_'ll!_ll'_‘t':\;gsl in the ranges of 0-150 microamperes, 15 ma, 150 ma, 500 ma, and 15 a. Resistance ranges provide

cveles with 0T, Employs miultiphers of %1, X100, and X 10,000, resulting in center scale readings of 15, 15,000, and 150.000
E';'JEL'{:J‘:;:_':' nereased stability onms. TR ranges cover from —10 db to 465 db. Housed in attractive black bakelite case with
! biv. Tden! for ex- Moo J0R-C plsstic carrving handle, this fine instrument provides a total of 25 meter ranges  MODEL MM-1
tend g sets ics wod " b e e v . e 41 e
fiskies Tl 53“ anofis fwo ..LI\I..rJr scale.. it emplo.)s a SALnglll\k 50 microampere, 4197 meter dl’.ld $29 50
' catinne of you features all 155 precision multiplier resistors. Requires no external power, and is, .

Henthkit VIVM. ghpa. wa, | Lb. therefore, valuahle in portable applications where no AC power is available. Shpg. Wt. & Lbs.

ETCHED CIRCUIT
PEAK-TO-PEAK PROBE KIT

Use this peak-to-peak prohe with
your ! I-megohm VTV M to measure
peak-to-peak voltages directly on
the DC scales of the instrument.
Will measure p-to-p voliages in the
frequency range of 5 ke to 5 mc.
Employs etched circuit boards for
increased circuit stability and sim-
. plified construction. Extend the use-
* g~ fulness of your
 VIVM.NOTE: NO, 338-C
Not required
for the H(t‘alhknssso Shpg W’
V-TA VTVM.

HEATHKIT 30,000 VOLT DC HEATHKIT HANDITESTER KIT
HIGH VOLTAGE PROBE KIT o , The Model M-1 measures AC or DC voltage at 0-10, 30, 300,
This probe provides a multiplication factor of 108 on the DC ranges of the 1000, and 5000 volts. Direct current ranges are 0-10 ma, and
# »Heathkit 11-megohm VTVM. Precision multiplier resistor mounted inside 0-100 ma. Ohmmeter ranges are 0-3000 (30 ohm center scale)
b » the two-color plastiz probe body. Pienty of insulation Na. 336 and 0-300.000 ohms (3.000 ohms center scale). Uses a 400
:&;"gﬁi‘:ﬁ&25;6‘?;:["?“{‘(’;; Te,:}“'s‘e::,;;:‘i‘ve;;gv pme':‘ $A 50 microampere meter for sensitivity of 1000 ohms-per-voit. A
_LQ T . » 4 ° very popular test device for the home experimeter, clectricians,
T A 5 . C, Shpg. Wt. 2 Lbs. and appliance repairmen, and for usc as an “extra®™ instru-
e, ment in the service shop. Its small size and rugged construction
HEATH COM PANY ‘ ) mul.\'c it })crfgc[ for any portable application. MODEL M-1
Easily slips into your tool box, glove com-
A Substdlary of Daysfrom, Inc. partment, coat pocket, or desk drawer. Top $I4 50
BENTON HARBOR 20, MICH. quality, precision components employed 7
i « throughout. Shpg. Wt, 3 Lbs.
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HEATHKIT NEW AUDIO VACUUM TUBE

Voltmeter Kit

CONTROLLED QUALITY

Incomin N
9 parts inspect;
ter; P on, and ; :
erial coming off of oy; e dlnsPechon of ma-.
You of the finest “build. Productio

can buy. Eqch

; it-yourself'’ |: K Brand new circuit for extended frequency response
kit Contains all the c

and added stability,

fo this Tnspect; sk Ten accurate ranges from 0-.01 to 0-300 volts.

fb”;’d""g progra w ki . sk Modern, functional panel styling, “On-off” switch
o-follow at both extreme ends of range switch.

This brand new AC vacuum tube voltmeter emphasizes stability, broad frequency re-
sponse, and sensitivity. It is designed especially for audio measurements, and low-level AC
measurements in power supply filters, etc. Employs a cascode amplifier circuit with
cathode-follower isolation between the input and the amplifier, and between the output
stage and the preceeding stages. An extremely stable circuit with high input impedance
(1 megohm at 1000 CPS). Response of the AV-3 is essentially flat from 10 CPS to 200
ke, and is usable for tests even beyond these frequency limits. Increased damping in the
meter circuit stabilizes the meter for low frequency tests. Nylon insulating bushings at
the input terminals reduce leakage, and permit the use of the 5-way Heath binding post.

The extremely wide voltage range covered by the AV-3 makes it especially valuable not
only in high-fidelity and service work, but also in experimental laboratories. AC (RMS)
voltage ranges are 0-.01, .03, .1, .3, 1, 3, 10, 30, 100, and 300 V. Decibel ranges cover
—52 DB to +52 DB. An entirely new circuit as compared to the previous model. Em-
ploys 1% precision multiplier resistors for maximum accuracy. Handles AC measure-
ments from a low value of one millivolt to a maximum of 300 volts.

MODEL AV-3
29*

Shpg. Wt,
5 Lbs.

HEATHKIT AUDIO ANALYZER KIT

This multi-function instrument combines an AC VITVM, an
audio wattmeter, and an intermodulation analyzer into one
case, with combined input and output terminals and built-in
high and low frequency oscillators. The VIVM ranges are
.01,.03,.1,.3, 1, 3, 10, 30, 100, and 300 volts (RMS). Wattmeter
ranges are .15 MW, 1.5 MW, 15 MW, 150
MW, 1.5 W, 15 W, 150 W. IM scales are 19,
3¢, 109, 309, and 1007,. Provides in-
ternal load resistors of 4, 8, 16, or 600 ohms.
A valuable instrument for the engineer or
serious audiophile.

HEATHKIT AUDIO WATTMETER KIT

This instrument measures audio power directly at 4, 8, 16, or
600 ohms. Load resistors are built in. Covers 0-5 MW, 50
MW, 500 MW, 5 W, and 50 W full scale. Provides 5 switch-
selected DB ranges covering from —10 DB to +30 DB. Large
414" 200 microampere meter and precision
multiplier resistors insure accuracy. Frequen-
cy responseis + 1 DB f{rom 10 CPS to 250 kc.
Functions from AC power line. Use in the
audio laboratory or in home workshop.

MODEL AW-1

$29°9

Shpg. Wt. é Lbs.

MODEL AA-1

54995

Shpg. Wt. 13 Lbs.

MAY,

HEATHKIT HARMONIC DISTORTION METER KIT

The HD-1 is equally valuable for the audio engineer or the
serious audiophile. Used with a low-distortion audio signal
generator, this instrument will measure the harmonic content
of various amplifiers under a variety of conditions. Functions
between 20 and 20,000 CPS, and reads distortion directly on
the panel meter in ranges of 0-1, 3, 10, 30, and 100 percent
full scale. Built-in VTVM for initial reference settings and final
distortion readings has voltage ranges of
0-1, 3, 10, and 30 volts. 19, precision re-
sistors employed for maximum accuracy.
Features voltage regulation and other ‘‘ex-
tras”’. Meter calibrated in volts (RMS), per-
cent distortion, and DB.

MODEL HD-1

$49°9

Shpg. Wt. 13 Lbs.

1957

HEATHKIT AUDIO OSCILLATOR KIT

Producing both sine waves and square waves, the Model AO-1
covers a frequency range of 20 to 20,000 CPS in three ranges.
An extra feature is thermistor regulation of output for flat
response through the entire frequency range. AF output is pro-
vided at low impedance, and with low dis-
tortion. Produces good sine waves, and good,
clean square waves with a rise time of only ~MODEL AO-1
two micro-seconds for checking square wave
response of audio amplifiers, etc. Designed $2450
especially for the serviceman and high- L
fidelity enthusiast. A real dollar value in test Shpg. Wi. 10 Lbs.
equipment.
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HEATHKIT

Audio
Generator Kit

This particular audio generator is “made to order” for high
fidelity applications. It provides quick and accurate selec-
tion of Jow-distortion signals throughout the audio range.
Three rotary selector switches on the front panel allow
selection of two significant figures and a multiplier for
determining audio frequency. In addition, it incorporates
a step-type output attenuator and a continuously variable
attenuator. Output is indicated on a large 42" panel
meter calibrated in volts and in db. Attenuator system
operates in steps of 10 db, corresponding with the meter
calibration. Qutput ranges are 0-.003, .01, .03, .1, .3, 1, 3,
and 10 volts rms. A “load” switch provides for the use
of a built-in 600 ohm load or an external load of higher
impedance when required. Output and frequency indi-
cators accurate to within = 5%. Distortion is less than .1
of 1% between 20 cps and 20,000 cps. Total range is 10
cps to 100 ke. New engineering details combine to provide
the user with an unusually high degree of operating effi-
ciency. Oscillator frequency selected entirely by the switch
method means that accurate resetability is provided. Com-
parable to units costing many dollars more, and ideal for
use in critical high fidelity applications. Shop and compare,
and you will appreciate the genuine value of this pro-
fessional instrument.

* Less than 0.1% distortion — ideal for hi fi work.
* Large 412" meter indicates output.

* Step-type tuning for maximurm convenience.

20 0000000000000 00000000000000000000000000000000000000000YH

HEATHKIT CONDENSER HEATHKIT AUDIO GENERATOR KIT

SUBSTITUTION BOX KIT

This kit contains 18 RETMA stand-
ard condenser values that can be
selected by a rotary switch. Values
range from 0.00001 mfd to 0.22 mfd.
All capacitors rated at 400 voits
or higher. Ca-

HEATHKIT RESISTANCE
SUBSTITUTION BOX KIT

The RS-1 contains 36 100 1-watt re-
sistors ranging from 15 ohms to {0
megohms in standurd RETMA val-
ues. All values are switch-selected for
use in Jdetermining desirable resist-

ance values in MODEL RS-1

The Model AG-8is a low cost, high performance unit for use
in service shop, or home workshop. It covers the frequency
range of 20 ¢psto 1 mcin five ranges. Qutput is 600 ohms, and
overall distortion will belessthan.4of 17 from [00c¢psthrough
the audible range. Output is available up to 10 volts, under no
load conditions, and output remains constant

experimental cir-
cuits. Many
applications _in
radic and TV
service work.

$5%0

Shpg. Wt. 2 Lbs.

pacitors are
either silver-
mica, or plastic
molded,

MODEL C§-1
$550

Shpg. Wt. 2 Lbs.

MODEL AG-8

$29°°

Shpg. Wt. 11 Lbs.

within =1 db from 20 cps to 400 kc. A five-
step attenuator provides control of the out-
put. Precision resistors arc employed in the

frequency determining network.

HEATHKIT DECADE
CONDENSER KIT

Precision, 19, silver-mica capac-
itors are employed in the Modet
DC-1 in such a way that a selec-
tion of precision capacitor values
is provided ranging fromy 100
mmf (.0001 mfd) to 0.11 mid
(110,000 mmf) in 100 nmimf steps.
Extremely valuable in all types of

design and de- MODEL DC-1

velopment .
$1650
L ]

work. Switch-
es are ceramic
wafer types.
Shpg. Wt. 3 Lbs.

HEATHKIT VARIABLE VOLTAGE

HEATHKIT DECADE RESISTANCE KIT

The Model DR-1 inzorporates twenty 177, precision resistors arranged around
five rugged switches so that various combinations of switch positions will
provide a total range of 1 ohm to 99.999 ohms in 1- MODEL DR-1

ohm steps. Switches are labeled “units.” “tens,” **hun-
dreds,’” “thousands.” and “ten thousands.” Use it for sl so
9>
Shpg. Wi. 4 Lbs.

ohm-meter calibratton in bridge circuits as test values
in multiplier circuits, etc.
HEATH COMPANY
A Subsidiary of Daystrom, Inc.
BENTON HARBOR 20, MICH.

REGULATED POWER SUPPLY KIT

This power supply is regulated for stability, and the amount of
DC output available from the power supply ¢an be controlled
manually from zero to 500 volts. Will provide regulated output
at 450 volts up to 10 ma, or up to 130 ma at 200 volts output.
In addition to furnishing B-plus, the power supply provides 6
volts AC at 4 amperes for filaments. Both the B-plus output
and the filament output arc isolated from

ground. Ideal power supply for use in experi- MODEL PS-3
mental work inthelaboratory, the home work- $355°
shop, or the ham shack. Large 41" pancl L
meter indicates output voltage or current. Shpg. Wt. 17 Lbs.
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HEATHKIT
Signal
Generator Kit

BONuUs PER

If o single word ha
Compony ady

. ertisi
tive By this

* No calibration required with pre-aligned coils.

re of equaling

alm L
o 1051 every i, * Modulated or unmodulated RF output.

* 110 mc to 220 mc frequency coverage.

Here is an RF signal generator for alignment applications in the service shop or the
home workshop. Thousands of these units are in use in service shops all over the
country. Produces RF signals from 160 kc to 110 mc on fundamentals on five bands.
Also covers from 110 mc to 220 mc on calibrated harmonics. RF output is in
excess of 100,000 microvolts at low impedance. Output is controllable with a
step-type and a continuously variable attenuator. Front panel controls provide
selection of either unmodulated RF output or RF modulated at 400 cps. In addition,
two to three volts of audio at approximately 400 cps are available at the output
terminals for testing AF circuits. Employs a 12AU7 and a 6C4 tube. Built-in power
supply uses a selenium rectifier.

One of the most outstanding features about the Model SG-8 is the fact that it
can be built in just a few hours, even by one not thoroughly experienced in clec-
tronics work. Complete step-by-step instructions combined with large pictorial
diagrams assure successful assembly. Pre-aligned coils make calibration from an
external source unnecessary.

2900000000000 000000000000 0600600000000000006000006000000009000

MAY,

HEATHKIT LABORATORY GENERATOR KIT

This laboratory RF signal generator covers from 100 k¢ to 30 me
on fundamentals in five bands. The output signal may be pure
RF, or may be modulated at 400 cycles from 0 to 507 .. Provision
for external modulation has been made. RF output available up
to 100.000 microvolts. Output controlled by a fixed step and a
variable attenuator. Qutput impedance is 50 ohms. Panel meter
reads RF output or percentage of modulation.
Incorporates voltage regulated B+ supply, MODEL LG-1
double shielding of oscillator circuits, copper $ 95
plated chassis, and other *‘extras.” ' 48 .
Shpg. Wt. 16 Lbs,

HEATHKIT TV ALIGNMENT GENERATOR KIT

This improved sweep generator model provides essential stability
and flexibility for work on FM, monochrome TV, or color TV
sets. Covers 3.6 mc to 220 mc in four bands. Provides usable out-
put cven on harmonics. Sweep deviation from 0-42 me, depend-
ing on basc frequency. All-electronic sweep circuit climinates
unwicldy mechanical arrangements. Includes built-in crystal
marker gencrator providing output at 4.5 mc
and multiples thereof, and variable marker
covering 19 to 60 m¢ on fundamentals and from
57 to 180 mc on harmonics. Effective two-
way blanking.

MODEL TS-4A

54950

Shpg. Wt. 16 lbs.

HEATHKIT LINEARITY PATTERN GENERATOR KIT

This instrument supplics information for white dots, cross-hatch
pattern, horizontal bar pattern, or vertical bar pattern. It feeds
video and sync signals to the set under test, with completely con-
trolled gain, and unusual stability. Covering channels 2 to 13,
the LP-2 will produce 5 to 6 vertical bars and 4 to 5 horizontal
bars. The dot pattern presentation is a must for the sctting of
color convergence controls in the color TV set. Pancel provision
made for external sync if desired. Use for adjustment of vertical
and horizontal linearity, picture size, aspect  MODEL LP-2
ratio, and focus. Power supply is regulated for

added stability. Essential in the up-to-date TV $22 5.0
service shop. Shog. Wi. 7 Lbs.

1957

HEATHKIT CATHODE RAY TUBE CHECKER KIT

This instrument checks cathode emission, beam current. shorted
elements. and leakage between elements in electro-magnetic
picture tube types. It eliminates all doubt for the TV serviceman,
and even more important, for the customer. Features its own
self-contained power supply, transformer opcerated to furnish
normal test voltages for the CRT. Employsspring-loaded switches
for maximum operator protection. Large 415" meter indicates
CRT condition on “‘good-bad™ scale. Luggage-
type portable case ideal for home service calls.
Special **'shadowgraph™ test pcrmits projection
of light spot on screen. Also gives relative check
of picture tube screen coating.

MODEL CC1

$2259

Shpg. wt. 10 Lbs.
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HEATHKIT

Attractive counter-style cabinet.

Wiring-harness simplifies assembly.

Large 415" meter with pvo-color “‘good-bad”
scale.

* X K

,

* Separate tube element switches prevent obsol-
escence. :

Tube Checker Kit

This fine piece of test gear checks tubes for quality.
emission, shorted elcments, open elements, and filament
continuity. Will test all tube types normally encountered
in radio and TV service work. Sockets provided for 4, 5,
6, and 7-pin large, rcctangular, and miniature types,
octal and loctal types, the Hytron 9-pin miniatures, and
pilot lamps. Condition of tubes indicated on a large 4%2”
meter with multi-color “good-bad” scale. An illuminated
roll chart is built right in, providing test data for various
tube types. This tester provides switch selection of 14
different filament voltage values from 0.75 volts to 117
volts. Individual switches control each tube eclement.
Close tolerance resistors emiployed in critical test circuits
for maximum accuracy. A professional instrument both
in appearance and performance.

The Model TC-2 is very simple to build. even for a
beginner. It employs a color-coded cable harness for
neat. professional under-chassis wiring. Comes with at-
tractive counter style cabinet. and portable cabinet is
available separately. At this price. even the part-lime
serviceman can afford his own tube checker for maxi-
mum cfficiency in service work.

HEATHKIT TV PICTURE TUBE
TEST ADAPTER ﬁ

Designed especially for use with the Model

TC-2 tube checker. Use it to test TV picture MODEL 355
tubces for emission, shorts, etc. Consists of

12-pin TV tube socket, 4 ft. cable, octal 545?
Conncct{)r, and necessary technical data. Sheg. Wt.
Not a kit. 1 Lb.

HEATHKIT PORTABLE
TUBE CHECKER KIT

This portable tube checker is identical,
electrically, with the Model TC-2. How-
ever, it is housed in an attractive and
practical carrying case, finished in prox- :
ylin impregnated material. The cover is MODEL
detachable. and the hardware is brass T1C-2P
plated. This rugged unit is ideal for home $345°5,L,p9_ Wi,
service calls or any portable application. ® 15 1bs.

HEATHKIT
DIRECT READING
CAPACITY METER KIT

Operation of thisinstrument
is simplicity itself. One has
only to connect a capacitor
to the terminals, select the
proper range, and read the
capacity value directly on
the large 4147 meter cali-
brated in mmf{ and mfd.
Ranges are 0 to 100 mmf, 1,000 mmf, 0.01
mfd, and 0.1 mfd full scale. Precision cali-

brating capacitors supplied. Not susceptible MODEL CM-1
to hand capacity effects. Residual capacity 529 5.0
less than 1 mmf. Especially valuable in pro- Shpg. Wi,
duction line checking. or in guality control. 7 Lbs.

HEATH COMPANY

A Subsidiary of Daystrom, Inc.
BENTON HARBOR 20, MICH.

HEATHKIT VISUAL-AURAL SIGNAL TRACER KIT

Although designed primarily for radio recciver work, this
valuable instrument finds extensive application in FM and
TV servicing as well. Features a high-gain channel with de-
modulator probe, and a low-gain channel with audio probe.
Will trace signals in all scctions of a radio receiver and in
many sections of @ FM sct or TV receiver. Uses built-in
speaker and clectron beam eye tube for in-
dication. Also fcaturces built-in wattmeter
and a noisc locater circuit. Provision for
patching speaker and/or output transformer
into external set.

MODEL T-3

$23%9

Shpg. Wt. 9 Lbs.

HEATHKIT CONDENSER CHECKER KIT

The Model C-3 consists of an AC powered bridge for both
capacitive and resistive measurements. Bridge balance is in-
dicated on electron beam eye tube, and capacity or resistance
value is indicated on front panel calibrations. Measures
capacity in four ranges from 00001 mfd to .005 mfd, .001
mfd to .5 mfd, .1 mfd to 50 mfd, and 20 mfd to 1000 mfd.
Measures resistance in two ranges, from 100 ohms to 50,000
ohms, and from 10,000 ohms to 5 megohms. Selection of
five different polarizing voltages for ¢heck-
ing capacitors, from 25 volts DC to 450
volts DC. Checks paper, mica, ceramic,
and electrolytic capacitors. Indicates power
factor of electrolytic condensers.

MODEL C-3

%199

Shpg. Wt. 7 Lbs.

RADIO-ELECTRON

www americanradiohistorvy com

1CS


www.americanradiohistory.com

HEATHKIT
Impedance
Bridge Kit

* 156 precision resistors and silver-mica
capacitors.

PIONEER DESIGN |,

New ong unique q

PPro
- Proaches to Instrument o

ent deSl'gns ore

nd equi,
tOncentrote all oy .

ition. we
t projects,

- da Heoth Company trad
evelopment efforts on ki

* Battery-tvpe tubes, no warm-up required.

* Built-in phase shift generator and
amplifier.

The Model IB-2 is a completely self-contained unit. It has a built-in power
supply, a built-in 1000 cycle generaior. and a built-in vacuum tube detector.
Provision has been made on the panel for connection to an external detector,
an external signal generator, or an external power supply. A 100-0-100 micro-
ampere meter on the front pancl provides for null indications. Measures
resistance from 0.1 ohm to 10 megohms. capacitance from 10 mmf to 100
mfd, inductance from 10 mh to 100 h. dissipation factor (D) from 0.002 to 1.
and storage factor (Q) from 0.1 to 1000. V2 of 1< decade resistors employed
for maximum accuracy. Typical accuracy figures are: resistance. +3T;
capacitance *3%; inductance, *=10%: dissipation factor, *+20¢: storage
factor, +=20%. Employs a Wheatstone bridge, a Capacity Comparison bridge, MODEL

a Maxwell bridge, and a Hay bridge. Special two-section CRL dial provides IB-2

maximum convenience in operation. Use the Model 1B-2 for determining $5 so Shpg. Wi,

*

values of unmarked components, checking production or design samples. ctc. Ty
A real professional instrument. )

HEATHKIT “Q’ METER KIT

The Q Meter permits measurement of inductance from 1 micro-
henry to 10 millihenries, **Q™ on a scale calibrated up to 250 full
scale, with multiplying factors of 1 or 2, and Capacitance from
4Q mmf_lo 450 mmf, +3 mmf. Built-in variable oscillator per-
mits testing components from 150 ke to 18 mc. Large 414* pancl-
mounted meter is features. Very handy for checking peaking
coils, chokes, etc. Use to determine values of
unknown condensers, both variable and fixed.
Compile data for coil winding purposes. or
measure RF resistance. Distributed capacity,
and Q of coils.

MODEL QM-]

54459

Shpg. Wt. 14 Lbs.

HEATHKIT ISOLATION TRANSFORMER KIT

This device isolates equipment under test from the power line.
It is rated at 100 volt-amperes continously, or 200 volt-amperes
intermittently. AC-DC sets may be plugged directly into the IT-1
without the chassis becoming ““hot.”" Additionally, since the IT-1
is fused. it is ideal for use as a buffer between the power line and
a questionable receiver, or a new picce of equipment. Protects
main fuses. Features voltage control, allowing
controel of the output from 90 volis to 130 volts. R ODELL
Punel meter monitors output voltage. A very $'|650
handy device at an extremely low price. .
Shpg. W1. 9 Lbs.

HEATHKIT 6-12 VOLT BATTERY ELIMINATOR KIT

This completely modern battery eliminator will supply DC out-
put in two ranges for both 6-volt and 12-volt automobile radios.
The output is variable for each range. so that opcrating voltage
can be raised or lowered to determine how the receiver functions
under adverse conditions. Range is 0-8 volts DC or 0-16 volts
DC. Will supply up to 15 amperes on the 6-volt range. orup to 7
amperes on the 12-volt range. Two 10,000 microfarad output
filter capacitors insurc smooth DC output. Two

separate panel meters indicate output voltage MODEL BE-4
or output current. Makes it possible to test $3'| 50
automobile radios inside at the workbench. L
Will also doublc as a battery charger. Shpg. Wt. 17 Lbs.

MAY, 1957

HEATHKIT 6-VOLT VIBRATOR TESTER KIT

This instrument functions very much like a tube checker, to test
auto radio vibrators. Vibrator condition is indicated on a simple
*good-bad™ scale. Tests for proper starting and overall quality
of operation, of both interrupter and self-rectifier types of 6-volt
vibrators. The model VT-1 is designed to operate from any bat-
tery eliminator capable of delivering continuously variable out-
put from 4 to 6 volts DC at 4 ampercs or more. It is an ideal
companion unit for the Heathkit Model BE-4
battery climinator. The construction book for GasLIAZEL
the VT-1 contains vibrator test chart for popu- $'|4 50
lar 6-volt vibrator types. A real time saver! L4
Shpg. Wt, 6 Lbs.
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Transmitter Kit

i ¥ e The Heathkit DX-100 transmitter is in a class by itself in
i px o that if offers features far beyond those normally received
) 5 at this price level. It takes very little listening on the bands

to discover how many of these transmitters are in opera-
tion today. A truly amazing piece of amateur gear. The
DX-100 features a built-in VFO and a built-in modulator.
It is TVI suppressed, and uses pi network interstage coup-
ling and output coupling. Will match antenna impedances
from approximately 50 to 600 ohms. Extensive shielding is

\

\“ 5
k t employed, and all incoming and outgoing circuits are
5 filtered. The cabinet features interlocking seams for sim-
b [f plified assembly and minimum RF radiation outside of
f f the cabinet. Provides a clean strong signal on either phone
- $ 50 ¢ or CW. with RF output in excess of 100 watts on phone,
o / and 120 watts on CW. Completely bandswitching from
. Shipped motor freight unless ) 160 through 10 meters. A pair of 1625 tubes are used in
i therwise specified: Y push-pull for the modulator, and the final consists of a
¢ $50.00 deposit required » pair of 6146 tubes in parallel. The VFO dial and meter
E i c:0-dL [arderes // face are illuminated, and all front panel controls are
P i located for maximum convenience. Panel meter reads

Phone or CW on 160, 80, 40, 20, 15, 11 and 10
meters.

driver plate I, final grid I, final plate I, final plate voltage,
and modulator current. The chassis is constructed of heavy
#16 gauge copper-plated steel. Other high-quality com-
ponents include potted transformers, ceramic switch and
variable capacitor insulation, silver-plated or solid-silver
switch terminals, etc. All coils are pre-wound, and the

main wiring cable is pre-harnessed. The kit can be built
by a beginner from the comprehensive step-by-step in-
structions supplied. It is a proven, trouble-free rig, that
will insure many hours of “on-the-air” enjoyment in your
ham shack.

X
sk Built-in VFO. modulator, and power suppfies.
E S

High quality components used throughout for re-
liable performance.

& Features S5-point TVI suppression.

[ F X N AN RN NN NN NENNNENENNENNNNENNNERENNENERNNE N NFNENFF RN X]
i

HEATHKIT COMMUNICATIONS TYPE HEATHKIT VFO KIT
ALL BAND RECEIVER KIT

This receiver covers 550 k¢ to 30 mc in four bands, and is idea]
for the short-wave listener or beginning amateur. It provides
good sensitivity and selectivily, combined with good image re-
jection. Amateur bands clearly marked on illuminated dial
scale. Employs transformer type power supply-—electrical
bandspread—antenna trimmer—separate RF and AF gain
controls—noise limiter—hcadphone jack—  MODEL AR-3
and automatic gain control.
BFO for CW reception.
CABINET: Fabric covered cabinet with alumi-
num panel as shown. Part 91-15A. Shipping
weight 5 Lbs. $4.95

You can go VFO for less than you might expect. Here is a
variable frequency oscillator that covers 160, 80, 40. 20, 135,
11, and 10 meters with three basic oscillator frequencies, that
sells for less than S20. Provides better than 10 volt average RF
output on fundamentals. Plenty of drive for most modern
transmitters. Requires a power source of only
250 VDC at 15 to 20 ma. and 6.3 VAC at
0.45A. Incorporates a regulator tube for
stability. Hluminated frequency dial reads fre-
quency directly on the band being employed.
Temperature-compensated capacitors offset
coil heating.

MODEL VF-1

1950

Shpg. Wi, 7 Lbs.

Has built-in 52995

INCLUDING NEW
EXCISE TAX
(Less Cabinet}
Shpg. Wt. 12 Lbs.

NEW HEATHKIT CW TRANSMITTER KIT

The brand necw Heathkit Model DX-20 Transmitter is onc
of the most efficient hittle rigs available today. Featuring an
entirely new circuit, it is ideal for the novice, and even for
the advanced-class CW operator. A 6DQ6A final amplificr
provides plate power input of 50 watts. A 6CL6 oscillator is
employed, and a SU4GB rectifier. The transmitter features
onc-knob bandswitching to cover 80, 40, 20, 15, 11 and 10
meters. [t i1s designed for crystal excitation,
but may be excited by an external VFO. A
pi network output circuit matches antenna
impedances between 50 and 1000 ohms.
Front panel controls are functionally located
for your convenience. If you appreciate a
‘ good signal on the CW bands, this is the
% transmitter for you!

EASY ON THE BUDGEN!

You can bty Heathkits on an easy time-payment plan
that provides a full year to pay. Write for complete
details and special order blank.

HEATH COMPANY

A Subsidiary of Daystrom, Inc.
BENTON HARBOR 20, MICH.

MODEL DX-20

53595

Shpg. Wt. 18 lbs.
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The DX-35 features a 6146 final amplifier to provide 65 watts plate power input
on CW, with controlled carrier modulation peaks up to SO watts on phone. In addi-
tion, it is a most attractive transmitter. Modulator and power supplics are built-in,
and the rig covers 80, 40, 20, 15, 11, and 10 meters with a single band-change
switch. Pi network output coupling provided for matching various antenna im-
pedances. A 12BY7 buffer stage provided ahead of the final amplifier for plenty
of drive on all bands. 12BY7 oscillator and 12AU7 modulator. Provision for switch
selection of three different crystals. Crystals reached through access door at rear.

» e

Front panel controls marked “off~CW-—stand-by—phone”,

successful assembly.

HEATHKIT ANTENNA IMPEDANCE METER KIT

This instrument employs a 100 microampere panel meter and
covers the impedance range of 0-600 ohms for RF tests. Func-
tions up to 150 me. Used in conjunction with signal source,
such as the Heathkit Model GD-1B grid dip meter, the Model
AM-1 will determine antenna resistance and
resonance, match transmission lines for mini-
mum standing wave ratio, determine receiver
input impedance, ectc. Will also double as a
phone monitor. A very valuable device for
many uses in the ham shack.

MODEL AM-1

s1450

Shpg. Wt. 2 Lbs.

final tuning”, “antenna
coupling”, “drive level control”, and “band change switch”. Panel meter indicates
final grid current or final plate current. A perfect low-power transmitter both for
the novice, and for the more experienced operator. A remarkable power package
for the price. Incidentally, the price includes tubes, and all other components neces-
sary for assembly. As with all Heathkits, comprehensive instruction manual assures

HEATHKIT PHONE AND CW

Transmitter Kit

sk 6146 final amplifier for full 65-watt plate power
input.

sk Phone and CW operation on 80, 40, 20, 15, 11,
and 10 meters. Pi network output coupling.

sk Switch selection of three crystals — provision for
external VFO excitation.

”

MODEL DX-35

5% i

0O....0’...........‘...0.............OO........OO..O...

HEATHKIT “Q’’ MULTIPLIER KIT

The QF-1 functions with any receiver with an IF frequency
between 450 and 460 ke that is not AC-DC type. Operates
from the receiver power supply, requiring only 6.3 VAC at
300 ma. and 150 to 250 VDC at 2 ma. Simple to connect with
cable and plugs supplied. Provides additional selectivity for
separating two signals, or will reject one sig-
nal and eliminate heterodyne. A big help on
crowded bands. Provides an effective Q of
approximately 4,000 for sharp “‘peak” or
“null”. Tunes to any signal within the IF
bandpass of the receiver, without changing
main recciver tuning dial.

MODEL QF-1
$99.5

Shpg. Wi, 3 Lhs.

HEATHKIT ANTENNA COUPLER KIT

This device is designed to match the Model AT-! transmitter to
a long-wire antenna. In addition to impedance matching, this
unit incorporates an L-type filter which attenuates signals
above 36 megacycles, thereby reducing TVI. Designed for 52
ohm coaxial input. Handles power up to 75 watts, 10 through
80 meters. Uses a tapped inductor and vari-
able capacitor. Neon RF indicator on front
panel. Copper-plated chassis—high quality
components throughout—simple to build.
Eliminates waste of valuable communications
power due to improper matching. A “‘natu-
ral” for all AT-1 transmitter owners.

MODEL AC-1

51450

Shpg. Wt. 4 Lbs.

1957

HEATHKIT GRID DIP METER KIT

The grid dip meter was originally designed for the ham shack.
However, its use has been extended into the service shop and
laboratory. Continuous frequency coverage from 2 mc to 250
mc with pre-wound coils. 500 microampere pancl meter em-
ployed for indication. Use for locating parasitics, neutralizing,
determining RF circuit resonant frequencies,
etc. Coils are included with kit, as is a coil
rack. Front panel controls include sensitivity
control for meter, and phone jack for listen-
ing to zero-beat. Will also double as an ab-
sorbtion-type wavemeter.

MODEL GD-1B

$19%3

Shpg. Wt. 4 Lbs.
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HEATHKIT BROADCAST BAND

R =T

MODEL BR-2
{Less Cabinet
Shpg. Wt 10 Lbs,

INCLUDING NEW
EXCISE TAX* -

-

ATTENTION BEGINNERS. ..
This kit is an ideal “first project” if you have never built
a Heathkit before. A good chance to “learn by doing.”

sk Miniature tubes arld high- sk 513-inch PM speaker.

gain IF transformer. sk Provision for phono jack.

sk Rod-type built-in antenna.
Good sensitivity and se-
lectivity.

Transformer - operated
power supply.

HEATHKIT PROFESSIONAL RADIATION COUNTER KIT

This sensitive and reliable instrument has already found ex-
tensive application in prospecting, and also in medical and
industrial laboratories. It offers outstanding performance at a
rcasonable price. Front-panel meter indicates radiation level.
and oral indication produced by pancl-mounted speaker.
Meter ranges are 0-100, 600, 6,000 and 60,000 counts per
minute, and 0—.02, .1, { and 10 milliroent-

gens per hour. The probe, with expansion MODEL RC-1
cord, cmploys type 6306 bismuth counter $7995
tube, sensitive to both beta and gamma radia- .
tion. It is simple to build, even for a beginner.  Shpg. We. 8 Lbs.

sk Amazing new circuit for
high efficiency.

¥ Compact, portable-and rugged.

¥ Stable circuit requires only one 672 volt “B” battery
and two 1V volt “A” batteries.

HEATH COMPANY

A Subsidiary of Daystrom, Inc.
BENTON HARBOR 20, MICH.

Receiver Kit

You need no previous experience in electronics to build
this table-model radio. The Model BR-2 receiver covers
550 kc to 1620 kc and features good sensitivity and selec-
tivity over the entire band. A 5%” PM speaker is em-
ployed, along with high gain miniature tubes and a new
rod-type built-in antenna. Provision has been made in the
design of this receiver for its use as a phonograph ampli-
fier. The phono jack is located on the back chassis apron.
A transformer operated power supply is featured for
safety of operation, as opposed to the usual AC-DC
supply commonly found in “economy radio kits.” Don’t
let the low Heathkit price deceive you. This is the kind
of set you will want to show off to your family and friends.
after you have finished building it.

Construction of this radio kit is very simple. Giant size
pictorial diagrams and detailed step-by-step instructions
assure your success. The construction manual also includes
an explanation of basic receiver circuit theory so you can
“learn by doing” as the receiver is built. The manual even
provides information on resistor and capacitor color codes,
soldering techniques, use of tools, etc. If yeu have ever
had the urge to build your own radio receiver, the out-
standing features of this popular Heathkit deserve your
attention.

CABINET: Proxylin impregnated fabric covered plywood cabinet
available for the BR-2 receiver as shown. Complete with alumi-
num panel, reinforced speaker grill, and protective rubber feet.
Shipping weight 5 lbs., part No. 91-9A............... $4.953%

HEATHKIT CRYSTAL RECEIVER KIT

The crystal radio of Dad’s day is back again, but with big
improvements! The Model CR-1 employs a sealed germanium
diode, eliminating the critical “‘cat’s whisker™ adjustment. Itis
housed in a compact plastic box, and features two Hi-Q tank
circuits. emploving ferrite core coils and variable air tuning
capacitors. The CR-1 covers the standard broadcast band from
540 kc to 1600 kc, and no extcrnal power is MODEL CR-1
required for operation. Could prove valuable $ 95
for emergency signal reception, This casy-to- 7 A
build kit is a real *'learn by doing” experience
for the beginner, and makes an interesting
project for all ages.

INCLUDING NEW
EXCISE TAX ¥
Shpg. Wt. 3 Lbs.

HEATHKIT ENLARGER TIMER KIT

The Model ET-1 is an easy-to-build device for use by amateur
or professional photographers in controlling the timing cycle
of an enlarger. It covers the range of 0 to 1 minute with a con-
tinuously variable, clearly calibrated scale. The timing period
is pre-set, and the timing cycle is initiated by decpressing the
spring-return switch to the “‘print’ position. Front panel pro-
vision is made for plugging in the enlarger and a safelight. The
safelight is automatically turned “‘on” when
the enlarger is *‘off”". Handles up to 350
watts. The timing cycle is controlled elec-
tronically for maximum accuracy and relia-
bility. Very simple to build in only one
cvening, cven by a beginner.

MODEL ET-1
1150

Shpg. Wt. 3 Lbs.

[ N 4
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COMPREHENS;
The step-by.
Heathki are
_begl'ns at the

I ce who has h
!romcs. This is your gy
instruction material

kX kK

Literally thousands of these preamplifiers are in use today, because the kit meets
or exceeds specifications for the most rigorous high-fidelity applications, and
will do justice to the finest available program sources. Provides a total of 5
inputs, each with individual level controls (three high-level and two low-level).
Frequency response is within 1 DB from 25 CPS to 30,000 CPS, or within
1% DB from 15 CPS to 35,000 CPS. Hum and noise are extremely low, with
special balance control for absolute minimum hum level. Tone control pro-
vides 18 DB boost and 12 DB cut at 50 CPS, and 15 DB boost and 20 DB
cut at 15,000 CPS. Cabinet measures only 12-9/16” W. x 33" H. x 478" D,
and it is finished in beautiful satin-gold enamel. 4-position turnover and 4
position roll-off controls provide “LP,” “RTAA,” “AES,” and “early 78” equal-
ization, and 8, 12, 16, and 1 flat position for roll-off. Derives operating power
from thc main amplifier, requiring only 6.3 VAC at 1 ampere and 300 VDC
at 10 MA. Easy to construct from step-by-step instructions and pictorial dia-
grams provided.

HEATHKIT HIGH FIDELITY

Preamplifier Kit

% 5 switch-selected inputs, each with its own level
control.

Equalization for LP,RIAA, AES, and Early 78’s.

Separate bass and treble tone controls, and
special hum control.

Clean, modern lines and satin-gold enamel finish.

{With Cabinet}
Shpg. Wt. 7 Lbs.

MODEL
WA-P2

197
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HEATHKIT HIGH FIDELITY FM TUNER KIT
—x— Hiuminated slide-rule dial covers 88 to 108 MC.

* Modern circuit emphasizes sensitivity and

stability,

* Housed in attractive satin-gold cabinet to
match WA-P2 and BC-1.

This amazing new FM tuner can provide you with real high-
fidelity performance at an unbelicvably low price level. Cover-
ing 88 to 108 MC, the modern circuit features a stabilized,
temperature-compensated, oscillator, A.G.C., broadbanded

IF circuits, and better than 10 UV sensitivity for 20 DB of
quieting. A high gain, cascaded, RF amplifier is used ahead of
the mixer to increase overall gain and reduce oscillator leak-
age. It employs a ratio detector for high efficiency without
sacrifice in high-fidelity performance. IF and ratio transformers
are pre-aligned, as is the front end tuning unit. This mcans the
kit can be constructed by a beginner, without elaborate test
and alignment equipment. The FM-3A is designed to match
the WA-P2 preamplifier and the BC-1 AM  MODEL FM-3A
tuner. An illuminated slide-rule dial is em- 52595
ployed for frequency indication. Step-by-step .
instructions and large pictorial diagrams  INCLUDING NEW
assure success. IR LN
{With Cabinet}
Shpg. Wt. 7 Lbs.

HEATHKIT BROADBAND AM TUNER KIT

This AM tuner has been designed especially for high-fidelity
applications, It incorporates a low-distortion detector, a
broadband IF, and other features essential to usefulness in
high-fidelity. Special voltage-doubler detector employs crystal
diodes for low distortion. Sensitivity and selectivity are excel-
lent. Audio response is = | DB from 20 CPS to 2 k¢, with 5
DB of pre-emphasis at 10 k¢ to compensate for station roll-off.
Covers the staridard broadcasltoliandht_"rﬁm MODEL BC-1
550 to 1600 kc. Incorporates a ¢ whistle-

filter and provides a 6 DB signal-to-noise 52595
ratio at 2.5 UV. RF and IF coils are pre- T e N.Ew
aligned, and power supply is built-in. Incor- ExCISERTAX
porates AVC, two outputs, and two antenna (With Cobinet)
nputs. Shpg. Wi. 8 Lbs.

MAY, 1957

HEATHKIT ELECTRONIC CROSS-OVER KIT

This unusual device functions to separate low frequencies and
high frequencies so that they may be fed to separate amplifiers
and to separate speakers. This eliminates the need for conven-
tional cross-over circuits, since the Model XO-1 does the com-
plete job electronically. Cross-over frequencies of 100, 200,
400, 700, 1,200, 2,000 and 3,500 CPS are selectable with front
panel controls on the XO-1, and a separate level control is
provided for each channel. Minimizes inter-
modulation distortion problems. Handles un-
limited power, since frequency division is
accomplished ahead of the power stage.
Attenuation is 12 DB per octave, with sharp
“‘knee” at cut-off frequency.

MODEL XO-1

$1895

Shpg. Wt. 6 Lbs.

75
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HEATHKIT ADVANCED-DESIGN

MODEL
. W-5M
Shpg. Wt. 31 Lbs
Express Only

’

597

MODEL W-5 sk Full 25 watt output with KT-

Consists of Model W-5M 66 output tubes.

plus Model WA-P2 pre- sk All connectors brought out

amplifier.
Shpg. Wi, 38 Lbs.

to front chassis apron.

Express anly....$79.50 sk Protective cover over all

above-chassis components.,

HIGH FIDELITY

Amplifier Kit

This 25 watt unit is our finest high-fidelity amplifier. Using
a special design peerless output transformer, and KT-66
output tubes by Genalex, the Model W-5M provides per-
formance characteristics unsurpassed at this price level,
Frequency response is = 1 DB from S to 160,000 CPS
at 1 watt. Harmonic distortion is less than 1% at 25 watts
and IM distortion is less than 1% at 20 watts (60
and 3,000 CPS, 4 to 1). Hum and noise are 99 DB
below 25 watts. Damping factor is 40 to 1. Input voltage
for 5 watts output is 1 volt. Tubes employed are a pair
of 12AU7’, a pair of KT-66’s and a SR4GY rectifier.
Measures 13-3/32” W. x 812" D. x 8%” H. Output im-
pedance is 4, 8, or 16 ohms, Featured, also, is the “tweeter
saver” which suppresses high frequency oscillation, and a
new type balancing circuit requiring only a voltmeter for
indication. This balance is easier to adjust, and results in
a closer “dynamic” balance between output tubes. The
Model W-5M provides improved phase shift character-
istics, reduced IM and harmonic distortion, and improved
frequency response. Conservatively rated high-quality com-
ponents are used throughout to insure years of trouble-free
operation. No technical background or training is required
for assembly. Step-by-step instructions are provided for
every stage of construction, and large pictorial diagrams
illustrate exactly where each wire and component is to be
placed. An amplifier for music lovers who can appreciate
subtle differences in performance. Just ask the audiofile
who owns one!
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HEATHKIT DUAL-CHASSIS—WILLIAMSON TYPE
HIGH FIDELITY AMPLIFIER KIT

This, 20-watt high-fidelity amplifier employs the famous Acro-
sound Model TO-300 ‘"ultra-linear” output transformer and
uses 5881 outpuat tubes. The power supply is built on a separate
chassis, and the two chassis are inter-connected with a power
cable. This prevides additional flexibility in mounting. Fre-
quency response is = 1 DB from 6 CPS to 150 k¢ at 1 watt.
Harmonic distertion is only 19, at 21 watts, and IM distortion
is only 1.3% at 20 watts. (60 and 3,000 CPS). Qutput impe-
dance is 4, 8, or 16 ohms. Hum and noise are 88 DB below 20
watts. A very popular high-fidelity unit employing top-quality
components throughout.

MODEL W-3M: Shpg. Wt 29 Lbs, Express only...... .. $49.75
MODEL W-3: Consists of Model W-3M plus Model WA-P2 pre-
amplifier. Shpg. Wt. 37 Lbs. Express only............. $69.50

HEATHKIT 7-WATT
AMPLIFIER KIT

This amplifier is more limited
in power than other Heathkit
models, but it still qualifies as
a high-fidelity unit. and its per-
formance definitely exceeds
that of many to-cailed “high-
fidelity” phonograph ampli-
fiers. Using a tapped-screen
output transformer of new de-
sign, the Model A-7D provides
a frequency response of = {14
DB from 20 t0:20,000 CPS. Total distor-
tion is held to z surpris-

ingly low level. Output MODEL A-7D
stage is push pull. and $I795
separate bass and treble .

tone controls are pro-  NCLUDING NEW
vided. Shpg. WK 10 Lbs. EXCISE TAX
MODEL A-7E: Similar to the A-7D, except
that a 12517 tube hos been added for pre-
amplification. Two inputs, RIAA compensa-
tion, and exira gain. $190.98%

HEATH COMPANY
A Subsidiary of Daystrom, Inc.
BENTON HARBOR 20, MICH.

HEATHKIT SINGLE CHASSIS—WILLIAMSON TYPE
HIGH FIDELITY AMPLIFIER KIT

The 20-watt Model W-4AM Williamson type amplificr is a
tremendous high-fidelity bargain. Combining the power sup-
ply and main amplifier on onc chassis, and using a special-
design output transformer by Chicago Standard brings you
savings without a sacrifice in quality. Employing 5881 output
tubes, the frequency response of the W-4AM is = | DB from
10 CPS to 100 ke at I watt. Harmonic distortion is only 1.59,
at 20 watts. Output impedance is 4, 8, or 16 ohms. Hum
and noise are 95 DB below 20 watts.

MODEL W-4AM: Shpg. Wt 28 Lbs. Express only....... $39.75
MODEL W-4A: Consists of Model W-4AM plus Model WA-P2 pre-
amplifier. Shpg. Wt. 35 Lbs. Expressonly. .....o..van.. $59.50

HEATHKIT 20-WATT HIGH FIDELITY AMPLIFIER KIT

This high-fidelity amplifier features full 20-watt output using
push pull 6L6 tubes. Built-in preamplifier provides 4 separate
inputs, selected by a panel-mounted switch. It has scparate
bass and treble tone controls, each oftering 15 DB boost and
cut. Qutput transformer is tapped at 4, 8, 16, and 500 ohms.
Designedrprimarily for home inslallatio_Ps, but also used ex-
tensively for public address applications. True

high-fidelity performance with frequency re- MODEL A-98
ponse of = 1 DB from 20 CPS to 20,000 CPS. $3550
Total harmonic distortion only 19, (at 3 DB L4
below rated output). Shpg. Wi, 23 Lbs.

RADIO-ELECTRONICS
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HEATHKIT HIGH FIDELITY

Range Extending

SPEAKER SYSTEM KIT

A" P"l'ces mar

ked with o

* High quality speakers of special design — 15" woofer
and compression-type super-tweeter.

* Easy-to-assemble cabinet of furniture-grade plywood.

* Attractively styled to fit into any living room.
Matches Model SS-1.

Thank you,
HEATH company

This range extending unit is designed especially for use with the Model SS-1 speaker
system. It consists of a 15" woofer, providing output between 35 and 600 CPS, and
a compression-type super-tweeter that provides output between 4,000 and 16,000
CPS. Cross-over frequencies are 600, 1,600, and 4,000 CPS. The SS-1 provides the
mid-range, and the SS-1B extends the coverage at both ends of the spectrum. Together,
the two speaker systems provide output from 35 to 16,000 CPS within = 5 DB.
This easy-to-assemble speaker enclosure kit is made of top-quality furniture-grade
plywood. All parts are pre-cut and pre-drilled, ready for assembly and the finish of
your choice. Complete step-by-step instructions are provided for quick assembly by
one not necessarily experienced in woodworking. Coils and capacitors for proper MODEL |
cross-over network are included, as is a balance control for super-tweeter output SS-1B
level. The SS-1 and SS-1B can provide you with unbelievably rich audio reproduction, .
and yet these units are priced reasonably. The SS-1B measures 29” H. x 23" W. x s 95

Shpg. Wt. 80 Lbs.

17%" D. The speakers are both special-design Jensens, and the power rating is 35
watts. Impedance is 16 ohms.

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

HEATHKIT HIGH FIDELITY SPEAKER SYSTEM KIT

This speaker system is a fine reproducer in its own right, covering

50 to 12,000 CPS within = 5 DB. However, the story does not end

MODEL there. Should you desire to expand the system later, the SS-1 is
$S-1 designed to work with the SS-1B range extending ynit — providing
additional frequency coverage at both ends of the spectrum. It can

s 995 fulfill your present needs, and still provide for the future. The SS-1
uses two Jensen speakers; an 8” midrange-woofer, and a compression-

type tweeter. Cross-over frequency is 1,600 CPS, and the system is

Shpg. Wt. 30 Lbs,  rated at 25 watts. Nominal impedance is 16 ohms. The cabinet is a
ducted-port bass-reflex type. Attractively styled, the Model SS-1

* Special design ducted-port, bass-reflex enclo-  features a broad “picture-frame” molding that will blend with any

sure. room decorating scheme. Pre-cut and pre-drilled wood parts are of
* Two separate speakers for high and low fre- furniture grade plywood. The kit is easy-to-build, and all component
quencies. parts are included, along with complete step-by-step instructions for
* Kit includes all parts and complete instructions  assembly. Can be built in just one evening, and will provide you with
for assembly. many years of listening enjoyment thereafter.

" 5 P - e B . L 7 A
e, 5 . o

zs« S e B . o
- . Lo . . b K 4 )
HEATH COMPANY . suidiory of boysirom, in. BENTON HARBOR 20, MICH.

” e
ORDE R Name ] SHIP VIA
[ Parcel Pest
B L A N K Address a E::J:ss "

NOTE: All prices subject to [ Freight
change without notice. City & Zone State [ Best Way
Enclosed find () check ( ) (PLEASE PRINT)

money orderfor_______
Please ship C.0.D0. ( ) postage
enclosed for___________pounds. QUANTITY ITEM MODEL NO. PRICE
On Express orders do not in- g
clude transportation charges
— they will be collected by
the express agency at time of
delivery.

ON PARCEL POST ORDERS in-
clude postaﬁe for weight shown.
ORDERS FROM CANADA and
APO’'S must include full remit- I
tance.

o &

|
*
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ELECTRONICS

o

TIMES
TRAFFIC
SIGNALS

By LEO G. SANDS

VEN the familiar traffic signal,
which sometimes aids the flow of
automobile traffic and at other
times adds to the congestion, is
receiving the attention of electronics
engineers and technicians. Most traffic
signals are still electromechanically
controlled but many now employ elec-
tronic circuitry,
One application of electronics in traf-
fic control ‘s in timing circuits of traf-

START SWITCH

ﬁm

- R 2-10MEG

iSOV

Fig. 1—Simple traffic signal timer.

]
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% B+ 5
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101

(AN

t
RC
Fig. 2—Characteristic of an R—C tim-
ing circuit.
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fic signals. At least four manufacturers
are currently building electronic traffic-
control timers in the United States. All
of them are similar in that they depend
upon R-C networks wherein time is
measured by discharging a capacitor
through a resistor.

Time can be measured accurately
with an R-C circuit. One second is the
time required for a 1-uf capacitor to
discharge through a 1-megohm resistor
to 33% of its original charge voltage.
If a 10-pf capacitor is used, 10 seconds
are required. Or if a 10-megohm re-
sistor is used across a 1-uf capacitor, it
will take 10 seconds for the voltage
across the charged capacitor to drop to
33% of its original value. The basic
formula is: t = RC, in which t is time
in seconds, R resistance in ohms and C
capacitance in microfarads.

Fig. 1 illustrates a basic electronic
traffic-signal timer circuit utilizing a

sV
v
-

Fig. 3—Control circuit operates from an
ac source and uses grid rectification.

www americanradiohistorvy com

Technician adjusts timing on traffic signal.

triode thyratron. The grid of the thyra-
tron is biased with a fixed negative
voltage so that conduction will not take
place until the plate voltage has
reached a certain value. A relay is con-
nected in the plate circuit of the tube
and a 5-uf capacitor is connected from
the B-plus side of the relay to ground.
The capacitor is charged through var-
iable resistor R. Fig. 2 shows the oper-
ating characteristic of this type of
circuit.

The thyratron tube is biased so that
it conduets at 63% of full B-plus volt-
age. When it conducts, the capacitor
discharges through the relay and the
gas tube (thyratron), energizing the
relay and causing a controlled stepping
element to advance to its next position.
This advance short circuits the capaci-
tor and the tube is de-ionized. Timing
with this circuit is very accurate, and
timing adjustment is made by varying
resistor R. Hence, while changing the
amount of resistance in the circuit af-
fects the timing, it does not affect the
voltage at which thyratron conduction
occurs—this remains 63% of the source
voltage.

A novel traffic-control timing circuit
is shown in Fig. 8. This circuit operates
from an ac source and depends upon
grid rectification to charge the timing

Falnindadeb -
1VAC / ;"l i
CHARGESW
—sqvoe. N/
sayoc, ¥/ v
—-- 6SN7-GT

T+
Fig. 4—Grid capacitor is charged from
a negative voltage dc.
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RCA offers an opportunity for you
to apply vour technical skill to its
Missile Test Project at Patrick
Air Force Base, Florida—
“Launching Site of the Satellite.”

Here at the world’s longest missile
testing range, extending from
Florida far across the South Atlan-
tic, you can enjoy improved status
with the recognized leader in Klec-
fronics. Unprecedented growth op-
portunities are offered in various
phases of data acquisition, transmis-
sion and processing, including Radar
— Communications—Optics—
Computers—Timing— Telemetry.

At RCA’s Missile Test Project you
will enjoy technical advancement

MAY, 1957

combined with famous Florida liv-
ing. Your family will appreciate
the ideal climate—allowing vear

'round outdoor activities—and
pleasant social surroundings.

Immediate assignments are avail-
able in Florida, the Bahama
Islands, and aboard tracking ships
in the South Atlantic. Attractive
home leave policy and salary dif-
ferential make the Bahama Islands
and tracking ship assignments
especially attractive for single men.

Let the Missile Test Project be-
come your symbol of the future.
Join in our assault on the frontier
of space!

For complete information about
this new and challenging field,
write to:

Personnel Manager, Dept. N-I5E
RCA Service Company, Inc.
Missile Test Project

P.O. Box 1226

Melbourne, Florida

RADIO CORPORATION of AMERICA

www americanradiohistorv com

79


www.americanradiohistory.com

ELECTRONICS

capacitor. The voltage to which the
timing capacitor is charged is deter-
mined by the ae voltage applied be-
tween the grid and cathode. A triode
vacuum tube is used in this cireuit and
in commercial applications is generally
half of a 6SN7 twin triode.

A rather simple timing ecircuit is
shown in Fig. 4. Here again, one sec-
tion of a twin triode is used. The circuit
is a eonventional R-C arrangement in
which the grid capacitor is initially
charged from a negative dec source
( —150 volts) and the charge is then

allowed to leak off through the timing-
control resistor. Ac is applied to the
plate through the relay coil.

A pentode type tube is used in the
circuit illustrated in Fig. 5, operated
with dc on the grid and ac on the plate.
The timing capacitor is initially
charged to approximately —150 volts.
The capacitor is not discharged in the
manner of the circuit shown in Fig. 4.
Instead, it is discharged into a voltage-
divider network which is adjustable
from 0 to 150 volts opposite in polarity
to the capacitor charging voltage. Tim-

Panel view of the
Electro-Matic
1033 controller.

80
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Interior view of the Electro-Matic shows
the vast amount of circuitry in this unit.

CHARGE SW i
e 50V DC

RY +l 20

\]

210a

150v DC

0a NISVAC

N —AA—

Fig. 5—Pentode control circuit uses de
on grid and ac on plate.

ing variations are obtained by adjust-
ing this voltage divider. With the con-
tact of the voltage divider at ground
potential, a long time constant is ob-
tained as shown in curve A of Fig. 6.
With the capacitor discharge ecircuit
fed into a positive voltage as when the
contact arm is above ground potential,
the time constant is shorter curve B.
Other electronic circuitry is being
used in traffic control employing some
rather complex electronic computers
and data transmission circuits and it is
conceivable that even more complex de-
vices will appear in the future to help

LLE

i/ -

Q 2 4

o

% INITIAL GRID
YOLTAGE

&
Fig. 6—Discharge curves for different
settings of Fig. 5 potentiometer: A,
center arm at ground potential; B, arm
is at some positive voltage.

unsnarl the ever-increasing traffic
problem which is taking away some of
the former pleasure of driving an auto-
niobile.

Typical of what may be expected in
the near future is radio control of traf-
fic signals, now being tested in several
cities. Coded signals regulate the tim-
ing of the traffic lights and permit
changing light intervals in individual
traffic boxes with changes in traffic vol-
ume. See ‘“Traffic Control System” in
the November, 1955, issue. END
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Fig. 1—Sens-
ing unit that
detects mois-
ture in air.

ELECTRONICS

New device meters motsture in
the air and provides precise
control of humidity for critical

industrial processes

How electronics controls

!

-
te

THOMAS

N electronic device introduced in
the industrial field by the
Barber-Coleman Co. of Rock-
ford, Ill., regulates humidity

in a given space. It controls the rela-
tive humidity to any value between 25
and 959 and can be arranged either

to increase or decrease the moisture
content of the air.
This equipment is finding wide

acceptance in rooms where humidity is
of the utmost importance (textile weav-
ing rooms, test laboratories, condition-
ing rooms, etc.).

Fig. 1 is the controlling element. It
consists of two wires wound on a
polystyrene cylinder. These wires act
as electrodes. After the wires are wound
on the cylinder, a coating of lithium
chloride solution is applied. The lithium
chloride forms a conductive path be-
tween the two wires. It changes resist-
ance when the moisture content in the
surrounding air changes, thus forming
the basis for the whole operation.

How it works

Fig. 2 shows the schematic wiring
arrangement and Fig. 3 is a photo of
the equipment. The sensing element is
connected across one section of the 12-
volt bridge circuit that supplies the

MAY, 1957

H

] llg\
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first grid of the 6SC7. As the resist-

ance of the sensing element rises or
falls, the signal applied to the first

grid is varied. This signal is amplified
through the resistance-coupled network
and controls the balancing circuit built
around the 6SN7. A rise in signal to

Fik WOTOR

GAGED T BALANURE RRECSTAT & COKTROL VRVE

MIDITY

! !

the 6SN7 causes the grounded-grid
section to be more conductive and
thereby causes current to flow in one
direction in the plug-in relay, closing
one of the contacts and causing the
control motor to run in one direction.
The balancing rheostat is mechan-

HAREER -%Mﬂ -

-:'1'5—.1-

!
i TV

i ——

P 1

Fig. 2—The complete control, showing electronic circuits and control motor.
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Ward
Tear Drop Moun

- -« the replacement antenna

with original equipment styling

Here's the fast-selling style leader of them all...a new
* antenna designed for new car styling. Looks like the
original equipment models, and combines smart
appearance with finest reception!

% Easy, quick installation

% Mounts completely from outside of car
% Angle adjustment to 35° in all positions
% 3 sections extend to 56" from 22"

% Heavy chrome plating throughout

Y 54” lead-in

Order your WARD Tear Drop Mounts today. Replace
old antennas with these finest, newest models with that
sales-appealing original equipment look. Write now.

K This model fits most 1957 cars as is. For beaded fenders,

] order Adapter Pad No. C-62 available in bulk.

i LIST PRICE $4.28

] Individual Shipping Wt. 1-lb. s
L See us in Room 509A

1957 Electronics Parts Distributors Show

. Ward
PRODUCTS CORP.

DIV. OF THE GABRIEL COMPANY
1148 EUCLID AVE. o CLEVELAND 15, OHIO
IN CANADA, ATLAS RADIO CORPORATION « 50 WINGOLD AVE + TORONTO, ONTARIO

oy
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Fig. 3—Front view of control unit, Con-
trols on three small square panels in
center of photo, from left to right:
humidity control, calibration adjust-
ment, three-position switch.

ically connected to the gear train driven
by the control motor. The purpose of
this rheostat is to change the balance
in the 6-volt bridge circuit so that,
when the sensing element has made a
change and caused the control motor
to operate, the balancing rheostat’s
electrical action will cause the signal
applied to the first grid in the 6SC7
to return to a null or balance value.
This type of control is known as pro-
portioning.  Without the balancing
rheostat, the control motor would, upon
the slightest change of the sensing
element, either completely open or close
the device it was operating. With the
balancing rheostat the control motor
moves only to the extent of the change
in the sensing element.

A decrease in the signal to the 6SN7
will cause the opposite section of the
tube to be more conductive—the cur-
rent will now flow in the opposite
direction 1n the polarized relay and
close the opposite contact, causing the
control motor to run in the other
direction.

The balancing rheostat and the con-
trol motor are mounted together. Fig.
4 shows the proportioning control motor
mounted on a steam valve. The steam
adds moisture to the atmosphere. The
resistance—capacitance network shown
connected in the motor leads is merely
for the purpose of reducing are at the
contacts. An air-circulating fan is in-
stalled in the lower part of the cabinet
when the sensing element is mounted
in the cabinet. \When the sensing ele-
ment is mounted remotely, the circulat-
ing fan is not used.

Operation and controls

At the top of the humidity control
unit (Fig. 3) can be seen the two tubes
with the plug-in relay to the right and
the off-on toggle switch at top right.
The adjustment knobs are in the center,
the sensing element at the bottom left

RADIO-ELECTRONICS
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S

hearken

ye
1t is
indeed

that

the voice of

Unibrsity

(symbo! for
loudspeaker)

(is) good

more than
anything

MAY, 1957

ISR rere—

Photos courtesy of the Metropolitan Museunt of Art

The pyramid builders had no high hidelity loudspeakers,

but their ancient language had the “words™ Lor

this ultra-modern developent . .. as damonsurated by this translation
into hicroglyphics ot University Loudspeakers” slogan.

1t’s a slogan University proudly imroduced to the high fidelity field
becausce it summarizes our ain: to provide you with truly better listening.

Words can try to desaribe this superior sound ... but the rich tonal pleasure
offered by these londspeikers is experienced only when you Irear them.

So whether in hicroghphics .. orin Chinesc. Arabic,
Greek, Sanskrit or Hinduostani used in other University advertisements .. ..

this slogan conveys our sincerc invitation to visit your dealerand.. ..

Translation into Earh New Kingdont aonu-
mental type hieroglyphics by Cyril Aldred, asso-
ciate curalvr of the Departiment of Egvptian
Arts. the Metropolitan Muscum of Art, N.Y.C.

“1isten. University Sonnds Better”™ posaed novel
diffictdties to Egyptologists when transhated to
licroglyphics. For example, the simple English
request, listen. became hearken ve, it iy indecd
that. There was no Egyvptian verb for to sound
so the voice of was substituted. And sinee the
Ancient Egvptians used no conparative forins
ol adjectives or adverbs, they had no word for

wwWw americanradiohistorv com

LISTEN I W?’//_S'otmz/s bllor.

better: instead. the labored construction good,
more than anything was substituted.

For University the “casy’” symbol of school
jor scribes could not be used, since the nune
refers here to o manufacturer. A brand new
“high fidelity” hieroglyphic was developed by
“vocalizing " —phonetically spelling out—Univer-
sity as unibrsity (there was no “vTin Ancient
Fgyptian). Then. just as the Egyptians did when
inventing a hieroglyphic for an object, @ picture
of the Joudspeaker was added . .. thus bringing
a 4.000-yeav-old form of picture writing up to
date on 20th century high fidelity sound!
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THIS professional
TRAINING IS

THE KIND THAT|

Really Pays OF !

. . . and it costs only a fraction
of what you might expect to pay!

Buacked by the how-to-do-it
methods so clearly explained in
this one big 822-page book, vou'll

e prepared for fast, accurate
service on any radio or television
receiver ever made.

Radio & Television TROUBLE-
SHOOTING AND REPAIR by
Ghirardi & Johnson is far and

away the world's best, most easily
understood wuide. Step by step, it
tnkes vou through each service
nrocedure .. from locating
troubles  with less testing to re-
pairing them promptly by fully-
approved professional methods.

COMPLETE SERVICE TRAINING
IN ONE BIG BOOK

beginners,
complete
For
is a
up*’

For
is &
conrse.
men, it
“brush

this giant book
service training
experienced service-
auick. easy way to
on specific jobs; to

LEARN BASIC CIRCUITS FULLY... and
watch service “headaches” disappear

It's amazing  how much easier and stand their peculiarities and likely
faster yvou can repair radios, television “troublespots” | | . and shows how
sets and even industrial electronic to eliminate useless testing and

eqyipment when vou know all about cir-
euits and what makes each one ‘‘tick."”
You locate troubles in u jiffy because

vou know what to look for and where. Throughout, this 669-page book
You make repairs lots faster, better, with its 417 clear illustrations gives
aml more profitably ! you the kind of above-averuage pro-
. .v\clu;gll,\'. there are on]y a compara- fessional training that fits you for
tlxe}y few DBASIC ecircuits in modern the better, big pay jobs in cither serv-
equipment.  Radio & Television RE- icing or general electronies, Covers all

CEIVER CIRCUITRY AND OPERA-

TION by Ghirardi and Johnson wives  ceivers, amplifiers, phono-pickups, rec-
you a complete understanding of these ord players, ete. Price only $6.75 . s
as well as their variations. It teaches or see money-saving offer in  coupon.
vou to recognize them . . . to under- Examine it 10 days at our risk!

THESE FAMOUS BOOKS
REALLY SHOW YOU HOW!

More radio-TV  technicians have
trained from Ghirardi books than any
others of their kind! Almost 1300 pages
and over 800 pictures and diagrams
in these two new books explain fhings
so clearly it's next to impossible for
you to go wrong. Each book is strictly
up-to-the-minute NOT a re-hash
of old, out-moded material.
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FIX ANY RADIO OR TV SET EVER
MADE...easier...better...faster

e

MODERN KADIO

q
(5 )
e

develop better methods and to find
fast answers to tough jobs.

Here are just n few of the sub-
jects covered: Components and
Their Troubles: Basic Trouble-
shooting  Methods : "Static” and
“Dynamic’” Testing: Practical

Troubhleshooting Tips and Ideas: Make your training
AC/DC. 3-wuay Portable and Bat- libra omplete! Get
tery Set Troubleshooting Prob- Lrhryb.c r:pkef
lems; Serviecing Communications ot g books tor
Receivers: a Complete Guide to only $13.00. {You
Television Serviece: AM, FM, and save $1.25)

TV Realignment Made Easy;
sistor, Capacitor, Inductor

and
Transformer Problems Explained;

Tuning. Selector  and
Switching Mechanisms; Loud-
speakers; Servicing Record-play-
ing Equipment and dozens
more. 417 illustrations. Read
TROUBLESHOOTING AND RE-
PAIR for 10 d AT OUR RISK!

Price only 3 0 (or see money-
suving combination offer.)

Servicing

guesswork in making repairs.
LEARN MORE—EARN MORE!

cireuits in modern TV and radio re-

AND TRLEVISION
SERVICING LIBRARY

W,

FREE EXAMINATION ...easy terms!

AND BN NN SN SN G AN N B O S S S B RS S B BN Bm Eg

1 Dept. RE-57, RINEHART & CO., Inc.
232 Madison Ave.,, New York 16, N.Y.
l Send books indicated for

FREE ENAMINATION.

i
e |

l 10 days, T will either remit price indicated iplus postayre) l

or return books aud owe you nothing.
1 D Radio & TV TROU-
I BLE-SHOOTING

REPAIR (Price $7.50)

] MONEY-SAVING COMBINATION OFFER
books only $12.00. (Regular price $14.25 . .

and $3 a month thereafter until $13.00
SAVE! Send cash woith order and @
10-dax return privilege wweith money refunded.

as

Name

City, Zone, State

\J

Address. ... e

QUTSIDE U.S.4.—28.00 for TROUBLESHOOTING & REPAIR;
$7.25 for CIRCUITRY & OPERATION; $ii0u jor both. Cash
with order, but money refunded if vou return books
NS BN BN VS BEN SN NN BN BN BN BN BN BN BN B BN EE Em

Radio & TV CIRCUIT- |
AND RY AND OPERATION
(Price $6.75)

1
Both |

. you save
$1.25). Payable at ruate of &1 (plus postage) after 10 days l

been paid. l

ayx fpostaue. Same

in 10 duys. ﬂ

=
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ELECTRONICS

{—Control
steam valve.

Fig. motor is mounted on

and the circulating fan at the bottom
right.

These instruments are very simple
to operate and the maintenance cost is
low. The control knob on the left (the
250,000-ohm pot on the bridge in the
schematie) is to set the instrument for
the percent of humidity desired. The
center control (50 ohms) is the calibra-
tion adjustment. It should be moved
only at the time of installation or if
the sensing clement is changed. The
control on the right is a three-position
switch. The center position is its nor-
mal operation. Turning the pointer to
the right causes the control motor to
close the device it is operating. Turn-
ing the knob to the extreme left causes
the control motor to reverse its action.
The sensing element (Fig. 1) is pro-
tected by a perforated guard to prevent
contact with the active surface during
handling. If the air stream contains
foreign matter that may accumulate on
the active surface of the sensing ele-
ment, a special moisture-admitting
cellophane envelope is wrapped around
the perforated guard. The active sur-
face must be kept clean. END

.
= )
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IN GLAMOROUS NEW YORK CITY—ALL EXPENSES PAID PLUS $100 CASH

WIN A WEEKEND AT THE WALDORF FQR 2

IN THE PYRAMID TWIST-MOUNT CAPACITOR CONTEST
TOTAL—147 WONDERFUL PRIZES—PLUS A PRIZE TO EVERY ENTRANT . . . SERVICEMEN, ENTER NOW! YOU CAN'T LOSE!

IT'S EASY TO WIN ANY ONE OF THESE WONDERFUL PRIZES:

GRAND PRIZE: Weekend at New York's fabulous Waldorf Astoria Hotel
for 2, guest of Pyramid. Air transportation from your home to New York
and return. Weekend of entertainment including a visit to the famous
Gaslight Club, dinner at the Waldorf's Starlight Roof, and breakfast at
the Waldorf. Air transportation CAPITAL Airlines Viscount.

1st PRIZE: One 4-drawer steel file cabinet plus your choice of 50 sets
of PHOTOFACT folders. Value: $120.45.

FIVE 2nd PRIZES: 5 CR-30 PRECISION Cathode Ray Tube Testers. dir.
net $109 ea.

TEN 3rd PRIZES: 10 CRA-2 PYRAMID Capacitor-Resistor Analyzers. dlr.
net $92.50 ea.

TWO 4th PRIZES: 2 SW-54 NATIONAL Short Wave Receivers. dir. net
$59.95 ea.

TEN 5th PRIZES: 10 JENSEN professional speaker units consisting of
a D-30 lifetime driver unit and RT-20 rectangular horn. dir. net $44.40
per set.

FIFTEEN 6th PRIZES: 15 TW CHANNEL MASTER 7 element “traveling
wave” TV antennas, Model 350. dir. net $33 ea.

EIGHTEEN 7th PRIZES: 18 PYRAMID Pyra-Pak kits consisting of $69.95
in Pyramid capacitors, metal tool box and tool kit. dir. net $29.95.
THIRTY-FIVE 8th PRIZES: 35 PYRAMID gift certificates entitling you
to $10. (dIr. net) of Pyramid capacitors at your distributor.

Sth PRIZE: WALCO twin-point diamond phono needle. dir. net $30. For
G.E. Var. Rel. Cartridge.

FIFTY 10th PRIZES: 50 WALCO needles for G.E. twin-point sapphires.
$3.50 dir. net.

AND to all entrants a kit of 5 bypass and coupling capacitors featuring
the Pyramid type IMP.

It's easy to win any one of 147 big prizes—just follow these simple rules:
Identify the unnamed Pyramid T-M capacitor in the TV set schematic
appearing on this page. Give the Pyramid stock number, name and model
number of TV set. Then mail your entry to Pyramid. Use coupon on this
page or obtain additional blanks from your distributor. A different
schematic will appear in these servicemen's magazines for 4 months,
Prizes will be awarded on a points-earned basis as follows: 5 points for
Contest No. 1; 10 points for Contest No. 2; 15 paints for Contest No. 3;
20 points for Contest No. 4; and 10 points each contest for neatness.
Possible perfect score: 90 points. However it is not necessary to achieve
a perfect score to be declared a prize winner.

So act quickly...send in your entries early each month...you can't lose.

A WEEKEND AT THE WALDORF FOR 2

CONTEST No. 3

20y L)

.
VIDEQ QUTPUT CICLET SeenNg PROCUCTION
"N 108 %0 480¥E

<L voores auasn
= 7 emouss

T
identity C1, A.B,C.D =
CONTEST CLOSES JULY 15,1957 .3 e

L
Troe

A PHOTOFACT STANDARD NOTATION SCHEMATIC © Howard W. Sams 8 Ca, Inc.

MAY, 1957

JUDGES : M. Harvey Gernshack, editorial director, Radio- Electronics
Ofiver Read, D.Sc., publisher, Radio & Television News
Howard W. Sams, Chmn. Board, Howard W. Sams, Inc.

HELPFUL HINTS
The unidentified capacitor in each eatry will be a Pyramid Twist-Mount.
All schematics are of TV sets made in the U. S. by a known manufacturer
within the past 2 years.

Schematics for reference may be those published by the TV set manu-
facturers, Howard Sam's Photofacts, or by any other accepted publisher.
You may enter as often as you like but be sure to include a box top
(showing stock number) of any Pyramid Twist-Mount Capacitor, with your
letterhead or business card with each entry.

WHO MAY ENTER
Any Radio-TV serviceman or employee of a Radio-TV service company
may enter. Officers, employees, (members of their families) of Pyramid
Electric Co. or its advertising agency are not eligible to enter the con-
test. All entries are limited to residents of the continental U.S. over
21 years of age.

All entries become the property of Pyramid Electric Co., none will be
returned and the decisions of the judges are final. In case of ties,
duplicate prizes will be awarded. This contest is subject to all federal,
state and local laws and regulations.

waste®

NATIONAL

MAIL THIS ENTRY BLANK NOW!

Pyramid Twist-Mount Contest, Dept )
Pyramid Electric Co.
P.0. Box 655, Tyler Park Station, North Bergen, New Jersey

Entry No. (1) (2) (3) (4)—(check one)—is: Pyramid stock No...

Twist-Mount values.

Set manufacturer’s name O — TV set model No._
| enclose a box top (indicating stock number) of any Pyramid Twlst-.Mount
Capacitor together with my business card or letterhead or my employer's).

Contestant’s name Positlon

Contestant's address.

City . Zone___State

Employer's Firm name.

Employer’'s address.

City. Zone___State

My jobber's name and addre

ENTER AS OFTEN AS YOU LIKE—FOR AODITIONAL ENTRY BLANKS
SEE YOUR JOBBER.

Capacitors, Selenium Rectifiers—for original equipment, for replacement

PYRAM'D ELECTR'C COMPANY North Bergen, New Jersey
85
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Vi

- Fig '1—Dimensions of a 2-
wavelength rhombic antenna
for reception at 83 me.

KO8 WiRE

KO8 WIRE

Fig. 2-a—Line

coupling ]
unit has stepdown trans-
former to match 300-ohm
line to 800-ohm rhombic.

NO.14 WIRE

TRANS 8201 RESISTOA

§ )10 STATION

e NO 13 WIRE ‘
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S ~ 1
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TREE sistor.
STRAIN INSULATO
TERMINATING
LINE COURLING " ThunRG
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Y Fig. 3—A 2-wavelencth
STRAIN INSULATOR uvhf rhombic antefina
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for operation at 680»fmc.
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?
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reception

Constructing high -gain

rhombic anteinas

Sfor vif and ulf

Dy H. W. KLINE

HE town of Cleverdale, N, Y., is

located on a point projecting to

the north from the southeast

shore of Lake George. On the
west is Harris Bay and on the east
Van Warmer and Kattskill Bays.
South of Cleverdale are fairly high
hills such as French Mountain and Top
of the World. To the cast is a range
running up the east shore to Pilot
Knob. The point is fairly well hemmed
in and densely covered with towering
elms.

Many fancy TV antennas have been
installed on the point; multielement
Yagis and doublets with up to six di-
rectors and sometimes several reflec-
ters. These have been installed at
various elevations in attempts to bring
in better signals from WRGB, the only
vhf station receivable in this area.
WRGB transmits on channel 6 with
picture frequency at about 85 me.

The airline distance from WRGB's
transmitter to Cleverdale is approxi-
mately 70 miles, A survey of reception
around the point indicated pictures
with much snow and many ghosts due
to multipath reception from the sur-
rounding hills. Taking all conditions
into consideration, it was decided a 2-
wavelength, diamond rhombic antenna,
due to the size of its aperture, might
integrate all the various signal com-
ponents arriving from all angles, phase

them correctly and deliver a much
more satisfactory signal with no

chosts. It was also decided that it
would be easy to sling such an antenna
between four trees even though there
micht be several other tree {runks in
the aperture.

A 2-wavelength rhombic with a 5°
wave angle for 85 me was designed for
a trial. It was estimated that this
diamond network should be elevated
26 feet above ground for the desired
wave angle. The antenna was assem-
bled completely on the lawn of a resi-
dence in Schenectady, wound up on a
paper carton and taken to Cleverdale
where it was erected as planned in the
trees over our camp. A Magnavox 21-

(Continued on puge 89)
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Superior's New Model 770-A

The FIRST vo I.T' o “ M

Pocket-Sized

MILLIAMMETER

USING THE NEW “FULL-VIEW" METER
71% MORE SCALE AREA!

Yes, although our new FULL-VIEW D’Arsonval type
meter occupies exactly the same space used by the
older standard 2V2° Meters, it provides 71% more
scale area. As o result, all calibrations are printed in
large easy-to-read type and for the first time it is now
possible to obtain measurements instead of approxi-
mations on a popular priced pocket-sized V.O.M

o Compaiut — measures 318" x 578" x 214", ® Uses
“Full View'' 2% accurate, 850 Microompere D'Arsonval
type meter. ® Housed in round-cornered, molded case.
® Beautiful black etched panel. Depressed letters filled
with permanent white, insures long-life even with
constant use.

Specifications —— ® 6 A.C. VOLTAGE RANGES: 0-15/30,/150/300/1500/
3000 Volts. 6 D.C. VOLTAGE RANGES: 0.7.5/15/75/ 150/750/1500 Volts.
2 RESISTANCE RANGES: 0-10,000 Ohms, 0-1 Megohm. 3 D.C. CURRENT
RANGES: 0-15/150 Ma., 0-1.5 Amps. 3 DECIBEL RANGES: —6 db to + 18 db,

+ l4dbto + 38db, + 34dbto + 58 db. $
ISNET

The Model 770-A comes complete with self-contained bat-
teries, test leads and all operating instructions.

Superior's New
Model TV-60

20,000 OHMS PER VOLT

i SPECIFICATIONS

8 D.C. VOLTAGE RANGES (At a sensitivity of

| 20,000 Ohms per Volt) 0 to 15/75/150/300/

750 ’1500,7500/30,000 Volts.

7 A.C. VOLTAGE RANGES (At a sensitivity of

5,000 Ohms per Volt) 0 to 15/75/150/300/

750/1500,7500 Volts.

- | 3 RESISTANCE RANGES: O to 2,000/200,000
' Ohms, 0-20 Megohms.

2 CAPACITY RANGES .00025 Mfd. to 30 Mfd.

5 D.C. CURRENT RANGES: 0-75 Microamperes,

0 to 7.5/75/750 Milliamperes, QO to 15

Amperes.

3 DECIBEL RANGES: —6 db to --58 db.

AUDIO SIGNAL TRACER SERVICE: R.F.SIGNAL TRACER SERVICE: Enables follow-

Functions in the same manner as the ing the R.F. signal from the antenna to

R.F. Signal Tracing service specified speaker of any radio or TV receiver and using

at right except that it is used for the that signal as a basis of measurement to first

location of cause of trouble in all isolate the faulty stage and finally the com-

audio and amplifier systems. ponent or circuit condition causing the

trouble.
FEATURES

Giant recessed 62 inch 40 Microampere meter with mirrored scale. Built-in Iso
lation Transformer. Use of the latest type printed circuit and 1% multipliers assure
unchanging accurate readings.

Model TV-60 comes complete with book of Instructions; pair of
standard test leads; high-voltage probe; detachable line cord;

R.F. Signal Tracer Probe and Audio Signal Tracer Probe. Plio- s
film bag for all above accessories is also included. Price complete.
Nothing else to buy. ONLY NET

Superior's New Model TW-11 STANDARD PROFESSIONAL

TUBE TESTER

® Tests all tubes, including 4, 5, 4, 7, Octal.
Lock-in, Hearing Aid, Thyraton, Miniatures, Sub-
miniatures, Novals, Sub-minars, Proximity fuse
types, etc. ® Uses the new self-cleaning lever
Action Switches for individual element test-
ing. Because all elements are numbered ac-
cording to pin-number in the RMA base num-
bering system, the user con instantly iden-
tify which element is under test. Tubes hav-
ing topped filoments and tubes with fila-
ments terminating in more than one pin
are truly tested with the Model TW-11 as
any of the pins may be placed in the neu-
tral position when necessary. ® The Model
TW-11 does not use any combination type
sockets. Instead individual sockets are
used for each type of tube. Thus it is im-
possible to domage o tube by inserting it
invthe wrong socket. ® Free-moving built-
in roll chart provides complete data for
all tubes. All tube listings printed in large
easy-to-read type.

NOISE TEST: Phono-jack on front panel for pluggmg in either phones or ex-
ternal amplifier will detect microphonic tubes or noise due to faulty elements
and loose internal connections.

SEPARATE SCALE FOR LOW-CURRENT TUBES—Previously, on emission type
tube testers, it has been standard practice to use one scale for all tubes.
As o result, the calibration for low-current types has been restricted to a
small portion of the standard scale. The extra scale used here greatly sim-

plifies testing of low-current types.
4] NET

The Mode! TW-11 operates on 105-130 Volt 60 Cycles A.C.
Comes housed in a beautiful hand-rubbed ook cabinet
complete with portable cover.

Superior's New Mode! TV-12 TRANS-CONDUCTANCE

TUBE TESTER

TESTING TUBES

e Employs improved TRANS-CON-
DUCTANCE circuit. An in-phase sig-
nal is impressed on the input section
of a tube and the resultant plate
current change s measured. This
provides the most suitable method
of simulating the manner in which
tubes actually operate in Radio &
TV receivers, amplifiers and other
circuits. Amplification factor, plate
resistance and cathode emission are
all correlated in one meter reading.

e NEW LINE VOLTAGE ADJUST-

ING SYSTEM. A tapped transformer

maokes it possible to compensate for

line voltage variations to a tolerance of better than 2%.

® SAFETY BUTTON—protects both the tube under test and the instrument

meter ogainst damage due to overload or other form of improper

switching

° NEWLY DESIGNED FIVE POSITION LEVER SWITCH ASSEMBLY. Permits

application of separate vohuges as required for both plate and grid of

tube under test, resulting in improved Trans-Conductance circuit.
TESTING TRANSISTORS

A transistor can be safely and odequately tested only under dynamic

conditions. The Model TV-12 will test all transistors in that approved

manner, ond quality is read directly on o special “transistor only”

meter scale.

The Model TV-12 will accommodate all transistors including NPN'‘s, PNP’s,

Photo and Tetrodes, whether made of Germanium or s
] 2NET

ALSO TESTS TRANSISTORS!

Silicon, either point contact or junction contact types.

Model TV-12 housed in handsome rugged partoble cabi-
net sells for only

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

We invite you to try before you buy any of the
models described on this and the following page. 1f
after a 10 day trial you are completely satisfied and
decide to keep the Tester, you need send us only the
down payment and agree to pay the balance due at
the monthly indicated rate. (See other side for time-
payment schedule details.)

NO INTEREST
OR FINANCE
CHARGES ADDED!

If not completely satisfied, you are privileged to re-
turn the Tester to us, cancelling any further obligation.

SEE OTHER SIDE!

Cut out and mail TODAY!

All prices net, F.0.B., N.Y.C.

1-=------ - - ..

wwwW ame

C

r-

r-------------------------------

FIRST CLASS
Permit No. 61430
New York, N. Y.

BUSINESS REPLY CARD

----q

No Postage Stamp Necessary if Mailed in the U. S.

POSTAGE WilLL BE PAID BY —

MOSS ELECTRONIC DIST. CO., INC.
3849 TENTH AVENUE
NEW YORK 34, N.Y.

< o Y 25y

VIA AIR MAIL '
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Superior's
New
Model

For the first time ever: ONE TESTER
PROVIDES ALL THE SERVICES LISTED BELOW!

IT's A ITs A

CONDENSER BRIDGE RESISTANCE BRIDGE

with a range of .00001 Microfarad to 1000 Microfarads with a range of 100 ohms to 5 megohms
(Measures power factor and leakage too.)

IT'S A IS A

which wiil enable you to trace the signai from antenna The TV Antenna Tester section is used first to determine
to speaker of all receivers and to finaily pinpoint the if a "'break’’ exists in the TV antenna and if a break does
exact cause of trouble whether it be a part or circuit exist the specific point (in feet from set) where it is.
defect.

SPECIFICATIONS
TV ANTENNA

\’ RESISTANCE BRIDGE SECTION \/ CAPACITY BRIDGE SECTION ¢ TESTER SECTION
2 Ranges: 100 ohms to 50,000 ohms; 10,000 ohms to 5 4 Ranges: .00001 Microfarad to .005 Microfarad; .001 Microfarad to .5 Loss of sync., snow and instability are only
megohms. Resistance can be measured without discon- Microfarad; .1 Microfarad to 50 Microfarads; 20 Microfarads to 1000 Micro-  a few of the faults which may be due to a
necting capacitor connected across it. (Except, of course, farads. This section will also locate shorts, and leakages up to 20 megohms.  break in the .3"t$""3' so why not check the
when the R C combination is part of an R C bank.) And finally, this section will measure the power factor of all condensers .Y antenna first? The Modei 76 will enable

from .1 to 1000 Microfarads. (Power factor is the ability of a condenser to iy'ouat%rlggft%:e?reeili(s{? ?:g Th\lllogztler%a ev?ﬂ

eers, we the undersigned WT;};’ ",‘e‘gf retain a charge and thereby filter efficiently.) measure the location of the break in feet

As Iy that the M(}dftl 1 ls i“',','i:':v:pg:e:nprlvllevd ¢ ;romnthehset termingl;. 2t Rggges: 2’ to 2?]0’

ti nit of its kin -pri or 72 ohm coax and 2’ to 250’ for 300 ohm
combipation 0. on it 1s comparatively 2 low priced SIGNAL TRACER SECTION for.72

after you become acqual

be your most frequen A built-in high gain pentode voltage amplifier, plus a diode rectifier,

plus a direct coupled triode amplifier are combined to provide this

highly sensitive signal tracing service. With the use of the R.F. and  Model e “"""“lc‘.”'l"l"e‘ft ‘l';.““ “; $ 95

AF. Probes included with the Model 76, you can make stage gain  R°pprite torlidipg K.F. and

measurements, locate signal loss in R.F. and Audio stages, localize erating instructions. N.,lum., NET
nly

faulty stages, locate distortion and hum, etc. Provision has been  else to buy ..., ...... (o
made for use of phones and meter if desired.

Superior’'s New Model TV-50 G E N o M

A versalile all-inclusive GENERATOR which provides ALL the outputs for servicing:
A. M. Radio e F. M. Radio e Amplifiers e Black and White TV e Color TV

er, it will, i, Wi
:tess"n:ultlple services,

instrument, s. LUTT
L. MELENKEVITZ

7 Signal Generators in One! + Bar Generator
+ R.F. Signal Generator for A.M. ¥ Cross Hatch Generator
+* R.F. Signal Generator for F.M. 4 Color Dot Pattern Generator
»* Audio Frequency Generator » Marker Generator
R. F. SIGNAL GENERATOR: Provides complete VAR!ABLE AUDID FREQUENCY GENERATOR: BAR GENERATOR: Projects an actual
coverage for A M. and F.M. alignment. Gener- In addition to a fixed 400 cycle sine-wave Bar Pattern on any TV Receiver

ates Radio Frequencies from 100 Kilocycles to audio, the Genometer provides a variable Screen. Pattern will consist of 4 to
60 Megacycles on fundamentals and from 60 300 cycle to 20,000 cycle peaked wave 16 horizontal bars or 7 to 20 vertical
Megacycles to 180 Megacycles on powerful audio signal. bars.

MARKER GENERATOR: The following markers ~ harmonics.

200 Ko 1600 Ko Nat0 K2 1655 Koo J6cs  CROSS MATCH GENERATOR: Genometer will  DOT PATTERN GENERATOR (FOR COLOR TV):  MODELTV-50comes $ 50
NET

Kc., 2500 Kc., 3579 Kc., 4.5 Mc., 5 Mc., 10.7  Project a cross-hatch pattern on any Tv pic-  The Dot Pattern projected on any color TV oo plete
Mc., (3579 Kc. is the color burst frequency.)
laced to provide a stable cross-hatch effect.

ture tube. The pattern witl consist of non- Receiver tube by the Model Tv-50 will enable
shifting horizontal and vertical lines inter- you to adjust for proper color convergence. :{;Scﬁé’rfs'_“é'n'}? to-
® o [
T — - E———

We invite you to try before you buy any of the

City .. OSSPSR £ -1 3 1 -SOOURE. 1 1- 1 - S
All prices net, F.O.B., N.Y.C.

‘ Cut out and mail TODAY!

MOSS ELECTRONIC DISTRIBUTING CO., INC. | models described on this and the preceding page. If
Dept. D-340 3849 Tenth Ave., New York 34, N, Y, [ | after a 10 day trial you are completely satisfied and
] decide to keep the Tester, you need send us only the
Please send me the units checked. | agree to pay down payment within 10 days and down payment and agree to pay the balance due ot
to pay the monthly balance as shown. It is understood there will be no finance or l the monthly indicated rate
interest charges added. It is further understood that should | fail to make payment I 4 CLLD
when due, the full unpaid balance shall become immediately due and payable. ' No INTEREST
[ Model 770-A . .. Total Price $15.85 [] Model TV-12 ... Total Price $72.50 [ |
$3.85 within 10 days. Balance $4.00 $22.50 within 10 days. Balance $10.00
monthly for 3 months. monthly for 5 months. A I OR FINANCE
[] Model TV-60 Total Price $52.50 [J Model 76 ... .. .. _ Total Price $26.95 l
$12.50 within 10 days. Balance $8.00 $6.95 within 10 days. Balance $5.00
monthly for 5 months. monthly for 4 months. I
[ Model TW-11 Total Price $47.50 ['] Model TV-50 .. __ Total Price $47.50 . CHARGES ADDED I
$11.50 within 10 days. Balance $6.00 $11.50 within 10 days. Balance $6.00 — ——
monthly for 6 months. monthly for 6 months. '
B If not completely satisfied, you are privileged to re-
N— ] turn the Tester to us, cancelling any further obligation.
Address i SEE OTHER SIDE!
I [ ]
]
]
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(Continued from page 86)

inch TV set was used to prove the end |
results.

The best picture ever received in
Cleverdale was obtained. It was sharp
both night and dayv, with no snow or
ehosts. The only interference noted was
slight and due to motorboats or cars
in the vicinity. The picture was equiv-
alent to that obtained from a set oper-
ating with usual antenna equipment in
a zone where the field intensity was |
about 1,000 uv per meter or better.

Generally, the gain of a good rhom-
boid will be of the order of 20 db and
the frequency range will be from 0.5
to 1.5 times the design center frequency
with but a few db dropoff at these
points. This makes the rhombic an-
tenna the perfect TV antenna when it
can be accommodated physically and
there is only one direction to consider.

The physical dimensions of the an-
tenna are given in Fig. 1. This is a
plan view, looking down from over-
head toward the ground. The con-
struction was light as the antenna was
to be used in July and August. The
wire used was No. 18 solid copper. The
two insulators were small Isolantite
strain types. The line and terminating
couplings were built for the occasion;
details for these are shown in Figs. 2-a
and 2-b. The transmission line is the
usual 300-ohm ribbon type and drops
down to the camp.

The line coupling (Fig. 2-a) contains
a line-matching autotransformer which
steps the 800-ohm antenna impedance
down to 300 ohms to match the 300-ohm
ribbon line. A coil with 10 turns of
No. 14 tinned copper wire, air-sup-
ported but mitially formed on a 3g-
inch-diameter rod, was pulled until it
opened uniformly to a length of about
11 inches. Taps were then soldered
two turns from ecach end as shown in
Fig. 2-a. The stepdown of 10 to 6 turns
gave the correct turns ratio with a
coupling coefficient of 1 to give an
impedance ratio of 800 to 300 ohms.
This was prechecked by connecting an
820-ohm resistor across the 10 turns
and measuring the impedance across
the 6 turns with an rf resistance meter.

The bases of the couplings were made
of a good grade of natural-color, paper- |
base, rf-grade insulating compound,
about % inch thick. The 300-ohm line
clamp bar was made of the same ma-
terial. Although the impedance levels
are low, it is well to use good material,
for these units become wet when it rains.
Where installations are to be permanent,
it is advisable to dip the couplings into |
a bath of rf-grade Zophar wax for
waterproofing. Manufacturers furnish,
on request, data on temperature points,
hydroscopic and rf characteristics for
their waxes.

All screws, washers and nuts used
were cadminum-plated brass and had
8-32 threads. No. 8 lugs were used to
anchor the ecoil to the screws. The |
terminating coupling (Fig. 2-b) con- |
tains only the 820-ohm terminating re-
sistor. A 2-watt unit was used although

|
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Now...look to ELGIN for
research, design and
manufacturing leadership

American's FULL VISION—FULL
SOUND audio equipment now comes
to you from Elgin! Warehouse and serv-
ice facilities are being maintained in
Calitornia, of course; but manutacturing
and product development have been
moved to Elgin to work hand-in-glove
with Elgin's well known styling and elec-
tronics research experts. You can expect
the best . . . in appearance and per-
tormance . . . from American Micro-
phones.

Does your equipment require a specially
designed microphone? American is now
better equipped than ever to help you!

for every use!

FOR BROADCAST QUALITY

1. DR330 Cardioid Dynamic and Ribbon
Microphone meets strictest require-
ments of tv-radio broadcasting and
motion pictures.

2. Presidential Series Dynamic Omni-
Directional Microphone is rugged, com-
pact, quickly converts to 6 oz. hand
microphone.

FOR RECORDING AND
GENERAL P. A. USE

3. D22 Dynamic Omni-Directional Micro-
phone is a beauty queen—and depend-
able too. Quickly converts to hand use.
FOR TAPE RECORDERS

4. Versatile microphone is designed for
hand or desk use, weighs only 2 ounces,
yet gives outstanding performance.

FOR SOUND-POWERED
TYELEPHONES

5. No external power source required
for this lightweight, sensitive unit.
Rugged and extremely versatile.

FOR RUGGED, DEPENDABLE
OUTDOOR MICROPHONES

6. A mobile microphone that resists
moisture. ldeal for ship-to-shore and
aircraft installation. High output, shock
resistance.

ELECTRONICS DIVISION
ELGIN NATIONAL WATCH COMPANY
107 National Street. Elgin, lllinois
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sturdy, steel PERMA-TUBE
lasts three times longer

than galvanized TV masting

Resistance to bending in Perma-
Tube TV masts is greater than in
galvanized masting. Perma-Tube's
extra resistance to bending and dam-
age by wind-force protects your rep-
utation and improves TV reception.

Machine-fitted joints speed field
assembly, insure close tolerance.
Perma-Tube joints are stronger than
the tubing itself.

Perma-Tubke is corrosion-proof.
It is treated with vinsynite—then
coated with a metallic vinyl resin
base both inside and outside. It suc-
cessfully passes ASTM’s 500-hour

minimum salt spray test—which
guarantees longer life under corro-
sive conditions.

Five diameters of fitted joint
Perma-Tube are available, ranging
from 22" OD to 114” OD. Tele-
scoping masts can also be erected
up to 50 feet high, using 10 foot
lengths of high strength J&L 16-
gage Perma-Tube.

For complete details on easy-to-
sell Perma-Tube TV masting, write
to the Jones & Laughlin Steel Cor-
poration, Dept. 496, 3 Gateway
Center, Pittsburgh 30, Pennsylvania.

Jones & Laughlin

STEEI- ... & great name in steel
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it might be better to employ a higher-
wattage resistor for durability and to
withstand better the transients that
might build up due to electric storms.
In any event this resistor should be
as nonreactive as possible.

The halyards or tie ropes can be of
wire strung through rubber tubing
and wound around the trees to pre-
vent evenual biting into the trees and
thus injuring them. Since the instal-
lation in this instance was for a 2-
month period only, the ties to the trees
were made with discarded cords from
venetian blinds (discarded because they
had become unsightly, but still mechan-
ically strong). It is advisable not to tie
the diamond too tightly but to leave
some slack to allow for tree sway. Inci-
dentally, no detrimental effects on
reception, either electric or mechanical,
were noticed due to trees swaying in
high winds. The diamond configuration
is unusually elastic due to its shape.
It should be an ideal jungle antenna!

However, the termination coupling
must always point in the direction of
the chief station desired. In this in-
stance the termination coupling was to
the south and the line coupling to the
north. WRGB is south of Cleverdale.

The uhf rhomboid

The uhf rhombic antenna can be
built as a one-piece assembly on a
couple of crossed spars as shown in
Fig. 3. A 2-wavelength rhombic an-
tenna to operate from 470 to 890
me was built for operation in Schenec-
tady to receive WMGT, Mt. Greylock,
Mass. (channel 71); WCDA, Albany,
N. Y. (channel 41) ; WTRI, Troy, N. Y.
(channel 35).

The construction is electrically sim-
ilar to the large antenna for the vhf
band. The couplings are screwed to
the ends of the longest spar. The unit
works out to be about 5 feet long and
over a yard wide as shown in Fig. 3.
By attaching some gusset plates of
marine plywood at the center, couplings
for antenna rotors may be attached.
Since the stations listed were all sub-
stantially east of Schenectady, the as-
sembly did not have to be rotated.

The line-coupling transformer again
has 10 turns with taps 2 turns from
each end for the 6-turn secondary match
to 300-ohm round line as used for uhf

reception. In this case, however, the
coil is formed on a rod % inch in
diameter. The unit is a 2-wavelength

rhomboid centering at 680 me, the mid-
frequency of the uhf band. The wave
angle becomes lower the higher it is
placed above ground. Fig. 3 is a plan
view, looking down on the antenna.
Again, the resistor used at the ter-
minating end must be nonreactive and
the resistor end is oriented toward the
station wanted.

This antenna gave results equal to
or better than the most expensive an-
tennas available commercially. Such
rhomboids can be stacked for transmis-
sion or reception but physical relations
have yet not been determined. END

RADIO-ELECTRONICS
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RCA Criatsw(Covuartible, SPEAKER SYSTEMS

hi-quality.. . hi-fidelity... anywhere and any way you like it!l

Soft and sweet or loud and lively ... in your
den or in your living room, RCA CUSTOM
CONVERTIBLE SPEAKER SYSTEMS
offer the finest in sound satisfaction.

Buy with confidence! RCA CUSTOM
CONVERTIBLE SPEAKER SYSTEMS
through exclusive RCA bottom-porting,

RCA SPEAKERS FOR TV » RADIO » PHONOGRAPH » HIGH FIDELITY »

MAY,

RCA 50151 Biaxial Speaker—compares
with models two or three times the price!
Features 14.5 ounce Alnico-V magnet and
8-ohm voice coil. Its 12-inch woofer employs

arereadily convertible for use as INFINITE
BAFFLE ... BASS REFLEX ... CORNER
DRIVER... to suit your room acoustics,
and your personal taste. Custom-built ap-
pearance is readily obtainable .. . panels
and grill cloths can be removed and inter-
changed easily for matching or contrast-
ing effects.

Olson-developed foam damping ring; 3-inch
tweeter is mounted off-axis to minimize
crossover interference; high frequency
response extends beyond 18,000 cps.

Suggested User Price (optional) $33.50

RCA 50251 Direct Radiator Speaker—
outstandingly smooth, unsurpassed in its
frequency range to 16,000 cps. Features
same construction as 501S1 and incorporates

medium-weight curved cone for smoothness,
range, damping, and sensitivity to equal
sound pressure of higher power speakers
using double the power input.

Suggested User Price (optional) $25.25

RCA Enclosures—Beauty in cherry or
blonde cabinetry, the solid Honduras Mo-
hogany will enhance room decor with the
expensive look and feel of fine woods.
Built for o lifetime of use, RCA enclosures
feature mortise-and-tenon joints, gluve-block

1957

®

COMPONENTS DIVISION

reinforcements and wood-screw clamping.
For 12-inch speakers.

Suggested User 300W1 Cherry $69.95
Price (opfional) 301W1 Blonde $74.50

301X1 Adapter Panel—converts 12-inch
enclosures for use with B-inch speakers.
Suggested User Price (optional) , $2.45

RADIO CORPORATION of AMERICA

CAMDEN, N. J.

www americanradiohistorv com

PUBLIC ADDRESS » AT RCA DISTRIBUTORS EVERYWHERE!
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PHILCO MODEL 50

Five element, all channel VHF antenni:
Higbh gain, clean lobes and high front
to back ratio. Easy to handle. Rein-
forcinﬁ tube supplied with two bay
assembly. Factory preassembled. Two

driven elements, high frequency and
low frequency aluminum folded dipoles.
Aluminum tubing reflectors and director.
Cross arm of seamless aluminum tubing.
Profile serrated and riveted to cross arm.
Molded plastic insulators. For the finest
reception on color or black-and-white.

PHILCO MODEL 30

Three element all
channel VHF antenna
for excellent color or
black-and-white re-
ception. Completely
preassembled. This
antenna is ideal for
most metropolitan
areas.

WIWW ameri

PHIBCO MODEL 262F

‘The Philco '‘Fast

Lock’ element re-
tainer is featured in
this conical antenna.
Wirth the ‘*Fast
Lock”, elements can

‘be installed after

the cross arm is
mounted.

diohistorv com
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M. Senwice Dealore

BIG NEWS
from PHILCO!

Fringe tested, color tested TV
Antennas, now at volume prices!

Give picture power equal to antennas priced
two to three times higher. Compare! Now,
Philco brings you a complete line of quality an-
tennas with a wide range of models to give out-
standing performance over the entire VHF range.
These antennas were designed and engineered to
reproduce the best pictures whether in strong signal

areas or far out into the fringe and whether receiving

a picture in color or black and white. In many loca-
tions you can give your customers stations they
never received before. Field and laboratory com-
parison tests conducted under the most exacting
ciccumstances on actual on-the-air programs give
you the complete insurance that you can always
sell Philco antennas with complete confidence in

any TV area.

Philco Super Power TV Antenna ROTORS

color or black-and-white at its best

AP22 CONTROL
Heavy duty, long-life auto-

P4A CONTROL

P11 CONTROL
Manually operated antenna

A heavy duty rotor. Accurate

rotor that will easily handle ditection control provided by matic rotor with new automatic IP\IPII :::2
two bays. Designed for years manually operated motor switch control unit providing depend- - REE

able and fool proof operation.
Also availableas AP1.

and indicator meter. Plastic

of dependable service. Fits
cabinet of modern design.

masts up to 1%” diameter.

a complete line, Mr. Service Dealer, for every installation need!

Get the full story on Philco antennas and rotors with more quality
Philco Corporation Accessory Division
A" Street and Allegheny Ave.

|
ond performance for your dollar. See your local Philco distributor |
| Philadelphia 34, Pa.
|

or mail this coupon now !

PHILCO CORPORATION

ACCESSORY DIVISION - PHILA. 34, PA.

Please send me information on Philco antennas and
rotors with more performance per dollar.

NAME

} ADDRESS _—
| cny ZONE STATE
I
|

RE-557
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Locating

Irients

Equipment and techngies

necessary for Jfinding

those really tough ones

By PAUL BOILLER

F all TV troubles, the inter-
mittent type is most feared
and cursed by all technicians.
Home repairs are nearly im-
possible. In the shop, bench and equip-
ment may be tied up for hours while
the trouble refuses to show up. This
often wrecks technicians’ nerves and
disgusts customers left waiting. One
of these customers would be quite dis-
turbed if he received a truthful bill for:

1 capacitor § .25

labor 25.00

Is there a way to help these people?
Yes! Time being the most expensive
item, we have to trim it down dras-
tically. Intermittent as a set may be,
it uses the same circuits as a normally
operating chassis. Nothing mysterious
there. As on the conventional repair
job, we have to localize the trouble to
a section or two and then produce it at
will. 1 agree that the task of locating
a faulty circuit may be most difficult
when we consider all the new trick
circuits, of which many bite their own

“Test” equipment for locating intermittents.
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tail: Is insufficient horizontal drive due
to poor B boost which furnishes the
horizontal oscillator’s plate voltage or
is the insufficient B boost due to the
lack of drive? Is i.f. overload due to
reduced a.g.c., or is the loss of a.g.c. due
to clipping in the overloaded i.f.? If
these problems are intermittent as well,
you really have troubles.

For efficient servicing a system has
to be adopted. So let’s not sit there
staring at the chassis, probing it, wast-
ing precious time pulling on this and
wiggling that. A careful visual inspec-
tion usually reveals a few loose nuts,
poor connections, overheated parts, near
shorts, ete., sometimes related to the
trouble. It always pays to take a good
look at the wiring.

Causes of intermittents

Only while the trouble is present is
servicing possible. So we have to cut
out normal-operation time. We have to
force the trouble to be there most, if
not all, the time. Therein lies the secret
of successful intermittent repair. To
change an intermittent into a perma-
nent defect we have to know which
conditions cause intermittent break-
downs. They are the same as those
causing permanent defects.

1. Mechanical. Loose connections,
near shorts and near opens, poor con-
tacts, poor soldering, intermittently
open capacitors and microphonics are
usually due to mechanical causes.

2. Thermal. Heat expansion makes
shorts from near shorts and opens from
near opens. It increases leakage in
capacitors and changes the value of
composition resistors. It increases the
resistance of transformer windings,
thereby reducing their efficiency and
sometimes causing shorts. High temper-
ature increases the losses in selenium
rectifiers, filter capacitors and certain
dielectries. In tubes, excessive heat
causes release of gas and grid emission
through deposits of cathode material
on the grid winding. Grid current in
some cases can completely upset cir-
cuit operation because of incorrect bias.

3. Voltage. Reduced or increased
voltages, unstable lines, etc., usually
affect the sweeps. Low voltages lead
to dead or off-frequency v.h.f. oscil-
lators. High voltages accelerate break-
downs through increased electrical
stresses and higher temperatures.
Excessive B plus and bias voltage vari-
ations due to thermal causes in one
circuit may upset the operation of
another.

4. Climatic conditions. Excessive
summer heat increases chances for
thermal breakdowns. High humidity
reduces insulation resistances, increases
the values of composition resistors,
causes corona, arcs, electrolysis, ete.
Electrolysis usually can be detected by
the resulting corrosion. Watch for
tarnished areas on the chassis near
conductors carrying high voltages.
Breakdown usually occurs in or near
these.

RADIO-ELECTRONICS
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FOR THE FIRST TIME IN' 1 HISTORY...

cabinart

That’s right! Now you can

buy a loudsoeaker enclosure

in kit “orm whether you are

a do-#-yourselfer or a
don’t-do-it-vourselfer. Mo more

messing wit1 shellac, furniture

stain, varnith, wood putty,

rags and the rest of the gookum

... this time you really reed

only ¢ screwdriver to assemble a

super piece of cabinet-work

with that supremely professional
"CABINART’! finish. Eazh enclosure
comes with svery outside piece pre-finished
in becutiful hand-rubbed korina or mahogany
venee-s. The assembled kits are absolutely
indistinguiskable from their world-famous
factory-assembled ‘"CABINART"
counterparts. Best of all, the money you
would otherwise spend on finishing

tools and materials more than makes up
the price difference between a
pre-finished kit and an unfinished kit

Nodel PFK-120/150
{pfK=Pre-Finished Kit)
Pre-finished kit version of the REBEL 4,

Pzul Klipsch-designed CABINART corner horn
fo- 12 or 15" speaker systems,

PFK-120, for 12 woofer drivers:

Stipping Weight 42 Ibs...............$48.00 net
Medel K-12, unfirished kit ... $36.00 net
Medel KR-4/12, factory-assembied
ard finished version of same.......

PPK-150, for 15”7 woofer drivers:
Stipping Weight 48 ibs.. ...$58.00 net
Model K-15, unfinished ki ..$42.00 net

Model KR-4/15, factory-assembled
ard finished version of same

$69.00 net

$87.00 net

—

pFKE=

Write For Complete cabinart 57 Catalog ca b l n a rt

CABINART FURNITURE 1S MANUFACTURED BY G & H W00D PRODUCTS EOMPANY, 99 NORTH 11 ST, BROOKLYN 11, N. Y.

1957

Model PFK-300
(pfK=Pre-Finished Kit)

Pre-finished kit version of the
REBEL 3, CABINART’s famous
Klipsch-designed corner horn for 15
speaker systems. Response down

to nearly 30 cps.

Shipping Wt, 61 Ibs. $72.00.net
Mode! K-3, unfinished kit version
of same....... v $49.50 net
Model KR-3, factory assembled and
finished version of same...$99.00 net

Model PFK-500

(pfK="Pre-Finished Kit)
Pre-finished kit version of the REBEL 5,
the extra-compact CABINART corner horn
designed by Paul Klipsch for 8"
and 12 speaker systems.
Shipping Weaight 34 Ibs.
Model KR-5, factory-assembled and
finished version of same
Mode! K-5, unfinished kit
version of same..

$36.00 net
$48.00 net
$24.00 net

Model P-610/630
Pre-finished versions of the
CABINART Model 61/63 kits {folded
corner horns) for 12 and 15~
speakers, respectively.

P-610, for 12” speakers:
Shipping Wt. 39 Ibs... .$25.95 net
Model 61 unfinished kit

version of same $19.95 net
P-630, for 15” speakers:

Shipping Wt. 39 Ibs....$29.95 net
Model 63, unflnished kit

version of same........$23.95 net

...and don’t forget—
CABINART can supply you with 16 other hi-fi kits, 29 kinds of equipment
cabinets, 4 matched speaker systems and 20 different hi-fi accessories,
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:AUDIO BOOKS!

L
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’ HI-FI HANDBOOK

This new book by William F,
Boyce provides comprehensive
information for audiophiles and
technicians interested in Hi-Fi
design, selection and installation.
Chapters cover: Fidelity, Sound
Theory and Distortion; Loud-
= speakers; Baffles and Enclosures;
Amplifiers, Preamplifiers and
Controls: Program Source Equipment; Systems
Design, Selection and Installation. Really covers
the subject, with invaluable hints on equipment
selection, operation of program sources, speaker
location and system installation. $3 oo
240 pages; SY x 8147, fully illustrated .. .

o000 n0eeeeeeo000OROOOOIOOIODLDS

THE RECORDING AND
REPRODUCTION OF SOUND

Oliver Read’s popular best-seller;
favorably reviewed by leading
authorities on audio. Widely used
by sound engineers, audiophiles,
public address technicians, broad-
casting stations, recording studios
and audio students. Authoritative
chapters cover: behavior of sound
waves; basic recording methods; the decibel;
phono reproducers; cutting styli; microphones;
Joudspeakers and enclosures; amplifiers; AM and
FM tuners; home music systems; public address
systems—plus hundreds of other sub- $7 95
jects. Illus.; 810 pages; 6x97; hard cover .

O GO0 OO0 OO OO0 SO COOOOIOIOSPOSS

#rmsegs TAPE RECORDERS:
HICORDERS HOW THEY WORK

Gives you an expert understand-
ing of tape recording. Explains
magnetic recording theory; de-
scribes characteristics of tape;
tells how a recorder operates; dis-
cusses motorboard mechanism,
drive motors, volume indicators,
bias oscillators, egualization cir-
cuits, amplifiers and magnetic heads. Tells you
how to get best frequency response, how to avoid
overload, how to obtain best bias settings; in-
cludes procedures for testing recorders $2 75
and tape. 176 pages; illus.; 5Ax8147 .. .. .. .

ATTENUATORS, EQUALIZERS
AND FILTERS

Thoroughly describes design,
application and theory of opera-
tion of every type of Attenuator,
Equalizer and Wave Filter. Covers
equalization and attenuation used
in audio recording and reproduc-
ing systems, both professional and
home-type. Includes chapter on
Hi-Fi crossover networks. Provides time-saving
charts which permit the easy determination of
compaonent values required in designing equalizers
and filters. Indispensable to technicians in radio,
television and cinema work, and to audiophiles.
176 pages; 514 x 814"; hard cover; $4 00

illustrated . oo v it ieeiniiennnos anens .

PUBLISHED BY
++ HOWARD W. SAMS & (0., INC...

Order from any Radio & TV Parts Distributor, :
or mail to Howard W. Sams & Co., Inc,, o
Dept. 2-E7, 2201 E. 46th S1., Indianapolis 5, Ind.
Send books checked below. $ enclosed :
O Hi-Fi Handbook ($3.00) O Tape Recorders ($2.75) :
O Recording & Reproduction of Sound ($7.95) .
DO Attenuotors, Equalizers & Filters {$4.00) .
.

Nome :
L 2

Address .
.

City Zone State :
e 00 ROIORROIRROIORROEROIONOEPOEOPEOSETPROOREYS
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Producing breakdowns

Having named the four most fre-
quent causes of breakdowns, let's see
what we need to produce these condi-
tions on our bench:

Mechanical: A thin fiber rod 8 or 10
inches long. Pointed at one end, with
a wedge-shaped slit at the other, it can
be used to pry, tap and move wires and
components. Metal is not recommended
because of danger of shock, shorts and
capacitance effects. The latter often
are great enough to restore operation
of a ecritical cireuit to normal. Thus,
scope and meter leads should be con-
nected to the wiring before trouble-
shooting. Keep in mind, however, that
even a fiber prod may cause noticeable
detuning if brought near circuits oper-
ating at TV front-end frequencies.
This is due to its dielectric factor,
which is four to six times higher than
air.

A rubber hammer made of a big
eraser with a !4-inch or thicker fiber
rod as handle. The use is obvious. It
is safer and more substantial than a
tube tapper which is often made from
a pencil with an eraser mounted
hammer-fashion on the rear end.

This gadget should not be used on
high-voltage circuits, as a few good
jolts will soon convince anyone who
makes the attempt. After some per-
sonal experience along that line, a few
measurements and tests seemed in
order. It may come as a surprise: 16
kv ecan jump through the wood and
eraser without trouble. The resistance
of the graphite from end to end on a
new pencil is less than 30 ohms. The
insulation resistance of the wood, from
outside to graphite, on a damp summer
day is usually below 100 megohms.

Thermal: A 250-watt infra-red lamp
with a suitable stand and a ceramic
socket is used to heat parts once the
intermittent circuit has been located.
Dark components heat faster than light
ones. An easy way to limit the infra-
red radiation to a few suspected parts
is to stick a white sheet of paper to
the chassis, masking the circuit. Then
cut holes to expose the parts to receive
radiation.

A small fan, used with the infra-
red lamp, reduces the length of the
warmup-cooloff cycles. Cardboard boxes
of the type used to ship TV table models
make ideal hoods when the entire
chassis has to be heated. A few small
holes should be cut to permit observa-
tion of the screen without lifting the
hood.

Voltage: A commercial variable
transformer allows the reproduction of
low and high line conditions. Sudden
drops and surges can be created by
switching on and off some heavy load
(1 kw or so) connected to the same out-
let. This load may be a hotplate, an
iron, ete. If no such appliance is avail-
able, a smaller load (250-watt heat
lamp or soldering gun) connected to
the secondary of the variable trans-
former, and thus in parallel with the
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set, will do the same job. Some old
and worn rectifier tubes of the common
types are sure-fire producers of low B
plus.

Climatic: A small plunger in a can
of water or a cheap vaporizer placed
under a hood with the set will soon raise
the relative humidity to near 100¢.
Corona and leakage can be induced in
most cases without trouble and in a
relatively short time.

Using our head and these real time-
savers, we can outrun any so-called
technician who lets the chassis cook on
the corner of the bench. If and when
the trouble finally shows up, he may
discover that the mere contact of his
v.t.v.ni probe to the suspected stage
restores normal operation for several
more hours. Because nearly 809 of
all intermittents are of a thermal
nature, it is nearly useless to run an
open chassis on the bench because it
never reaches its normal operating
temperature.

The customer angle

There will always be hopeless cases
which defy all treatments. But with our
systematic approach, we can reduce
their number. The best method of bill-
ing for the real tough jobs is a detailed
statement, even if it takes a half-hour
to set it up. Itemize every test, with
respective time and corresponding
charge. This will usually impress the
customer and restore any lost confi-
dence. He will realize what it, takes to
trace and correct an obscure inter-
mittent, even with the most modern
equipment and methods.

Do not make the mistake of letting
off your steam over the tough job on
the customer. He is innocent and will
resent it. If he is guilty—because he
may have diddled the set, don’t blow
your stack—be nice. Remember that
he feels like a victim and may need
sympathy.

If you take him through the shop,
show him the equipment, the manuals
and the parts stock, you may immunize
him against the flood of “fix-it-your-
self” propaganda.

Once you have the reputation of be-
ing a whiz on dogs, you need no longer
worry. Your success as a technician is
assured. You will find a particular
pride and satisfaction in grabbing the
jobs which other technicians back away
from. END

RADIO-ELECTRONICS
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SHoW ANY PICTURE o« PA

at any time— ON ANY TV SET

/

e (BT ONNN-SCAN

Test Pattern Transparencies
and One Clear Acetate Supplied

1 Indian Head Test pattern
2 White Dot Pattern
3 White Line Crosshatch Pattern

These are broadcast quality transparencies and
assure accurate, high-definition TV images. You
can also transmit your own transparencies of
any subject you wish. The clear acetate can be
used for special messages. Extra transparencies
and acetate available.

Model 950 Dyna-Scan Pickup and RF Generator only.
Enables you to make your own picture and pattern
video generator at a saving. Supplied with three test
pattern transparencies and one clear acetate.

Net, $69.95
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For Both Black & White and Color TV For Merchandising & Industrial Uses

Provides standard Indian Head Test Pat- Provides closed circuit TY system. T‘r?ns-
tern for proper TY set alignment and mits pictures or messages !or adve tising,
stable White Dot and White Line Pat- edugafiqnal and commercial visual com-
terns for color convergence adjustments. munication.

PICTURE AND PATTERN

VIDEO GENERATOR

Make the most of this Complete Flying Spot Scanner. Tt
produces u composite video and sviie signal that operates any
standard black & white or color TV receiver. Can bhe

used with one or move TV sets or fed into a master antenna
system or community antenna svstem. Maximum

resolution capability is well in excess of 450 lines; band
width in excess of 5 me. Projects and reproduces

pattern or picture with high definition from anv slide
transparency. Transmits messages type(l or written

on clear acetate. Makes convenient stund-by and break-in for
community distribution operation. Rugged S-l 9995
compact, portable. and ready to operate, NET

See your B & K Distributor, or Available on Easy
Write for Bulletin No. 1000-E Time Payment Plan

B & M MANUFACTURING CO.

3726 N. SOUTHPORT AVENUE - CHICAGO 13, ILL.

T

*
Model 500 DYNA-QUIK Model 400 CRT Model 750 CALIBRATOR
Dynamic mutual conductance Cathode Rejuvenator Tester. Designed to check and adjust
tube tester. Accurately tests Tests and repairs TY picture test instruments with labora-
tubes faster. Net, $109.95 tubes. Net, $54.95 tory accuracy. Ne#, $54.95

www americanradiohistorv com

97


www.americanradiohistory.com

TELEVISION

CLISTO,

R$

WE COLILD
DO WITHOUT.

As if the sets aren’t
tough enough, here’s nmore
to contend with

By ART MARGOLIS

HE voice on the telephone told me

politely, “You people are the fourth

television company I have just

called. The first one to arrive may
fix the set.”

I patiently explained that, although
our service technicians are all healthy,
we as a TV repair group could hardly
be considered a track team and, even
though our gayly painted trucks read
“Fast Service,” they would never stand
the gaff of a hot-rod race. I remained
as courteous as any maneuvering dip-
lomat because I was grateful. At least
she sounded the call to arms and I was
happily spared unnecessary expense.
Occasionally though, we are duped.
A call will come in, a high-salaried
television expert dispatched to a cross-
city destination, only to find a large
group of technicians standing in front
of a customer’s home like a bunch of
disgruntled tourists turned away from
the box office of a hit show on Broad-
way.

effect on

Besides a
morale, these tricks cost us TV service

hair-pulling

operators a lot of money. The usual
practice of TV repair outfits is to
figure out a flat minimum fee for a
house call. This is computed to cover:
receiving the call by a trained tele-
phone secretary, dispatching the call
to a technician, his car expense, driv-
ing timne, overhead, labor time in the
home and, we hope, a fair profit. This
amount is commonly known as the
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service charge. In addition to the serv-
ice charge there is added the list price
of any parts that may be used in the
repair. It is the usual thing to collect
the minimum fee each and every time a
house call is made, whether the repair
is simple or complex, completed or
what. The customer is obligated to pay
this service charge as long as she
places a call and a technician comes
to her dwelling.

However, I was out on a call a few
weeks ago. The house was located in
an older section of town. I could see
signs of action of a home-remodeling
firm in the neighborhood. Lots of the
houses were decked out with new door
fronts, neat brick pointing and shiny
storm-window installations. I entered
my assigned residence and, after
exchanging the usual banalities, I heard
a sentence uttered. I’ve been on thou-
sands of TV repair calls but I never
heard this one before. Matter-of-factly
she said, “Every time I turn on the
television set the house gets cold.” T
looked at her closely for signs of
alcoholism or possibly dementia, but
she was cold sober and perfectly
rational. Shrugging my shoulders 1
began my investigation. Good fortune
was smiling because I located the
trouble immediately. She was right.
With the help of her husband I moved
the television to the other side of the
room and the house began to warm up.
It seems my customer had her 40-year-
old coal heater replaced with an oil
burner. The thermostat had been in-
stalled directly over the TV receiver
and, when the set was operating, the
heat generated by its 25 tubes kept
the thermostat above the temperature
which would have activated the heater.
I was quite thrilled at the ease of
the unique repair but my unsmiling
patron was only annoyed at having the
set on the wrong side of the room.
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She wanted me to do something so she
could keep it where it had been. I told
her the only possible way would be to
relocate the thermostat. Her expression
then changed and I thought that per-
haps she had taken a drag on a lemon.
The final blow came when I handed her
a bill for the minimum service charge.

She remarked, “You didn’t do anything
to the television set. I’'m not going to
pay you.’

When I persisted in trying to collect,
her husband made a few menacing
cestures, so, putting discretion above

valor, I left. The windup was I didn’t
collect the bill till the constable went
around there. At least the constable
didn’t have to make a special trip
though; he collected for me at the
same time he collected for the oil
burner.

In roughly one out of every four
calls we find the repair cannot be made
in the house. Special testing is required.
Just as the doctor gives pills at home
for the grippe but must send you to
the hospital for an ulcer removal, so
our TV technicians can change tubes
in the house but takes the receiver to
the shop for more serious surgery.

The hard-fuck story

I was about to deliver a chassis that
had just been reincarnated in our
shop. I wouldn’t want to say flatly that

RADIO-ELECTRONICS
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COMPLETE
GUIDE TO
SERVICE

CHARGES

in the new
spring & summer
edition

Ve Eiee s
OFFICIAL
PRICING

DIGEST

containing a NEW detailed guide to
flat rate and hourly service charges,
based on and showing regional and
national averages.

When you want to know what to
charge your customers for parts.....

DON'T WASTE TIME

| v B
OFFICAL .. . HUNTING
PRICGING DIGEST | for an
E}_ﬁ’; g invoice
... LOOKING
s for @
i \‘ | catalog
e
|.. . CALLING
e § your
| distributor

USE ZZwe Bl s
OFFICIAL PRICING DIGEST

with up-to-date list or resale prices on
over 60,000 components. Arranged
alphabetically by manufacturer and
product, numerically by part num-
ber. Compact, convenient size fits in
tube caddy, tool box or pocket. $2.50
per copy from your distributor.

and for every
TV-Radio Service Call
ore Elee s
OFFICIAL ORDER BOOK

Triplicate forms serve for order,
invoice and office record with spaces
for complete information on every
job. 75¢ each, $6.50 per box of 12.

ELECTROMIC PUBLISHING COMPANY, IMNC.

180 Marth Wacker Drive = Chicage &, lllineis
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some novice had been toying with it
but the tubes in wrong sockets, sliced-
up tuner coils and wires on places
where they could do the most harm
did indicate previous inexperienced

and the
her husband’s un-

employment and the subsequent lack
of funds, her recent gall-stone opera-
tion and its high cost, her clder son’s
struggle for education and how it was
strapping them financially and other
such money tappers. By the time 1
completed the installation, I was deep-
ly touched by her poverty but the thick
rugs and large-screen three-way com-
bination receiver enabled me to hold
baek the tears. Steeling myself with
reminders of the mouths I had to feed,
I handed her the bill. She evidently
had forgotten the estimate the tech-
nieian had given her and the telephone
call I made prior to delivery for when
I informed her of the price she had a
heavy emotional shock.

First I was told that the money
would be mailed to us. Upon reminding
her of our COD policy, I was offered
507 of the tab. When I refused the
offer, a gleam came into my patron’s
eyes and she began to examine the set.
I wish our bench technieians could
have seen her for her detailed perusal
was done in magnificent style. She
found trouble that I never dreamed
could exist. In fact, the troubles she
found were so well hidden I was un-
able to see them. With these as refer-
ence, she then sternly told me the
repair was not perfect and she would
not pay the full price. I remained
calm but still demanded full payment.
She relented and offered me a post-
dated check. Politely refusing, I stood
my ground. Finally, she disappeared
upstairs and, after the creaking of a
mattress, returned with cash. Seeing
the green stuff, I gave way and laid
out the 19 sales tax from my own
pocket.

Beating out the technician

Insurance companies have been com-
plaining for some time about people
who feel conscience-free in putting
something over on them. The beating
of insurance companies has become a
great game. But since TV a new proj-
ect has been added to this type of
diversion—outwitting the TV service
| technician.
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labor. Upon arrival at the customer’s
abode, I received a cheery hello. But
evidently my customer mistook me for
a social worker because all the while
I was installing the chassis I was told
of the death of her mother
funeral expenses,

| BUID THE BEST—
soiio ALLIED’S ows

knight-
Kits

Hare is a typical Knight-Kit value—
available anly from ALLIED—ane o

‘ Write far your FREE capy today.

knmight-kit HOBBYIST VALUE
10-CIRCUIT TRANSISTOR LAB KIT

Model
T Y-299

$'|545

One of the most remarkable kits ever devel-
oped! You go from one exciting project to
another...each circuit has a practical use,
and helps to teach you how transistors
work. One side of the printed circuit board
is screen-printed to show where all compo
nents go—after you solder the basic parts
in place, you change from one circuit to the
next merely by inserting “plug-in’’ leads
into the proper jacks on the board—no addi-
tional soldering! Makes any of these 10 cir-
cuits: 2-stage AM radio; photo-electronic
relay; wireless broadcaster; code practice
oscillator; electronic switch; audio amplifier;
capacity-operated relay; electronic timer;
voice-operated relay; electronic flasher. In-
cludes all parts, 2 transistors, dual head-
phones (also serve as mike), relay, photo-
cell, battery, “plug-in’’ circuit leads, guide
cards, instruction manual. 3 lbs.

S'l 545

Model Y-299. Net, F.0.B. Chicago .
OTHER knight=kit HOBBYIST VALUES

="
sl
[ ir_l
1, o s

“SPACE-SPANNER" BC/SW
RECEIVER KIT

v-243 $]595

fe | FE

“RANGER” SUPERHET
BROADCAST RECEIVER KIT

Y-7135 $]725

TRANSISTOR 2-STATION
RADIO KIT INTERCOM KiT
Y-765 $435 v-295 $1475

See our Supplement No. 165 for 12 other
knight=kit hobbyist valves

SUPPLEMENT
featuring knight-kits

Send for our FREE
Supplement No. 165
featuring 45 great
Knight-Kits, including Test
Instruments, Hi-Fi, Hobbyist
and Amateur Kits. Write
for your copy today.

ﬁ!"‘t
v T

A
L]
B

ORDER FROM
ALLIED RADIO

Dept. 02-E7, 100 N. Western Ave., Chicago 80, Ili.
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YOU NEED THESE FEATURES:

555AV0

Meter Movement Protection up to 500 times overload

is provided by a rectifier network.

The 555A Measures: AC Current, DC Current, AC Voltage,
DC Voltage, Output, Resistance

43 Unduplicated Ranges

Separate Range and Function Switches

Double Magnetic Shielding

3% DC, 4% AC Permanent Accuracy

Easy to Read, Four Color Scales 473 ‘' long
Metal Case with Die Cast Bezel 6 Y5 x 4% "' x 2% "'
Sensitivity: 20,000 Ohms/Volt DC, 2000 Ohms/Volt AC

Complete with Probes ond$4950

Batteries at your Parts Distributor

PHAOSTRON INSTRUMENT AND ELECTRONIC COMPANY

151 Pasadena Avenue, South Pasadena, California
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I was doing a call the other day
and after about 45 minutes of toil I
located three bad tubes. Then 1 saw
that the picture had been horribly
distorted by someone’s monkeying with
the adjustments. Another 20 minutes
more of work had it perking along
nicely. The customer apologized and
mentioned he worked in the shipping
room of a nearby set manufacturer and
felt this experience enabled him to
fix his set. I stood up, pulled out the
receipt book and began to make up
the tab.

“Hold on there, fella,” I was told,
and the set owner disappeared into the
basement. He came up presently with
a long thin box and I thought he had
brought me a bottle of champagne to
toast my success. But the box contained
only tubes. “How about taking your
tubes out, fella, and putting mine in,”
he said in a pleasant tone.

For some reason, at that point, 1
remembered a piece in the newspaper
that told of television tubes being
stolen from a local TV manufacturer.

Joining in the spirit of things, I
said in an even more pleasant tone,
“No.” Then, thinking that I should
share in the fun even more, I picked
up a tube from his box, scrutinized it
carefully and said in my best suspicion-
filled voice, “Where did you get these?”

That did the trick for he flushed
and replied, “Oh, it’s OK, leave yours

in.” With that he snatched the tubes
from my hand and hurriedly departed
back into the basement with the full
box. He came back up fast and, with
a few beads of perspiration on his fore-
head, paid my bill plus a dollar tip.
I could see him breathe deeply in relief
as I closed the door behind me.

On all repairs we give at least a
90-day guarantee. Since the average
television receiver contains nearly 2,000
parts and connections, this guarantee
must have some limits. Therefore we
specify that any parts we may replace
are guarantced against defect for 90
days. Also, we supply any labor that
is necessary to change these defective
parts. That is the limit of the guar-
antee, although we often are forced to
2o much further to make a disgruntled
customer happy. Sometimes, however,
they want a bit more than we can
supply.

We did an expensive repair job on a
16-inch Olympic table model. A few
months after delivery of this set we
received a phone call from the same

(Continued on page 104)
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COLOR TV DESERVES TOP
ANTENNA PERFORMANCE WITH
ALLIANCE TENNA-ROTOR

Beautiful decorator colors —lvory, Forest Green Meet The Constant Changes In Television!
and Standard Mahogany Grain. Alliance Tenna- . .
Rotor control cases blerd with the color scheme CCISh In on Color...as well as Black & White

in any room.

Model U-98 —First ond finest fully

outomatic rotator . . . . $448.28 a I I i

Model T-12—With exclus ve Tenna-

= DP:T:::rACJIar's szoo E!i:4.25 TE N NA e Romk
ALLIANCE TENNA-ROTORS TELEVISION ANTENNA ROTATOR ®

1 1
s 0 . @re S'Yled 'o Sell on Slgh" New towers, more power, new stations, channel changes, UHF —VHF
Customers for COLOR TV make more sales for Alliance . and now COLOR! They all add up to Alliance Tenna-Rotor!

Tenna-Rotor. Yiewers will not tolerate color that's "ghosty" THE AI-I-IANCE MFG co = INc.
i * L

or weak. Properly installad outdoor antennas with Alliance (Division of Consolidated Electronics Industries Corp.)
Tenna-Rotor assure maximum directivity —help to over- ALLIANCE, OHIO
{n Canada — ALLIANCE MOTORS, Schell Avenue, Toronto 10

come interference and deliver full color that's all there!

See us at the May Parts Show—Booth #221 Conrad Hilton Chicago Rooms 2104-5-6-7
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‘How far

can you go

in electronics

without

a degree?

2 years ago, degreeless Bill Miles had
reached a blind alley in his career. Yet
today, with IBM, he's actually supervis-
ing engineers in America’s biggest elec-
tronics project. Here's how this technician
broke through the “education ‘barrier.”

“Training and local assignments,”” recalls
Bill Miles, “were what caught my eye
when I saw an IBM ad in 1955. So I in-
vestigated. Now here I am with an ad-
vanced electronics education under my
belt—and responsibility as a Group Super-
visor in Project Sage. I work on the world's
largest and most advanced computer. I
live in my home town. And my future in
the company is what I make it. Yet only
2 years ago, I thought I'd gone as far as a
technician ever could!”

Becomes radar technician

Bill's background is typical of thousands
of capable, ambitioustechnicianswhonever
acquired a formal engineering degree. His
interest in electronics, aroused in Camden,
New Jersey, high school, was nourished by
a 3-year stint as Aviation Radar Tech-
nician in the Navy's “Black Cat’’ air-sea
rescue squadron.

Takes night courses

Discharged in 1946, Bill married a girl
he’d known in high school. During the

102

Bill Miles talks frankly about the technicians’ biggest problem

next 9 years, Bill was teacher in a radio-TV
institute, TV service man, TV company
technician, and chief supervisory TV tech-
nician. All the while he pursued an engi-
neering education at night. But growing
family responsibilities made it more and
more difficult.

Finds doors barred

However, feeling he was equipped for
greater responsibility, Bill, now 30, in-
vestigated several companies but found
that, while they liked his abilities, his lack
of degree barred the door to any significant
future advancement.

Enters IBM schoot

In May 1955, when he moved his family
to Kingston, New York, and started at
IBM, Bill wasn’t quite sure what to expect.
The 9-month training course—valued at
many thousands of dollars per man—had
been the big magnet for him. He hoped the
future would match his expectations.

Meets head of school

“Sixty of us started school at IBM, at-
tending class 8 hours a day. The course
consisted of about 20 subjects, mostly
dealing with computer circuits and units,
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and maintenance techniques, The teaching
was adult, superb. After the first 20 weeks,
we received a living expense allowance,
over and above salary. We kept our own
grades, and every 6 weeks when we re-
viewed them with the instructors, they
asked us for ways to improve the course. I
expected a casual ‘hello” wken I met the
Division Manager of Education, but he
talked to me for an hour about myself and
my interests. The real concern IBM has
for you as an individual, both before and
after they hire you, is undoubtedly one
reason why we all began to take a lot of
pride in this outfit.”

Joins home-town computer site

Bill had joined IBM as a Field Systems
Engineer. After graduation, when 10 of his
classmates were immediately promoted to
specialized assignments, Bill was assigned
to a computer site near his home in Mt.
Holly, New Jersey, with IBM paying his
moving expenses. For the first two months
he helped install the SAGE computer, an
important link in America’s air defense.
Ultimately, such computers will ring Amer-
ica’s entire air defense perimater. Looking
back, Bill notes, “I'll admit the work was
laborious and difficult, but still I have a
sense of great accomplishment. Together
we all helped create something of value
from almost nothing.”

RADIO-ELECTRONICS
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World’s largest computer

“The computer is probably the largest one
in the world, with over a million compo-
nents. Flattened out, it would probably fill
a ball field. The computer analyzes radar
data on every object in the sky. Then it
checks each object against available traffic
information and identifies it as either
friendly or hostile. It can make sugges-
tions, but it can’t send a Nike missile
against what it thinks is a ‘baddie.” Only
airmen can make that decision.”

Bill gets electronic computer education
at IBM Kingston

Supervises fifteen

Recently promoted to Group Supervisor,
Bill now directs an entire shift of 15 men,
reporting to a Group Manager. His job:
to maintain the computer in combat readi-
ness. *‘I have to be familiar with the entire
system. I rely on two types of specialists
to help me: computer units men who are
specialists in certain areas; systems engi-
neers for the over-all computer.”

Miles does diagnostic programming
on the Operating Console of the
Sage Computer

MAY, 1957

Miles nails down problem with
Site Manager R. Schimmel

Buys house, car

Bill has bought a 7-room house in Mt
Holly. When not busy with his son and
twin daughters, he likes to bow!l. He drives
a new automobile. He's enjoying the good
life, and expects it to get even better. His
employee benefits alone represent a cash
value of many hundred dollars a year. He
expects the IBM-sponsored General IBduca-
tion Program will prepare him for higher
management responsibilities. Later, Bill's
manager said, “He's currently assuming
the responsibilities of an electrical engi-
neer.”

But the question remains: Is Bill really

an engineer?

The “professional’ engineer

“No, I certainly don’t consider myself a
‘professional’ engineer, qualified to design
machines, for instance. But the point is,
I'm doing work ordinarily done by engi-
neers . . . work usually denied to men
without a degree.”

IBM upgrades technicians

Could he do this elsewhere? “Of all the
companies I know, IBM appears to be one
of the few upgrading the technician to the
level of engineering responsibility. Fortu-
nately for me, IBM had the imagination to
get men without degrees and encourage
them to rise in responsibility and income
to the level of their native talents . . . not
what their formal education dictates.”

*Student” Bill Miles
diagrams computer circuit
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Both titles gain

Is this a sign that the educational system
is wrong? “Not at all,”” answers Bill Miles.
“A Doctor’s, a Master’s, a B.S. degree
stand for something and always will. But
if a technician can perform many jobs that
traditionally belong to the engineer, they
both stand to gain. The technician, because
he gets much of the engineer’s salary,
satisfaction and recognition; the engineer,
because he is free to do work which only a
man with his formal training can do. When
everybody wins, and nobody loses, it’s the
sign of a good thing.”

Since Bill Miles joined IBM, opportuni-

Home-town assignment pleased
Miles' wife, son, twin girls

ties in the Projeet Sage program, destined
for long-range national importance, have
grown more promising than ever. If IBM
considers your experience equivalent to an
E.E.,, M.E. or Physies degree, you'll re-
ceive 8 months’ training, as a Computer
Systems Engineer. 1f you have 2 years’
technical schooling or the equivalent ex-
perience, you'll receive 6 months’ training,
as a Computer Units Field Engineer, with
opportunity to assume full engineering
responsibility. Assignment in area of your
choice. Every channel of advancement in
entire company open—and IBM is leader
in a field that's sky-rocketing in growth. All
the customary benefits and more. WRITE
to Nelson O. Heyer, Room No. 3105,IBM,
Kingston, New York. You'll receive a
prompt reply.

MILITARY
PRODUCTS

IBM

® DATA PROCESSING

e MILITARY PRODUCTS

e TIME EQUIPMENT

e ELECTRIC TYPEWRITERS
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The Ceramic

Capacitor with

the ‘““Million Dollar”’ Body

Over a million dollars was spent to
make C-D the first plant in the
world in which the manufacture of
ceramic capacitors was controlled
clectrically. Scrupulous supervision
and control of quality is paramount
in the production of a C-D Ceramic.
“Quality” — had top priority. The
“Million Dollar Body” is proof of
the rugged stability, the consistent
uniformity and dependable long life
of C-D Ceramics. Ask your nearby
C-D Distributor for a catalog or
write direct to Cornell-Dubilier
Electric Corp., So. Plainfield, N. J.
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—Cornell-Dubilier capacitors

South Plainfield, NewJersey; N-w Bedford. Worcester & Cambridge. Massachusetts; Providence & Hop+ Valley.
Rhode Island; Indianapolis, Indiana; Sanford, Fuquay Spnings & Varina, North Carolina, Venice, Calif>rnia, &

Subsidiaries, The Radiart Corporation, Cleveland, Ohio; Cornell-Dubilier Electric International Corp., Naw York

ENGINEERING S

prepare for - B § DEGREE ‘—Paioc
i IN 17 MONTHS L7~

tunitics of  the
Electronie  Age!
Earn your 1818, dexiee in 27 months at Indiana Technleal

College,  Intensive  speetalized  conrse. Comprehensive
trining in cleetronies, television, advanced radio theory
and  desien, Modern

math and eleetrieal  engineering.
laboratories, Low rate. LS EGREE IN 27 MONTIHS
in Acionautical, (Iu wieal, Civil, Electrical, and Mech.
Engineecing: in THS in Mathematics, Chemistry,
Phy<ies. Al I~nununm. Reience  preparatory  courses,
G, L oapproved.  Enter June. Sept.. bwee., March, Earn
part of your eapenses in Fort \\u)m. (lll:lluln.
INDIANA TECHNICAL COLLEGE
1757 E. Washington Blvd., Fort Wayne 2, Indiana
Please send me free information on B.S. ENGINEERING
DEGREE IN 27 MONTHS as checked.

) Electronics T Chemical O Aeronautical
7 Civil ~J Mechanical M Eleetrical
B.S. DEGREE IN 36 MO. in: Math.[J Chem.J PhysicsT}

Name
Address

COMPLETE

INSTRUCTIONS

Sending . Recenvmg | TO HELP YOU

Easy to Learn ... FA | T0 TEST YOU
Available in cither speed ‘

TO TEACH YOU

\

45 RPM 7"........ s1.25 ||
or 78 RPM 12", . .. $2.25 GIVES YoUu
| MESSAGES TO
Dealer, Jobber and Mail Order ! DECODE
Firm. Inquirics Invited! I
UNCLE SAM RECORDINGS Dept. B-5

59 E. Van Buren S$t. Chicago 5, lllinois
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(Continued from page 100)
house. Upon admittance I was led into
the parlor and reminded politely of the
guarantee we had placed on the set.
There sitting on a table, and I re-
membered the table due to its odd
triangular shape, was the Olympic
table model. Confidently I reached for
the on-off switch and turned, but I
heard no click. Upon closer scrutiny
I saw I was stupidly holding the ver-
tical control. Then I noticed this was
a 16-inch Olympic but it was a dif-
ferent model and year. The controls
on this model were in different places
than the other model. 1 courteously
asked my customer whose set it was.
With flushed cheeks it all came back
to her. This was her brother’s set that
he brought over and the one we re-
paired was upstairs in the bedroom.
Stammering slightly, she giggled, “Is-
n't that a funny one?”

I smiled back, “Yes, it is.”

We had a 19-inch RCA chassis in the
shop (left the tube in the cabinet in
the home) that took a tuner repair
and complete if alignment. A few days
after delivery I was called out on a
follow-up summons on this repair job.
The man of the house opened the door
for me and led me to a basement den.
Then in a loud voice, like a well-
rehearsed top sergeant bawling out
a recruit, “There is a brown spot on
the picture tube. It was not there before
you people fixed our set!” A little
shaken up from his warm reception,
I looked at the spot. It was a skull-
and-crossbones ion burn on the phos-
phor face of the picture tube. My
attempts to explain to the customer
that it can only occur over a long
period of time did nothing but incite
rage. He screamed and threatened,
“You better put in a new picture tube
for me free or else!” I departed from
this boiling emotional inferno as rapid-
ly as I could. An odd thing happened
a couple of days later at one of the
wholesale houses. I met a cronie of
mine and, as TV technicians will do,
we recounted our outstanding expe-
riences of the immediate past. I started
to tell him this one and before I was
half done he stopped me, told me the
man’s name, address and make of set.
Then he related a like episode that
happened to him with the same man
and the same picture tube over a year
ago.

I hope I have not given you the
opinion that these are typical cases.
These histories are not the usual expe-
rience the TV technician runs into. The
stories I have related are the offensive
minority but like all unpleasantness
their emotional impact make them stand
out like hot pokers in the mind. They
are the nasty small group of individuals
who don’t get along with their neigh-
bors and who are designated in depart-
ment-store credit lists as poor risks.
From the banker to the newsboy they
employ their tricks and become known
for them. They are customers we could
do without. END
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Here’s
why we added
dealer meter

R O I A R R I I NN SN A}

testing

mevs e s s e s s ss s oo

For vears, vou service-dealers have leen
checking your tubes in dealer meters. This was
in addition to many exhaustive tests — male-
rials control, production, quality, design, and
lite — that we tube manulacturers have been
running ourselves. And vou found it good in.
suranee. or vou wouldn’t have continued to do
this extra work.

As another step in our program (o serve you
independent service-dealers, and to correlate
our tests with vours, we decided to do this job
for you. Instead of making our last check a
simple conventional short test, we put CBS
tubies through the latest type of dealer meter.

If you are one of the thousands of dealers
who have heen buyving CBS tubes, vou know
the result. You have been getiing, in addition
to a high average quality, practically no
inoperables.

And vou have discovercd that double-
checking CBS tubes confirms it. When you do
test thent in [ront of vour customer, the tubes
and you always look “good™ to him. And the
impression lasts because the tubes last. Most
important of all, you have been expericncing
fewer call-backs . . . and, il you took time to0
figure it out, more profi.

Make us prove our point. Try CBS tubes . ..
test then, put them to work, finid out for vour-
self: It is a lact that there are no better tubes
made than CBS tubes.

Reliable products
through Advanced-Engineering

CBS-HYTRON

Danvers, Massachusetts

A Division of
Columbia Broadcasting System, Inc,
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JERRY KASS

N most channels the video car-

rier of a television signal is

only 1.5 me higher in frequency

than the sound carrier of the
channel below it. Similarly, the sound
carrier of a TV signal is only 1.5 me
below the video carrier of the station
above it. Thus, the broadly tuned rf
cireuits of TV tuners provide little
protection against strong adjacent-
channel interference. Of the two pos-
sibilities for this type of interference
the lower-channel sound is the most
bothersome, producing a visible beat
in the picture that varies with the
audio modulation. This will often occur
when a receiver is tuned to a fringe
signal of perhaps 100 upv while the
adjacent-channel signal produced by a
local station is picked up at a power-
ful 50,000 uv.

This problem can be attacked from
several angles, including antenna orien-
tation (favoring the desired signal),
changing the height or location of the
antenna, using an antenna with a good

response curve and
adjacent-channel

adjusting the if
tuning or adding
traps.

A simple, cfficient method of atten-
uating these and other undesired signals
is to use a stub. This is nothing more
than a short length of transmission
line connected to the antenna terminals
of the receiver, in parallel with the
antenna lead-in. Ordinary 300-ohm line
can be used and is c¢ut to either a
quarter-wavelength with the uncon-
nected end open or half-wavelength
with the unconnected end shorted.

A transmission line contains dis.
tributed inductance, capacitance and
resistance, the ingredients of a tuned
circuit. Fig. 1 shows open and shorted
transmission-line sections, two are a
quarter-wavelength and two are half-
wavelength. The open end is a point
of minimum current, maximum voltage
and thus maximum impedance. The
shorted end is a point of maximum
current, minimum voltage and there-
fore minimum impedance. Each quarter-

front-to-back or front-to-side ratio, wavelength back from the end of the
line the voltage and current positions
are reversed. Thus, a quarter-wave line
——————— ———=——7F at one frequency will have the same
o . . . .
S characteristics at frequencies where it
} - ~~.f becomes three-quarter of a wavelength,
> five-fourths, ete. The generator in Fig.
i ] 1 looks into a high impedance with the
7 shorted quarter-wave and the open-
ended half-wave lines. It looks into a
T T~ —a_——— 777 7E low impedance with the open-cnded
- T . quarter-wave and shorted half-wave
= .
= =~. lines. Suppose we replace the generator
T @ with the antenna input terminals of the
174 &
———— R T s ¢
,/x\\ el
e -~ - -
///’ \\\\ ’/’ ~a <
'_
172 A
‘‘‘‘‘ - "’_——--__“\‘\\X’ﬂ’—‘—_?
/’A e e —~
- i~ = Sy
- ~ P ~J
) 72k

Fig. 1—Transmission line stubs.
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receiver. The high-impedance stubs act
like parallel-resonant circuits across
the input terminals with the low-
impedance units appearing as series-
resonant circuits. Since a series-
resonant circuit acts as a virtual short
circuit between two points, either an
open-ended quarter-wave or shorted
half-wave section will bypass an inter-
fering signal while offering higher
impedance to the desired signal. The
impedance rise off resonance will vary
with the Q of the resonant circuit. A
section of 300-ohm transmission line
represents a relatively high-Q cirecuit
and is very selective.

The dimensions of the quarter- or
half-wave stubs depends upon the fre-
quency to be attenuated and on the type
of line used as the stub. Considering
frequency alone, the length of a
quarter-wave stub in inches is equal
to 2,952/f, where f is frequency in
megacycles. An important correction
factor must be added to this formula,
the wvelocity or propagation factor.
Fundamentally, this is the ratio of the
velocity of radio waves in a conductor
as compared to their velocity in air.
In 300-ohm transmission line this factor
can be taken as approximately 83%.
Thus the formula for a quaiter-wave
stub becomes

2,450

2,952 X 0.83 or
f f
For a half-wave stub the length would
be twice as great or 4,900/f.

This is also true for 72-ohm coaxial
cable, only the velocity factor is greater,
approximately 66¢ or 0.66.

The table shows the approximate
lengths of a shorted half-wave stub
for channels 2-13. The lengths are not
critical since the velocity factor of a
300-ohm line may vary from 807 to
867. In addition, this factor is in-
fluenced by the physical location of the
stub. The proper procedure is to cut
the stub a few inches longer than the
theoretical value (based on the center
frequency of a channel). Then, with
the interference on the screen, use a
razor blade and short the stub at the
end observing the screen. Next, move
the shorting point in 1%- or %-inch
intervals toward the receiver until you
pass through a minimum interference
point. Here, the line should be cut and
permanently shorted. In the process be
careful to cut only the insulation, not
the conductors.

After finding the optimum length on
a half-wave stub, cut the line about %
inch longer, strip the insulation, short
the leads and solder them.

In some cases attenuation by the
stub is excessive, deteriorating the
desired signal as well as eliminating the
interference. If this occurs, instead of
shorting the trap, terminate the end
with a small carbon resistor, lowering
the Q of the stub.

For fairly strong interference a
resistor of about 20 ohms can be used;
for a weak interfering signal use about
150 ohms. The larger the resistor the

RADIO-ELECTRONICS
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“I'M WITH U

People listen with interest when you say you’re with Univac.®

The mere mention of this world-famous organization sets you apart as someone interesting
and important. And rightly so. .. for as a Univac engineer or technician you’ll be involved in
some of the most fascinating scientific work of our day. You’ll contribute to research and de-
velopment that are completely revolutionizing concepts of national defense, scientific research,
business and industry.

The special pride you feel when you say, “I'M WITH UNIVAC”, is just one of the many
satisfactions of a career with Univac-—world leader in the field of electronic computers. For top
salaries, excellent working conditions and opportunities unlimited say: “I'M WITH UNIVAC.”

IMMEDIATE OPENINGS FOR. ..
FIELD LOCATION ENGINEERS ¢ FIELD LOCATION TECHNICIANS
ENGINEERING WRITERS
... AT PERMANENT COMPUTER INSTALLATIONS THRCUGHOUT THE UNITED STATES

Send complete resumé to:

Romingtorn Fand nivac.
DIVISION OF SPERRY RAND CORPORATION
MR. PHIL WILSON

Dept. SMy-10
Univac Park ¢ St. Paul 16, Minn,

® Registered in U.S. Patent Office
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lower the rejection and the broader the
response. Shorted leads produce an
attenuation of about 8 to 1, a resistor
of 40 ohms will attenuate a signal
approximately 3 to 1. When trimming
the stub, have it, as much as possible,
in its permanent position. Moving it
after final adjustment can alter its
attenuation properties.

When other channels are to be re-
ceived, including the one producing the
interference, it may be necessary to
remove the trap from the antenna in-
put circuit, easily done with a dpdt
switch. This situation sometimes occurs
when a desired signal is a harmonie
of the stub frequency and is attenuated.
When a section of coaxial cable is used
as the stub, trimming can be done with
a ncedle or thumbtack. Simply punec-
ture the coax, shorting the inner con-
Build today’s profits with ductor and the outer shield. Continue
to do this, moving toward the receiver

terminals. If an open-ended quarter-

MAL LOR . \ wave section is used, more care must
be taken since trimming is done by

clipping off small sections of line that
cannot be replaced. However, a little

Mercury BATTERIES e e

just about the point of maximum inter-

—the batteries of tomorrow ! ference rejection.

Channel Inches
The amazing mercury battery, pioneered by 2 %4
Mallory, helped make practical the 3 7%
remarkable new pocket-size transistor é éé
radios. T'iny, powerful, long-lasting, Mallory 6 575
Mercury Batteries are the fast-growing 7 275
line that will bring you profitable sales 3 263
today . .. even greater sales tomorrow. 18 52%
Mallory Mercury Batteries excel in long 11 243
shelf life . . . in service life and economy 12 23 %
in transistor portables. To help spark 13 23
your sales, you get the backing of Lack of brigh+ness

year ’round promotion and strong
advertising in magazines like The
Saturday Kvening Post, Time, ! i :
Newsweek, Business Week and thing I noticed was a considerable laci:
TV Guide. ! FROM VIDEO AMPL

A Crosley chassis 473 came in with a
peculiar set of symptoms. The frst

See your Mallory distributor today, 1
and get full facts on the fu/l line
of Mallory Mercury and
Zinc-Carbon Batteries.

Ta 2K

GANS(ED TO LINE Sw

IS0K 47K

-
]
—— 162

47K

RADIO
BATTERY
TO SYNC CLIPPER

. ¢

Fig. 2—Crosley chassis 173. Coupling
circuit from video amplifier to kinescope.

M 200

of brightness. The horizontal output,
damper  and  high-voltay: circiits
checked out perfectly. I then noticed
that varying the contrast comtrol pio-
duced the effect of varying the bright-
ness control. The video amplitier tiube
was replaced and all components
checked but nothing was found to be
2 2 0 T defective.

1 L; i , S e s LY D The signal applied to the cathode of
P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA the 21ATP) picture tube 1s about 60
volts peak-to-peak, which is just about
normal. Figuring that the pictuie tube
might be defective, I replaced it, but
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still mo change i the symptoms. The
video amplifier circuwit in this set is
fairly complicated, and it is difficult to
get voltaye measurements and tell from
them just what the trouble is. Have you
any information on this defect?—T. R,
Spolkane, Wash.

The most important symptom you
noted was the fact that the contrast
control had a significant effect on the
brightness. The logical component to
cause this etfeet would be a defective
coupling capacitor, Cl1 (Fig. 2). With
this unit open or leaky, a high positive
voltage is placed on the cathode of the
picture tube, and variations in the
contrast control produce variations in
the picture-tube bias.

A quick check of this trouble con-
sists of turning to an inactive channel
and turning the brightness control to
maximum. Then vary the contrast con-
trol to minimum. If the brightness
of the raster changes, it is almost
certain that this capacitor is at fault.

Printed-wiring connection
I have recently been getting some
sets that use printed-circuit wiring and
have had sone trouble repairing breals
and raised foil. It appears to be «
IB3-GT

TO DAMPER CATH

12CUe
HORIZ OUTPUT

i TO HORIZ

:2W_IC6I7 DEFL COLS

o047
'

i

a4 22k J 28 TO DAMPER
— TPLATE

IFig. 3—Capehart CX43 with circuit
modified to eliminate snivets.
simple job but I have had callbacks
with sets in which | repaived breaks in
the printed wwing. FPerhaps there is
some special procedure that can be
used for ihis type of work. I would
uppreciate (l)lJ suggestions you may

have—T. S, E., Scranton, Pa.

Repairing p)mted wiring is not a
special art, but simply requires careful
soldering. The usual precaution of
applying no more heat than is necessary
should be followed, and all materials
in the soldering operation should be
clean.

If one of the connecting copper strips
or foil on the printed circuit board is
cracked or broken, two methods can
be used for repair. If the break is very
small (a crack), tin both sides of the
break and flow solder across the gap.
If the break is large, tin both sides of
the break and lay a piece of hookup
wire across the gap, allowing about
1/16-inch overlap. Then solder the
wire to each side of the gap.

Bare wire can be used if the break is
small, and insulated wire if there is a
chance of a short circuit. The wire
should be tinned before use. If the

MAY, 1957

for value 1n
‘wire-wounds”

make 1t

MALLORY

Take your choice of these Mallory
wire-wound resistors, and you're
sure of long service and stability
on any replacement job.

Mallory vitreous enamel resistors are
protected against moisture and
corrosion by a specialnon-porous,

non-alkaline vitrified coating . . .
are wound on a high-stability
steatite core. In both fixed and
adjustable types, 5 to 200 watts.

Mallory axial lead resistors, famous

for cool operating and easy
mounting, are coated with
dense, non-corrosive cement that
keeps moisture out, and assures
good heat dissipation. Leadscan’t

pull away {rom the winding.
4-watt and 7-watt ratings, in a

full range of res

istance values.

Order now—from your nearby
Mallory distributor!

a
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P. R. MALLORY & CO.

Inc.,

INDIANAPOLIS 6, INDIANA
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New release—a brilliant exposition

O ENERGY
by Sir Oliver Lodge,F.R.S.

A remarkable book that examines and ex-
plains the fundamental forces about us. This
classic non-mathematical exposition of this
important subject by the eminent English
physicist has been specially edited and illus-
trated for this long-awaited reprint. The sub-
ject of energy is presented in a crystal-clear
fashion. The author's brilliant word pictures
are amazingly thorough and generate com-
plete understanding. Illustrated. Soft cover.
64 PP. FF 200l Only 81.25

[ BASIC POWER ELECTRICITY
by Anthony J. Pansini

The important subject of electricity as used
in the industrial and power utilities field is
made crystal clear in this ‘picture-text’
course. The pictorial approach for the ut-
most in visualization is combined with clear,
concise text to give a down-to-earth explana-
tion of this subject that is rigorously correct
technically.

[J PICTORIAL MICROWAVE DICTIONARY
by Victor J. Young & Meredith W. Jones

This pictorial dictionary, written by two
acknowledged experts in the microwave field,
presents with rigorous accuracy the micro-
wave language.

Derivation, explanation, definition, and illus-
tration are combined in such fashion as to
give the reader complete coverarke of the
microwave activity. Organization of the dic-
tionary makes it easy to use . . . and very
understandable.

Soft Cover, 534 x 8147, illus.

FIBB. .. . e, Only §295

O BASICS OF PHOTOTUBES & PHOTOCELLS
by David Mark

This book is devoted to the explanation of
the principles and practices surrounding
phototubes and photocells, with the utmost in
visual presentation to make the sulject most
undvnumhble {t is tantamount to a “'pic-
. yet it is authoritative and

ture course”’

Soft Cover, 136 pp., 5% x 8W", illus.

. ....Only §2.90
U1 REPAIRING TELEVISION RECEIVERS
by Cyrus Glickstein
The most modern completely prncticgl boo}<.
written by an expert with long experience in
television receiver repair. Devoted to trouble-
shooting and repair techniques which are
modern. yet down-to-earth. Covers t‘he use of
simple as well as elaborate test equipment of
all kinds. Profusely illustrated. .
Soft Cover, 212 pp., 5% x 8127, illus.
IO Only $1.10

IF YOU WANT THE BEST
IN TV SERVICE INFORMATION

PHILCO GE EMERSON
ADMIRAL RCA MOTOROLA
SYLVANIA ZENITH WESTINGHOUSE
HOFFMAN CROSLEY PACKARD.BELL

Covers Production 1950-1956

RIDER'S NEW
SPbO

("single diagram only”)

SERVICE

ONLY 50¢ PER CHASSIS
AT YOUR LOCAL JOBBER

sCLE=

.'Hj?g Buy these and many other
“#=fi"m RIDER BOOKS at your
b =1 electronics parts jobber,
il Ibook store or department

s

t,f\a store book department. Look
- for the Rider Bookseller,

FREE!
leather, gold-stamped bookmark, if
you write
Spring-Summer Catalog RE-5.

If your jobber, book or department
store does not sell
books you want, order direct by
checking book desired in this ad.
Add state and city tax where
applicable. Canadian prices ap- ¥
proximately 6¢ higher.

———

You Don’t Need a Degree To Succeed in Electronics
HELP YOURSELF THE EASY RIDER BOOK WAY

I BASIC SERIES by
! Van Valkenburgh, Nooger & Neville, Inc.:

{ The fabulous picture-text books that teach}
1 faster and easier! The theory, principles, and !
| practice of electricity, electronics, and syn-I
t chros and servos are here presented in al
| manner that permits a rapid grasp of thel

fundamentals of these vitally important sub-|

jects. Over 2,000 specially prepared illustrea-}

tions present, explain, and make every topicl
| discussed picture-clear.

1 O easic Electricity 1
i 2 #1069, soft cover, 5 vols,, 624 pp,, [}
| per set $10.00 |
I #1691, cloth bound in single binding....8§11.50 |
:C] Basic Electronics H
| #1170, soft cover, 5 vols,, 350 pp., |
l per set $10.00 i
#1701, ¢loth bound in «ingle binding....§11.50
:C] Basic Synchros and Servomechanisms !
H F 1880, ~oft cover, 2 vols, 270 pp., :
1 per set $5.50 H
F100H, cloth bound in <ingle binding... £$6.95

00 HOW TO INSTALL & SERVICE INTER—
COMMUNICATION SYSTEMS by Juck Darr

The growth of the intercom as a modern tool
of business presents an important service and
installation opportunity. This book covers com-
pletely installation and maintenance of com-
mercial intercommunication equipment.

Soft Cover, 152 pp., 514 x 8147, illus.

FABY i Only £3.00

[J Tv TUBE LOCATION & TROUBLE GUIDE
(RCA) DLy Rider Lab. Staff

This book shows the tube locations for all RCA
TV receivers produced between 1947 and 1456.
It lists the tube complement, key voltages, and
common troubles correlated with the tubes that
may be responsible for them. Complete chassis
and model index.

Soft Cover, SG pp., 5% x 815" illus.

HVD Only S1.28
O INTRODUCTION TO PRINTED CIRCUITS

by Robert L. Swiggett

Gives complete coverage to the various manu-
facturing processes, practical applications and
the scrvicingr techniques peculiar to printed
circuits.

Soft Cover, 112 pages, 51 x 8147, illus.

FABI s e Only $2.70

ELECTRONICS TECHNOLOGY SERIES
edited by Alex. Schure, Ph.D., Ed.D.

An economically priced series of books ex-
plaining the basic concepts and principles of
individual phases of electronics technology.
Each book deals with a specialized subject.

”

{J#166 RC & RL Time Constant.Only $ .90
{0 #166-2 FM Limiters & Detectors

lys .90
[0 #:166-3 Frequency Modulation.. .Only $ .90
(] #166-4 Crystal Oscillators .. 0nly $1.25
7 £#166-5 A-M Detectors ... .. Only $1.25
{0 =166-6 Limiters & Clippers ... Only $1.25
[J #166-7 Multivibrators .Only $ .90

[J #:166-8 R-F Transmission Lmes Only $1.25
[J #166-9 Amplitude Modutlation Only $1.25
[ 2166-10 Blocking Oscillators ... Only $1.25
[0 #166-11 Wave Propagation ......Only $1.25

[J #:166-12 Superheterodyne
Converters & I-F
Amplifiers ... Only $ .90

[J #166-13 L-C Oscillators .. Only $1.25
[J #166-14 Antennas ... ...Only $1.50
[0 #166-15 Inverse Feedback .....Only$ .90
(] #166-16 Resonant Circuits ........0nly $1.25

FREE! Handsome genuine

today for FREE 1957

the Rider

JOHN F.RIDER PUBLISHER, INC. 115 wast 141h Sireet, New York 11, N. Y.
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printed-circuit foil becomes raised from
the board or panel, simply cut off
the raised portion and replace it with
a piece of wire as done with a break.
Once again, watch out for excessive
heat from the soldering iron.

Snivets

What appears to be a drive line is
on the right side of the screen in a
Capehart CX-43 chassis. The set has
no drive control, but I inserted a
trimmer in the output tube grid cir-
cuit and varied it. There was no change
in the wvertical line. I yepluced the
12CU6 with a few other mew tubes,
but the effect remained and only varied
slightly in intensity. I also noticed that
the line was stronger on the higher
channels and on weaker stations. On
inactive channels the line broadened
into several wavy wvertical lines.

Changing component valies in the
horizontal output civcuit helped sonte-
what but fell far short of clearing up
the trouble. I tried placing an ion-trap
maynet over the output tube as in
Barkhausen oscillations, but this had
little effect. Franeisco.

It appears you have on your hands
a little case of snivets. This is some-
what similar to Barkhausen osecilla-
tions but appears on the right side of
the screen. There is radiation from
the horizontal output stage which is
picked up at the lead-in to the tuner.
The effect is most noticeable on the
weaker channels because the age voltage
is low and the gain of the set is high.
In some cases an ion-trap magnet placed
over the horizontal output tube will
clear up the trouble only to the extent
that the oscillation frequency will be off
the television bands.

In your chassis, the snivets can be
removed by introducing some degenera-
tion in the screen-grid circuit (Fig. 3).
Remove the present 6,000-ohm secreen
dropping resistor and replace it with
1.500-ohm and 4,700-chm resistors—2
watts should be sufficient. Then, re-
move (612, leaving the 1,500-ohm
resistor unbypassed. A smaller .047-uf
capacitor is then connected between
the two screen resistors. Whether this
resistance breakdown will provide
optimum attenuation of the snivets
cannot be certain, and you may have
to experiment with various combina-
tions that total approximately 6,000
ohms. END

PROBLEMS

with
Low-Voltage

POWER SUPPLIES

will infroduce our next month's

Television Clinic

RADIO-ELECTRONICS
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By
COOPLR.

ROBERT B. JR.
ELEVISION dx, being seasonal,
has always attracted a number of
fair weather dx’ers and a smatter-
ing of enthusiasts who stick with

the dials all year long. This is not the

way we can truly explore the potentials

of long-distance television reception,
Our mail indicates another breed of

dx’ers——dial twisters who find as much
pleasure in noting what is nof coming
in as well as what is making the grade.

Typical of the “all-weather dx’ers,”
Mrs. Doris Johnson of Longview,
Wash, found time to log some very
impressive dx during the normal “dead-
band” conditions of January and early
February. Included in her log are 22
meteor-scatter skip loggings,
new stations!

Sporadic E

Although we mentioned the sporadic-
E opening of Jan. 3 in our March TV
dx column, numerous reports have since
arrived, many of which are worthy of
mention, This opening was one of the
biggest ever observed in winter and
even rivals some of the day-long
suminer openings of past vears., Frank
Hill of Gallipolis, Ohio, describes the
opening as the “‘best he had ever seen,”
bar none. And this is from a dx’er
with over 200 stations to his eredit!
From all appearances, the skip began
shortly after noon EST and was still
coing strong by & pm EST. The only
avea of the country that appears to
have escaped the barrage of TV dx
signals the greater Northwest. If
this type of opening is any indication
of the summer sporadic-E season, we
will have quite a summer on our hands!

is

F2 skip

To this date, no reports of F2 recep-
tion from South American or Hawaiian
stations  have reached this  desk,
although we feel sure that there have
been instances when the s=kip reached
channel 2 between the two continents
during February. From San Antonio,
Tex., Calvin R. Graf reports continucd
reception of sound transmissions of
European television stations as late as
I'eb. 1. Along with the stations men-
tioned in the last column, dx’er Graf
has added calls from Russia (5,800
miles!) and Ireland.

Down in Australia, television has
just beeun to tind a foothold, with two-
three stations actually operating in
Sydney and Melbourne at present. To
George F. Palmer, of Victoria, Aus-

MAY, 1957

with 7 |

New items
to save t:l.me,e,_

make mone '

...literally hundreds of them,

in Centralab’s
‘new Catalog 30

Tells vou what’s new at vour Centralab distributor.
Keeps vou up to date on the latest developments
that make servicing of radio, TV, and electronic
equipment faster and more profitable.

3 coantala,
CargC M
Shows hundreds of new, exciting items it pays you g 10 Oy,
to know about — new values in Packaged Electronic
Circuits — new volume controls — new ceramic

capacilors — new switches — new transistor amplifiers.

""- /

ﬁ-./

%

Everything is arranged so that it's easy to find just what you're looking for.

Ask your Centralab distributor for your free copy, Or write us today.

Cen"iraiab A DIVISION OF GLOBE-UNION INC.
_XR____ . ® Q22E EAST KEEFE AVENUE . MILWAUKEE 1, WISCONSIN
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STAN-BURN
PP

I SPECIAL COMBINATION!
GARRARD-RC 121
4 SPEED HI-FI UNIT

Inciudes: GE RPXOSOA maagnctic cartridge. BOGEN
RRS10C AM-FM-RECEIVER (tuner & amplifier on a
smgle compact chassis. 10 watt_amphf tlat freq
jow dist. Autom. Freq. Control for precise
(urllrlq includes volume, tuning, bass tone, (I’oble
tonc, and 'unttlon selection plus connections for
tape recorder). SP12B ELECTRQ-VQICE 12" SPEAKER
{40.50 cps. 20 watts Rcsp. 30-13.000 cps. 16 ohm
imp. Sens. rtg. 46 db. Crossover 4500 cps.
Ainico V magnet 121/3” dia.}. BASE REFLEX CABINET
(Modern design. completely insulated. h(‘avy plywood
construction) and RECORD CHANGER BAS

A $250.00 YALUE— 95
YOURS FOR ONLY, ...,...... 5199
Specify BLONDE OR MAHOGANY FINISH desired

You may choose other components in place of above
Send us your list tor lowest package prlceA

CATHODE RAY TUBE SPEGIALS

ONE YEAR GUARANTEE
STAN- STAN-

(6 - g
24CPaA* .
..24DPAA¥

Stan-burn CRT tqhes RCA licensed—Mfd, by Lincoln
Prices suhjeet to change without notice

$20 WORTH OF ELECTRONIC PARTS IN GRAB-BAG
consisting of: Porce sockets, coils. speaker, trans
resis, cond. ONLY.. ..$1.98 (plus 50¢ postage)

T TAPE RECORDERS—Fumous Brand

PECIAL SPECIAL
List Pr. $2490.95 5169 00 Li-t I‘ . 812 i $79.95
List Pr. 1699 05 9.00 List 43 59.9S

Write ‘for comDIcle iiTustrated deta)ia.

RECORDING TAPE—TOP QUALITY

_—_—.—__.—.______—-__.——q—

I'lastic base—1200 Foot on 7" Reel—Fieq. Rewponse:

50-15.000 eps.

R(‘(I oxide base . . Lots of 12, ea. $1. 49
Simne—a00 foot on 57 Recl Lots of 12, ca.

1RO’ MYLAR Lots of 12 rolls $2.40 ed

Single rolls ... .. B R ..$2.70 ea.

KITS We stock the follewing manufacturers
* comnplete linc of kits—sce reference pages.

EICO.....see pages 31, 32 | ARKAY . seec page 126
QUALITY. scc page 135 [ FLECTRO-VOICE ..

JENSEN......see page 120 | CABINART. .see page 95
All domeshc orders will be shipped prepaid for a
limited time. Send us your list. Order by Manufac-
turer and Model Number of item,

VM 4 SPEED MHI-FI CHANGER—Modet 1210 with

Ronette, Sonotone or Asiatic flip-over cartridge, $22.95
RC 456 4-speed Collaro, BRAND -NEW Speclal $33. 81
45 RPM SPINDLE for abo .. 2.9
4 SPEED PORTABLE RECORD PLAYER Wl!h MONARCH
CHANGER—Ronette cartridge—Two Tone Case $33.95
VM 4 SPEED
amplifier ..
WEBSTER 4-speed a Min automatic
Sonotone or Asiatic flip- over cartrndgc
MONARCH Model UABU 4 SPEEO AUTO INTERMIX
CHANGER with crystal cartridge
Same with GOLD RING 500 S
Same with G.E. RPXQOS
Sames with G.E. RPXOS52A- Diam.
45 RPM SPINDLE. ..ot
TU-8 MONARCH 3 Specd MOTOR &

TABLE UNIT (less arm) NEW LOW PRlCE 3.95

HI-FI DIAMOND NEEDLES—1 yr. guar
SINGLE DIAMOND NEEDLES .. $949

DIA/SAPPH (Dual Necdles) . e e e 1149
Shipped PPD. (Specify cartridge make)

WHY HI-FI COMPONENTS o KITS
o RECORD PLAYERS o TAPE
PAY RECORDERS e TUNERS e

AMPLIFIERS e SPEAKERS o
MORE, ELECTRONIC PARTS &
® TUBES e Etc.

Top brand nationally adv. merchandise in this and
other Radio & TV mags. is yours at low. low cost.
Send us your list. Give Mfr's name and Model No. of
item. Write for 'S7 catalogs to Dept. RE-5 today.

COMPLETE HIGH _FIDELITY DEPARTMENT.
SEND US YOUR LIST FOR LOWEST QUOTATIONS
ON ANY ITEM
We invite export inquiries and offers. Our export de-
partment will give special attention to expcd-tmg
foreign orders at minimum commissions. We ar
authorized distributors for United Motors. all DEICD

and Gen. Motors Auto Radio parts in stock.

We also carry a complete line of popular makes of
Radio Tubes at 50 10 discount. Also many other
special purpose and transmitting types. and all eloc-
tronic parts and cquipment at lowest prices. nd
us a |ist of your requirements for prompt quatatlons
Terms: 209, with order. Balance €.0.D. All prices
F.0.B., NEW YORK Warehouse. Mlnlmum order $5.00,
Worite for our latest price list and Hi-Fi Catalog RE-S.

All Prices Subject to Change Without Notice

STAN-BURN a0cee. oo

558 COMEY ISLAND AVE. = B'KLYN 18, N. Y.
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TV DX {Continued)

tralia, television reception problems are
not at all new, however. Mr. Palmer
has been set up for television reception
for several years now. Complete re-
ceiving setups for both Anierican and
British transmissions, including the
appropriate antennas, all mounted on
a 90-foot tower, have been functioning
almost continuously for over a year.
In this time, no dx reception has re-
sulted, but Mr. Palmer is not ready to
give up. In faet, he has high hopes for
reception from the Hawaiian islands
at some time during these spring
months. Reception of the BBC channel-1
broadcasts from London, on 41.5 me,
should also be possible soon.

Not in the category of F2-layer
reflection, but in the himits of inter-
national dx, we have a report from
Egon Strauss, Buenos Aires, Argentina.
Included with this report are several
photographs tuken of Station PRF-3-
TV, channel 3, Sao Paulo, Brazil. as
received on Dec. 31, 1956. It is inter-
esting to note that this date also pro-
duced sporadic-E skip in the northern
areas of the United States, and at
roughly the same time. RaDp1o-ELEC-
TRONICS' TV Dx Column would be very
interested in receiving any other TV
dx reports from South America.

Predictions for May

Scattered sporadic-E openings will
be occurring as this is read, concentrat-
ing for the most part on late afternoon
and early evening hours, Following a
slow start, the major scason should find
a good foothold after the 15th of the
month, with several large-scale open-
ings before the end of the month.
Watch the early-morning and early-
evening hours for niost of the sporadie-
E rcception. The period around the
25th may produce some excellent trops
along the Great Lakes and throughout
the midwest. Watch the high bands
very carefully preceding a sudden in-
crease in temperature and humidity in
your area.

June predictions

In the summer of 1956, sporadic-E
skip peaked for the summer months in
the first 10 days of June. In 1955, the
month of July was definitely tops, as
it was in 1954, We can only make an
educated guess at what this year will
bring. The first 12 days of June should
see very frequent sporadic-E action,
with some double-hop reception, espe-
cially along about the 5th. A slump
wil probably occur around the 14th, if
sporadic E follows its usual patterns,
with reduced skip aectivity until the
24th or so. Trops reception in the
fringe to 400-mile range will be very
much above average during the entire
month. The earlv morning and late
evening hours will be best for extended
trops reception.

Report Forms

RADIO-ELECTRONICS makes TV dx re-
port forms available free of charge.
Simply address a posteard to TV Dx
Editor, 154 West 14th Street, New
York 11, N. Y. END
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LOWEST

hum. .. noise...

microphonics...

in a lowu
dual triode . . .

Amperex
Eccaz A PLUG-IN

REPLACEMENT FOR THE 12AU7

MICROPHONICS:

Negligible in amplifiers requiring an
input voltage of at least 100 mv for an
output of 5 watts. No special
precautions against microphonics
necessary even though the tube is
mounted in the near vicinity of a loud-
speaker with 5% acoustical efficiency.

HUM AND NOISE LEVEL:

Better than —60 db relative to 100 mv
when the grid circuit impedance is no
greater than 0.3 megohms (at 60 cps),
the center tap of the heater is
grounded and the cathode resistor is
by-passed by a capacitor of

at least 100 mfd

OTHER Amperex TUBES FOR
HIGH-FIDELITY AUDIO APPLICATIONS:

ELB4/6BA5 9.pin power pentode; 17 W PP
6CA7/EL34 High-power pentode; 100 W PP
EFB6/6267 Low-noise high-u pentode
ECC81/12AT7 Low-noise medium-u dual triode
ECC83/12AX7 Low-noise high-u dual triode
G234 Cothode-type rectifier; 250 ma
EZB0/6V4  9-pin rectifier; cathode; 90 ma,
EZB1/6CA4 9.pin recilifier; cathode; 150 ma.

At All Leading Electronic
Parts Distributors

Amperex

ELECTRONIC CORP.
230 Dufty Ave., Hicksville, Long 1sland, N.Y.

RADIO-ELECTRONICS
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Xl A7 LAST conpewsir esres

THAT DOES THE
WHOLE JOB!

The Model CT-1 IN-CIRCUIT’
CONDENSER TESTER

The CT-1 actually steps in and takes over where
all other in-circuit condensers fail. The ingenious
application of o Double Parallel Balance principle
gives the CT-1 a tremendous range of operation
... and makes it an absolute ‘must’ for
every serviceman.

JUST A FEW FEATURES OF THE CT-1 $3 4951 ]

® Ultra-sensitive 2 tube circuit

ConTte
- T

ROTATABLE LOOPSTICK

Patent No. 2,755,468
Y. (Assigned
to General Dynamics Corp.)
Ferrite-rod antennas have been known for
many vears., They are straight rods which hold ‘
the antenna coil for the receiver. Such a unit is
not easily rotated for optimum pickup without
special mountings and slip rings or leaving
enough slack in the connecting leads to permit
360° rotation without tangling or binding.
A new loop substitute shown in the diagram,

Carrard Mountjoy, Canandaigua, N.

® Muylti-color direct scale reading for both
quality and value in or out of circuit

NO LIMITS TO THE

é-r-‘r 4 ® Simultaneous independent reading of cir- JOBS CT-1 DOES FOR YOU
h F’ RCVR cuit capacitive reactance and resistance checks in-circuit:

Gl > -

g—"b [ ® Sensitive hi-resistance leakage indicator / quality of all condensers . . . including

‘ ® Cannot damage circuits. . . . Simple to leakage — shorts — opens —intermittents

operate in all size condensers

Value of condensers ranging from 200
mmfd. to 0.5 mfd.

electrolytics for quality—any size wiring
and socket leakage, transformer leak-
age, distributed and leakage capacity’

® Each instrument bears RETMA guarantee

~ No other instrument approaches

“the CT-1 — AT ANY PRICE

consists of two horizontal ends and u vertical
portion that holds the coil. There is clearance
between coil and core so the latter may rotate.
The coil does not move. This loopstick may be
built into a handle. in which case only the
handle has to be rotatced, not the set. |

checks out of circuit:
J/ quality of all condensers . . . including
leakage — shorts —opens —intermittents

in all size condensers

Value of condensers ranging from 50
mmfd. to 0.5 mfd.

electrolytics for quality—any size
new or unknown condensers—compo-
nent leakage—etc.

hi-resistance leakage up to 300 meg-

LONG-LIFE BATTERY
Patent No. 2.738,225

Richard R. Annis. Colebrook. N. H., and Howard
Haselkorn, Ashury Park, N. l. (May be used by

U. 8. Gorernmens without royalty payment)

This is a radioactive Lattery consisting of a
ras-filled chamber. Its active elements are metals
with different energy levels. The gas is ionized
by radiation from emitting material within the
battery,

TERMINAL 5
1
1

IV

TV DYNATRACER
Model TVD-3  only $4.95

REJUVA-CHECK

Model RJC-1

only $7.95

LEAD TO
TERMINAL
NOT SHOWN

:  TRANSISTOR-CHECK
Model TC-1 only $6.95

CRYTESTER-REJUVENATOR ANTENNA LINE TESTER SPEAKER SUBSTITUTER
Model CRT-1 only $19.95 & Model ALT-1 only $19.9 Model SS-1  only $22.50

| Century Electronics Co., .

111 ROOSEVELT AVENUE, MINEOLA, N. Y. Dept. RE-S

Yes, | am interested in seeing the Century line at my favorite
distributor. | understand this coupon does not obligate me to

Just return coupon to us to in-

RADIOACTIVE

q o i int t in seein
?aﬁ:ﬁzﬂc“ buy. . .. But | will receive a Bonus Certificate that will entitle g:,?t%hgogriﬁ?uegsstelst equlipg-
MATERIAL me to the PIN STRAIGHTENER and TUBE PULLER absolutely [§ ment line will help you in your

FREE with any Century instrument | may decide to purchase. O F/LTICE

You will receive a Bonus Certifi-
cate that will entitle you to AB-
SOLUTELY FREE—aunigue PIN
STRAIGHTENER and TUBE

One element of each cell may be a metal with
a high enerzy level like copper (or brass). The

My Distributor Is:... B

other is a metal with low level like aluminum. In
a practical eell the plates are brass and aluminum
with a Jayer of zinc between since brass cannot

PULLER (actual value $1.00) with
the purchase of any CENTURY
instrument. Send coupon today...
OFFER 1S LIMITED to existing

be easily plated directly to alumiinum. The gas Address. o R e ML o supply.

may be xenon and its ionizing source may be

strontium 90 which cmits beta particles. BE SURE TO GIVE YOUR DIS-
For high voltage output the cells are stacked Ci’y TR .. Zone State . TRIBUTORS NAME. J

and mounted on lony studs or screws. The dia- 3 vy rJ r 3 r rJ J7 {1 ¢ 1 J T 7 J 1 & @[ JJ 5} }

MAY, 1957
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THE REACH IS RIGHT AND TIGHTY
with KRAEUTER LONG NOSE PLIERS

.

P
P ™

'7;“ -

You can depend on reach-
ability and cutting power
with Kraeuter’s #1781 Long
Chain Nose Pliers. And your
reach will be tight and sure
for those hard-to-get-at jobs
with the extra long milled

jaws of these pliers.

Buy the right line—Sell the
right line. It’s the Kraeuter
line for electronic and elec-
trical work. Kraeuter tools
areunreservedly guaranteed.

Send for catalog #25 illustrat-
ing complete Kraeuter line.

#1781.7"

AS MODERN AS TOMORROW

Ekraeuter & co.inc

FOR 100 YEARS THE FINEST IN HAND TOOLS 1860-1960

BUY THE FINEST
BUY KRAEUTER
BUY AMERICAN

NEWARK.N. J.

EASY TO LEARN CODE

It is easy to learn or increase speed
with an Instructoxraph Code Teach-
er. Affords the quickest and most
practical method vet developed. For
beginners or advanced students.
Available tapes from beginner's al-
phabet 1o typical messages on all
suhjects. Speed ranee 5 to 40 WPM.
Always ready—no QRM.

ENDORSED BY THOUSANDS!

The Instructograph Code Teacher
literally takes the place of an oper-
ator-instructor and enables anyone to
learn and master code without fur-
ther assistance. Thousands of successful operators have
‘‘acquired the code’' with the Instructograph System.
Write today for convenient rental and purchase plans.

INSTRUCTOGRAPH COMP

4701 Sheridan Rd., Dept. RC. Chicago 40, Ill ¥

114

$2.95 OR 2 FOR $5.00!

With 50 f1.
used battery,
TESTED AND GUARANTEED
Write for {ree list on all tvpes
of telephones. Shipments F.O.B.
Simpson, Pa.

TELEPHONE ENGINEERING CO.
Depf RE5 Simpson, Pa.

of witre and slightly

GARAGE DOOR

OPENER :::::
Mechanism$24.50
EASY TO INSTALL. SAFE, REL!'ABLE

WRITE for interesting free information .. . TODAY

E. HAWKINS CO.

P.
631 PROSPECT DEPT. R-E KANSAS CITY 24. MO.
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PATENTS

gram shows how four stacks may be connected
in series for still higher voltage.

REGULATED OSCILLATOR
Patent No. 2,760,070

Edward Keonjian, Syracuse, N.Y.

General Eleciric Co.)

Transistors make useful low-power oscillators

but their operation may be affected by temper-

ature and voltage changes. In addition, their

efficiency varies greatly with frequency. This
new invention includes a regulating circuit.

(Continued)

(Assigned to

Colpitts

series-tuned
arrangement. The tank L is tuned by a variable
capacitor Cl. The necessary Colpitts tap is ob-
tained from C2-C3. Part of the output power

The dingram shows a

is fed through D to a potentiometer normally
adjusted to block the diode. D can conduct only
when the output signal exceeds a predetermined
level. This drives the transistor base more pos-
jtive and cuts conductivity, overcoming the
tendency toward higher output.

The ecircuit shown here is designed for opep-
ation over a range of 1 to 2 me. Its amplitude
varies only 9¢,, although a variation of 41%
was noted without the feedback.

WAVE SHAPING

Patent No. 2,769,137

Melrville €. Creusere, China Lake, Calif. (. As-
signed to United States of America as represented
by Secretary of Navy)

Any desired response curve of current output
v8 voltage inbut can be matehed by this network.
It uses a single bias source acting on various
shaping branches. Ditferent curves can be
matched by varying the resistance values and the
bias voltage. Fig. 1 is designed to duplicate the
curve equation:

Tout = 2.2374 log e 0.747 Ein

L 45K 1SR LY

Fig.!

Note how closely (Fig. 2) the measured output
duplicates the computed curve.

When the input is low. all diodes are blocked
by the positive potential from the batiery at
their cathodes. The output current (throush R)
depends only upon R and the three resistors in
series with it and the inpnt terminal. As the
input voltage is raised, a point is reached where

7 :
MEASURED CURVEZZ
=

5 f"'/
ouTPyT e
CURRENT- S
WA /

’ /

/
L7
5 [coumo CURY
% a 8 12 6 )
INPUT VOLTAGE
Fig 2

D1 begins to conduct and add its current through
R. This is a break point in the curve. which now
has a lower slope. The next break puint and
changed slope occur when D2 begins to conduct,
and so on. By proper circuit design, it is possible

to control the actual break points and the
changed slopes. Any desired curve can be
matched if a large enough number of shaping
branches is used. END

RADIO-ELECTRONICS
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MODEL M-500

Ruggedly
Constructed
Handsomely Styled

Unsurpassed In
Value'

FEATURES INCLUDE

« Beautiful non-tip shadow
box control cabinet
« Rotates smoothly through
360 without jumping
d « Dependable high tarque

motor
« No wind drift

REG. DEALER
NET WAS

$23.80

LIST PRICE
$36.95

MNOW AVAILABLE AT

RADIO CO.

913 ARCH ST., PHILA., PENNA.,

BRANCHES; CAMDEN, ATLANTIC CITY & TAENTON, M.
NORRISTOWN, PA. + WILM., DEL. « SALISBURY, M

ELECTRONIC COMPUTERS
AUTOMATION, ROBOTS

] MINILOG: low-priced analog compiter
faor schools, laboratories and experi-
menting.

O HOME-STUDY COURSES: computers,
both analog and digital, automation, vo-
bots, mathematics, including the new
i lln(‘\l(r'nd] Mathematics,  electronices,
physic Courses  start at $3 and go
up to

(0 PLANS: Minature relay brain: $1
log computer $3. Digital computer §3.
Light-secking robot 40c. 50 plans for
experimenters $2,

] KITS: variety of analog and digital kits
lfor demonstration, experimenting and
research. Priced with reason, complete
with building notes and instructions.

0 PUBLICATIONS: First book on robots
that is complete. Shows design, con-
struction and operation of numerous
small robots as well as larger "HOMO
ROBOTUS’, the man of metal, designed

1
1
1
]
1
|
1
1
|
|
1
1
1
1
1
|
by EBE-engineers. 200 pages of dia- i
1
1
|
1
1
|
]
i
|
1
1
1
1
-

. Ana-

grams and information, $5.50 ppd.
] EBEX magazine, of popular computers,
automation, robotry, science fiction and
related subjects. Send for FREE copy
for examination. Subscriptions $2.50 per
vear or 25c¢ single copy.

ELECTRONIC BRAIN
ENTERPRISES, INC.

1015 Atkin Ave., Salt Lake City 6, Utah

Name. . ..ot inieiineneessnenonnnsnans
Address. .. ....ooeitiiinin it tiien,

CUT THIS AD OUT NOW!

MAY, 1957

OPPORTUNITY ADLETS

Rates—i5¢ per word (including name, address and
initials) Minimum ad 10 words. Cash must accom-
pany all ads except those placed by accredited agen-
cies. Discount, 109 for 12 consecutive issues. Mis-
leading or objectionahle ads not accepted. Copy for
July issue must reach us before May 1§, 1957.

RADIO-ELECTRONICS,

154 West 14 St., New York 11, N, Y,

HIGH-FIDELITY SPEAKERS REPAIRED. AMPRITE
Speaker Service, 70 Vesey St., New York 7, N.Y.
BA 7-2580.

CANH
unused,
TV types,
“um mitits

PPAID! Sell your surplus electronic tubes. Want
clean transmitting, special purpose, receiving,
magnetrons,  klystrons, broadeast, ete. Also
o & commercial lab test and conumunications

geu We swap too, for tithes or choice cquipment. Send
specitic details in first letter, For a tair deal write, wire
or telephione: BARRY, 512 Broadway, New York 12,

NOY. Walker 5-Ti,

ELECTRONICS SURI'RISE PACKAGE Real Scoop, Ap

proximmately 100 pounds, $90.95 OB, l)a\ton No (L0.D.
remittance with orvder. ALT’L PrRODU Dept. 5
2236 Hepburn Ave., Dayton 6, Ohio.

ANY SCHEMATIC, $£1. Return mail. BRO\\'N ., 78 East
Walnat, Philudelphia $4, I

LiLovy Attractively Lithographed Cireulars 10, Stickers
cards,  Samples. FAME LITHOGRAPIIING, 281 llll\.

‘ulif
CCOIT \\'l\l)[\(. \Il-"l‘ll()l)ﬁ” ITandbook 30e. LAB()R-
ATORIES, 328 B Fuller, Redwood City, Calif,

San Franeisco 2.

20-50 I)IN OUNTS on IHi-Fi,
cessorles,  photographie mnupluent
only. No vatnlop nmmm Canmera & Hi Fi,
Street, ’(Nd:lle 2-R,

tape recorders muo ac-
individual qllot.ulolh
121-07 237
llcummc men to qualify for Engineering
Degree  equivalence by comprehensive  exainination. No
courses,  Fycellent  employiment  opportunities  waiting.
CRAMWELL INSTITUTE, RE-7, Adams, Mass,

WANTED:

\\ ANTE l)

Used vibration exciter. ORVILLE MAGOON,

Ave., Palo Alm Calif.

l.l,[’&[l ING RADIOS §1. Television

DIAGRAM BERVICE, Box 672-

DIANGRAMS FOR
§2. Give make, Mool
RE. Tlarttoed 1, Conn.
Al Tapes of Electronie Devises Cor
E (TI;()\I( SERVICIE ENGINE

structed.  Ki
ERS. I'uu-:ul,

s Wired.
Okla.

\'\l \II\(- UNFINISHED
Invention~-Electrical- anl M
berances by me. Sewd $i. for
jox DOOYTS, Lester, Pa.

SCHEMA [‘l( q of  Needed-
bunieal-No Legal Encumn-
information, MceMULLEN,

ALL, MAKES OF FELECTRICAL INSTRUMENTR AND
T [NG equipnient repaived. HAZELTON INSTRU-
I' Co., 128 Liberty Street, New \mk, N.Y.

FLYING SA1 R BOOKS, NEW ERA,

BE-11 Melrose Building,

Soll, I(--n!ml‘
Itouston 2, Tex.
JONES TV,

COMPLETE 1115

Ramhler,

Television Sets $11.05.
l'mhmuu 1",

RECORDIS l;.\ Hi-Fi, Tapes, Wholesale prices, C.nalm.uo
KARSTAN, 215 East Rixh St., New York 28, N.Y

ate volume and tone
. Less tubes
New Miltord,

3TU I-I‘ 1N lIlJA
control. Uses
PATRON SAIT

.mrl
Iox 66,

('n..‘ B0

AN/APR 4, other, “ADPR.", "T8-", “IE"”,
ARC-1, ARC-3, ARYT I3, Bt -348, ete. Microwave Kquip-
ment. Tverything Surplus. Special tubes, Tee Manuals,
Lab Quality Eguipment. Meters, Fast Action, Fair Treat-
nment. Top Dollue! LITTELL. Fairhills Box 26, Dayton 9,
Ohio.

WANTED:

TECHNICAL BOOKS
SEARCH SERVICE,

1AL

supplisd, ROSE
Mich.

b IR
SRACTYIer Ave., Detroit @

WANTEI
eloctron
A-TR, BU

YOUR WaAY
.Aml coner e
!I\ 3. Al

SkLL
mititars
AU

TO WEALTIL!
vl abieatt
34

Surphh‘
\IEN-T,

L-5, 18- 4 tost equipment anrl
ALL \ A l UM TR orices paid! For  tattest
checks sl to REX! \\\h MU WEREXN, 1524 8,

Edris Dr., Los Ange Fhone: Rlpublie 5-0214,
TROUBLED with stubborn intermdttents on house calls?
.\ ned X1 for clever fleld tests without test equiptment.

yon  advantage  over  competitor. . SURURDBAN
T \I\U)\ )l‘l(is()ll Falls, N. VY.

l ROF L.\Sl()\ \L Electronie  T'rojects—Organs,
Intcicows, Counters, cte, $1 each.  List Free.
l%n\ ‘)le Redwood City, Calif,

Timers,
PARKS,

\\ \\T A VERY I()\\' RESONANCE SPEAKER? A
vour dealer to demonstrate the RACON “*hi-compliance”,
floating cone, foam-suspen~ion loudspeaker, or write for
literature and prlees 10 RACON ELECTRIC CO.. 1261
Broadway, New ‘xork I, N. Y,
1()\1. PLAYING IIH'ORIN Zil to 50% Discount Brand-
New Faetory Fresh 1'nplay AN Labels—Send 20¢ for
mmln"ue to RECORD SAT, l-lb 1110 Winbern, Houston 4,
0X.

LIARN WHILE ASLEEP! Details, complete instructions
$2. Satisfaction guaranteed. RESEARCIH ASSOCIATION,
IO, Bu\' 610-H, Omaha, Nebr.

Tatents, (op\ru,hts.
torney, 6130 Eva;

SANDERS, Registered Patent \t-
hmu,o 37, 11,

FREE Monthly Hi-Fi Bulletin, Write for quotation on
any components, SOUND REPRODUCTION INC. 34
New St., N.I Mitchell 2-6816.

Newark,

DIAGRAMS! Repalr Informationl Radios—Amplifiers—
recorders $1, Televisions $1.50. Give make, maodel, chas-
sis. TV MILTIE, Box 101E.\, Hicksville, N.Y.

www americanradiohistorvy com

BUILD THE BEST—
EDILD Alll!n’s OWN

Here iz a typical Knight-Kit value—
available only from ALLIED—one of
45 great Knight-Kits you'll find
in pur special Supplement Mo, 165.
Write far your FREE copy tada

knight-kit HOBBYIST VALUE
PHOTO-ELECTRONIC RELAY KIT

Model ¢

vaor 13

Build your own modern, dependable photo-
electric system at low cost! System con-
sists of relay kit and light source. Ideal as
counter, announcer, burglar alarm (can be
set to ring hell continuously when beam is
broken) and for hundreds of other uses, An
ultra-sensitive system, easy to assemble
and capable of professional results,

Relay Kit Onlv. SPST contacts, rated 1 amp.
Supplies 6.3 v. at 0.6 amps for alarm,
counter, etc. Max. counting rate: 600 per
minute. Uses sensitive cadmium selenide
photocell. Usable distance from light source
below: White, 250 ft; deep-red filter, 125 ft
With 5696 thyratron tube. Size, 5 x 3 x 5",
Shpg. wt., 215 Ibs $1250
Model ¥-702. Net, F.O.B. Chicago 313
Light Source Kit Only. Sealed-beam bulb;
capped filament; removable dark red filter,
6 x 6 x 47, Shpg. wt., 314 lbs: 75
Model Y-703. Net, F.O.B. Chicago . 56

OTHER knight-kit HOBBYIST VALUES

K%
@ -

WIRELESS S0 W/SEC. ELECTRONIC
BROADCASTER KIT PHOTOFLASH KIT
Y¥-705 $Q50 Y-244 52850

ﬂﬂﬁi 'S

.'I-.,n

PHONO PHONO
AMPLIFIER KIT QSCILLATOR KIT
Y-790 $§95 Y-760 $585

See our Supplement No. 165 for 12
other knight-kit hobbyist values

SUPPLEMENT
featuring knight-kits

Send for our FREE
Supplement No, 165
featuring 45 great
Knight-Kits, including Test
Instruments, Hi-Fi, Hobbyist
and Amateur Kits. Write
for your copy today.

ORDER FROM
ALLIED RADIO

Dept. 02-E7, 100 N. Western Ave,, Chicago 80, Ill.
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new
EvV1Ces

£ |

EXTENSION SHAFT, 99-X10. ing Corp., 863 Madison 5t
| Provides extra 6-inch reach for Brooklyn 21, N. Y,

| screw and nut drivers. Winged B

l prongs on one end tit into com- AUDIO AMPLIFIER KIT. 4
MUTUAL CONDUCTANCE bination handle sockets of man- tubes. Includes module of pre-

TUBE TESTER — EMC Model 206 P | @ assembled resistors and capaci-

tors, an embossed wiring board
and additional plug-in compo-
nents, tubes, tube sockets, out-
put transformer, filter capaci-

One ot the finest pieces of tube testing
equipment a! a price comparing favorably
with emission-type testers. This completely
flexible model wusing lever-type switches
offers extremely accurate results with ease
of operation.

$82.50 (hand rubbed carrying case)

ufacturer’s 99-PR  and 49-JR
sets. Socke! fastener on other

VOLT-OHM-CAPACITY METER — end receives shafts.—Xecelite,

Inc., Orchard Park, N. Y.
EMC Model 107 ' .
Directly measures capacity, resistance and g d L-TYPE NHEX WRENCH
complex waveforms peak to pea. Some of A HOLDER. Handy Holder. Plas- v
the high quality features at no extra cost tic. Pocket size. Ioles slightly tor, volume control and switch
are: expanded scale cannot burn out . . ] undersized to hold wrenches und tone control. Complete in-

measures 50 mmfd to 5000 mfd . . . induc- | i 5 Aq -
tance from 1.4 henr i i : 4 — structions.—Erie R('s!st()r Corp.,
m ies to 140,000 henries X : poe 639 W. 12th St, Lrie, Pa,

in 4 ranges ... . 1% multipliers for voltage . J =
capacity and resistance measurements. 3 ¥

$48.90 wired & tested $34.50 kit form PA AMPLIFIERS. Chalienger.

CHA38, with 33-watt output,

flat response (within 2 db) from

30 to 15,000 cycles; CHA®20,

with 20-watt output, has wide

" | . range response, operates on 117-

gl (e el el Vol ac, 6 or T6-volt de. Built-in

« Checks all PNP and NPN transistors snugly vet permit easy removal. power inverter for ph_onograph.

= Measures gain in three ranges T-key sclection 5/64 to % inch CHAZO works on 117-volt ac,

« Measures leakage on two color andllo—piece for .050 through avatlable with phonograph top

‘'Poor — Good”' Scale . G N
« Housed in a molded bakelite case 5/16 inch.-——Hunter Tool, Box

+ Supplied complete with batteries 564, Whittier, Calif.
95 wired and tested
:1995 T e ELECTRONIC ORGAN KIT.
- Printed (etched) cireuits. Tone
generator chassis consisting of

TRANSISTOR CHECKER
EMC Model 210 \

New White Dot-Cross Hatch — . e double-sided etched panel elim-
g T T T e
Bar Generator o ‘ et S S,

EMC Model 800

Lowest priced, quality color and mono- .
chrome generator available . . . easily e - 3 . A
adjusts color convergency, width, lin- . H built into cage. CHA10 has 10-

earity, ion trap and yoke, etc. : g oY . watt output. CHA?5 is Th-watt
$39.90 wired and tested ) . ' amplifier. CD¢ operates from 6-
$22 50 kit form g 08 % volt and CD12 from 12-volt hat-
tery, for buttery operating and
space-saving applications. —
David Bogen Co., Inc., 29 Ninth
Ave.,, New York 14, N. Y.

Wide Band Oscilloscope For Color ‘ o 3 ‘

And Monochrome TV linates wiring. Labeled solder 5 i
EMC Model 601 points and notes. Electronic CAPACITANCE MICRO-
Organ Arts, 1873 Eagle Rock PHONE, SONY Cg7:  (Tokvo
EMC Mode! 601 oscilloscope gives you the Blvd., Los Angeles 41, Calif. Tsushin Kogyo, Ltd.). Titanium
highest quality features ever vound in this diaphragm. Frequency response
price field. Exclusive features: full 5 mc band- AMPLIFIER, model A-15. Com-

width for color TV servicing — push-pull vertical Bty anEi i RE
amplifier, .02 volt per inch sensitivity — 5 plarsiy SunanSistonizad [prbampi
Upri

— 5" scope tube — 60 cycle phasing fier section. 3 functionally
control — DC positioning controls eliminates spaced controls with simple
overshooting and bounce — built-in peak to slide switches for subsidiary
peak calibration reference — 2-step compen- functions. 16 watts audio power
sated attenuator input — multi-vibrator sweep, at speaker terminals (32-watt
from 15 cycies to over 75 kilocycles.

$117.90 wired and tested y

20--18,000 c¢ps +2 db. Switch
selection of omni-or unidirec-
tional and 3 low-frequency re-
sponses.—Intersearch, 7 Arca-

Yes, | want to see for myself, send me—FREE—o detailed catolog
of the complete EM C line of precision test equipment.

NAME . i - dia, Cincinnati 2, Ohio.
peaks) at all frequencies with-

STREET, in audible spectrum. Variable- HI-FI LINE. Mahogany, walnut
crossover feedback tone con- and sandalwood. Mark 1111

CITY T trols giving maximum boost Speaker System: response essen-

and attenuation of 20 db at 20 tially flat from 60 to 12.200

and 20,000 cycles. 20-db feed- cycles; 24 x 10 x 12 inches. Marlk
SEZLSECBTRR(?ANDIaSA#ENAES‘»\;J’RESHRE:TIS‘;,0'2R$: back in power amplifier. Com- XII: special 12-inch bass driver
EXPORT DEPT.—370 BROADWAY, N. Y. 13, .Y, pletely shielded und separately coupled with matched 5-inch
housed preamp—Madison Field- cone type tweeter with essen-

116 RADIO-ELECTRONICS
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CAPACITORS f RESISTORS

for your Delco Radio service work!

It’s one-stop service from the world leader in auto radio! Your

Delco Electronic Parts Distributor gives you fast delivery on all D E Lco

items, plus a truly profitable Delco Radio independent dealer

program that includes: £ o N D eERL Gan ]

1. A technical iraining program conducted by factory engineers, R A D I O

2. An attractive warranty policy.
3. Plenty of attractive dealer identification.

Delco Radio also offers a wide selection of Special Application m
Parts for your convenience and profit. Get the facts today. WLl A GEMERAL MOTORS PRODUCT —A UNITED MOTORS AP
Em:m Distribuied by Electronics Distrioufors Everywhere

DIVISICN OF GENERAL MOTORS, KOKCTMO, INDIANA

MAY, 1957 117
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NEW DEVICES

tially flat response from 50 cy-
cles to audible limit; 27 x 23 x 14
inches. Mark 100 Equipment
Console (illustrated) : 36 x27x 16
inches, houses complete audio

system except for speakers and
over 100 records. — American
Loudspeaker, 725 S. La Salle
t., Chicago 3, Il

MINIATURIZED SOUND-SYS-
TEM CONTROLS for home, of-
fice, stockroom, plant, ete. Cir-
cuit elements insulate shafts
and bushings. Bar knobs and
dial plates. CIT43 (T-pad) based
on 1%-inch diameter pots, Rated
at 2 watts de. 4 watts audio.
Attenuation 0-30 db over 909
rotation and 60 db in remaining
1077, Increases approximately
linearly up to 30 db with coun-
terclockwise rvotation. Input im-
pedance within +209.. CIT43
and CIBT42 (bridged tap pad)
with constant impedances for
input and output; CIL43 (L-
pady) for input only.—Clarostat
Manufacturing Co., Inc., Dover,
N. H.

SPEAKER ENCLOSURE for 12-
inch speakers. Convertible to
bass-reflex, infinite-baffle or cor-
ner-driver housing. Solid Hon-

Chel‘ry.or blonde finish.—RCA,
Components Division, Camden,
NJ.

TWO-WAY SPEAKER SYS-
TEM. Jensen heavy-duty 8-inch
woofer (6.8-0z magnet). Match-
ing Jensen compression driver
exponential-horn tweeter (with
level control)., Woofer: =+1-db
maximum  variation 30-2,000
cycles. Tweeter: =+2-db wmaxi-
mum variation 2.000-10,000 cy-

4
foe ]

cles. Overall response +6 db
70-12,000  cycles. Power-han-
dling capacity 25 watts. Wiring
time 15 minutes. 2-pf capacitor
for bridging circuit in cross-
over function. Crossover region
1,800-2,800 cps with 4-db grad-
ual response rise when tweeter
level control is set to minimum
attenuation. Factory-built bass-
reflex cabinet. 23 x 11 x 9 inches.
Bico, 84 Withers St., Brooklyn

TONE ARM, Featheride-45. For
battery-operated 45-rpm phono-
graphs using only 7-inch regu-
lar and extended-play records.
Reproduces on ac-powered units
too. Miniature plug-in cartridge.
Clip-mount ncedle. Crystal cart-
ridge secured by spring clips.
Suspension-mounted needle,
Spring-loaded mounting post.

Response up to 10,000 cycles.
Additional bass response, Track-
ing weight 7 to 10 grams.—Web-
ster Electric Co., Racine, Wis.

TURNTABLE AND TONE-ARM
CABINET houses any complete
hi-fi system. 32% x22% x 20
inches. Lift-top design., Shock-
mounted turntable section
18% x 21 inches with 7 inches
below motor board. Tuner or
amplifier section 14% x 21 x19
inches with removable equip-
ment panel for conversion to
record storage area. Model 40

AR s T
| e

1 _”'VY
(illustrated) in blond or cor-
dovan mahogany finish: model
40U in birch ply exterior for

TR,

(Continued)

Cabinart Div.,, G & H Wood
Products Co., Inc., 99 N. 11tu
St., Brooklyn 11, N. Y

ANTENNA, Kat’s Whisker,
model KW /S. For black-and-
white or color reception of trans-

lator channels,
ance to 18 dbh, channels 70-83.
Broad vertical capturc area. 4-
bay vertical arrangement of di-
poles. Screen reflector. Cadmium-
plated, spot-welded steel-rod
reflector screen. Preassembled.
—Clear Beam Antenna Corp.,
Canoga Park, Calif.,

Peak perform-

AUTOMATIC TAP CHANGER.
ATC  automatic  tap-changing
transformer compensates for

varying line voltage by switch-
ing primary taps, Maintains out-
put voltage within 5% for input
changes of —5 to 415 from
normal input. Valuable also as
preregulator before convention-
al voltage regulator in arecas

duras mahogany construction. 11, N.Y home finishing. 68 pounds.— where line voltage varices widely.
e i et wmgestomy | WE DONT NEED ENGINEERS
. » o o @ . . . but they write to us daily to order our

for Servicing 1957 Auto Radios |

PAC is a group of interconnected capacitors and resistors, combined in
a single-insertion unit. Several popular 1957 model automobile and truck
radios employ this new concept in component packaging. When servicing
these auto radios, a complete PAC (Pre Assembled Circuit) module can

i

be quickly and easily replaced.

Your ERIE Distributor has PAC Replacement Modules in stock.

See him for complete information and prices.

ERIE RESISTOR CORPORATION
ERIE, PA_
. ENGLAND « TRENTON

- FRIF. P&, « LOMNDD

Dlsfrlbufor Hus

”Répla‘cement
- Modules

eling,

to kecp
refund.

DHTARID
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do 5
TRI \I FI1RM >

B > 3 = Th
m wehings demonstrate tie appliic: Ations of electric cireui

APPLICATIONS OF GENIAC

SI\H LIT COMPUTER CIRCUITS for binary, d
[ dividing, mwltiplying  machine
holie Logic, redsanin. Compan,
TING aml EXPFRTY
atetoe amd A AC

SOME OF OUR CUSTOMERS

Allis-Chalmers o Remington-Rand e International Business
Machines ¢ Man
o Woestinghouse Elcctric @ Phillips Laboratories s General
Insurance Co. of
craft Co. e Albert Einstein Medical College e Naval Re-
search Laboratories e Board of Education,
Nebraska e Los Angeles Publ!c Schools e Jefferson Union
High School
Schaool e Bell Tclephone Laboratonos

WHAT COMES WITH THE KIT
SIMPLE
.. 3

e Oklahoma

BOOKS—I
"HE M

lists ’l(ll““()"’ll reading
e PARTS—DPANELS, DIS
display). Hardwa

ERIE ELECTRONICS DISTRIBUTOR DIVISION : B0 e Shirt
comes complete
books and manuals, We guarantee that if you do not want
JENIAC after one week yuu can return it for full

Add BOc west of Miss,
dress with check or Money Order to

Oliver Garfield Co., Dept. RESTA 125, “SELiEToN AVE:

GENIAC Electric Brain Construction Kits.

SCIENTIFIC AMATEURS, INDUS.

and schools, (See list helow,)
THOUSANDS OF SATISFIED CUSTOMERS have bought
ENIACS on a 7 DAY REFUND guarantee
We are proud to offer our 1957 Model, with up to the
minute improvements for the thousmids of new customers
who ein use them.

WHAT IS A GENIAC?

sleture of the 1937 Model GENTAC in the hise
SO0 senarately s which comes with every it
Ands tor Genius Semi-Automatic Gomputer. A
LTl designed  switeh !1uk~ it rackhs which
polmll the user to coastruct more 1t

han (l|]|(\ dlffer
irivgy (f

lll-- clrions and
< =i hux nself,

s able 1o

cimal addl
mmm *:
HOLOGICAL
(& ll((bl’l‘\ tor

ME PLAYIN
\l(I\L ANALYSIS.

uel Missionary College e Barnard College
f America e Lafayette Radio e Rohr Air-
Tecumseh

e Courtland Jr. High

TRIC BRAINS, AND HOW TO
e u\pmlmom annlldl —NEW!
) pa text on com -

WIRIY

i 4. Be L{ln-
llll]o or no {‘uulll arity
- AC study uid
course in (‘onu)utt‘l fund‘manhllS

RACK (for casy assembly and
tools, hattery, helder cte. for

P\IA(‘ I\OW At only $19.05, a bargain,
it _over 400 parts and components, 3

$2 outside U.S. Mai) Name & Ad-

RADIO-ELECTRONICS

-
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NEW DEVICES

ATC 575 rated at 2.5, ATC 1150
at 5 amps, 200-250 volts, 5 and
10 amps at 100-125 volts. Chas-
sis  or unit types. — Claude
Lyons, Valley Works, Ware
Road, Hoddeson, Herts, England.

G-E AND TRAV-LER RE-
PLACEMENT FLYBACKS. /{O-
252 for G-E RTO-165; H0-253
for RTO-175 and 187; HO-25}
for RTO-179; and H0-255 for
Trav-Ler TVX-130/A.—Chicago

Standard Transformer Corp.,
3501 W. Addison St., Chicago

18, Tl

CERAMIC-CASED PAPER CA-
PACITOR, type A-P. For econ-
omy applications in industry.
Steatite case with cement com-
pound end seals. Noninductive.

jewel assemblies. 2% inches
round. Clear plastic case. Cus-
tor styles available. Phao-
stron Instrument & Electronic

Co.,, 151 Pasadena Ave,
Pasadena, Calif.
CAPACITOR, V(C20G. Miniature

trimmer piston capacitor, values
from 0.8 to 8.5 upf. Telescopic
tuning assembly to reduce panel
length. Special alloy undercoat
e g

-
parts.
Micro-
approx-

metal
stops.
vernier adjustment of
imately 0.7 urf per turn with no
tuning reversals. Specially proc-
essed glass dielectric cylinders.

B £
for protection of
Mechanical end

—JFD Manufacturing Co., Inc.,
6101 16th Ave., Brooklyn 4, N.Y.

CAPACITORS. Type
tomite, tillustrated), for tran-
sistorized, printed circuits and
other compact low-voltage dc
equipment, Working voltages of

»’fﬂ"‘“ e

0“

NL, Elec-

1, 3, 6. 10, 15, 25 and 5(!, with
capacitances from 1 to 200 uf.
Sizes from 316 x%2 to % x 1
inch and can be operated with-

in —20° to +85°C

NET, (zzclctl;::«' for rf noise
suppression in  chassis, bulk-
head, firewall, shield or other

grounded metal partitions, are
3-terminal designs, 5, 15 and
25 amps. 100 to 600 volts de, 125
to 250 volts ac. 0 to 400 cycles.
Depending on voltage, capaci-
tance from G601 to 2.0 uf. Tem-

{Continued)

ance, and improve uniformity
by fewer assembly operations,
Federal Telephone & Radio Co.,
Clifton, N. J.

MOUNTING BLOCK FOR SIL-
ICON RECTIFIERS. Single- or
double-pole type. Stop on one
clip engages slot un positive
pole of rectifier. Rectifier's neg-
ative pole is not slotted and can-
not be inserted in clip with the

RC SUBSTITUTION UNIT, perature range —nd° to 85°C
) Handy 36. 36 indivldually and —5HH° to 125°C. Wire leads
Precision-wound. Operating switched resistors and capac- or vsolgler lugs, .
range —40°C to —-85°C.—As. . - ,,\_[’_.\JI, ff;r‘ f)per:lt{on over o A
tron Corp., 255 Grant Ave. E. < dendy 36 —55° to = 130°C, provided with  gtop. Other clip, not having a
Newark, N. J O Vol ) high temperature glass-to-  gtop, takes negative pole of
y metal seals and solder lug ter-  roctifier. — Bussman Manufac-
CORE MAGNET METER ' S A G T D e turing Co., Div. of McGraw-
MOVEMENT. Sintered rings inch with heights of '2 and  Edigon Co., University at Jef-
and pole faces. Precision die- 1116 inch. Ratings 0.1 to 2.0 ferson, St. Louis 7, Mo.
cast brackets. Shock-mounted pf at 200, 4100 and 600 volts de.
b Power factor does mot exceed  sMATEUR RECEIVER, wodcl
& i lli.:r(FI:(}tri_cd(‘:u'r_p_cgrl};‘i'lxli-nl;it:e?:i- 4350, Covers only ham bands,
: ) . . N J * e > Crystal-controlled dual conver-
x itors including 2 large electro- - sion. Triple spacing between
N Iyties. All components can be SELENIUM RECTIFIERS. As- tuning capacitor plates. G-pound
replaced singly if damaged by sembly on prefabricated in- die-cast front panel. Welded
excess voltage or current, Serv- sulated stud. Planned to give chassis and case. Provides for
ice Instruments Corp., 171 Of- rectifiers bhetter mechanical phones or speaker. Noise limiter.
i ficial Rd., Addison, Il stahlllt\ and moisture 1'esist- 2- spwd tuning l\nob 1equ1u~ no

Just Out

___.L-_—l

Ve SUPREME 1957 TV Manval

AMAZING BARGAIN COVERS ALL POPULAR SETS

The new 1957 TV manual is the Here is vour service data for faster, easier
scoop of the year. Covers all im- TV repairs. Lowest priced. Best by compari-
| portant sets of every make in one son.  Supirrcuic TV manuals have all needed

Most - ()fﬂ’n N ’u{m/
1957

Television g L ) !
|_lg_l(\_ - | giant volume. Your price for this service material on every popular TV set. Help-
mammoth munual is only $3. This ful. practical, factory-preparved data that will

Surrning [nformution R A . L e S g
b | super-value defies all competition. really make TV servicing and adjustment easy

o cher I;%"mtuu'l Y"l_l}f"es at "_"ly _$3 for you. Benelit and save with these amazing
\'ﬂ ;‘llicﬁhe:s lfiecl):ilr); sell‘tnlzfu?l]g:e;llil‘l :lldntqi; values in service manuals. Only $3 per large
::..::- needed for auicker TV servicing. volume. The choice of wise servicemen.
¥ BETHAN Practically tells you how to find

SIMPLIFIES TV REPAIRS The repair of any tdle-

’ each fault and make the repair e f .
SUTREHE FUILICATIONS ¢ att. . ., . vision set is teally <imple
o e More pages, more diagrams, more These giant TV manuals have complete cir- | il Supreme Tvy .' b
L i service data per dollar of cost. cuits, needed alignment facts, curves, service | manuals. Every -
3 hints, all factory production changes., voltage | eved in a pactical “"“‘“‘"

that will siplity trouble-

charts, waveforms, and double-page schematics.

3 N N 2 : shooting and tevai. This i

TELE.VISI.O.N S.ERV|C.|NG QOURSE_ Here are your authentic service instructions to | the help you moed 1o mnd

Let this new course help you in TV serviciug, help vou do expert work quicker: and priced at | toughest tanli~ in a jifty

[SATENEEY Amazing bargain, complete, only $3. full price only %3 per large yearly manual. Repair Lach TV volume enr-

any
TV model ever made by having in your shop all
11 volumes ax listed in coupon.

a whole year of servieo e
New Television Serve

tor all lessons, Giant in size, mammoth in scope,

topies just like a $200.00 unrespumlvn(‘e course,

L wat

 svecms terial,

! Lessons on picture faults, cirenits, adjustments, 5 Your special | icing Course will aid v
" short-cuts, UHF, alignment facts, hints, s price for all. only $30. Or try the new 1957 })"‘,‘."'s”.,',',‘,’;‘,‘;',e',,}5,,.,.'.';,|g“',‘}'\'
= Y =] antenna probles, trouble-shooting, test Tv m"‘"uf‘,I to see what an amazing bargain you | gyie eachi e it ol
o R — Cquipment, picture analysis. Special, only get for $3. Send no-risk trial coupon today. spending dollat~ every week,

N N AE SN E R F AR NSRS AR NN NN NE NN NS NAENARAANARNANARAANARARNARARARLERNERNRRERDTY

Companion RADIO COURSE, Introduction to TV

NQ-RISK TRIAL ORDER COUPON

<
H
H
Here is your complete radio training in 21 easy-to-follow Jessons. Covers 250'
fandamentals, fault finding, u<e of test cquipment, Everything in radio. $ H
Introduction to TV, Nelf-test questions, New edition. Special, only... .. —_—
H . 1
—— LT : SUPREME PUBLICATIONS, 1760 Bolsam Rd., Highland Park, ILL.
Radio Servicing Monuols ' Rush today TV manuals checked [2 below and
Here 18 yaur complete source of all 0 1957 Radio Manual. $2.50 | Radio manuals at left, Satisfaction guaranteed.
3 I beeded HADILO Jhakruns and serviee data. O 1956 Radio Manual, $2.50 | 0] Ner 1957 Televislon Servicing Manual, only. .$3
Cavi 5 i it Feee £ g Yo 8
o Ol ool || S Pt e s et 957§ O (855 RadioManual. nS2 | () 1956 Totevislon Manusl, $3. O Early 1955 TV, $3.
J aute sets, combinations, changers, FM, 3 1953 hesepannual I O Additional 1955 TV, $3. [J 1954 TV Munual. $3.
- anil pat 1les  Sensational values. Only T 1952 RADIO volumes [J 1953 Televislon Manual, $3. 0O 1952 Tv, $3.
1937 ‘;'\’Tn:llinlxg\! \:(1,11(:::‘:1}(‘ ]\](11_3” m:lmi\n;“h;ls 0 t951 )ﬂ:t’ﬂa”)’ nriced I [] 1951 Television Manual, $3. O 1950 Tv, $3.
xtra liarke sehematios  all ned -
n L 1 1950 at only I J 1949 TV Munual, $3. 0 1948 TV Manual, $3.
nooat  facts, parts  lists, voltage vahies, B
Rl\l)l() timniers, lldl‘\lllllkl)l»..snll-‘l hielptul ‘h]l'm:. SRS Eachs 32 50 | 0 New Television Servicing Course. complete. . . . $3.
~ 1 1\1‘_-. | Volumes are large in size, 8%x11 inches, O t948 TH'S GROUP O Companion Radio Course (all 21 lessons) .$2.50
l)l l\k']\-’ 4Tk about 190 pages. Nee coupon at right for O 1947 ONLY I
e Sorang bifariitian & complete list of these radio manuals.— O 1946 S | 0O 1 am enclosing $.......... Send po~tpaid.
- 11942 S ’ .
- 1 1. . O 1041 I O Send C.0.D. 1 am enclosing $. .. .. .deposit.
.y e 0 1930 | .
3 ; o~ o ¥ & 7 1939 Name: o oveenrrioeoeocesosssssossssssnnsras
A I‘IP? enie { IL“{I‘ 1 }?‘b 01 1926-138 Manuss, s2.50 |
O Radio and TV Mastes Index, 25¢ | Address: «oo. . . FI I I T
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NEW DEVICES

gears or strings. Receiver
niicroscans a particular area by
75:1 reduction mechanism. 10 x

12% x 10 inches. 36 pounds.—
Radio Manufacturing Engi-
neers, Div. of Electro-Voice,

Inc.. Buchanan, Mich.

RECEIVER, NC-66. Can be used
as 3-way portable, SWL, ham or
marine receiver indoors and out.
115-volt ac/dc or battery opera-
tion; 5-band coverage from 150
ke to 23 me; electrical band-
spread with logging scale; fixed-
tuned CW oscillator. Full-Vue

slide-rule dial, 5-inch PM speak-
er, Phone jack. Ferrite loop for
direction-finding and broadecast
bands. whip for SW bands and
special marine band from 150
to 400 ke covering DF fre-
quencies. 125/16 x 911/16 x 10
inches. 16 pounds. — National
Co., Sherman St., Malden, Mass.

RECEIVER, SX-101. Operates

on 13 tubes., voltage regulator
and rectifier. Covers 160, 80, 10,
20, 15 and 11-10-meter amateur
bands. Special positioning of
bandswitch permits reception of
WWYV 10-me standard frequency
transmissions, Built-in  100-ke
quartz crystal calibrator. Ave
system  for single-sideband as
well as CW. T-notch filter, Full
gear-drive tuning. Sclectivity
from 500 to 5.000 cycles. Sensi-

tivity under 1.0 microvolt.—
Hallicrafters Co., 4101 W, 5th
Ave,, Chicago 24, 1.

VHF RECEIVER, Air-O-Ear.
Dc¢ power kit (extra) permits
home, car or plane use without
special installation, Plugs into
115-volt ac wull socket or 6-volt
de jack. 6-tube superhet circuit
with noise squelch control,
selenium  rectifier, automatic
volume control, coaxial tuning,
drift compensation, heavy-duty

6-inch oval speaker, dial cali-

brations from 108 to 130 mec.
Portable. 7% x5x4'% inches.
5 pounds. -— Nova-Tech, Inc.,

1721 Sepulveda RBlvd, Manhat-
tan Beach, Cualif.

DC POWER SUPPLY, model
NFAR. Steel panel for perma-

nent or semi-permanent rack
mounting, fits standard RETMA
and Western Electric racks. Can
be used as portable all-around
bench supply off rack.—Electro
Products Laboratories, 4500
Rﬁlvenswood Ave., Chicago 40,
111.

PLASTIC - COATED DIPPED -
MICA CAPACITOR. Smaller
than conventional units. Radial

leads for automatic insertion on
plug-in  assemblies. Good for
printed-wiring applications.
Available in standard capaci-
tance values at operating tem-
peratures of —55°C te +125°C,
—Aerovox Corp. 740 Belleville
Ave.. New Bedford, Mass.

(Continued)

FLARED FERRITE CORE, For
use with new 110° picture
tubes. Weight reduction of 30,

1+

over conventional cylindrical
cores made possible by shaping
outer surface so that cross-
section is approximately uni-
form from top to bottom.—
Allen-Bradley Co., 136 W.
Greenfield Ave., Milwaukee 4,
Vis.

TV FLYBACK. An exact re-
placement for Bendix parts
Nos. NH265051-1, -2 and
TSOHOS5 used in 26 chassis and

%
}

2
=

models, On mounting board
with socket and associated com-
ponents, — Rogers Electronic
Corp., 19 Bleecker St., New
York 12, N. Y,

All specifications given
on these pages ore from
manufacturers' dota.

o

ask the
“Man-on-the-Roof';

why he prefers

CHIMNEY
{ RATCHET TYPE

MOUNT

oo Tower

s

Pat. No. 2757316

RESTORER

Model K-101 s
$550

List Price

“What a racket.
Every year his weight in
JENSEN NEEDLES!”

120

Model RT (Galv. Banding)
Model RT-ST (Stainless Banding)
FAST, SIMPLEST, MOST
CONVENIENT EVER MANUFACTURED

Mounts in 2 simple steps. Complete-
ly factory assembled with no eye-
balts, banding clips, nuts, etc., to
handle. Furnished with flat-lay, non-
coiling banding, heavy qauge, em:
bossed, welded steel construction.
Forged, heat treated Alum. rotchets,

Write For Our Latest Catalog

SOUTH RIVER
METAL PRODUCTS €O., INC.
South River, New Jarsey |

E plonesr &
ristanding
producar of
fineat line
f antenna
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CORRECTS FOR

e Open Cathode

e Heater-Cathode Short 3
® Control Grid-Cathode Short o Low Emission

® Open Control Grid e Combinations of above

'Pefm:’?m@u COMPANY

3100 N. ELSTON AVE. @ CHICAGO 18, ILLINOIS
There's Alwsve Somsthing NEW Being Develosed by ?M{PM’

RADIO-ELECTRONICS
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This month we have a large number
of semiconductor devices, many of them
produced by Texas Instruments Ine.
There is also a 450-ma 110° picture
tube and a group of silicon diodes with
high amperage ratings.

Tetrode transistor

applications, these are n-p-n junction
type transistors.

Absolute maximum ratings are:
collector voltage referred to emitter,
20; collector current, 5 ma; collector
dissipation at 25°C, 65 mw. All units
are thoroughly tested for design char-
acteristics and 455-ke power gain.

socket. In many applications it can be
used in place of the JAN 6X4 rectifier
tube.

The T1/680 has the following char-
acteristics: At —55°C to +100°C, peak
recurrent inverse voltage (per section),
1250; average rectified forward cur-
rent (per section), 37.5 ma; average
output current (full-wave operation),
75 ma; ac anode voltage (per section),
400.

925, 926 tetrode transistors

Last of the Texas Instruments group
are these two grown-diffused n-p-n
silicon tetrode transistors.

The 925 is designed for 12.5-mec and
the 926 for 30-mc operation. Maximum

4 5-EMITTER
E=———24- BASE |

3-BASE2
| - COLLECTOR

NPN[

The 3N25/501 grown-diffused p-n-p
germanium tetrode is designed for vhf

T1/680

225
ratings for both are the same. At 25°C

operation. The wunit is hermetically A new full-wave silicon rectifier. . i i
sealed. Mounted in a cylindrical metal case ambient they are: COHeCto_l Y ta%e,
5 EMITTER with a glass-to-metal hermetic seal it 30; collector current, 10 ma; base No.

Fa-BASE )
=2 -BASE 2
=1 -COLLECTOR
3N25/501

Its maximum ratings are: collector
voltage referred to base, —15; collector
current, —2 ma; operating tempera-
ture, 75°C.

RED DOT

2N145, 6, 7
Designed to provide high gain in
455-ke  common-emitter if amplifier

fits a standard seven-pin

1 current, 5 ma; base No. 2 current,
5 ma.

miniature

I7CDP4, 110°, 450 ma

This is a new addition to the RCA
110° picture-tube group. It is designed
with a 450-ma 8.4-volt heater having
a controlled warmup time for use in
television receivers using a single,
series-connected heater string.

The glass picture tube has a 16 9/16-
inch diagonal, is 12 9/16 inches long

ANODE
TI/680

N YEY
lq 4 gt
484

Yes, you get this big, brand new book, “150
Radio-Television Dicture Patterns and Diagrams
Explained”, absolutely FREE! Just off the press,
Gives complete 11 x 22” Schematic Diagrams on
leading models Radio and TV Sets. Easy-to-read,
large 8% x 11” pages, with full instructions on how to use
the diagrams, A “must” in every repair kit. You get this
book as a FREE Gift for asking to see Coyne’s new 7-book
set, “Applied Practical Radio-Television”!

At Last! Money-Making “Know-How”
on Transistors, Color TV and Servicing

Coyne’s great 7-volume set gives you nll the answers to servicing
problems—quickly! For basic “"know-how” that’s easy to under-
stand you'll find everything you want in Volumes 1 to 5 on over
5000 practical facts and data. Every step from fundamentals to
installing, servicing and trouble-shooting ull types of radio and
TV sets. So up-to-date it covers COLOR TV, UHF and the latest on
TRANSISTORS. All this plus Volume 6—NEW Coyne TECHNICAL
DICTIONARY with over 4000 definitions of the latest terms,
symbols and abbreviations in radio-TV, electronics and electricity.

EXTRA! 800-Page Television Cyclopedia Included

And then, for speedy on-the-job use, you get volume T—the famous
Coyne TELEVISION CYCLOPEDIA. It answers today’s television
problems on servicing, aliznment, installation, ete. In easy-to-find
ABC order, cross-indexed. Use this T-volume TV-RADIO LIBRARY
FREE for 7 days; get the Servicing Book ABSOLUTELY FREE!

0YNE

MAY, 1957

.

y e TE T
Eleri SRt R

SEND NO MONEY! Just mail coupon for T-volume set on 7 days free trial.
We'll include book of 150 TV-Radio Patterns & Diagrams. If you keep the
set, pay $2 in 7 days and $2 per month until $24.50 plus postage is paid.
(Cash price, only §22.95). Or you can return the library at our expense
in 7 days and owe nothing. YOU BE THE JUDGE. Kither way, the book
of TV-Radio Putterns is yours FREE to keep! Offer is limited. Act NOW!

| Educationa! Book Publishing Division
COYNE ELECTRICAL SCHOOL, Dept. 57-TI
|500 S. Pauling St., Chicago 12, Iil.

1

YES!  Rewd T-Volume “*Applied Tractical Radio-Television™ for 7 days FRER I
TRIAL per your ofter, Include TV-Radio Patterns & Diasram Book FREE. |
| Name Age |
| Address I
| city Zone........State |
IWhera Employed I
ID Check here if you want library sent C.0.D. You pay postman $22.95 plus C.0.D. |
l postage on delivery. 7-day money-back guarantee. _l
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NEW TUBES & SEMICONDUCTORS (Contd.)

and weighs 10 pounds. It is 3 inches
shorter and 5 pounds lighter than 90°
tubes of equal sereen size.

Another feature of the 17CDP4 is
its straight gun design, eliminating the
need for an ion trap. It has a Filter-
glass faceplate, an aluminized screen,
a minimum projected screen area of
155 square inches and an integral glass
button base which eliminates the pos-
sibility of loose base-pin connections.

CK768

Raytheon Manufacturing Co. has
announced a new transistor with char-
acteristics that make it especially suit-
able for broadeast receivers, if ampli-
fiers and converter uses.

The CK768 is a hermetically sealed
p-n-p fusion alloy-junction transistor
primarily intended for amateur experi-
menters and hobbyists.

The collector-to-base maximum volt-
age is 30; collector to emitter voltage,
15, and maximum collector current,
100 ma.

2N301, 2N301A

These new, hermetically sealed alloy-
junction p-n-p power transistors, manu-
factured by RCA, are designed specif-
{s o5 bazic s know- ) ically for use in class-A and class-B
ing your A B C T's... push-pull, audio-frequency power out-
put stages.

The 2N301 and 2N301A in class-A
amplifiers at an ambient temperature
of 55°C and with a zero-signal collector
dissipation of 5.4 watts can deliver a

fomcus C-D seal .. . it maximum-signal power output of 2.7

is your guarantee aof watts with a 32.5-db power gain. In

guality combined with push-pull class-B service under the
the complete line... shilled engineering and same operating temperature with a
controlled manufacture! collector dissipation of 3 watts, two
2N301’s or two 2N301A’s can deliver
a maximum-signal power output of 12
watts with a power gain of 30 db.

that C-D' vibrators arz
youn best buys year
‘round . . . doy ir and
doy out! Loak for the

There is a CORRECT replacement C-D vibrator
for every original installation...no guessing
v..n0 problems! And every C-D vibrator delivers
longer service that is dependable...and quieter
in operation! AND...the complete Jine of
COMMUNICATION VIBRATORS answers every
replacement problem in this important field?

Silicon diodes

A series of silicon power diodes has
been announced by the International
Rectifier Corporation. The new series

CORNELL-DUBILIER

Plants in South Plainfield, N. J.: New Bedford, wWcrcester ang

Cambridge, Mass. Providence and Hope Valley, R. L Indianapolls, Ind.:
Sanford, Varina and Fuquay Springs, N. C.: and Venice, California. 3
Subsidiary: The Radiart Corporation, Clevaland, Ohio.

FREE / COMICAD CARD K"'

| FREE CATALOG TOO!-shows cur corplete lire of TV Service
| Reports, Call Books, Phone Message Books, Job Tickets, Service
l Pricing Guide, File Systems. Service Cu)ntrads Parts Warranties,

| PO Forms, Statement Books, Labe: Beoks, Sketch Pads, Cash
! Books, ets. See them at your parts jokber  WRITE NCW!

| oe I'lth P ll‘ ||°ns 4300 Milwaukes Ave.

LMB "SAL-MET" __.il _____ EE__G_.____._TTL‘LITE/ is rated to deliver 14-70 amps (half
LMB Presents The New wave rating) and is available in voltage

FLEE 19857 CATALOG covering the full Drecision ratings of 50 peak-inverse-volts to 300

cnkineered line of original box chassis as manu- T C ' ] o -
tactured hy LMB including new I\\lmmture, new APE RE ORDERS peak-mverse-volts. These ledeS are de'
Jifty, new T.F., new Utility Boxes. Eleven different | 1 d i i

tvpes, 166 different shapes and sizes. A ready refer- 51gned fOI medlum power equlpment

. o ————

enee ]l‘(')x engineers, experimenters or anyone using Tapes—Accessories where high performance, hlg‘h ambient

mét{;l‘ ';im\' \\:nd for your FREE CATALOG now! Nationalty Advertised Brands ME . ] s ong ioh effici
on-corrosive Flux—solders copper to RITAPE temperature, reliability, high efficiency

alumimu, aluminum to aluminum, any metal to UNUSUAL VAL,UES L o Q Q v f t
ans metal using conventional solder  and regutar Send for Free Catalog Qfl:i(t;gsnt High and miniaturization are prime factors.
e e thois“SgndRrorgbothrnin and) fs 0= DRESSNER ing Tapero They are hermetically sealed and the
. : 68-02 RE; 174 St 0Xes or caps, i ion i igned for
LMB, 1011 Venice Bivd., Los Angeles 15, Calif. Flushing 65, N.Y. “—~—— gi%hf?;ciggoﬁsﬁ;ﬁﬂ:; is desig =

R s o e e S S abill .
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hi

with ATLAS

-LOW

high quality
low price

PAGING &

TALK-BACK SPEAKERS

6 sizes and types.

All impedances

from 4 io 45 ohms.

From 5 to 15 watts.

From $15.00 to $24.00 NET.

WEATHERPROOF LINE
MATCHING TRANSFORMERS
For constant impedance

or constant voltage systems.
$5.00 NET.

HIGH-POWERED

PUBLIC ADDRESS SPEAKERS
Four sizes from 2%’

to 6’ air column.

From $10.00 to $39.00 NET.

U-l1 APPROVED
EXPLOSION-PROOF SPEAKERS
For hazardous applications.

Several sizes, all classes.
From $66.00 to $75.00 NET.

SUPER-POWER DRIVER UNITS
For all purposes,

powers, frequencies.

From $15.00 to $30.00 NET.

MIKE STANDS & ACCESSORIES
All sizes and types:

boom stands, desk stands,
adapters, fittings, etc.

e @))).m

NEW! “CHESTY"
NECK-SUPPORTED

Quick, easy 3-way

Multiple uses.

#NS-1...$3.00 NET.

MAY,

_ATI.

1443 39th St., Brooklyn 18, N. Y,
in Canada: Atlas Radio Corp.,

i3

s

Lid,,

1957

NEW! SWITCHBOARD
MIKE SUPPORT
Adjustable 12’ goose
neck, Use as desk support,
for dispatcher office,

dais, table, etc.

#SB-1 ...$7.80 NET.

%
S, ™ \
MIKE STAND <" ™

adjustment. Lightweight.

New! |/

NEW! MIKE FOOT SWITCH
Hand, foot or knee
operation—shielded,

grounded, noise-free,
dependable, damage-proof.
#FS-1...$7.20 NET.

END FOR COMPLETE
FREE CATALOG

AS sounp cORrRP.

Toronto, Ont.

|
|

Technicians’

News

NEDA, UESC MEET

Under the auspices of the National
Electronic Distributors Association and
with the cooperation of the United
Electronic Scrvice Council, a meeting
to discover and discuss points of com-
nion interest for mutual action was
held in New York City DMarch 17.
(UESC is a cooperative group formed
to coordinate the etforts of the service
organizations of the northeastern
United States.)

Nearly 100 persons attended. About
two-thirds of them represented the
service industry uand the other third
participating NEDA representatives
and observers from the Radio-Elec-
tronic-Television Manufacturers Asso-
ciation (RETMA) and independent
manufacturers. The service delegates
represented the eastern edge of the
country with a scattering from other
states, including one from Texas and
one from Arizona.

The meeting was opened by Frank

Silverman of TUESC. after which
Joseph A. DeMambro, president of
NEDA, addressed the group. He

pleaded for unity for the mutual benefit
of all sections of the electronic industry,
and laid down the program for the
nieeting:

To improve communications between
manufacturers, distributors and service
groups; to determine areas of coopera-
tion for mutual benetit; to assist in
reducing industry misunderstandings,
and to give recognition to the doctrine
of industry interdependence.

A number of points were then dis-
cussed, including possibility of joint
educational work to upgrade the tech-
nicians’ reputation; the problem of the
distributor’s sales policies as they affect
the established service dealer; adver-
tising claims on products the service
technician has to install and repair,
captive service and licensing.

The most important suggestion made
was that a representative of service
be placed on the board of NEDA’s
educational committee. This was well
received by NEDA members and, while
necessarily subject to ratification by
NEDA, seemed practically an accom-
plished faet by the end of the meeting.
A joint educational campaign was also
accorded general agreement. The ques-
tion of distributor—service dealer rela-
tions was reported as under study with
prospects of a report at the next meet-
ing, date of which was to be determined
later. There was no extensive discussion
of captive service at the meeting proper,
though after the formal adjournment
John Thompson of General Electrie
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BUILD THE BEST—
BUILD Alll En,s OWN

knight-

kits

Here is a typical Knight-Kit value—
| available only from ALLIED—one of
45 great Knight-Kits you'll find
in our special Supplement No. 165.
Write for your FREE copy today.

knight-kit INSTRUMENT VALUE
5” GENERAL-PURPOSE SCOPE KIT

Feature for feature, the world’s best scope
kit value. Equal in performance to wired
units several times its price. Ideal for radio
and TV servicing, audio work and hundreds
of other applications. Phantastron sweep
circuit provides extreme sweep linearity;
retrace blanking on all ranges eliminates
retrace lines; vertical sensitivity is three
times that of comparably priced scope kits.
Printed circuit and laced wiring harness
speed assembly. SPEciFicaTIONS: Vertical
Response— + 3 db, 3 cps to 1.5 me.; + 6 db
to 2.5 mec. Vertical Sensitivity—.025 rms
v/inch. Sweep—15to 150,000 cps in 4 ranges.
Horizontal Sensitivity—.07 rms v/inch. Vert-
ical Input Imp.—3.3 meg shunted by 45
mmfd. Calibrating Voltage: 1 volt peak-to-
peak, applied by push-button switch. Com-
plete with 5” CRT, wire, solder, etc. 94 x
1334 x 1734”. Shpg. wt. 28 lbs.

Model Y-146. Net, F.O.B. Chicago. .. . 4950

OTHER knight-kit INSTRUMENT VALUES

VOLTAGE CALIBRATOR KIT
Y-136 51275

5 wiDE-BAND SCOPE KIT
Y-144 56900

HIGH-GAIN SIGNAL
TRACER KIT

¥-135 $2450

See our Supplement No. 165 for 18 other
knight-kit instrument values

TV-FM LINEAR
SWEEP GENERATOR

Y-123 $4475

SUPPLEMENT

featuring knight-kits

Send for our FREE
Supplement No. 165
teaturing 45 great
Knight-Kits, including Test
Instruments, Hi-Fi, Hobbyist

, and Amateur Kits. Write
for your copy today.

ORDER FROM
ALLIED RADIO

’ Dept. 02-€7, 100 N. Western Ave., Chicago 80, 11l
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YOU CAN

ON THE
STEADY

REALLY

ON THE
HI-FI BOOM

PUBLIC ADDRESS MARKET

Extra profits for you when you go after
these two hot markets. For small budget
hi-fi installations, you can’t beat Quam
extended range and coaxial speakers,
which provide the perfect way to give
your customers fine audio reproduction
at Jow cost. And for fine quality public
address, Quam is truly the quality line.
Special voice coil impedances are avail-
able, and Quam makes the only public
address speakers on the market featuring
the famous patented Adjust-a-Coae
Suspension.

Do you have the latest
Quam catalogs? Available
free from your distributor
or by writing direct to us.
Catalog 56 lists the entire
Quam line. Catalog 69
describes the hi-fi line
in detail.

astc o QUAM the quadiy fine for all yowr speaken hands

QUAM-NICHOLS COMPANY

236 E. MARQUETTE RD. -

CHICAGO 37, ILLINOIS

ACME BATTERY HOLDERS

When you need a holder for a dry or mercury battery. think
of Acme. the largest and most complete line of quality
Liattery holders

e Used by millions the world over @

Ovi 75 different types of Acme
b-\ttory hotders brings to you a con No. 15
vr.‘nlen( and complete nnge of volt 85¢

pet o &0 b

o Our battery holders are used in
all types of electronic equipment,
plus radios, toys. for lights. win-
oow displays and also by inventors.
hobbyists. experimenters and a thou-
sand other uses.

® An Acme battery holder is a
complete unit. No additional springs
or other means of suppart are needed
to get proper battery contac

® Holders are made of spnng tem- R o,
pered aircraft aluminum to give %
proper tension and have a non-corro- 4

sive quality.

® Convenient mounting
provided in every hofder.
® Approved fibre insulation is used
at all terminals,

® Terminals are all copper and elec-
tro tinned soider 1ugs tor easy soldering.

® Brass contacts are at uppermost part of holder so that
battery docs not short when inserted in holde

Ask for Acme Battery Holders at your oloctromc sup.
plier. mail order house. dealer, or hobby shop. or omer
direct from us.

Prices start from a low list price of 30c ecach. Write
for free price list and cross reference sheet. Manulacturws
jobbers, radio supply houses, dealers, schools, eotc., write
for Quantity prices

ACME MODEL ENGINEERING CO.
4703R—Third Ave, Brooklyn 20, N.Y.

124
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NEW!! 4-Transistor Pocket Radio!

Size of cigarette pack-
age. No external an-
tenna needed. Brings
in stations 800 miles
away at night. Loud
volume. Uses 12}-cent
flashlight battery that
lasts 600 hours.
Printed circuit. fFree
literature.

Complete kit, $23.50. Fully wired, $29.50.
| 2-transistor kit, $15.50.

Order now from
|

| GARDINER ELECTRONICS CO., Dept.12
2545 East Indian School Road  *  Phoenix, Arizona

1-transistor kit, $9.50.
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TECHNICIANS' NEWS (Confinued)

components division outlined his com-
pany’s policy and answered a number
of questions on the subject.

INCREASE OR NO CREDIT

Cheyenne (Wyo.) radio and TV serv-
icing departments faced with either
raising prices or eliminating credit
decided to require cash for servicing
jobs. The basic servicing fee of $5.75
will not be changed. For major repair
jobs financing can be provided.

It was decided that all service depart-
ments would keep the same hours, 9
to 6 weekdays, 9 to 1 Saturday. After
hours, time and a-half will be charged
for service calls, with a service charge
of $8.65.

BALK TUBE FRAUD

RETMA’s general counsel, Glenn
McDaniel, said tube and set manu-
facturers are destroying all worn-out
tubes returned to them under war-
ranties to eliminate that source for
tube counterfeiters. He further said
that manufacturers had taken this step
at RETMA’s suggestion. After caution-
ing the public about methods used by
tube forgers he stated it would be a
good idea if consumers ask their repair-
man to leave all worn-out tubes when
he finishes a repair job.

PRSMA ELECTS OFFICERS

The Philadelphia Radio Servicemen’s
Association re-elected William L. Poole
president. Fred Cohen was elected vice
president; A. P. Greben, recording
seeretary; William P. Humes, treasurer
and Leonard Shaw, corresponding sec-

retary.
Elected to the board of directors
were  William Royal, Richard D.

Devaney, John Brozenske, Samuel M.
Brenner and William Abbott.

Messrs. Poole, Humes and Brenner
were named as delegates to the Federa-
tion of Radio Servicemen’s Associations
of Pennsylvania.

TROY STUDIES LICENSING

The city lawmaking body of Troy,
N. Y., has set up a three-maa com-
mittee to study the proposal that tele-
vision repairmen be required to have
a city license. The proposal called for
a board of examiners to be set up to
control licensing. This board would
operate as existing licensing agencies
do for electricians, plumbers and
barbers.

SERVICING WEAKEST LINK

The electronics industry’s growth is
limited or retarded by the weakness
of the television servicing industry.
This was stated by Morris Green,
Philadelphia distributor and chairman
of the Joint Educational Committee
made up of members of the Radio-
Electronies-Television Manufacturers
Association and the National Electronic
Distributors Association.

Mr. Green also pointed out that, of
the three elements in the radio—-TV
parts system, servicing is the weakest
link.

RADIO-ELECTRONICS
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TECHNICIANS' NEWS (Continued)

At a recent mecting of NEDA, Mr.
Green said efforts of the educational
committee throughout the country have
“met with cooperative response. By and

large, we were received by  service |

leaders with intelligent and diplomatic
attitudes who were trying to work for
the service dealer and technician.”

GUILD BACKS LICENSING

The Radio & Television Guild of Long
Island telegraphed Gov. Averill Harri-

man, State Scnator Walter J. Mahoney |

and State Assemblymen Oswald Heck,
Joseph Carlino, Francis MeCloskey and
Bernard Dubin, endorsing the bill to
license television repairmen recently

introduced in the New York State |

Legislature.

The telegram listed five points the
guild considers essential to any TV
repair licensing bill:

1. That service technicians meet
certain minimum technical qualifica-
tions.

2. That the service technicians have
finaneial responsibility through insur-
ance or bonding,

3. That the scrvice technicians have
an established address so that the publie
may obtain recourse.

4. That the practicing service tech-
nician have representation in the prep-
aration of the licensing measure.

5. That provision be made for the |

practicing service technician to be a
part of any commission established to
administer TV licensing.

The telegram went on to state, “The
Radio & Television Guild strongly en-
dorses, if the above conditions are met,
any steps toward a state-wide lcense
to protect both the public and the
ethical TV repairman., . ., . Strong
exception is taken to the remarks of
Assemblyman Bernard Dubin that there
are many unscrupulous televizion re-
pairnen.”

FACTORY SERVICE
CRITICIZED

Television manufacturers have been
strongly criticized by the Empire State
Federation of Electronic Associations
Ine,, for the trend they have established
of providing service policies with new
receivers,

The federation said that this trend
could force the independent service
technician out of husiness.

A talk by Max Licbowitz, past presi-
dent of ESFETA, suggested possible
encroachments in the service field pre-

seuted by module and printed-circuit

construction. This type of construction
could enable factory service to make
quick repairs in the home with un-
skilled help.

KCTSA ELECTION RETURNS

The King County Television Serv-
ice Association of Scattle, Wash., clected
new officers for the coming year: pres-
ident, Harold IHart; vice-president,
Clayton Faller; secretary-treasurer,
Ray Murphy. END
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FOR ALL YOU}/‘TRANSEDHMER NEEDS...

STANCOR

One line will satisfy the huge majority of your
transformer needs . . . STANCOR. Why waste
time shopping around? You can depend on your
STANCOR distributor to have the transformer
you want, always.

Do you have our latest catalog and replacement
guides? Write for them today. (Free, of course.)

CHICAGO STANDARD
TRANSFORMER CORPORATION

3509 ADDISON STREET +« CHICAGO 18, ILLINOIS

Export Sales: Roburn Agencies, Inc., 431 Greenwich 5t., New York 13, N.Y.

Join the

..... — R G/L Technicians’
&%‘Gel‘Ah%d Book Club

Keep up with all the new develop-
ments in servicing, Get a new hook
every three months at a saving of

1 270/
Cln Write for details

Gernshack Library, Dept. 57
154 West 1Hth St
New York 11, N.Y.
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ARKAY Makes
Transistor History!

Specifications:
IFreq.
In. vl

attery, o
m' Drain, 55 Ma.;
L) 11 . 130 hrs i Power
Oucpur, 75 millwtts. (max);
i phone for pvt. listen-
ing: Cat “HIGH-1M-
PPACT F RENE (UN-

P 5 5. Dimensions,

I A 3

LE. Colls—)--Slug tuned; Ose. Coil

raned: X1 'Ildl\\hf(lr (mmrlm X2 Transis-

tor 150 L. 3 Transistor—20d LF.; D]— Fed. Ex. Tax Incl.

Irinde llue(rm:
X5 Transistor PPower Output.

5 ARKAY

Portable

Top performin 2 band aAM-
Shoctwave. Dial shows countries
transmitting. Kit utilizes 4 low
drain-hl gain minlature tubes
plus selertium rectifier for elec-
tric power, Tuning range 550-
1600ke. 6-18me. Size: 10Lax7x
St attractive leatherette cover.
Complete with tubes, nuts, etc.
except wire & solder & batteries.
Easy-to-follow instructions Uses 1
each Burgess xx45,05. For 110-

120 volt 50-60 c;cles

AC-DC or batteries 26 75

Batteries for above...._.. . $3.16
Fed, Ex. Tax inci.

ARKAY Model HFT-7
Hi-Fi AM-FM Tuner

4 UV sensitivity for 20 db
yuieting. Automatic fre-
guency control with provi-
sions for AFC erase. Allows
pinpoint, high selectivity
tuning. Foster-Seeley dis-
criminator, high efiiciency
AM loop stick antenna and
tempervature compensated
oscillator  circuit. Newl
Wired & Tested $49.95
Kit Less Cover $32.00
Cover for Above $3.95
FM only—$25.75

Fed. Ex. Tax Inecl.

Mt e

‘« 5 Ante nna—Large Ferrite Rod; 45
Sing

X4 Transistor Audio Driver;

U IIII1!IHNIIIIIIIIIIIIII!HIHHlIIIIHHIIIIIIIIIIIIIIHHHL LR

e

et

Portable Superhet Receiver
SPECIFICATIONS:

ELECTRTICAL 'RAT”\G—O volt tran

sistor energize
OPF‘R‘\TI\( FREQ['EN(‘IE.
TUNIN

S
G RANGE—540 to IVGQO KC

I.F. A\II’LI} R—155 KC

magnet

TRANSISTOR COMPLEMENT
oscillator-coliverter
\(" 1st LF. amplifier
2nd I.F. amplifier

class B driver
class B output
class B output

$37.50

AT AR
G = L2 b

Federal Excise Tax included

SPECIFICATIONS:
P(I)WER—BO watts @ 1%
M.

FREQ. RESPONSE =2
db.— 10-40,000 cps.

HUM—120 db. below rated
output.

CONTROLS—(8) Func, se-
lector, loudness, bass,
treble, level set, 5-posi-
tion level compensation
control

0 0000 O
See us at the Chicago May Parts Show, Booth 13, Exhibition Hall, Room 652,
Sound Demonstration Area
Prices 5% Higher West of the Mississippi

Sportsman_Carrying stage.
Case $1.75 out.

|||IIIIIIIIIHHHIIIIIII|IIIIIIIIIIIIIIIIH[!I|IIIIIIHl!IIIIIIIIIIIIIHIIHH|IIIIIIIIIIIIIHIIIHI!IIIIIIIIIIIIHH[lIII" I
ARKAY Model TR-6 Transistorized

POWER OUTPUT-—275+ milllwatts
PEAKER—Ilarge alnico V permanent

divde detector—AGC takeoff

5 TRANSISTOR
PRINTED CIRCUIT

PERSONAL PORTABLE KIT

The revolutionary TR-5 is an advanced engi-
neered kit using 5 transistors & erystal diode.
A full Superhet pnntwl cireuit board cuts wir-
mu time to & minimum. Consists of a converter,

stages of LY. amplification, diode deteetor,
aurho driver and class A power amb output
Subminiature components used through-

The model TR-6 is a newly de-
signed all transistor portable
&unmhel receiver,  push-pull
¢ < I3 output providing clear
lI\l;; uulhlll helter than 275

Zincering tech-
mques nmnlmed in its design.

L 0 R

NEW

ARKAY MODEL FL-30
Hi-Fi AMP-PRE-AMP

Featuring a transistorized
front end for use with a re-
luetance pick-up, this engi-
neering masterpicce assures
the finest in Hi-Fi reproduc-
tion. Record equalization for
more than 30 labels (LP,
RIAA, & EUR). Complete
with rose wmold panel and
black cabinet.

KIT ...l ...$49.95
WIRED & TESTED....$74.95

® Servicing Modern Damper Circuits ©
® Save Your Records With a
Home-Constructed Automatic L

Shutoff Switch

® Easily Built Color Subcarrier [

Signal Generator

One year $4.00
RADIO-ELECTRONICS

What

Radio-Electronics

has in store for you in the
months ahead . . .

Interflex-Type Shortwave
Transistor Receiver
Transistorized Oscilloscope

Calibrator

Practical Slant on Color TV

Servicing
The JUNE issue of RADIO-ELECTRONICS goes on sale May 23 at all better parts distributors and newsstands

SUBSCRIPTION RATES
Two years $7.00

Three years $9.00

154 West 14th Street, New York II, N.Y.
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6-8-VOLT ELIMINATOR

I have a surplus Packard-Bell model
K-1 preamplifier designed for magnetic
microphones. It opcrates from a 28-volt
de supply and draws approximately
400 ma. Please print the cirveuit of a
suitable battery eliminator—L. J. M.,
Portland, Me.

The battery eliminator is shown in
the diagram. The power transformer
should deliver 36 volts at 500 ma or
more. The rectifier may be a selenium,
germanium or silicon type for ac inputs
of 36 volts or more and a current rating
of at least 500 ma. The transformer
and choke may be Tabtran (TAB, 111
Liberty St., New York) types TR50007
and CR6001, respectively. The size of
the filter capacitors may have to be
increased to eliminate ripple in some
applications.

SO0MA RECT  JH/IA/. 40 (APPROX)
By S50, Ny o 28v
—-=0

500MA
-0

HIVAC

Outputs of approximately 28, 24, 21,
14, 12 and 6 volts de can be obtained
by connecting the input side of the
rectifier to the appropriate tap on the
transformer secondaries. If the two
tapped secondaries are paralleled, 6, 12
and 14 volts de can be obtained at twice
the current available with the series
connection used in the diagram. Trans-
former, choke and rectifier with higher
current ratings can be used when
higher current is needed. Select a value
for the bleeder resistor so it will draw
about 1097 of the rated load current.

The unit can be used as an emer-
gency battery charger by removing the
filter components and replacing the
transformer and rectifier with units
rated at 6 amps or more.

A voltmeter and ammeter will be
useful when using the unit as a battery
eliminator or charger.

PHONOGRAPH FILTERS

I would like to have circuits of a
seratch and rumble filter or a rumble
filter alone. Please print them in an
early issue—E. J. F. New York.

The diagrams in Figs. 1 and 2 show
rumble and scrateh filters, respectively.
Fig. 3 shows scratch and rumble filters
selected alternately or simultaneously
by a switch. The scratch filter consists

RADIO-ELECTRONICS
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4

QUESTION BOX

Ce
RL
B+ !
Fig.) =
of a capacitor shunted across grid

resistor R, in one of the voltage ampli-
fier stages. (R; may be the volume or
loudness control in the amplifier.)
Nominal values for the shunt capacitor
vary from about .001 to .003 uf, depend-
ing on the value of R. and the scratch
frequency. Try higher and lower values
of shunt capacitance for optimum per-
formance.

3t ¢ =
Ce SCRATCH
Y FILTER SW
-
R INY oOUT
Re
8+ IDOI-.O(E H
Fig.2

The rumble filter in Fig. 1 consists
of a small capacitor inserted in series
with interstage coupling capacitor C..
This capacitor provides greater attenu-
ation at the low frequencies. Try values
between .002 and .006 uf.

The rumble filter in Fig. 8 is a high-
pass filter that cuts off or greatly
attenuates the band of frequencies in
which  rumble normally occurs. Its
effectiveness depends on the rumble
frequency and the values of Ry and R..
Experiment for best performance. Try
.01, .015 and .025 uf for C1; 330,000
ohms to 1 megohm for R1 and .006 to

{Continued)

02 uf for C2.
The rumble filter in Fig. 1 can be
substituted for that in Fig. 3 but the

' _-F.U_N_cmN__-.
SELECTOR
oo:-{
‘ cn.L 'A R2 |
|-FLAT )
~ SCRATCH FlLTER N
3 RUMBLE FILTER N
RI 390( 4- RUMBLE & SCRATCH 1N
B+ = Fig.3

rolloff will not be as sharp and you
will get some unwanted attenuation at
frequencies close to the rumble fre-
quency.

BCI FROM TV SETS

I would appreciate any information
that you can offer on rveducing the inter-
ference that iy TV set couses on near-
by AM and shortwwave receivers.—.J.B.,
Williamsburg, Mass.

Interference that TV sets cause on
AM receivers is of two general types.
One is the signal from the TV if cir-
cuits, normally received when the
(shortwave) ADM set is tuned to the
TV intermediate frequency.

A more common and far more annoy-
ing type is caused by radiation of har-
monics from the TV set’s 15,750-cyele
horizontal sweep circuit. This interfer-
ence appears as hash between stations
and as whistles when stations are tuned
in. It is usually stronger on the low-
frequency end of the band cmd gladu-

the ‘“tinkerer”

Charts;
circuits and designs.

reference. Prepared and guaranteed by the famous Coyne Electrical
School. Costs nothing to examine on Coyne’s liberal FREE TRIAL
offer.
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MAKES YOU MORE VALUABLE!

Now for the first time—a practical procedure for spotting the cause
of trouble in any TV set—FAST! Overcomes the most dithcult, most
time-consuming TV trouble shooting problems. There’s no guesswork!
Quick, simple tests tell you in which of 5 TV set sections to find the
cause of the trouble. Fool-proof Check Charts help yvou locate the exact
trouble spot at once, from as many as 700 possibilities. Not a book for
or home owner who tries to fix his own TV set—IT'S
A BOOK WRITTEN FOR TV SERVICEMEN TO SAVE TIME AND
MONEY. The hours and aggravation it can save you on a single
servicing job more than pays for this amazing handbook. Helps you
make more money as an expert speedy TV trouble-shooter!

NEEDED BY EVERY TV SERVICEMAN

“Pinpoint TV Troubles in 10 Minutes” is one of the most valuable
“tools” you can carry on a servicing call. Amazingly practical. Over
300 spiral bound fast reference pages with 50 time-saving Check
dozens of important diagrams and tests;
Fits easily into tool kit for handy on-the-job

ovNEElECTRICAl SCHOOL

NOW’ Take The “Headache” Out of TV Trouble Shoonng

SAVES TIME

explanations of

Name._._....

City .

r-—-h-—-— oy
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You 1must see this sensational new handhook to behe\v how
much time it can
])I()l[!lL!l\O and your work easier. Send no mone
coupon. 3o
Try it yourselt. Then, afrer 7 days either send only 3,495
vlus postage, or return the hook and Owe nothing. Take
advantage of this no-risk offer NOW!

MAIL COUPON NOW!

Educational Book Publishing Division

COYNE ELECTRICAL SCHOOL, Dept. 57-TP
500 S. Paulina St.,
YES! Rush
Troubles in [0 Minutes’” for 7 days FREE TRIAL ger your offer,

' Can you think
' faster than this Machine?

Control Panel of GENIAC set up to do a problem in
check valve research.

Re careful before vou answer. GENIAC the first olmrncw\
brain econstruction kit is equipped t ay tic-tac-toe.
and encipher codes, ceomvert from binary to dechnal.
tin syllogisms) as well as adid. subtract, multipl
divide. Specific problems in a varlety of fields—aet al.
poliey claiin settiement, Ceté., can be set up and
solved with the components. (‘onne(l(mh are  solderless
| amd  are  completely explained with templates in  the
manual. This covers 33 circuits and shows how new ones
can be designed.

nd
11

You will find building and using (‘E\l ACS a wonderful
experience: one kit user wrote us: ‘‘This kit ha
up @ new world of thinking for me.'' You actually
mmpuung problem solvimg, and game play

nim, ete n be analyzed with Boolean Algebr
ll).{em'nr so]ulhms transtormed directly into circuit dia-

grams. You ereate from over 400 specially designed aind
ma mu( |ctmu! components a machine that solves problems
faste an oy Cin ex s themn.

\chnol G rullotzcs. teiachers of scieice or math. engi-

neering. phitosophy or psvenology will tind these excel

Tent demanstrators of eircultry, solutions in svmbalic
logie, theory of numbers. cybernetick, and swutomatlon.

Note: Teachers take advint: 1ge of our lﬂr discount to
cducational institutfons and for yroup purc

2 for vaur GENIAC kit now, Only $16€
four hundred components and parts, fully illustrated nan-
ual and wiring dlagrams. We guarantee that if you do not
wint to keep GENIAC after one weck you can return it for
tull refund plus shipping costs.

—————— MAIL THIS COUPON— — — — —
SCIENCE KITS, Dept, RE57, Oliver Garfield Co.
126 Lexington Ave,, N.Y 16, N.Y.
Pleaxe send me:

1 GENIAC Electrie Brain Construction Kit and Manual.

with over

$19.95 (Kast of Mississippi)

$20.95 (Elsewhere in United States) .ot

$21.95 (Outside the United States)

Returnable in seven days for full refund if not satisfied.

T enclose S e in full payment.

My name and address are attached.

USE IT ON 7 DAYS FREE TRIAL!

ou- -how it makes your d more
just the

THIANL.

We'll rush your copy to you on FREE

Chicago 12, Il

new TV trouble shooting handbook: ‘‘Pinpeint TV

Address ...

] Check hcrc xf you are enclosmg $3 95. We pay postage. 7-day
money hack guarantee.

—— e . — — —  — — — — — d

~....Zone. .. . State .

§
1
!
i
1
|
|
i
!
]
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PM SPEAKERS

(ALNICO #5)

Brand New Factory Guaranteed Stock
1 ox. mag. on 3” to 6”, heavier mag. on 8" & 12

311
411
5"

6” .....51.58
8" ..... 219
12" ..... 4.67

SELENIUM RECTIFIERS

65 ma. ...%.46 250 ma. ..%1.08
75 ma. ... .49 300 ma. .. 1.19
100 ma. ... .62 350 ma. .. 1.26
150 ma. ... .74 450 ma. .. 1.42

¢, TV CRYSTAL-CLEAR LUCITE MASKS

Framed in Rich Goldleaf Finish

Tube Size Overall Dimensions

17“—Rectangular 135" x 164", .. .. $ 4.56
21" —Rectanqular 164" x 214", .. .. 6.92
24"—Rectanqular 201" x 253,“,.... 11.84
27”—Rectangular 204" x 26" ..... 12.18

On 17% and 21" specify type number of CRT used

/‘ TV PLASTIC OPEN MASKS
Used in conjunction with safety glass

17“—Rectanguiar 153" x 181,",..... $1.49
21"—Rectangular 18" x 214", .. ..... 2.38
24" —Rectangular 21" x 26"

27"—Rectangular 21" x 26" . 4.
K On 17” and 217 specify type number of CRT used

\

$2.94

TV SAFETY GLASS in HANDY SIZES

167 x 20", |
16" x 227, .. ..

*Available in new tinted grey 30c extra

*18” x 2214, .$5.16

3.97 *21” x 26", ... 5.87

Latest single

easy-to-follow

high as 18V,
instructions  and
dlagrins that appl
prove practically al

FLYBACK TRANSFORMER

1B3 type, for the 217 and all
Picture Tubes. It Is Similar to the popular No. X-053
and goes up as s

700

With it you receive
schematic 6

f‘ to build, convert or im- s4.s

I makes of TV Recelvers. /

Set,

It you receive

COSINE DEFLECTION YOKE

The latest achievement
plete wired network. Will
5 in brilliance,
swne type we supply with ou

and’ diagrams ...

in the 70° type, with com.
11 add new life to any TV
clarity and sweep.  This iS the

r Kits, with s 92
)

-to-follow instructions

This new

18KV FLYBACK TRANSF.

Flyback
conversions easxy on any make TV
report excellence on_24% and 27” TV sets bullt or
converted with this
Tustructions and schematic

diagrams inclhude

Transtormer makes  90°

now
Y Set. Customers

Transformer.

$5.24

overall sweop,
dlagrams
and converting

Instructions and x
included for bullding,

COSINE DEFLECTION YOKE

NFW 90¢ TYPE, with complete wired network. It
volves all problems formerly sought for, in 809
Y for undistorted clear pictures and case of

AGC KIT complete w/6AUS & Instructions. .. .. $4.59
UNIVERSAL CRT MOUNTING BRACKETS.... 4.97
FLYBACK TRANSFORMER RCA-type #211TI.. 3.69
FLYBACK TRANS. RCA-type 21175 ........ 4.98
FLYBACK TRANS. RCA-type 21115 w/AGC.. 6.74
FLYBACK TRANS, RCA-type 218TI . ....... 6.96
POWER TRANS. RCA #20176 for #630....... 14.97
VERTICAL OUTPUT TRANS. 10 to | ratio. ... 2.69
FOCUS COILS 247, 360, 470, 1000, 40009...ea. 1.97
SYNCHRO-LOC coOlL RCA-type #£2087T8...... 1.49
SYNCHRO-GUIDE CoOIL RCA-type #205RI.... 1.00
RATIO DET. COIL 45mc for most TV Sets. .. . 1.00
STANDARD COIL take-off FHXMT52, . ..... .., 1.00

PIC. & SOUND CONTROL |0K-Imeg w/switch. .
FOCUS CONTROL wirewound 1500 ohms 4 watts

1.14
.98

Build qour o
SUPER DE LUXE
31-TUBE-21"
#630 TV CHASSIS
#4630 SUPER DELUXE TV KIT

GOMPLETE SET of PARTS & TUBES

LIFE-SIZE Instructions (less CRT)
Lowest

Only A Few Left

Competitors St 599-99

Price $169.50 T
/#630 y TECHMASTER

Price
COMPLETE 1957 LINE AT SPECIAL PRICES
gxcdi«qu New
Video Theatre . . . Hi-Fi Kits
Catalog mailed on request

For
TV Wall Installation
TV Cabinet-Building
Complete as pictured

Including
Mask. Safety Glass,
Decals, Knoh panel

blank. or drilled on re-

ceipt of your template.

Step-By-Step  Instruce.
tions

Mahogany, Walnut
or Blond at no extra cost.

21" 25"W x 26"H o $17.45
\_ 24" or 27" 2w x 3°H © $22.97

21”7 TV CONVERSION KIT

Convert any Size, any Make TV RECEIVER
to operate the 21” or ANY 70° PICTURE TUBE,

COMPLETE SET OF ESSENTIAL PARTS includes
matched set of Todd 70° COSINE DEFLECTION
YOKE and TODD HV FLYBACK TRANSFORMER,
FOCALIZER, 20KV FILTER, DRIVE TRIMMER,
LINEARITY COIL, CONDENSERS, RESISTORS.

$ 97 List Price $33.50

Incl. CONVERSION MANUAL with
Step-by-Step Instructions & Diagrams.

Your
Price....

27”7 TV CONVERSION KIT

(-Converf any Size, any Make TV RECEIVER
to operate the 27” or ANY 90° PICTURE TUBE.

COMPLETE SET OF ESSENTIAL PARTS includes
matched set of Todd 90° COSINE DEFLECTION
YOKE and TODD 18kv FLYBACK TRANSFORMER,
30KV FILTER, 4AX4 TUBE, YOKE BRACKETS,
WIDTH CONTROL, CONDENSERS, RESISTORS.

98 List Price $39.75

Incl, CONVERSION MANUAL with
Step-by-Step Instructions & Dia9rams

Your

Price....sI

J

J
TVFRONT PANEL ASSEMBLY~

Vlustrations for mounting TV sets flush with wall
txtendlng into garage. closet or wall recess included.

~—PULSE KEYED AGC KIT—

Latest typc, most accurate and the easiest Kit to
install in any make TV RECEIVER including the
#630. Improves performance and insures a steady

picture on all channels.
$4.59

k COMPLETE SET OF PARTS

Including 86AU6 tube & Instructions

WESTINGHOUSE OR CBS PICTURE TUBES —
BRAND NEW in Factory Sealed Cartons—With a Full Year Guarantee

14 70°
l 7 2 17BP4A
90°

#17AVP4A
Aluminized

522.66

70°
2 21EP4B
90°
Z21ALP4A
Aluminized

205 1397

24

90°
24CP4A

1t
Aluminized Atuminized

548.99l 27” xlz?‘é?-u 574.31
_J

BROOKS RADIO & TV CORP., 84 Vesey St., New York 7, N.Y.
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QUESTION BOX (Continved)

— =TV CHASSIS

ally gets weaker as frequency increases.
(Some sets may be most sensitive on
the high-frequency end of the broad-
cast band and on the shortwave bands
so the interference intensity may ap-
pear to increase with frequency.)
Remove the antenna from the TV
set and note whether the interference
disappears or decreases. If it does, a
good high-pass TV filter connected to
the TV set’s antenna terminals will
probably eliminate the trouble. Residual
interference may be further reduced
by using shielded 300-ohm transmission
line between the input to the tuner and
the antenna terminals on the back of
the set. If the interference does not
decrease when the high-pass filter is
installed, it is being radiated directly
through space or over the power lines.
The next step is to try shunting a
.01-u4f 600-volt capacitor across the
power line on the set side of the inter-
lock connector. If the shunt capacitor
does not help, a pi type filter may. The
construetion is shown in the diagram.
You can use four individual 250-zh rf
chokes or a pair of dual units like the
J. W. Miller D-7825-3. Mount the filter
components in a shield under the chas-
sis and grounded to it. This home-made
filter or the Miller 7815 TV line filter
will greatly attenuate interference
radiated from the power line.
Frequently interference is radiated
directly from the yoke, horizontal de-
flection leads to it or from the bell of
the picture tube. In this case, the most
effective remedy is to completely
shield the inside of the TV cabinet with
fine copper screen grounded to the
chassis. Note well that the screen must
be fully protected against accidental
contact since it can cause a dangerous
shock if the set has a hot chassis. Fine-
screen mesh will reduce the circulation
of air through the cabinet and around
the tubes and other components, so take
care to provide adequate ventilation.
Additional holes may be cut in the
cabinet bottom and back cover to allow
free passage of air. END

BuL -
- awvER

“How do you like my jazzy little
remote-control setup?”

RADIO-ELECTRONICS
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HIGH-YOLTAGE TRANSFORMER REPLACEMENT

The modern TV receiver is often
called upon to operate in locales which
aggravate the breakdown character-
istics of the high-voltage components.
In such areas, the technician is plagued
Cover coil form with at teast | turn of HV
high-melting-point tape, such as Fiberglas
Coat tape with varnish or Halowax.*

Keep HV ano

Core-adjust spring retainer.

4
“Start" lead of secondary ——\4?
Position ““start” lead as far as possible from =
ferrite core. 3" minimum at all points. b

7

Solder “start” lead in smooth round “ball."
Cover with smooth coating of Halowax.®

Position primary leads away from each other
by distance of lug separation and away from

2" from windings and coil base.

sive line voltage; areas having non-
sinusoidal waveform line voltage (in
latter case, the waveform may have a
high peak value but will show proper
voltage on the voltmeter).
de lead minimum of  Solder anode lead.in asmooth “ball.”
Cover entire upper V3 of winding with
smooth coating of Halowax.*

Core adjust spring must maintain core
in position at all size settings.

Wax “tire” must be smooth and with-
out breaks or cracks over an area cov-
ering 115° facing the primary winding.

other transformer components. Solder in
smooth “ball"” form. Fiberglas sleeves must
cover entire lead and be free-of cracks of folds.

Terminal board must be free of dust and grease.
Coat with spray-on dope.t Examine for burned
leakage paths.

Ferrite core {(movable).

Nylon nut.

*Black Halowax, available from Motor-

G

Horiz. size shaft.

From the Motorola Service Service News, Jan.,, 1957

not only by original parts breakdown,

but breakdown of replacement items.
Factors contributing to high-voltage

breakdown problems are: extremes of

humidity, temperature and dust con-

tent; high altitude locations and exces-

WESTINGHOUSE

This receiver came to the shop with
a burnt-out flyback and defective 6 AUS.
The units were replaced and still no
high voltage. The set uses a ringing
coil and a multivibrator type circuit.
Replacing the 68-puf capacitor on pin
G of the 12AU7 or 12BH7 horizontal
oscillator, installing a new 680,000-ohm
resistor in series with the horizontal
hold control and a new 220,000-ohm
resistor from the boost point to pin 6

12BH7 or 12AU7 20pt

Primary winding
(Covered with HV tape)

ola (No. 11M114129). Fumes are toxic;
avoid direct inhalation.

tMust be HY insulating type, such as
Krylon, Acrolite, etc.

The information with the diagram
outlines the techniques required, in
high-voltage transformer or coil re-
placement, to combat breakdown prob-
lems most effectively. These hints will
extend the life of flybacks.

MODEL H-626T16

of the horizontal
that one.

The ringing coil in the V1-a plate
circuit has little or no effect on the
horizontal hold. If horizontal hold can-
not be obtained in the center of the
hold range, vary the value of the 680,-
000-ohm and 220,000-ohm resistors. The
68-uuf capacitor is very ecritical and
affects not only the hold but the width
of the picture. I found that a ceramic

1.5ppf
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multivibrator fixed
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DIFFERENT MODELS
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SEE US AT THE SHOW
ROOM 661A, BOOTH 26

MODEL DESCRIPTION

ALL CHANNEL
VHF  YAGI

14 working
elements*
Super Fringe
29.95

ALL CHANNEL
VHF YAGI
Designed for max.
co-channel
suppression

29.95

ALL CHANNEL
VHF YAGI
11 working
elements*
Far Fringe
24.95

ALL CHANNEL
VHF YAGI
8 working
elements*
Fringe
19.95

ALl CHANNEL
(2-13)
JIFFY KIT
City and suburban
areas

14.95

ALl CHANNEL
{2-13)

City or suburban
areas

9.95

ALl CHANNEL
(2-13)
City, suburban or
medium fringe

14.95

ALl CHANNEL
(2-13)
Stacked Z-10 for
med. and deep
fringe areas.
31.50

ALl CHANNEL
(2-13)
Fringe and med.
fringe areas

17.95

FASTEST GROWING ANTENNA
MANUFACTURER IN THE U.S.A.

WELCO MANUFACTURING CO.
225 S. Third St., Burlington, lowa
Phone PLaza 2-2788
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: e TOWARD THE ULTIMATE IN TV RECEPTION

M D:RO . ,

PERSONNA-TONE Model PS-20
Remote Control EXTENSION SPEAKER

High-quality sound for chair-side
TV listening. 1xG spcaker. Selcc.
tor switch and votume controls for
TV sct. Persenna-Tene, or hoth
speakers. Woed vencer cahinct.
Complete with cabte.. S

POPULAR
WITH

List

995

DT-32

DUAL-TONE Model
Dual Speaker YOLUME CONTROL

For auto radie sound cxtension.
Tweo velume controls—ene for cach
speaker. Volume of either speaker
adjusts to any level independently.
Ample cable for all cars

SERVICEMEN

List fri A

395

i - All Purpose DeRO-JUVENATOR

One rejuvenater replaces  all!
Model RU-5—universal 6.wire for
use on_all series or paratiel fila-
ment TV sets, both clectrostatic
and  electromagnetic.  Restores
brilliance and contrast to pix tuhe.

List \ T

395 -
Model RU-5

JOBBERS—WRITE FOR DETAILS

Look for
this display!

This colorful,

small

1 counter merchandiser identifies
m DeRO’s quality and engineer-

ing—your guarantee of satis-
Look for it!

space

faction.

rav-Electric
25as CONVERTERS

POWER
§ Give You

ol
110 A.C. HOUSE
CURRENT

- OsUchLLooFsg(?lyg
“\ﬁ

Learn to service
ANY radio or TV
easier and

faster!
. ANYWHERE
Here, in a brand
new  2od  edition, s

THE book that really
shows you how to use
oscilloscopes oo every job!

Clearly  as  A-B-C, MODERN
OSCILLOSCOPES AND THEIR USES tells vou
exactly when, where and how. You learn to locate
either AM or FM radio or television troubles in
a jiffy. Even rtough realignment jobs are made
easy. No involved mathematics! Fvery detail is
clearly explained—from making connections to
adjusting circuit compooents and sctting the oscil-|
loscope controls. And you learn to analyze pat-
terns fast and RIGHT?! |

NEW 2nd EDITION!

Includes latest data on usce of ’scopes in color
V, industrial clectronics, teaching . . . even in
atomic cnergy work. Over 400 pages and over 400
clear pictures. Dozens of pattern photos make
things doubly clear.

PRACTICE 10 DAYS FREE!

For 6 and 12 Volt

You Drive or Cruise
Car Botteries —
Capacities: 10 to

s ]

NO INSTALLATION
Just plug into cigar lighter
on dash of car, truck, or
boat—and away we go

© OPERATE PORTABLE TV,
® SMALL DO-IT-YOURSELF
® TOOLS WHEREVER NEEDED
One of the great conven-

iences of our electronic age DICTATION

Dept. RE57, RINEHART & CO..

232 Madison Ave..

Inc.
New York 16, N. Y.

Send new, 2nd fition of AMODERN OSCILLO- I
SCOPES AND THEIR VSES for 10-day examination. |
It 1 like book. I will then send #8.50 (plus postare)
in full payient, or return book bostpaid and owe You I
nothing.
ALL ELECTRIC DO-IT-YOURSELF
............................. SHAVERS HOBBY TOOLS
SEE YOUR ELECTRONIC PARTS DEALER OR JOBBER
Address........

ITERADO COMPANY

[ DESIGNERS & MFRS. OF ELECTRONIC EQUIPMENT SINCE 1827

City, Zone, State .
QUTSIDE U 8. A —Price $7.00. cash with order only.
Money back if vou retwrn hook in 10 days.

|
|
[
|
: Name
!
|
|
|
[
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TECHNOTES {Continued)

padding capacitor was far superior to
the mica unit for control of width and
hold. Use one that goes to 75 uuf.

In servicing these receivers, note
whether the diagram you have and the
set you are working on are the same.
This particular receiver cante through
with many variations.—Jacob Dubinsky

RECORDER FAN BLADES

The arrow in the photo points to the
ventilating fan attached to the motor
shaft of a tape-recorder drive motor.
When removing the chassis of the
recorder from its case for tube check-
ing or other servicing such as belt
renewal, be extremely careful with the
fan. Even slight bending of the blades
will unbalance the motor. It is very

ENTILATOR FAN

difficult, without special jigs, to restore
the blades to their original position.
The unbalance will make recordings
and playback wobbly due to the assem-
bly shaking and mechanical noise.

An empty cardboard carton or simi-
lar device such as a flour or cotfee can-
ister may be slipped over the motor and
fan to prevent mishaps.—A. R. Clawson

SYLVANIA 1-521, 1-5333

Watch vourself when you have this
chassis on the bench! The correct yoke
must be used because the unused ter-
minals on the yoke socket arc used as
tie lugs. A patch cable used to connect
the voke in the cabinet to the chassis
on the bench may also give trouble in
this respect. Using a patch cable may
disturb noise inverter operation, caus-

ing pulling horizontally or loss of
sync.—Sylvanic Service Digest END

Answer to Electronic Crossword Puzzle
on Page 56.

RADIO-ELECTRONICS
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Records

M ONITOR

Note: Records below are 12-inch LP
and plav back with RIAA curve unless
otherwise indicated.

Chromatic Scale Test Record
Cook Series 60

The first novely of this Cook record is: instead
of using the now-conventional mathematical
progression of test tones, the Series 60 provides
a complete musical chromuatic scale covering
the entire range from C sub 3 (32.7 cycles)
to the fifth C above middle C (8, 72 cycles).
Every musical interval is thus covered and any
gaps, peaks, dips, nulls, ete. will show up. The
first chromatic sweep is followed by rapid
sweeps which help to pinpeint any aberrations.
Then comes a band of fast octave skips to
judze halance. The skips are based on the dia-
tonic scale and thus again cover the entire
range very tightly.

The zecond novelty is that one side of the
dise presents the above (and following) mate-
rial with leteher-Munson compensation. It is
intended to be plaved back at minimum volume
with the loudness control disabled. Assuming a
flat system. the reproduction should result in
the same volume throughout the sweeps. The
other side is recorded without Fletcher-Munson
compensation. Played back with one’s own
loudness control adiusted it also should play
back with equal volume. Thus the use of both
sides and the contrast hetween them permits not
only a test of "‘acoustic” flatness but an adjust-
ment of tone and loudness controls to obtain
acoustic flatness,

The most difficult of all audio qualities to test
is transient respunse and Cook presents just
about the most critical test on records in the
two hands of tone bursts—short staceato busrts
of high amplitude separated by very short in-
tervals. The bass tone bursts on side A (with
Fletcher-Munsoun  compensation) present quite
possibly the most severe test of pickup and
traecing ability I have run across so far. and
will wipe off the smiles of complacency of de-
signers and manufacturers of even the finest
cartridges and arms.

Assuming the pickups do deliver the goods,
the bursts provide an egually severe test of
speaker quality—few speaker systems will pass
at all and probably none with flying colors. The
treble tone bursts are not quite so severe, but
useful for testing hangover and cone breakup.

The tone bursts are followed by a series of
C’s from middle C up and down, each C in sev-
erual successive levels of double intensity. The
lowest C on side A in its loudest tone presents
one of the bixgest swings ever put in the
grooves and few pickups will track it even
with the pressure increased. Finally, there is
a band of standard A (American 440 cyele)
to be used for tuning instruments as well as
to test wow. The label has a stroboscopic pat-
tern so turntable speed can be adjusted to pro-
vide exact pitch.

Side B is identical except that it is recorded
without Fleteher-Munson compensalion to the
standard RIAA curve. It is therefore less
demandinz and yet provides extremely useful
test materia]l in comparison with side A.

Adventures in Cacophony
Audiophile AP-77
This is a worthy encore to Audiophile’s Fchoes
of the Storm which for these many years now
hus been the piéce de résistance of hi-ti con-
certs of noises. One side is devoted largely to
the cacophony of the barnyard and includes
dogs barking, infants crying, roosters crowing,
hens  announcing the arrival of egus, pigs
grunting and squealing, cattle bellowing, kittens

MAY, 1957
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HI-FI_KITS FOR THE HIGHWAY'

G-C SPEAKER KITS . . .
High Fidelity Sound for
Every Automobile

G-C SONATA HI FIDELITY DUAL
SPEAKER KITS

Breathtakingly realistic sound for rear
deck installation. Includes two
matched speakers—Tweeter & Woofer
—with crossover network for balanc-
ing the high and low frequencies.
Universal harness connector for cus-
tom-siyle hookup; 3-way switch; in-
structions; all hardware. Choice of
grille colors.
List

No. W9502 (Classic Chrome).$19.95

W9503 (Springtime Gray) 19.95

GENERAL CEMENT MFG. CO.

DIVISION OF TEXTRON INC.

400 South Wyman Street

ALL G-C KITS
PACKED IN SELF-

ALSO A COMPLETE LINE OF G-C REAR DECK
AUTO SPEAKER KITS AND ACCESSORIES FOR
ANY REQUIREMENT.

&

P

Rockford, Illinois

G-C REAR DECK HI-FI DUO-
SPEAKER KITS

Actually two speakers in one, this new
G-C model gives the finest radio sound
without taking extra space. Large per-
manent magnet. Ready to install com-
plete, wired, switch, plate, knob and
hardware.
List
No. W9506 (Chrome) $15.95
W9505 (Gray)

FREE . . . Send today for G-C Catalog and complete information.

Read

RADIO-ELECTRONICS

for the best =

Audio-High Fidelity
Department

every month

www americanradiohictorvy com
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PAT. PENDING

NEW RECORDS

meowling and tomeats howling, plus frogs. The
other <ide presents a sound picture ol Mil-
waukee river traffic, clocks close up in assorted
sizes and tieking rhythms, a1 narrow escape
at a railroad crossing, a wonderful misused old
typewriter and a water pump. The recording is
notable not so much for its acoustic verisimili-
tude and realism us for the remurkable natural
trunsients. The air blasts of chickens taking
off in flights is cspecially remarkable on a fine
system. The eacophony will not seem equally
natural to all. The repertoire of the tomecats,
for example is rather different {rom that ol the
hill-billy toms I know best, and the dog growl-
ing is like neither the Chesapeake Bay retricver
nor the wirehair I know best. But there is no
questioning the “vou arve there” presence. T can
guarantee thut the record will delight lovers
of mnatural =ound and the audiences of their
impromtu concerts,

VON SUPPE: Overtures

Light Cavalry. Poet and Peasant,

Galatea, Boecaccio, Morning, Noon

and Night in Vienna, Fatinitza

Adrian Boult and Philharmonie

Promenade Orchestra
Westminster XWN-18238

A superb demonstration and showofl record
with just about cverything in its favor, in-
eluding a fine well-delined hass, plently of high
hizhs, excellent balance and ever popular musie
presented with a reully spectacular ¢lear and
clean sound. Cannot possibly fail to pleuse.

TCHATKOVSKY: 1812 Overture
LISZT: Mephisto Walts
WEINBERGER: Polka and Fugue from

Sehwanda
SMETANA: Bartered Bride Overture
DVORAK : Caruival Overture

I'ritz Reiner and Chicago Symphony

RCA Vietor LM-1999

It would be dithcult to find any handful of
short works more suitable for hi-fi demonstra-
tion than these. All have spectacular moments
und between them they cover the entire gamut
of bravura musical, as well as hi-fi, eflects,
Reiner and the Chicago Symphony give them
a very worthy performuance indced. The re-
cording is excellent with a Dbig bass and tre-
mendous peaks and provides a convineing
demonstration of the need for and worth of
first-class plavback equipment, with music of
very wide appeal,

Toccatas for Organ
Robert Owen, organist
Westminster XWN-18363
These are examples of the romantic French
organ music of the period 1570-14%30, very ornate
and producing in spots, about the peak con-
catenation of sound any single organ playved by
a single organist can produce. The pedal is not
particularly noteworthy, but the exceptionally
hirh amplitude of the higzh manuals poses a
pretty severe test ol pickup tracing and reson-
ance as well as cone hreak up in the mid-range
and tweeter speakers. The recording is very good
indeed and, it you hear any significant distortion
(except in the innermost grooves), it will be the
fault of the reproducing chain. Few organ rec-
ords deal as well with less demanding material.

HAYDN: Symphony No. 100 (Military)
Symphony No. 101 (Clock)

Waldike conducting Vienna Siate Opera

Orchestra Vanguard URS-492

The second movement of the Military offers
some  speetacular demonstration material and
this recording of it is on ubout the =ame level
as the Westminster \W-Iab 7024 which has been
the sensation of more than one audio show.
Here it is played quite a bit faster. The drums
are not as low in pitch but more heavily
damped. Though they are not quite us over-
whelming as in the Westminster, the heavier
damping, rapid tempo and extremely fine tran-
sient response of the recording provide a letter
test of Jow-frequency trunsient response and
speaker hangover, thouth iz somewhat less spec-
tacular test of very low bass-frequency response.
The Lab recording with its wider groove
spacing, and much smaller approach to the
center of the dise is a trifle sharper, cleaner

www americanradiohistorvy com

(Continued)

and better defined, though this one is excep-
tionally clean even on the innermost grooves.
The rapid roll of the tympani following the
trumpet of the charge, near the end, provides
especially exceptional tests of transient response
and speaker hangover. Hixh highs are very
pood. The system which reproduces it adequately
deserves extravagant admiration.

‘tThe Clock Symphony does have as obvious a
demonstration value. However, it too, has plenty
of drums in spots. Both works are pleasant to
listen to. hence, this is a record which can
endear itsell to both the hi-fi ear and the ear
which merely wants to enjoy music.

Espana
Slatkin conducting. Hollvwood Bowl

Orchestra Capitol P-8357

This contains Ravel's Bolero and Alborado del
Gracioso, Rimsky-Korsakov's Capriceio Espagnol
and Albeniz’ Trigna from [beria. as fine a selec-
tion of music for hi-fi demonstration as you
will find on one record. The Capriecio offers
plenty of drums, eymbals and high-high fire-
works. separately and together. The Bolero with
its presentation of solos by most of the instru-
ments in the orchestra is fine for testing or
demonstrating naturalness. The Alborado, with
its variety of rhythms and delicate tonal effects,
demands fine definition and offers some fine
drums and high highs and excellent dynamic
contrasts,

The Triana is the least sbectacular but has
its hi-fi points, too. Slatkin and the Hollywood
Bowl Orchestra do a fine job which will gratify
both musical and hi-(i listeners. There is a big
drum: the high highs are sharp and bright;
there is a nice bandshell liveness and the per-
formance is bright and properly spirited. 1 don't
see how it ean fail to please both those who want
the music most and those who want hi-fi spec-
tacularity.

MEYERBEER: Les Patineurs (Ballet)
STRAUSS, Johann, Jr.: Graduation
Ball (Ballet)
Levine conducting Ballet Theatre
Orchestra
Capitol P’-8360
This is music from two recent ballets based
on tunes by long-dead composers. The family will
like it for the very pleasant musie, and the hi-fi
head of the house for the extremely fine double
basses in the opening: of the Patincurs (Skaters)
as nearly like their own big natural, concert-hall
selves as vou are likely to get on records. Given
a good bass response in the speaker system,
vou'll need very little bass boost to vibrate the
Hloor. On the best you'll get that rosiny gutti-
ness and slight roughness which distinguish the
renuine live instrument from most reproduc-
tions. There are some very good drums, nice
triangles properly in place at the back of the
orchestra  with the other percussion instru-
ments, and brilliant sound throughout.

Hi-Fi Holiday for Organ
Music of David Rose
Richard Ellsasser, organist
MGM E-490

An even dozen of Rose's tunes and pieces, in-
cluding Holiday for Strings. Dance of the Span-
ish Onion. Deserted City, etc., played by Richard
Ellsasser on a theatre organ. The arrangements
are commendably restrained and thourh they
show off the “orchestral” potential of the organ
they don’t try to prove that one man and four
manuals plus a pedal can outshout a big sym-
phony orchestra. The recording is excellent.
The pedal is good, the higher manuals c¢lean;
there is just enough reverberation for liveness,
and the temptation to put too much in the
grooves has been well resisted. It won’t prove
much to anybody, but those who like the organ
should like it.

RICHARD STRAUSS: Till Eulenspiegel
Death and Transfiguration
Reiner and Vienna Philharmonic
Orchestra
RCA Vietor LM-2027
Probably the two most popular of Strauss
tone poems in performances and interpreta-
tions which ought to reflect the composer's in-
tentions as closely as is possible, Both have

RADIO-ELECTRONICS
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NEW RECORDS (Continued)

very spectacular peaks and present many ex-
amples of Strauss’ characteristic brass choirs,
which offer a fine test of tweeter coloration and
distortion. The bass is big and good. Eulen-
spiegel is one of the most delightful pieces of
program music in the library.

RESPIGIIL: Feste Romane
Rossiniana
Adrian Boult and Philharmonic
Promenade Orchestra
Westminster XWN-18240
Feste Romane is the companion to Pines and
Fountains of Rome and shares the remark-
able tonal effects of the other two, though mnot
as popular as either. This very fine recording
clearly presents the remarkable orchestration.
Rossiniana is quite different, an exercise in
variations rather than in orchestral tone. It is
based on some musical notes left by Rossini
and will be considerably casier to take by those
who find the Roman pieces too impressionistic.

RAVEL: Trio in A Minor
FAURE: Trio in D Minor

Beaux Arts Trio

MGM E-3455

These are considered landmarks in Irench
chamber music of the first quarter of this cen-
turn, The small group of piano, violin and cello,
miked close up, provides a high degree of pres-
ence with a good system. The music. though
most likely to appeal to those with some musical
experience, is not at all difficult to listen to. The
recording is excellent and useful to demonstrate
presence.

SCHUMAN: Symphony No. 3 (Rhenish)
Svmphony No. 4
Dean Dixon conducting Vienna State
Opera Orchestra
Westminster XWN-18368
This will be of special interest to critics, music
teachers and students because it is conducted by
a young American composer. From a hi-fi point
of view it is notable for the fact that the thread
is cut at a remarkably high average level and
will present u sevcre test for pickups. If they
have peuks or are overdriven or the needle is
poor, the high strings will be distorted and
raspingly strident.

BACH: Toccata and Fugue in D Minor
Toccata and Fugue in F Major
Passacaglia and Fugue in C Minor
Toccata. Adagio and Fugue in C Major
Carl Winrich on organ of Varfrukyrka

in Skanninge, Sweden

Westminster XWN-18260

Here are four of Bach's finest longer organ
works of particular interest for hi fi because
they include also possibly his best writing for
the organ pedal. A beautiful recording hoth
musically and sound-wise and probably as good
an introduction to Bach as there is on records.

The pedal organ is extremely well recorded and

on systems cupable of doing the pedal justice

will be highly satisfying. The upper manuals are
also remarkably clean and free of acoustic dis-
tortion. This is the fourth of a series which
will cover the complete organ works of Bach.

It you have no Bach organ records now, vou

should get this, and Bach fans who already

have one or more of these works might well
find the duplication worth while in view of
the beautiful overall tone.

Bouquet of Blues

Dinah Shore

Various Orchestras

RCA Victor LPM-1214

Connoisseurs of the real old blues will be out-
raged by the liberties taken with this great old
form in this recording. Especially outrageous
is the conga-ized St. Louis Blues. And many
will remuin convinced that Dinah Shore did far
better when she was with the Lower Basin
Street Chamber Music Society. Those who like
the old classics in ‘“‘progressive” garb won't
mind and the hi-fi man will like the record for
the intimate presence of the voice. END

Name and address of any manufacturer of
records mentioned in this column may be ob-
tained by writing Records, RADIO-ELECTRONICS,
154 West 14th St.,, New York 11, N.Y.

MAY, 1957

DON'T REMOVE THAT

CIRCUIT MANUFACTURING CO., INC.
26 Rittenhouse Place, Ardmore, Pa. A

Gentlemen: Please send me full illustrated details
about the ‘Nu Life’ Kinecure.

YOUR NAME

COMPANY NAME

ADDRESS.

‘ ity ZONE__STATE

b

www americanradiohistorv com

R4

133


www.americanradiohistory.com

Low Cost, Low Weight, Great Strength—
these are the startling new advantages of
AMPHENOL’s pioneering Polyfoam cable! By
means of a revolutionary method of extruding
polyethylene foam, new Polyfoam cable
features a cellular dielectric made of millions of
tiny, sealed air bubbles. Polyfoam 621-715
(RG-59/U type), because of this new process,
weighs 50% less, has 50% greater tensile
strength and costs 16% less, than standard 59,/U!
Additional savings result in reduced installation
costs through greater tensile strength.

A non-contaminating jacket of specially
compounded black polyethylene provides
improved weathering properties and extended
cable life. Standard RF connectors (such as
AMPHENOL BNC Series and UHF Series)
may be used for cable/connector assembly.

Capitalize on the advantages of foamed
polyethylene—with new AMPHENOL
Polyfoam cable!

www americanradiohistorv com

THIS BRIDGE MEASURES
HOT RESISTANCES

The simple bridge shown in the dia-
gram is a convenient device for meas-
uring the hot resistance of tube heaters
and filaments and other resistive ele-
ments whose resistance changes with
variations in operating temperature.
The bridge has a range of around
1 to several thousand ohms. Accurate
measurements are possible if you are
careful when making the adjustments
and recording the meter readings.

With the lamp or other resistance
(R:) in place, balance the brige by
adjusting R1 for a minimum reading
on the ac voltmeter. Always use the
higher meter ranges until the minimum
point is reached and then switch to a
lower range for & more accurate adjust-
ment.

N
UTVAC " 10-126v/2A

K AW - Ww

L @

[}
Lo s s, !
R; !

i i
————d

After adjusting R1 for a minimum
voltage reading, leave it as it is and
record the voltage. Open line switch
S and substitute variable resistor R3
for R.. Close S and adjust R3 until
the bridge is again balanced at the
previously recorded voltage.

Leave R3 at this setting. Remove it
from the bridge and carefully meuasure
its resistance with an ohmmeter. The
resistance of R3 equals the hot resist-
ance of R.. The initial value of R3
will depend on the lamp or resistance
being checked. Usually a 100- or 1,000-
ohm linear potentiometer will do.

The range of this bridge using any
standard (R2) will be about 100 to 1.
That is, if a standard of 10 ohms is
used, the range will be from 1 to 100
ohms and lamps with resistances in
this range may be measured. \When
using lamps of lower current, a stand-
ard of 100 ohms will give a range up
to 1,000 ohms and down to 10.

Remember that the lower the resist-
ance of standard R2, the more accurate
the measurements will be. This is be-
cause there is less voltage drop across
the standard and therefore less heat
dissipation. The wattage rating of R2
must be such that it will not be over-
loaded for wvarious lamps, and the

R2 (STANDARD}

134 RADIO-ELECTRONICS
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Here'’s Your
MARKET...

A forthe
- MOSLEY Flush Mount
TV Socket

MODEL F-1PK

® The tremendous demand for portable TV
sets opens another BIG market for good
set-to-antenna plug-in outlets. MOSLEY
Flush Sockets meet this need—supplying
attractive, convenient, customer-approved
wall outlets for every installation require-
ment.

Without MOSLLEY TV Outlets, portable
TV—in most areas—ceases to be portable!

Let MOSLEY TV Outlets spark YOUR
Portable TV Sales!

For a complete line of up-to-date
TV Accessories and Electronic
Components send for our */57
catalog.

. — -

- s e an e S v — =

Mo s /ey 1402 5

BEZZ 5T. CHARLES ROCK ROCAD

QURI

ST, LOUIS 14, MIS

CONVERT TO COLOR TV

COLORDAPTOR—A simple 10-tube circuit and
rotating color wheel converts any-size black-and-
white TV, direct view or projection, to receive com-

patible color TV. COLORDAPTOR is simply
attached to TV set, dees not affect normal opera-
tion and can be built from parts experimenters
have on hand.

Complete specifications including .theory of opera-
tion, complete simplifled construction

plans,
L T R

Essential parts kit containing all special

ET{ts—coi]s, delay line, crystal, color
ors—

s 819,95 1= $20.95
All other COLORDAPTOR parts, kits,

motors, etc. available. Write for infor-

mation and prices.

COLORDAPTOR, 3471 Ramona, Palo Alto, Calif,

RADIO ELECTRONIC CIRCUITS (Continued)

voltage across this resistor should be
about one-tenth of that across the lamp
under measurement.

When building the circuit on a metal
chassis, take care to prevent shock or
damage due to short circuits. The 10,-
000-ohm potentiometer R1 should be
mounted on an insulated panel. The
power supply should always be a trans-
former to provide isolation. When
measuring higher voltage lamps and
tubes a 1-to-1 ratio isolation trans-
former is used. A 10-or-12 volt trans-
former is used when measuring small
lamp resistances and when rebalancing
the bridge.

Often we want to know the resist-
ance of lamps operating at full voltage.
Do this by measuring the voltage
across the lamp while in the bridge.
Under this circumstance the voltage
across the bridge must be increased to
overcome the voltage drop in the stand-
ard. Measurements may be made for
any brilliancy of the lamp by varying
the input to the bridge. Several read-
ings at different voltages may be taken
and a curve obtained for future refer-
ence.—Alvin G. Sydnor.

PULSE AMPLIFIER

This unusual device, designed as a
pulse amplifier for a Geiger counter,
is suited to many applications.

It consists of a blocking oscillator
stabilized by capacitor C and potentio-
meter R (see diagram.) A signal com-

NE-2
TO TRIGGERING CKT 2K PHONE
. RS 50K
v ouTeuT TRans | CKT22
-—
¢
PRI 2: §o
rl :
Sop 2T ] “or2Nio?
135V

ing along the single wire to the base
triggers the circuit and a de pulse of
about 90 volts at 50 microamperes ap-
pears between base and collector. The
output impedance is very high and
a neon light is used as an indicator. Any
other device using this pulse such as a
phone or speaker must be in series with
the neon light. If a meter is used, it
should be placed between the positive
pole of the battery and the transformer
winding. About 20 microamperes flow
through the meter but, when the circuit
is triggered, the current rises to about

BUILD THE BECT—
suno ALLIED’S ow

45 great Kmght-Kits y
il Supp

knight=kit HOBBYIST VALUE
2-TRANSISTOR POCKET RAD!IO

Model
Y-262

514

It's fun to build this efficient pocket.size
broadcast band radio. Entirely self-con-
tained, complete with built-in antenna (no
external antenna required), battery and
earphone. Features reﬂex-tyre 2-transistor
circuit. Printed circuit panel simplifies as-
sembly. Has high-gain ferrite-core antenna;
super-sensitive miniature dynamic earphone
for excellent tone quality; variable capacitor
for accurate tuning; months of dependable
operation from single long-life alkaline cell
battery supplied. Two simple controls—
On-Off-Volume and Tuning. Handsomely
styled leatherette carrying case. Fits coat
pocket or may be worn from belt; only
4 x 3% x 1%". Complete, with step-by-step
instructions. Shpg. wt., 114 lbs. 1465
Model Y-262. Net, F.0.B. Chicago.. 314

OTHER knight=kit HOBBYIST VALUES

i N
A '"'B V\ .

#10-IN-1" LAB KIT "6-IN-1"” LAB KIT
v-265 $]2¢% Y-770 $795
_E-T"".'- —

= e
e | it

*OCEAN HOPPER”
RADIO KIT SW RECEIVER KIT

y-730 $]99%5 v-720 $JPS

See our Supplement No. 165 for 12
other knight=kit hobbyist valves

3.WAY PORTABLE

SUPPLEMENT
featuring knight-kits

Send for our FREE
Supplement No. 165
featuring 45 great
Knight-Kits, including Test
Instruments, Hi-Fi, Hobbyist
and Amateur Kits. Write
for your copy today.

ORDER FROM
ALLIED RADIO

Dept. 02-E7, 100 N. Western Ave., Chicago 80, lII.

| -
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Stave Money with Yo Lagy Co Builld
NEW ERIE AUDIO-AMPLIFIER KIT

aling.
fTERTE

PRE-ASSEMBLED
COMPONENTS

This unique kit includes all com-
ponents required to assemble a
high quality, four tube, Push-Pull
Audio- Amplifier, including tubes
and output transformer.

The use of the ERIE “PAC” and
the ERIE Embossed Wiring Board
is a new concept in amplifier de-
sign which results in a compact,
easy to assemble Kit. Complete in-
structions and recommendations
for construction are provided.

with these plug-in components

Tubes *® Tube Sockets © Filter
Capacitor ®* Volume Control and
Switch ® Tone Control ® Capacitors

See and hear it of ERIE ELECTROMICS DISTRIBUTOR DIVISION
your focal distributor CORPORATION
H ERIE, PA.
wng::;rstuﬁ[:?r sy ERPE; PA. + LONDOM, ENGLAMD = TRENTOMN, ONTARID

Eiccrriciny |

= Electronics ot

TELEVISION

=Radio-Color TV
TRAIN IN THE GREAT SHOPS OF

OLDEST, BEST EQUIPPED
SCHOOL OF ITS KIND IN 1. S.

Veterans and Non-Veterans=—Prepare for a better
job NOW that o/fers a rea[ future, too! Get
practical training in * VISION — RADIO
— ELECTRICITY — I;LEC"I RONICS — (Re-
frigeration & Electric Appliance Repair can be
included). Learn on real equipment —no ad-
vanced education or previous experience needed.
Lifetime employment service to graduates, ‘

TELLS HOW TO
ANSWER RADIO
[.1T.V.QUESTIONS

HERE IS LATE INFORMATION

IN A HANDY FORM FOR

RADIO AND TELEVISION

REPAIRMEN, SERVICEMEN
AND STUDENTS

AUDELS T.V. RADIO SERVICE
LIBRARY—Over 1300 Pages—
1085 Tilustrations & Diagrams.
1001 Important Facts & Pig-
ures on Moderd T.V, Radio,
Electronic Devices at your fin-
gers' ends. Highly Endorsed.

INCLUDES TRANSISTORS
and Transistor Circuits. Recti-
fiers, Record Changers, P. A.
Systems. Tape Recorders, Pho-
nograph Pick-ups, F.M., Auto
Radio; Radio Compass, Short
Wave, Radar, etc.

ASK TO SEE IT}

IT WILL PAY TO KNOW—
The Basic Principles—Con-
struction — Installation — Op-

"

Finance Plan—enroll now, pay most of tuition
later. Part time employment help to students,

Clip co for Big F Tlustrated
FREE BOOK BL;OLCNUL)”?:;]IL’:nan l\izlll Lffﬁ \clNI\ TOW.

eration — Repairs — Trouble
B.V%CD%KE_]R_ - FD]l.gg%[ﬂ Wi | Bhooting. Shows How to get
resident h $ = 8harp, Clear. T.V. Pictures. In-
ELECTRICAL SCHOOL 8 stall Aertals—How to Test Ex-
o
A TECHNICALNTDR_I_AE(E”:NPSJ(I,}?;E OPERATED COMPLETE ﬁ‘?"‘é oc:n:; ,Sg,!::s' LTt
2 VO l. U M E S ‘Terms, etc. Includes -

mcmcm-vansmu-mm-nmlsmmn-nmnnmcs Dlira High Fres. L

500 S. PAULINA st., CHICAGO, Dept. 57.81 H.
Get this Information quency — Valuable =
———————————————— b | for Yourself for Quick
| C8.w. COOKE, JR., Pres., COYNE ELECTRICAL School R —— AL s
I 500 S. Paulina St. CMcagu 12, 11., Deplts 57-81 H. PAY ONLY 52 MO. Home Study. et
Send FREE BOOK and details on: — o s MAIL ORDER-——— ——

[0 TELEVISION-RADIO

AUDEL, Publish 49 W. 23 51, N York 10, N York
| 00 ELECTRICITY-ELECTRONICS mail AU:EL?S.:'. V. RADIO s:nv.lvcvs L:BRARY.(: v::-
l umes) $8 on 7 day free trial. If O will remit $2 in

7 days and $2 monthly until $8, Plus shipping charge,

I NAME is paid, Otherwise 1 will return the
I Name
I ADDRESS.......iiiiiiintiinnenannannnnn l Address
Occupation.......... 5
| CITY.. Employed by ... ... .. RE-S
I_ SAVE SHIPPING CHARGES! Enclose Full Payment
B P —— With Coupon and We Pay Shipping Charges.
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RADIO-ELECTRONIC CIRCUITS (Continued)

2 mils. Since so little current is drawn
when the device is on, it can be left on
continuously. The battery will last for
something approaching shelf life.

Ordinary construction techniques are
used and the model was built into a
Premier aluminum box, as shown in the
photos. Most of the components listed
have submin‘ature counterparts and
the unit could conceivably be made
much smaller. A CK722 or 2N107 works
best in the circuit and most of the
values given are not critical. Not all
transformers work as well in this cir-
cuit so do some experimenting.

TRANS NE-2 R PHONE #
; :

The circuit is triggered when held in
an alternating magnetic field as pro-
duced by a soldering gun or power
transformer. The pickup lead was held
next to a telephone being dialed and
the unit counted accurately the pulses
produced by the dialing mechanism.—
Tony Karp

STABLE OSCILLATOR

This transistorized audio oscillator
is my favorite because it produces a
pure sine wave and does not develop
spikes nor shift frequency when you
touch it. It is stable and the components
are not critical. The frequency is
around 350 cycles when the transformer
is a Stancor type A-3856 and its pri-

UNIVERSAL OYTPUT TRANS RMS

5
0200V

IMEG

ADJ TO 4K
GAPPROX) 5

.ol;llzoov

L6V ne/ 3204

mary is tuned by a .03-uf capacitor. A
small 6-volt battery, with positive term-
inal grounded, is used.

The secondary of the transformer,
tapped at terminals 1 and 6, gave a 0.3-
volt output with my setup. To obtain
additional lower-voltage outputs, I put
a voltage divider metwork across it,
giving me three new outputs. These
(0.15, .015 and .0015 volt) greatly in-
crease the usefulness of this instru-
ment.—Clyde M. Stewart END

RADIO-ELECTRONICS
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SAVE vy — PAY PART-BY-FART — HAVE FUN

Assembling tha Schober

ELECTRONIC
ORGAN in xiT form

" NO SPECIAL
gt SKILLS
|- -NEEDED
g e

L3 Fm

1
Now you can afford a real, full concert organ, just l
like those made by the foremost organ manufac-
turers. Because over 1% the cost is saved when you
assemble it yourself. And it's REALLY EASY: only
24 separate units, all with printed circuits, and
detailed-to-the-smallest-step instructions. In addi-
tion, you purchase each of the 24 kits when you are
ready for it — and can afford it.

You'll get a real kick out of putting the *Schober
Electronic Organ together — and then sitting down
and pulling out the stops for Strings, Trumpets,
Clarinets, Diapasons, Flutes, etc.

Compact CONSOLE

One of the many exclusive features of this excep-
tional offer is the handsome console, made by hand
in 0ld World Craftsman manner. It is equally at
home in a traditional or modern setting, and takes
little more space than a spinet piano.

Free Literature |

Complete descriptive booklet and price list are
available on request. And, if you wish to hear the
glorious pipe organ tone of the Schober Electronic
Organ, a 10” long playing recording by Dr. C. A. J.
Parmentier, renowned organist, is available for $2.
This is refundable when you order. Write today and
see what a fine instrument you can get at such a
great saving.

The SCHOBER ORGAN CORPORATION

2248-B Broadway, New York 24, N.Y.

*Designed by Richard H. Dorf

Send for REGISTERED PATENT
PATENT INFORMATION ATTORNEY
Book and

ASSOCIATE EXAMINER
U.S.PAT.OFF.1922.1929

Patent Attorney & Advisor
U.S. Navy Oept. 1930-1947

PATENT LAWYER

INVENTORS RECORD

without obligation

GUSTAVE MILLER

57-RE WARNER BUILDING
WASHINGTON 4, D. C.

CRYSTAL CONTROLLED
CONVERTERS
POLICE « FIRE « COMMERCIAL

¥ Precision—Stability
¥ Sensitivity
¥ Easy Installation

$32.50

e A compact converter supplied with commercial tol.
erance crystals. self contained automatic noise tim-
iter. Also models with squelch. ldeal for mobile or
trome use.

TUNERS

Ernjoy FM Programs
While You Drive.

e FM BROADCAST
e 30-50 MC
e 108-176 MC

from $22.50
WRITE FOR LITERATURE

KUHN ELECTRONICS .
CINCINNATI 17, oHIO i

0 GLEMWOOD

MAY, 1957

T
This

|4 ! one l

BREAKLESS TAPPING

When winding small tapped coils, it
is common practice to leave a loop to
which connecting leads are twisted and
soldered. This twisting and handling
often causes a break after the coil has
been in service for a while.

A Dbetter plan is to fasten short
pieces of stiff wire to the form and
use them as anchors and terminal
points. Plastic rod is handy for coil
forms and anchors are easy to install.
Hold a hot soldering iron near one end
of a piece of stiff wire held in a pair
of pliers. Press the end of the wire
against the plastic form until the heat
softens it and the wire penetrates about
halfway.

loop or tap on the coil to the tie point.

Coil taps anchored in this way are
morve sturdy and will hold up under
strains that would break taps made by
twisting or looping the wire with which
the coil is wound.

Heat may cause a small mound in
the plastic at the point where the
anchor penetrates. This can be filed
away to leave a smooth surface for
the coil.—Harry J. Miller

PROTECT TV-FM LEAD-INS

Salt in the atmosphere in coastal
areas can quickly ruin the performance
of TV and FM antenna lead-ins. To
prevent this, merely enclose the line
in the smallest available type of plastie
hose. Be sure to seal the top of the
hose at the point where the lead-in
enters.—A. von Zook

(Plastic tubing and spaghetti are
available in suitable lengths and diam-
eters but lightweight plastic garden
hose is easier to obtain and frequently
less expensive.—Editor)

PHONE TIPS FIT TINY JACKS

This simple adapter allows head-
phones with standard phone tips to be {
connected quickly to miniature radios,

wwWw americanradiohistorv com

ONE DOI.I.AR buys

World’s HOTTEST Bargains!

1 - $7 INDOOR TV ANTENNA hi-pain 3 section ,,$1
3 - RCA—550 RESISTANCE LINE CORDS....$%1
15 — ASSORTED ROTARY SWITCHES 515 worth , $1
100 — ASSORTED 2 WATT RESISTORS

70 — ASSORTED 1 WATT RESISTORS. .81
35 — ASSORTED 2 WATT RESISTORS......... $1
100 — FUSES 1 AMP standard size 1147 x 147 ..., $1
100 - TUBULAR CONDENSERS .o2—100v. ... $1
100" — FINEST NYLON DIAL CORD st size .., $1
200 — SELF TAPPING SCREWS == x v, ,,., .81
400 — ASST. SCREWS, NUTS, WASH, RIVETS. .S1
50 - ASST. TUBULAR CONDENSERS 85°...... $1
35 — ASST. RADIO KNOBS wcrew and push-on .., ,$]
100 — KNOB SPRINGS ctandard size 347 x Va2 .. .,$1

100 — ASSORTED KNOB SET-SCREWS. .
25 — ASSORTED CLOCK RADIO KNOBS....
20 — ASST. TV KNOBS, ESCUTCHEONS, ETC...$1

50 — ASST. SOCKETS octal and minlature .. ..... $1
50 — ASST. MICA CONDENSERS some In 50, ,,$1
50 — ASST. CERAMIC CONDENSERS.......... $1
10 — ASST, VOLUME CONTROLS tess switch ... ,$1
5 — ASST. VOLUME CONTROLS with switch ... ,$]
20 — ASST. PILOT LIGHTS =44, 16, 47. 51 ....$1
10 — PILOT LIGHT SKTS. bavonet type, wired....$1

50 — ASST. TERMINAL STRIPS 1. 2. 1, 4 1uz,,.$)
10— ASST. RADIO ELECTRO. CONDENSERS. ..$1
5 — ASST. TV ELECTROLYTIC CONDENSERS...$1
10 = ASST. TV COILS syne. peaking. widtn, ete.., ., $1
10 — 6 FT. ELEC. LINE CORDS with plug.
5~ TV CHEATER CORDS with hoth plugs
200’ — HOOK-UP WIRE & SOLDER KIT.... 5
100° — TWIN LEAD-IN WIRE 300¢ heavy duty ., .81
50' — FLAT 4-CONDUCT. WIRE, muny purposes ., $§1
25 — ASST. MICA TRIMMER CONDENSERS....$]
50 — TUBULAR CONDENSERS .1-200v ... ..., $1
50 — TUBULAR CONDENSERS .02-100v ,,,,....
50 — TUBULAR CONDENSERS .001-600v ,,..,...
25 — TUBULAR CONDENSERS .ot-coov ., ., ...,
20 - TUBULAR CONDENSERS .25-600v ., .. ...,
20 — TUBULAR CONDENSERS 047-600v ., ...,

3 — ELECTROLYTIC COND. 50/30 . 150v ,,....

5 — ELECTROLYTIC COND. 100/30 . 50/25v .
3 — ELECTROLYTIC COND. 40/10/10 - 450v .
3 — ELECTROLYTIC COND. 40/40 - 450v ,..... s
5 — ELECTROLYTIC COND. 250 1000 - 10/6v ,

15 — TUBULAR CONDENSERS .013-1600v ., .,
10 — HY TUBULAR CONDENSERS .006-1600v ., . $1

10 — HV TUBULAR CONDENSERS .03-2000v  ...$1
10 — HY TUBULAR CONDENSERS .005.3000v ., ,$1
8 —~ HY TUBULAR CONDENSERS .coi-6uooov ,,, .81
5 — HV TUBULAR CONDENSERS .00s5-6000v ,, . .81
20 — 10KV CARTWHEEL COND. ot tist 535 ,,.$1
35 - MICA COND. 20 — 20 mmf & 15 — 100 mmf , ,$1
35 - MICA COND. 20 — 170 mmf & 15 - 1000 mmf $1
35— MICA COND.2 — 3000 mmf & 15 - 10K mmf $1
35 = CERAMIC COND. 20 — | mmf & 15 — 47 mmt. $1

35 — CERAMIC COND. 20 -axmmr& 15— 1500 mms.$1
35 — CERAMIC COND. 20-250 mmf and 15-680 mmr $1

50 - 1000 V2 WATT RESISTORS 5% ......... 31
75 — 6809 /2 WATT RESISTORS 10%........ $1
75 — 470K 2 WATT RESISTORS 10%....... $1
50=-3.30 1 WATT RESISTORS 10%.......... 31
50 — 390092 1 WATT RESISTORS 10%........ $1
50 — 15K¢? 1 WATT RESISTORS 10%......... $1
50 - 120K 1 WATT RESISTORS 10%........ $1
50 = 150K 1 WATT RESISTORS 5%......... $1
50 — 470K:> 1 WATT RESISTORS 10%........%1
50 — 2.2 MEGQ 1 WATT RESISTORS 10%..... $1
25-2.2¢! 2 WATT RESISTORS 5% ........... $1
25 — 3.3 2 WATT RESISTORS 5%........... 1

25 - 2709 2 WATT RESISTORS 10%
25— 4700 2 WATT RESISTORS 10% 5
25 - 100K 2 WATT RESISTORS 10%........S1
10 ~ ASST. WIREWOUND RES. 5. 10. 20 watts , ,$]
3 — AUDIO OUTPUT TRANSFORMERS 50L6 tvpe ,$1
3 — AUDIO OUTPUT TRANS. 6K6 or 6ve type ,..$1
3 —1.F. COIL TRANSFORMERS 156kc. ..., 0u... $1
3~ 1.F. COIL TRANSFORMERS 10.7 mc Fm ... .$1
4 — OVAL LOOP ANTENNAS ass't. hi-gain types, ,$1

3 - LOOPSTICK ANT. new fernlte, adiustable,,,, . $1
12 — RADIO OSCILLATOR COILS 156ke oo vune. $1
3—1Y2 MEG VOLUME CONTROLS .ith switch .. .31
1-4" PM SPEAKER :inico =5 magnet , ., ...0... $1
1—-5" PM SPEAKER :Inico #5 magmet , .. .,..... $1
5 — SETS SPEAKER PLUGS, wircd ............ $1

2 - 3$2.50 SAPPHIRE NEEDLES 1000 playings,..,$1
2 — SELENIUM RECTIFIERS 1-65ma. 1-100ma
5 - DIODE CRYSTALS 2-1N21 2-IN23 1.ING4 .,
1 =TV UNIV. FOCALIZER ~diusts for any ohmage ,$1
1—TV VERT. OUTPUT TRANS. 10 to 1 ratio ,,,,$1
5=TV CRT. SOCKETS with 18" leads, ,,
5 = HI-VOLT. ANODE LEADS with 187 le: 000
1—TV SYNCHROGUIDE TRANSFORMER = 205r181
1 -~ TV SYNCHROLOC TRANSFORMER :z208T8 ,$1
1-TV RATIO DETECTOR TRANS. i.5mc,.,.... $1
1 —SET TV KNOBS standard type incl, decals ., .. .$1
1—LB SPOOL ROSIN CORE SOLDER 410/60.,, .81
6 = SPIN TIGHT SOCKET SET /16" to 7/16",,81
3 =TV ALIGNMENT TOOLS 7~ 127, 18", ...... $1
HANDY WAY TO ORDER—Simply tear out advertise-
ment and pencil mark items wanted, enclose wit
money order or check. No letter needed, envelope ad-
dress is sufficient, You will receive a new copy of this
ad for re-orders.

ON SMALL ORDERS—Include stamps for postage., excess
will be refunded. Larger orders shipped express collect.

Resistor & condenser code charts FREE with each order

BROOKS RADIO & TV CORP.

84 Vesey St., Dept. A, New York 7, N. Y.
137
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TRY THIS ONE (Continued)
B U I L D 1 6 R A D I 0 hearing aids and other apparatus using

CIRCUITS AT HOME 95 subminiature jacks for phones.
with the New DELUXE 1957 To make this adapter, obtain an
Progressive Radio “Edu-Kit” only extra tiny plug to mate with the jack

A PRACTICAL HOME RADIO COURSE on your equipment. You will also need

y two standard phone-tip jacks.
. REG.
ﬁOT\::N;:;S”CTJERINCLUDES. 4 Vs Strip the hardware off the tip jacks.

® SIGNAL TRACER Insert a phone tip into each jack (this
@ SIGNAL INJECTOR holds the interior springs in place .
@ CODE OSCILLATOR while bending the lugs) and bend the |
pair of lugs on each jack at right
angles, as shown. Then enlarge the

® No Knowledge of
Radio Necessary

¢ No_ Additional Parts
or Tools Noeded

® Excellent Back-
ground for TV

Set Is, . "
FREE 0o 00y Rt mment oo "
WHAT THE "EDU-KIT" OFFERS YOuU

The 1957 “Edu-Kit”’ offers you an out ding
PRACTICAL BOME RADIO COURSE at a rock-hot-
tom ptevs Yau will earn radio theory, onstruction
awd soavieog Yo will Jearn how to build radios, us-
g regular schinuitios - how 1o ~older and wire in a
profossumal tann v lem o service and trouhle-<hoot
radios. Y au will Learn how to work with punched
metal chasas e well s the new Printed Cireait

Biassis Yoo wilt Laan the prineiples of RE and AF
s and eseillate <. deteetors, rectifiers, test
antpiont Y o will boarm and practice code, using
the Tropressiv Cole Oseititor. You will build 16
Hiavver, Tranann ttir Code Owecillator, Signal Tracer
atl Sl Ingeetn aneaits, and Jearn how 10 oper-
datis thn You will raaive an eacetlont hackeround
tor TV, In bt yoeu will reecive g basic edncation

alent tape tightly around the shanks of
the jacks, as shown in Fig. 2. This
completes the adapter.—Art Trauffer

TUBE SOCKETS FOR KITS

Many electronic equipment kits are
supplied with inexpensive wafer type
tube sockets. However, you can add a
lot to the quality of your unit by re-
placing these sockets with molded

m bBliwtiinuwes and Rll forth any  tines  the g q .
sl prce vou pay. on 5 complete. £16.1 ones, which are much superior in looks

PROGRESSIVE THE KIT FOR T . and service, The change costs only a
EACHING METHOD EVERYONE holes in the lugs just enough so you few cents and is a very small percent-
Jlhe Progrsive Radio | Vou do o e e can slip them over the contacts on the age of the price of most kits. The
s Edu- i is the tore- | slighrest acekpround - - . . .
most .'.lm-mﬁm?l radio | vadio or  scionoe - The tiny plugs and then solder the jacks to  mounting dimensions of wafer sockets
kit in the world, and s “Edu-Kit" i~ used by T A A Gl nkP o o o a1 1res
uni v aeeptid as | vomeand old, <chool and the plug as shown in Fig. 1. ~ and molded types usually correspond
o e T ATHRL Tl Last, insert a piece of flat pencil so there should be no difficulty on that
The T- it uses the | Administration for train- eraser (cut to the required size) be- score. When buying the sockets, though,
modern educational prin- [ ing awd rehabilitation. 5 . v v
ciple of un by Do- || One of e it jmpar- tween the two tip jacks and wrap sev- take along the wafer sockets for com-
ing.” You b v build- | tant aspects of the " Edu- g N g 2 ) -
Ik g simple Ao, Grad | T e Consiliation eral turns of % -inch Mystik or equiv-  parison.—Charles Eiwin Cohn
ually, i a  progressive | Serviee which we provide,
manner. and at yvour own | We weleome sindents to
rate, You construet more bl"lld! us v]]u-ir1 prohiems, ]
advanced nmlti-tube ra- | whether relared to any of
dio 1"('ni|~'. h*:n'n'lnnre the material  eovered in A SUPER MAGNET — AT A SUPER SAV'NG.
advanced theory and tech- | the “Edu- Kit” eonrse, or LIFTS MORE THAN 20 TIMES ITS 5 LBS. EASILY. Through a special pur-
igques, and do work Jike l'll!'fl‘lll[l'll(l in other ex-
a professional radio tecli= | bericnees i the field of OWN WEIGHT. chase we are able to offer these Super
nician. GUESIHOTNES Now for a limited time only—you can magnets at this amazing low price,

THE "EDU-KIT™" 15 COMPLETE buy this Little Giant magnet, the most A limited quantity only. First come

You “"ill ]rl&-cviwlntll PAITS and instraenions necess powerful ever made, at a sensational first served. Order several todaye Low
sary to bui 16 difterent radio and electronie eir- i N . i N
cuits, eaeh ;(."ll.lljln(tu'nl’ v'o I)]D:leh'. O it contain bargain! The low, low price of $1.50 is price includes keeper. Measures 13 x
tubes, tuhe sockets. variable, eleetrolytie amd paper less than 50% of what you'd usually 1779
dieleetrie condensers, 1esistors, tie strips, coils, lunt- . N
wares,  tubing,  punelied  wetal chassis,  instruetion pay for this type magnet. Experi- item No. 86
Manuats, ere,  In addition, you receive Printed Cir- menters and hobbyists will find hun- Special Bargain Price b
cuit awaterials, inceluding  'rinted  Cirenit Chassis, (Shp. Chgs, 10¢) |
speeial thhe sockets, hardware and instractions. You dreds of uses for this powerful 4 oz. B ) |

also veeeive a usetnl set ot tools, pliers-cutter

alignnient  tool, protessional electrie \nlduin«'

and a ~elt-powered, dynatic Radio and Tronies G ACK LIGHT

Tester. The “Edu-Kit™ also inehitdes Code m\nm— - AMAZIN B

tions and the Progressive Code Oseillator,  You will 6 VOLT BATTERY! SOLDERING IRON AND WELDER l

also receive lessons 1o serviemg with the Progressive U.S. Army release. New, Guare 250-watt ul-

Signal Tracer and the Piogressive Signal Injector, a ::“:‘v‘;‘?a g‘:"‘enbioﬁrs‘((“gt;g f:'::; tra-violet

High Fidelity Guide, FCC Anateur License Train- 6v storage battery. The high liaht Si}lm’ce.
intensity arc created between Makes fluor.

Alnica permanent magnet. CAN LIFT (Regularly priced at $3.50)

ing Book. and a Quiz Book.

All parts, components, ete., of the ' In-K are the metal to be soldered and escent arti-
1006 unconditionally v aiteed, hrand new, eare- the carbon electrode ({(carbons cles glow in
fully  selected, tested and matehed,  Eversyt i~ supplied free with iron) can the dark,
yours to keep.  The ('““”3"'“' e 3 i be used to heat tin or alumi- Fits any

Dok num seolder, Jlight brazing and
home Radio and sPot welding, melting metals.

etc. Includes 2 carbons, 3 N
heavy duty spring clips. 2

Pieces 5 ft. heavy duty wire nppm)x

lanip socket.
For experi-
menting, entertaining, unusuat
lighting effects,

You will n to frou- J. cable, ( 6
. {(Battery not included.) T0
hl-~-~lmm and service ra- | lar L, Waterbury, 1 an ldeal for use where current is
using  the protes- D writes: 1 have repaired not available. Ship. wt. 4 Ibs. 500 "“”TS ITEM NO. 87 $2 45
smnal Sigmal Tracer. the  several sets tar iy friends, ITEM NO. 126 Ship. wt. 2 tbs. "
unique  Rignal  Inicetor. and  made  money. I"he UNUSUAL BUY s] 95 (P.P. & Hdlg. Chos. S0c) (P. P. & Hdig. Chgs. 35c)

and  the dynamic Radio “Eiadu-Kit™ paid for it-
and  Eleetronies  Tester. 1 was ready to spend
Our Consultation Serviee | £240 for a conrse, hat 1 WATTHOUR METER
will help yvou withe any | found  your ad and sent
techinical problems, for yonr Kir.""

HUDSON SPECIALTIES CO.
160 W, 14th Street, Dept. RE 4-467
New York 11, N, Y,

Leading makes—recondition-
ed. fIdeal for trailer parks.
180-110 volts, 60 cycles, 2-
wire A.C. 5 amp. Heavy metal
case 82" x 6'4” x 5”. Easy
to install. Shin. wt. 14 (bs.

1
|
|
|
|
|
|
0% DE-
INTOEVP, (;‘I?LY“ $4 50 l €.0.0. ORDERS ACCEPTED OHNLY ’:NITH 20%
|
|
|
|
|
|
|
1

® Set of Tools @ Radio Book @ Radio and Elec-

tronics Tester e Electric Soldering lron e Pliers-

Cutters @ Alianment Tool @ Tester Instruction Book e

Hi-Fi Book & TV Book e Quiz Book e Mecmbership in

Radio-TV Club Consultahon Servu:e (3 FCC Amateur
License Tra Printed Circu

—90-DAY UNCONDIT|0NAL MONEY BACK GUARANTEE—

ORDER FROM AD—RECEIVE FREE BONUS
RESISTOR & COMNDENSER KITS WORTH 57

D | Edu-Kit)" Postpaid, Enclose full payment of $22.95.

O Edu-Kit'' €.0.D. pay $22.95 plu

B Sond e FREE" additiondt Yintarmation  describing
JEdu-Kit.: include FREE valuable Radio & ™
Servicing Manuals No oblugat

(Outside U.S.A C.0.B.1s - Edu-Kit!’ for 105-125

VRCTb"573155, $15:258 V. AC/BC $26745) Kit contains 2" diam., 75" focal length, ground

]
|
|
........... | and polished ob|echve lens
|
|
|
d

I am enclosing full remittange for itemis circled
below. He sure to include sHibbint charges.)

OR, my deposit of $..eiienen.i. Ship balance C.0.D.
MINIMUM C.0.D. ORDER $5.00,

POSIT. INCLUDE SHIPPING CHA

(P.P. & Hdlg. Chgs. $1.25)

250 POWER TELESCOPE LENS KIT

Name &5
Pleage Print Clearly

Make your own high powered 6 ft. telescope!

Address

and necessary eye pieces.
Magnifies 50x to 250x. Full
instructions.

ITEM NO. 123 -~ $2.95

{Shp. Chas.

City Zone........ State,

PROGRESSIVE “EDU-KITS" INC.

497 Unlon n Ave., Dept. IZBG Brooklyn 11, N.Y.

|
|
|
|
|
|
|
|
B6 87 33 126 123 I
|
|
|
|
|
|
]

I-_______
z
)
3
o
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TRY THIS ONE {Continued)

AUTO SPEAKER SWITCHING DAMAGED SCREW SLOT

While installing a rear-seat speaker %‘m""""'"m"m'"'w"
in a car, I found that I didn't have
a three-way switch of the type usually
used in these setups. I did, however,
have a spdt switch with a center off
position that is less expensive and
works better in the circuit that I
devised. See diagram.

REAR

rnourl .
9 The results of a second idea, however,

poTHO< 5 SPKRS -
ST‘GE proved very successful. First the dam-
REARQ maged end was filed smooth, then a
flat surface was filed about % -inch from
o0 oo, FRONT the end, making that part of the stud

half-round. Now an alignment tool with
i L. a recessed blade could be slipped over
When the switch is in the center 1. f.¢ end (as at b) making it pos-
(off) position, the speakers are in sible to turn the slug.
series and the power divides b‘etween Note that the flat end of the stud
them. Throwing the switch in one will find a snug fit in the tool or that
direction shorts out the front speaker part of the recessed head between one
and full power is applied to the one 4o of the blade and the wall of the
in the rear. In thg opposite direction, tool itself. With this arrangement it is
the rear speaker is shorted and the (it ua)ly impossible for the alignment

inon. s)p(‘uke.r receives full power.— 5 o slip off or damage the end of the
ARG ST slug.—John F. Keidel
DAMAGED TUNING SLUG CORRECTION
After butchering the end of the brass Last month the item “Auto Speaker

serew of a tuning slug in an FM tuner Switching” appeared with the figure
as at a in the illustration, I deeided to from “Damaged Tuning Slug” which
reslot the screw. Needless to say the was not printed. Both items, with their
attempt failed. proper diagrams, appear on this page.

New Macmillan BOOKS ON RADIO AND TV
Matthew Mandl’s

HANDBOOK of BASIC CIRCUITS
TV,.FM, AM

Now one book answers all electronic circuit questions. Sche-
matics and descriptions of 136 circuits for TV, FM, AM,
Hi-Fi and PA systems are arranged alphabetically for quick
reference. Each is treated as a separate unit telling purpose,
characteristics, use and function, clearly and briefly. It’s an
extra tool to help you make money by saving you time.

Edward Noll’s
CLOSED CIRCUIT and INDUSTRIAL
TELEVISION

Get in on the ground floor of a fast growing field. Learn how
to set-up, operate, maintain and construct every part of a
closed-circuit system in terms written for technicians. Every
step' explained for quick understanding. You can actually
make a closed-circuit TV system for use in your own home,
simply and inexpensively. Learn how from a master.

THE MACMILLAN COMPANY, Dept. RE6
FREE EXAMINATION 60 Fifth Ave.. New York 11, N. Y. &

’ N K Pleasec send me on 10-day approval book(s) checked:
lsztx(si{glé?glcsl?ﬁs 1()5505(3) 35 HANDBOOK OF BASIC CIRCUITS TV, FM. AM
Noll's CLOSED-CIRCUIT and CLOSED-CIRCUIT and INDUSTRIAL TELEV$I4S.!)(S)N
INDUSTRIAL TELEVISION 3 Check or M.O. enclosed O Bill me la‘ler
($4.95) for 10 days FREE. If (return privilege guaranteed)
not satisfied return them. Other- Name ... e
wise we will bill you the price Address
of each plus a small delivery City & Sme o T o
charge. Fill in and mail the Distributed in Canada by Breti-Macmilian Lid.
coupon now! 25 Hollinger Rd., Toronto 16
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BUILD THE BEQT—
BUILD Alll ED’S OWN

Here is a ty
| m ALL|'ED ang of
45 "|rea1 H"III" its you'll find
Supplement No. 165,
our FREE copy today.

knight=-kit AMATEUR VALUE
50-WATT CW TRANSMITTER KIT

Here’s top value for the Amateur—a band-
switching transmitter kit for 80, 40, 20, 15
and 10 meters at a new low price. Conaer-
vatively rated at 50 watts—actually o
ates at up to 60 watts mrut on 80 an 40
meters. Oscillator is highly efficient 6AG7,
final is reliable 807 transmitting tube. Pi-
output matches 50-1200 chms impedances
—permits use with random length anten-
nas—no need for external antenna tuner or
coupler. Controls: Osc. Tuning: Bandswitch;
Final Amplifier T'uning; Antenna Loading: I
Grid-Plate Meter Switch; Off-On Switch.
Finest quality coonnenta—low -loss cer.
amic coil forms; RF-type coax connector;
copper-finished steel chassis. Effective TVI
suppression. Convenient jacks for crystal
and external VFO on front panel. With step-

K-step instructions. Less crystal and key.
Shpg. wt., 19 lbs

Model Y-255. Net, F.0.B. Chicago. .. $385
OTHER knight-kit AMATEUR VALUES

SELF-POWERED VFO KIT RF Z-BRIDGE X1T-
v-125 5850 v-253 $585

100-KC CRYSTAL TRANSISTORIZED CODE
CALIBRATOR KIT PRACTICE KIT

v-25% $]()50 v-239 $395

SUPPLEMENT
featuring knight-kits

Send for our FREE
Supplement No. 165
featuring 45 great
Knight-Kits, including Test
Instruments, Hi-Fi, Hobbyist
and Amateur Kits. Write
for your copy today.

ORDER FROM
ALLIED RADIO

Dept. 02-E7, 100 N. Western Ave., Chicago 80, 1il.
e
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Get |

Your First Class Commercial

F.C.C. LICENSE

12 Weeks!
o

F.C.C. License—the Key to Better Jobs CBS-Hytron, Danvers, Mass.,, will
~An FCC commercial (not amateur) continue and expand its support of in-
licensc is your ticket to higher pay and dependent service technicians in its 1957

more interesting employment. This li- 1 - t . !
cense is Federal Government evidence sales promotion program. Natjonal ad-

Service technician? Hi-fi fan? Experimenter?
Hobbyist? Beginner? Here's a library of
low-cost books to help you work faster, get

of your qualitications in electronies, vertising will be combined with con- better performance, or find the tips you
Employers are eager to hire licensed centrated local promotion. need to be fust a little bit better on your
technicians. | Wine d C Burli job—or get a little bit more fun out of
gard Co., Burlington, Iowa, de- your hobby.
Grantham Training is Best | signed a complete antenna display for 1 JusT OFF THE PRESS

Grantham School of Electronics spe- ; T § #62 TV—It's a Cinch—hiy K. Alshers. Brevzy dia-
cializes in preparing students to pass : =] i 1 logue s!yle\und hundreds of humorous skerehes make
et B Neath 5 r ot - i - . 5 learning TV a pleasure.
FC( examinations, W efrann}yop quick (] Paper cover $2.90 O Hard cover $4.60
ly and well. All courses begin with I Z66—Basic Audio Course—Covers wrerstiing irom §
basic fundamentals-—-NQO previous train- the nature of sound to recording techniyues. 224
ing required. Beginners get 2nd class

pages.
! - . > “per cover $2. ard cover $5.00
license in 8B weeks, 1st class in 4 addi- lD Vaper cover §2.75 [J Hard cover §
tional weeks.

% 61—Transistor Techniques—Transistors for the I
y A few of our recent gradu-
Here’s | H

l practical man. Covers testing, per ance, construc- l
ates, the class of license

tion, care and measurements, 96 piages.
% 60—Rapid TV Repair—Lists hundreds of tough
Proof - they got, and how long it

§ TV troubles alphabetically. Cross referenced where |
Hecessary, 224 pages.

[0 Paper cover only $1.50.
took them:

License Weeks J O raper cover $2.96. [1 Hard cover $4.60.
q 9 = 59—Servicing Record Changers—siniple reat, clear
Lawrence L. Alzheimeer, Collins, Montana. . 1st 4 ' line illustrations show you Low to nuke extra money
B. A. Willms, 1401 E. Muriel, Drtando, Fla. . 1st 12 g it chaners P P e cover $4.60 i
J. E. Murphy, Wesley Hotel, Washington, D.C.. st 12 qualified distributors and technicians. #58—Maintaining Hi-Fi Eguipment—Iii-Fi eapert

Joseph Marshall describes the specialized approach

Robert Todd, 216 West End, Cambridge, Md. 1st 13

; | It inelu Y - : - veded (0 service hi-fi equipment, Covers acoilstie as
David Seigler, 216 Dowling, Walterboro, S.C. .. 1st 10 t des a free Color’Ceptor an I\iv,.ll‘l ‘;,- t.‘-’p.‘:‘,.‘“l,‘ﬁc ;rn“h](}-s-_““é‘:‘z;l nzu:u‘:” A |
W. Reynolds, 238 Wash. B, Venice, Cal. 15t 12 ennq. . X . ] I'aper cover $2.90. D Hard cover $5.00. _ 1
Richard Jones, Station KGHF, Pueblo, Colo. Ist 13 Erie .RQSlStOI' COI‘[)., El'le, Pa" 18 :*?7:!1;";‘0i|1Z!.11"L1.1Y\.ert.._4}‘z/.l\,“1)1:1?1$1t.:l.:vllul;l..‘\ulx]‘:\\ ‘:ll\'nli‘e. IZh.’j’I '
Joe C. Davis, Waynesboro, Miss. st N sponsoring an educational training pro- e
. 5 . . B . l Puper cover $2.50. [ Hard cover $4.60.
W. D. Mains, 6332 §. Paramount, Rivera, Cal.  Ist 12 gram for its technical and business em- —56—High Fidelity Gircuit Design—Inciutvs the (2
plo_vees’ inc]udingv basic and col]eg‘e I mous Cooper .\'vri,*s‘on‘l_.::'dhm:k which appeared orig- '
Learn by Mail or in Residence et N ially in RADIO ELECTRONICS.
training. Under the latter program the = B O 1tard cover only $5.95.
You can train either by correspond- 5 al . e #55—Sweep and Marker Generators for Television
: ¥ . company will le”nbln se the tuition Of | ;nll Radio—oh Middleton shows vou bow ro alivn

ence ot in residence at either division ey
. . A o . . * ~ets faster and more accuratelv. 224 pades,
of Grantham School of Electronics— employees who complete approved 1 j Tuper cover $2.50. U1 Hard cover $1.60, |

Hollywood, Calif., or Washington, D.C. courses with a grade of C or better. #54—Probes—Inside Uib< on how to ineieise voiy
Qur free booklet, “Opportunities in The firm also released an employvment 5“1.’;',5“1”{1‘,51‘}'Ez‘”s’&“"'i‘]"'z'l‘ﬁ‘i"i'!f‘ﬂ.1“'§l"'(;a‘ e
o . . e N i .. . aper cover $2.50. ard cover 34.60.
Electronics,” gives details of both types recruiting brochure outlining the ad- B s Radio-Control  Handbook—tlow fo-tkn-i1 el
of courses. Send for your free copy 3 . . ol construction. 182 pages.
today. vantages of working for Erie. A Paper vover only $2.25.
adi N i ¢ #52—Th illo — PPractical hints on Low 1o us
OUR GUARANTEE FCC-TYPE EXAMS . Radio I.Ieceptor (0., Br 00.](1‘Vn. N. X.,, |Hn5' \mp(.erﬁny[ﬂﬁsﬂt;Ogﬁy\_ i‘l::.l(lll':l“:)]uw-(:?] oW 0 s '
15 you_should fail the FCC-type tests are used is preparing to produce a line of Petti- B0 raver cover $2.25. 11 Hard cover $4.60. ]
exam atter finishing 1 . ifer =5l—Transistors—Theory and Practice—Lunis 1.
our course, we guarantee B e ant A Sel selenium rectifiers developed b-v l'l‘urum'< hook  remains «)vlu.- of the finest and st

i A course. Constant practice
‘t?airgilxg ;{m Ngddxll)osi‘! with these FCC-type tests the
TI0

NAL COST. Read de. helps you prepare for the
tails in our frec booklet. actual FCC examination.
TWO COMPLETE SCHOOLS: To better
serve our many students throughout
the euntire country, Grantham School
of Electronies maintains two com-
plete  schools—one in Holljwood,
California and ane in Washington,
D.C. Doth schools offer the same
rapid courses in FCC license prep-
aration, either home study or res-

ident clusses. Photo shows Hugo Cohn, Radio Re-

ceptor, president, left, and Eric Wald-

MAIL .-TO SCHO NEAREST YOU koetter, Siemens engineer, examining
(mail in envelope or paste on postal card)

populir ever written on transistors.  overs theor
characteristics, tests, uses in well-known  chicul
144 pajes.

] PPaper cover only $2.00.

=50—TV Repair Techniques—I2X Dages.

3 1taper cover only 81.50.

= 39—Radio & TV Test Instruments—Itow to buini ||
22 test instruments tor moden sericing. 123 pades
[J Traper cover only $1.50.

#18—High-Fidelity Design, Construction. Measure-
ments—Three-way approach to hetter hi-fi perform l
ance.,

[J Paper cover only $1.50. .
= 37—Radio & TV Hints—300 hints, gitnmicks, short i
cuts on radio, TV, hi-fi, ham radio, ete. 112 pages.
O I'aper cover only $1.00.

= 46—Television Technotes—128 pages.

O Paper cover only $1.50.

=45—Radio Tube Fundamentals—How and why
tbes work as they do in modern cireuits, 96 ifes. '
O] traper cover onty $1.00. l
# 41—Basic Radio Course—John T Fryv's casy-icad-
ing elassie on fundamentals covers everything from
Olm's law to advanced =zervicing techniques. 176
DRLES. '
] Hard cover only $2.25.

#313—Model Control by Radio—Covers theory mnl'
practice for hath beginner and eapert, 112 pares.

IPaper eover only $1.00. l

Siemens Co. of West Germany.

=

controls of production equipment while
Julian Loebenstein, sales manager of
¥ Grantham Schools, Desk 74-E ¥ the Radio Receptor Semiconductor Div.,
821—19th Street NW.. ()R 1505 N. Western Ave l‘ig‘ht, looks on.

Washington 6, D.C. Hollywood 27. Cahif . .
Hughes Aircraft Co., Culver City,

Please send me your free booklet, tetting how | can See your distributor or use this coupon 1

B e e S ity e | || Calif, has begun 8 ok eptas 1
gram for engineering undergraduates !GERNSBACK LIBRARY INC. 57
with full payment of college tuition g e e '

A s T T \ and related expenses for students Please send me the books checkud above postpaid.
WOTking part time in their chosen fields. l My remittance of $....... .. s is enclosed.

AdAESs oo Cornell-Dubilier Electric Co., South | ¥yame ...

S enee prtt

Plainfield, N. J., is underwriting an ex-

City .. e State tended tour of its service engineering
| am interested in [] Home Stody, [] Resident Classes

Street........... U

director, Bill Ashby, who is giving a e e e Y
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BUSINESS & PEOPLE (Continued)

series of color TV clinics in key cities
throughout the U. S. Photo shows Ashby
giving one of his “Chalk Talks,” a
highlight of the forums. The program
is sponsored by local parts distributors.
RETMA general counsel, Glen Mec-
Daniel, explained to a Bronx (N. Y.)
Grand Jury how tube and set manu-
facturers are attempting to dry up
sources of tube counterfeiting by de-
stroying worn-out tubes returned on
warranties. He stated fraudulent prac-
tices are of two types: selling old tubes
as new, and returning out-of-warranty
tubes for warranty replacement,
United Catalog Publishers, Hemp-
stead, N. Y., established Audiofile, a

H

k i - )
new trade catalog service for hi-fi and
sound distributors.

Allied Radio Corp., Chicago, in co-
operation with RCA, is conducting a
series of seminars for technicians, based
on the NBC TV color courses,

Permo, Ine., Chicago, has redesigned
the package for its Fidelitone phono-

R :_:;:._}\
Ne‘ lll\&‘

¥ \TO \
?‘ \}% ?\oﬁ\;ﬂm “gﬁo\ﬁ \;\\
AT ) Q“ONO ‘ 30 \\
[ \

\ .}--,_} | R it |

graph needles. All needles are now
packed in new transparent plastic
boxes.

Service Instruments Corp., Addison,
IlL, established a new distribution sys-
tem for its transistor setup charts and
booklets. A service technician can now
register for up to six mailings a year
for $1. The money is put into a fund
for this purpose.

RETMA reported the factory sale of
12,840,000 transistors last year com-
pared with 3,646,802 in 1955.

P. R. Mallory & Co., Indianapolis,
Ind., unified its battery activities with
the formation of the Mallory Battery
Co., Cleveland, Ohio. Fielder Israel is
president; Carl Rudiger, vice presi-
dent; Walter Onorato, chairman of the
management committee, and Ray Stone,
comptroller,

MAY, 1957
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& 5-PIECE
ALL HOLLOW

SHAFT

Nut Driver Kit

Mo. K 505

Convenient! Compact!

Here’s a practical, quality built nut driver kit . . .

E:| o o 1 0 3, " ”

11 Breakeproof ecor:omxcal’ly pr,}c'ed, too! 5 popular sizes . . . 346", 14",

|] ie~shock-Proof 544", 114,", 34" ideal for every service need . . . in one
| /32

|l {1 Comfordome  convenient plastic bag with button-down flap to keep
TR A Hollow drivers in place! Made to VACO professional quality
-hi fy Heayy Duty standards throughout backed by our famous uncondi-
Extra Hard tional guarantee,

Lougx\*ﬁe:;‘ijnz See Your Parts Distributor, Today!

l H-— / VACO PRODUCTS CO., 317 E. Ontario 5t., Chicage 11, NI,
1

In Canada: ATLAS RADIO CORP., Teronte 10, Ontario

AMERICAN
FIGHT cn:::nnué::c: cHECKUP [
SOCIETY

COYNE

TRAINS YOU
IH SPARE TIME

#

Only from famous COYNEF. do you get this
modern up-to-the minute TV Home Training.
| Easy to follow instructions—tully illustrated
with 2150 photos and diagrams. Not an old
Radio Course with Television tacked on. In-
cludes UHE and COLOR TV, Personal guid-
ance by Coyne Staff. Practical Job Guides o
help you EARN MONEY QUICKLY IN A
TV-RADIO SALES AND SERVICE BUSI-
NESS —part time or full time. COSTS
MUCH LESS—pay only for training—no costly
“put together kits.”
SEND COUPON FOR FREE BOOK =

| SEND COUPON BELOW for Free Book i
and full details including IEASY PAY- P

WHY BEAT YOUR BRAINS QUT?  2ioRI86 6 M00R Woh i LIt

Merit exact replacement coils B. W. CODKE, Jr., - Py FOUNDED 1833
and transformers are always Pres. g A N
available at your nearest A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT
A a 0 S. Paulina Dept. 57-HT4 Chicago 12, lllinois
parts jobber—and they slide

into chassis and circuit
like @ banana on ice!

e

] Television Home Training Div.
500 S. Paulina St., Chicago 12, I11., Dept.57-H T4

I Send FREE BOOK and details of your Television

..; LA
=2 |
| Home Training offer. I
MERIT . )
|
!

MERIT COIL AND TRANSFORMER CORP. { Address
4427 N. CLARK ST., CHICAGO 40, ILLINOIS | | City State -
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BONUS! ANY ITEM
IN THIS AD FREE
WITH ANY $10 ORDER!

Write for New Free 8-poge Flyer of Borgoins
WORLD FAMOUS <fTriiny © DOLLARBUYS!

D PNF TRANSISTOR REG.

S$COOP! Subminla-

mn lu rm.  sealed.  Poly-

[Hu'kn Unend lll RUA, G-E
’Il Endl

D 1s E HED & PRINTED

CIICI.IIT SOCKETS, In-

cluding mica-tilhed & shield

type. Wi, 1 1b

Rez, 814

m 100 CERAMIC CON-
DENSERS. Anstd, types,

top mfrs. 30 values, color.

Discs. too.

3

Reg. 8 .
4 CRYSTAL DIODES.
popular  types:  1N3 3.
NS, IN3H, INgU, sl
Re g

E TUIULAI CON-

DEN ER G0 1y

L0035 1 0.5 mf to 1500V,

W, 2 Ihs.

Reg. S12.

E\ 70 RESISTORS. Insu-
fated IMC. A-H, etc. D

ohms to 10 nugn 19, 1 &

2w, fe too.
Wi, 1o N lh;: ﬁlllll‘i sl

D 60 STANDARD KNOBS,
Asstd, _colors,  bakellte
& ||I-|~lh Wi, 2 Ibs. s

Rew,

m 7o TERMINAL STRIPS
and  baard 5

1 to 20 serew

pts. Wi, 1 Ih, b

M 100 RADIO PARTS in-

L cluding  reslstocs.  ocon-

densers, strips, forins. 51

Wi, 2 ths. Reg. 38,

D 70 MICA CONDENSERS.
B30 values: 00001 to

L01mf to 1000V, Silver,

3¢y included. Wt, 1 1b, sl

Reyr. %5

D a0 POFULAI BULBS.
1.1 V., screw &

minlature.

. Hi-
tuned

q plate:
\1rl.|l|l( !unlng nrech.. 310
o 1600
Regg. 83,
40 MINIATURE RE-
SISTORS In poly box.
147 tongg. 20 values: 13

ofims to 10 megs, 1 w. €1

D RAGUE BLACK
IEAUYIES maolded con-

L0001 to 0.1 mf,
kL weo1

Rey

Hensers,

W
coated vitreous,
5 to 50w, 33 10 11000
ohms.  Wt, 2 Ibs.
Reg.  §H
D 30 PREC'SION RESIST-
WV & carhofilm,
"n vnl u 50 ohms_to
1 & 2w, 1%
lul “! l»lh Teg. 821
D 40 TUBE SOCKETS, 1
ta ty prong. Tr1n~|n(or
& printed circutt, 7
octals, Ceramic & mlrn s1
too. Wi. 1 1b. Reg. 88
D 1S VOLUME CONTROLS.
singlex, concentric, TV,
some w/switeh, Std. shafts.
lv‘- 10 1 mmeg., Some
50 each?
D 20 PRINTEO CIRCUITS

Anstd, J’
transistor, ra n. hnbhy sl
clreuitry.

3 AC- OC CNOKES BOO

ohny Sie-50ma. For
hobby power xupplies, Open
frame mlu Wt 1bs. s
Reg.

MINI- METER BUY! 13 l"

round, rhmmc d. O

4 amps. For modnl
rallrands. rm\er nup s
ptiex. mabil

80 XFMRS. 6 COlLS
An Rlug- tlunl il

rollﬂ. rhoke- 25 () e
oS opent §1

D WOILDS SMALLEST
RADIO KIT. 2Mgx1lsx
a,”, Permeabllity  tuner,
dfode. pre-drilled case. Al

parts._Instructlons.

e S50

D 8 TRANSISTORS SOCK-
TS, for subminiibt

I\I'N')i. toa. Mica-ililed. sl

Reg. 873,

D 10 FP ELECTROLYTICS.
Asntd. twist-lock units:

sinles. duals, triples. Wide

virlety valies wt. 2 sl

e, Reg. $12

Check
HOW TO n?:;‘:-r';'
ORDER

amount moncy enclosed.
gin.

D 10 YU.ULAI ELECTRO-
LYTICS. Varlety of pli-
tall  units Radio,
hobby must! Wt 1 b, sl
Reg. $8.
30 DISC CAPACITORS.
Most-Used ceramics!
StamdotTs, too. Asstd. hobby

APFLIANCE MOTORS'

13 VAC, 6o
. for fans,
Uriced to mave

Blowers.
hnl Reg, 3100 euch?
t. 3 Ibs.
D SUI MIN

CRYSTAL
stamp
Sty n || e

illl :I "
caved. togn Uimp.,
crisp resp«mue 1o N, mm
cps. $6. sl
D 125 IESISTORS 13 to
w. 30 vilue 5 ohms
to IO mvgn 37 .
Reg. $15.
D 3 Les, HARDWARE!
8. ARNtd. serews,
washers, ete. s1

2000
springs,
Reg. SR,

G-E PREAMP KIT for

magnetic |arlrl1|gv~&
diagram

Wt. 1 1b. Rex. $4.30.
173.1t. HOOKUP WIRE
in 23-ft. rolls.  Asstd.

colors, stranding, insula.

tion. 218 to 24. Wt 51

2 1bs. Reg. 81!"5.

D 13 ROTA WITCHES,
ceramle & hakelite: 1,
3. gangs. - \ull “shalu

Sho tnust! Wi,

% B0, 51

20 AC-DC LINE CORDS
for clocks, motors, cte.

2.cond, w/molded nl-.l!y- Sl

Wt. 1 b, Reg

D 10 POLY BOKES asstd,
slzes. Clear

hinged boxes w xnap sl

locks. Reg. $2.50.

D 8-PC. NUTDRIVER SET.
Plastic h'mallo 3 .

7/32 1 5/16, 11

. /13" steel soc

\\renches in h\ullc cas. sl

Wi, | b, 33

D s-PC, TWIST OIILL
SE 1718 thru 1,.*
d4ths. In grndulu :I sl

prllllf holders. ey

15 FANEL SWITCNES.

D oo{‘l Push togsle,

mlcro ermal, power.

Wt 1bs, Worth S17!
0.0 MIN. PHOTO TIM.
£R. ‘'Minute-Mizer’’ hy

Rhodes. Less dlal & hard.

ware.  Bullt-in 13A micro-

awiteh, controls appllances.
tool Wt. 2 lbs.

Reg. $6.
R/C CONTROL SCOOP!
(hﬂﬁnln includes 115 to

4.3-1. fil, xfmr: 3,000

olm mlnl comrol n-lny re.

SIALOTE, €O d p

-orkn-(n. Ih
3 r XEMRS,

O 3oy Jmlh(‘)ull so15

30L8, 351 Ve to 3-4

ohma. Open lrum- wt, 51

2 1bs, Reg. S8R
60 FLUOS & RECEP-

O Fine asst. of

PoD. ('hl:!ull!.

wer plugs

gnnwmrn Wl. 2 Ibs. sl

Reg.
18,000-OMM MINT RE-

D LAY. bDPDT cont. for

u-\(e & con(rol clrculu sl

i, . &5

D VEEDEI IOO
TER, 000 to HPY, reset
e. For all counnng Jubx,

l\’mu)r colls, recorder Sl
Reg. 86
D Transistor ‘‘OUNC-
ER'’ XFMRS. Inter-
stage. 1x7 ,;x34"”. Wt. 1 oz
I -. :imllo"l .
color-code emls.
Reg. 88, sl

100 COIL FORMS. Wide
varlety sizes, (Insula.
tion. Wt. 1 1b.
Reg. $10.
3 JEWELER'S SCREW-
DRIVERS. Must for
lransislur minl-hobby
work! Swivel top, chromed
brass consl.rmtlnn
Reg. 83,
PIC-A- TUBE SALE! Any
ﬁAl;:"; for ‘Si“l RCA, ete,
n o o ucd
Check two for 51
items winted. Return entlire
h check or MO. Include suf-
POStage.  excess  returned,
orders, 237 (down. Rat

net 30 days. Print name, :Nldr('ll:

in mar-
RE.S

] 2
eLfra n ..Specr.' a & tes

Chelsea 50, Mass.

131 Everett Ave.

BUSINESS AND PEOPLE

Gramer-Halldorson Transformer
Corp., Chicago, reported that its sup-
pliers approved its proposed reorgani-
zation plan which calls for full payment
of obligations within a five-year period.
Because of successful operation during
the past year, the U. S. District Court
approved the plan and permitted the
approved and permitted operation free
of further court supervision.

Stanley J. Koch
wis named general
manager of the Al-
len B. Du Mont
new unified Tube
Div., Clifton, N. J.
Prior to this he
was director of the
Tube Research Div.
Alfred Y. Bentley continues as manager
of the Cathode-Ray Tube Div., which
will now be known as the Television
Tube Div. Joseph P. Gordon, former
assistant director of the Tube Research
Div., now heads the division, which has
been renamed the Industrial Tube Div.

A. K. Mallard (left) district manager
of the Dallas territory for the RCA
Tube Div., was promoted to manager—
entertainment sales coordination. R.

Sandy Says!
Has

USES GALORE

Anchor $-203
3-Way

Selecfo-Swifch

IDEAL for selecting Hi-Fi components;
operating speakers singly or in combi-
nation; switching from UHF to VHF;
TYto FM;changing from one antenna
to another and many other varied
applications...Indicator rotates
positive acting switch. Solder-
less connections. Attrac-
tively packaged.
AT YOUR DISTRIBUTOR
OR WRITE

ancnol

ELECTRONIC /COMFCJNEHTS
@ 17121 W. Montrose » Chicoge 18, 1l
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(Continued)

W. Frisbee (right), manager—sales co-
ordination, was advanced to manager-
industrial sales coordination. R. K. Jos-
lin, distributor sales representative,
succeeds Mallard as Dallas district
manager.

Norm Edinger is
now marketing
service manager
for Triplett Elec-
trical Instrument
Co., Bluffton, Ohio.
He has been with
the company in
various capacities
for 15 years.

M. E.

(Mel)
Krumrey was pro-
moted to manager

of the Jobber Div.
of Quam-Nichols
Co., Chicago. Be-
fore his promotion,
he had been as-
sistant distributor
sitles manager.

Tom Brown join-
ed Oxford Electric
Corp., Chicago, as

sales manager of -
the Distributor

Div. for speakers -4
and  components.

He comes to Ox-
ford with wide ex-
perience in sales and sales promotion
with such firms as Sears, Robuck; Ideal
Carbide Die Co., Radio Cores, Inc. END

The “coLpex crResT” 20-Watt
Amplifier...with continuously
variable contour control for

Fletcher-Munson correction...

one of a complete line of
advanced design high fidelity
tuners, amplifiers and components...

heor these quolity RAULAND units ot
your Hi-Fi dealer or write for details. ..

RAULAND-BORG CORPORATION

3515 W. Addison St., Dept A, Chicago 18, Il

RADIO-ELECTRONICS
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COLOR TV CONVERGENCE CIRCUITRY

Application Note AN-168, New Tube-
less Convergence Circuit for RCA-
21AXP22-A Color Kinescope, describes
this new circuit which uses a revised
control system and permits complete
dynamic-convergence connection.

RCA, Commercial Engineering, Har-
rison, N.J.

TV TEST EQUIPMENT

A new folder of TV test equipment
highlights the model 670 video scanner,
the new Cardmatic punched-card auto-
matic tube tester and test instruments
in kit form.

Hickok FElectrical Instrument Co.,
10514 Dupont Awve., Cleveland 8, Ohio.

SELENIUM RECTIFIERS
Selenium Rectifier Replacement Guide
prefixes its three sections (TV, radio
and special-purpose replacements) with
a description of fundamental cireuits
using selenium rectifiers, information
on servicing and testing and some

dimensional diagrams. Another extra
feature is the cross-reference guides,
for both selenium and packaged power
rectifiers.

Federal Telephone & Radio Co.,
Components Div., 100 Kingsland Rd.,
Clifton, N. J., &1.

PANEL METERS

Over 800 panel meters are encom-
passed in Bulletin No. 2057. Its 6 pages
contain desecriptions and specifications
with photographs of meter styles and
various types of available meter move-
ments as well as dimensional drawings
for meter mounting. Many typical meter
scales are reproduced in actual sizes.
Additional information is also pro-
vided about stock shunts and current
transformers.

Simpson Electric Co., 5200 V. Kinzie
St., Chicago 44, Il

NEW RETMA STANDARDS

Four new RETMA Standards have
come out for the Handbook. RS-159,
Chassis Pickup of Vehicular Reccivers,
from Standards Proposal No. 499, is
a reaffirmation of REC-111. RS-177,
Vibrator Power Transformers, from
Standards Proposal No. 509, reaffirms
REC-119. RS-178, Solderability Test
Standard, from Standards Proposal No.
503, is new material as is RS-179,
Classification of Tube Testers, from
Standards Proposal No. 506,

RETMA, Engincering Dept., 11 .
42d St., New York 86, N. Y. RS-159,
RS-178, RS-179, 25¢; RS-177, 30c.

Mail Your Contribution

CANCER

¢/o YOUR LOCAL

POST OFFICE

GIVE AMERICAN CANCER SOCIETY ®

For Those
Who Want
The Best!

This amazingly comp

. No. 55 Side Cutter wrench

WA -

with 4",
drivers

5/16" and %" nut

Ask your distributor today!
XCELITE, INCORPORATED
Dept. J,

In Canada—Charles W. Pointon Ltd.
& Alcina Ave., Toronto, Ont.

act new XCELITE 99 S.M.™
roll kit has all these quality XCELITE tools:

. No. 52 Long Nose 4. 6" chrome-plate adjustable

. Stubby Combination Handle 5. Regular Combination

Handle with

a. 9 nut drivers
b. | Phillips and

Orchard Park, N. Y,

No. 99 s.m.
Service Master Kit

2 regular screwdrivers
c. 99-Xi0 Extension shaft
(adds 6")
d. %" and ;" chrome
plated SUPEREAMERS

LOOK TO

MAY, 1957

wwWw americanradiohistorv com

MR.TV SERVICE

TECHNICIAN

are you keeping up-to-date
with HowarD w. sams

“TELEVISION TUBE
LOCATION CHARTS”

2" SuUPPLEMENT

now available!

The second release of the SAMS
"Television Tube Location Guide"
isnow being shippedto subscribers.
Are you getting yours? If not, sub-
scribe now—get your binder, the
first and second supplements —ond
stay up-to-date with the latest chart
releases issued every 90 days!

Subscribe now to the inval-
uable new Sams Television Tube
Location Guide service, and get
current coverage at 3 month
intervals. A sturdy, deluxe bind-
er is supplied to you as part of
the service, and thereleases come
to you already punched and
ready for easy filing. Here’s what
your subscription includes:

Current Charts Every Three Months
Complete Cumulative Indexing Service
Deluxe Binder for Easy Filing

COMPLETE SUBSCRIPTION $3 95
INCLUDING BINDER, ONLY. . C

Subscribe today at your Sams Dis-
tributor and start getting your current
Sams Television Tube Location
Charts NOW!

HOWARD W. SAMS & CO., INC.
2205 East 46th Street
Indianapolis 5, Indiana

SUBSCRIBE TODAY!
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LESS HUM,
- NOISE and
MICROPHONICS

— ECC83

Mullard /.'25"7

MADE FOR MusIC

¥ —f

+—

An exact plug-in replacement for
the most trohlesome tube in
High Fidelity equipment. Mullard
special design and construction,
including special mica supports

and internal structure make the
ECCB3/12A%T superior particy-
larly in critical high gain circuits
where lowest levels of hum, noise
and microphenics are reguired.

OTHER Mullard TUBES
designed specifically for High Fidelity:

EL34/6CAT  High-power pentode, 100 W PP
EL37 High-power pentode, 69 W PP
EL84/6BAS Miniature output pentode, 20 W PP
EF86/6267 Low-noisa input pentode
ECC81/12AT7 Low-noise mediumyu dual triode
ECC82/12AU7 Low-noise lowy dual triode

EZ80/6V4 Miniature rectifier cathode type, 90 ma.
EZ81/6CA4  Miniature rectifier cathode type, 150 ma.
G234 Bantam rectifier cathode type, 250 ma.

Available at all leading distributors.
For detailed technical data and ap-
plication information write:

N

Trade Mark Mullard, L1d,

INTERNATIONAL ELECTRONICS CORP.
81 Spring Street, New York 12, N. Y.

World's Most Complete Range of audio tubes

144
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RECORDING TAPE

The triumph of leprechaun F. R.
O’Sheen over Oxenscheid, the oxide
shedder; Wearhead, the head wearer;
Frickenshaw, the frequency discrimina-
tor; Noysenhiss, the noise generator;
Dropofsky, the dropout artist; Pringle-
thorpe, the print-through bug, and
Brattleby, the embrittler, by means of
a new process of tape manufacture is
recorded in The 7 Old-Fashioned Vil-
lains of Tape Recording. This vest-
pocket-size booklet also carries on its
back cover a playing-time chart for
all lengths of tape at the various speeds
for both single- and dual-track record-
ings.

F. R. O'Sheen, ORRadio Industries,
Inc., Shamrock Circle, Opelika, Ala.

TAPE RECORDERS

Tape Recorders is aimed at the
professional broadcaster and recorder.
Its variety of console, portable and
rack-mounting units include a tape
transport for the modernization of
present equipment and a combination
transport and amplifier for portable
use. Some attention is given to binaural
and stereophonic material.

Magncecord, Ine., 1101
Ave., Chicago 24, 1.

S. Kilbourn

TIME CHART
Looking something like a mileage
chart on the back of gasoline company
road maps, the Global Time-Conveirsion

(Continued)

Simplifier lists areas in this country
and abroad by time zones. Then, in
place of mileage figures, it lists the
time of day and whether it is today,
yesterday or tomorrow. Thus, the user
can tell at a glance the time anywhere
in the world for either standard or
daylight time. Also shown is the method
of figuring Greenwich Mean Time for
every place in the world for every
hour of the day and a 24 hour clock-
system conversion (for the Armed
Forces).

Daiger Associates, Chamber of Com-
merce Bldg., Newark 2, N. J., $1.

DRY BATTERIES

Section 4A supplements this manu-
facturer’s Dry Battery Engineering
Handbook. On the subject of dry
batteries for transistor and electronic
applications, it consists of 11 engi-
neering bulletins which include indi-
vidual specification sheets on the
batteries’” physical dimensions and
charts of their discharge characteristics
and potentials.

Ray-O0-Vac Co., 212 E. Washington
Avwve., Madison 10, Wis. END

Any or all of these catalogs, bulletins, or
periodicals are available to you on request
direct to the manufacturers, whose addresses are
listed at the end of each item. Use your tetter-
head—do not use postcards. To facilitate identi-
fication, mention the issue and page of RADIO-
ELECTRONICS on which the item appears.
UNLESS OTHERWISE STATED, ALL ITEMS ARE
GRATIS. ALL LITERATURE OFFERS ARE YOID
AFTER SIX MONTHS.

SENCORE

r- ]
1

e gl

- o . Faj & o
I often <
I Needed 7,77
| Components =~ “%-
At YOUR RN
Fingertips!
3 pole, 12 position switch individually o
selects one of the '"36" components
for direct substitution.

Contolns:

% 12--1 wart 10% resistor
from 10 ohms to 5600 ohms

% 12=" wott 10% resistors
from 10K ohms to 5.6
megohms

% 10—600 volt copacitors Completely isolated
from 100-mmfd. to .3mtd.

% 1—10mfd., 450V Hectrodytic

% T—40mfd., 430V Hectrolytic

% For Shop, Lob, or oviside service
AVANABLE AT ALL PARTS
o DISTRIBUTORS!

| SR PSERVICE

I INSTRUMENTS CORP,
171 OFFICIAL RD., ADDISON, ILL.

Cut out this ad now for further information. J

POPULAR

SENCORE
PRODUCTS

o Tronsistor
Tester

o leckage
Checker

o Filament
Tester

¢ Voltage
Regulotor

¢ Bios Supply

www americanradiohistorv com

IF YOU MUST
SPEND
YOUR MONEY. ..
Why not get 28
Something ;
forit? &
QUIETROLE |
“‘of Barter

. Servicemen
Everywhare .

i

5

S

Cosis lintle nmrl. than the
poorest suvbstitutes. Why
take less than the BEST...
Mo Produst ean match (s marly . . .

Mane con equal its gquality . . .

It's the answer to noisy fentrals
and swiltihed

QUIETROLE is the origimal produet af ita kind

“QUIETROLE company

SPARTAMBURG, Souwth Corsling

RADIO-ELECTRONICS
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DUMONT
HIGH VOLTAGE

POWER SUPPLIES

4 4

- ”W

Delivers 23 kv. fully regulated and adjustable

e RADAR e SNOOPERSCOPES

e COLOR AND PROJFLTION TV

® HIGH VOLTAGE TESTING, ETC.

Just 150, Made by Dumont ror RA119, 30 inch TV.
Pulse type 1LV, generator and voltagealouhler with
3 wwbe  voltage-regulator. Contalns sweep protection
circuits the 1.V, upodn

Low  vol also o mulnted by

Transtormer with matching cnuum 1COST OV
Contains 14 tubes and 3

80 eyeles.  Senematie m:u:rum'|m1mxm Or.g-nal

cost over $150.
NEW..........549.95 ea F.O.B. BROOKLYN
SEG ELECTRONICS CO. INC.

1778 Flatbush Ave. Brooklyn 10, N. Y.

Terms: Check with order. Well-rated firms net
10 days J

BE QUALITY WISE ...

HI-FI AMP. KIT HI-FI AM-FM TUNER KIT
Complete 6 tube-10 wait | Advanced 7 tube circuit
amplifier. Push-pull plus Rectifier for full

sensitivity and selectiv-
ity. Distortion less than
1%. Sensitivity is 5 uv
for 30 db quieting on
FM, 25 uv AM. Armstrong
FM Circuit with limiter,
Foster-Seeley Discrimi-
nator. 20-20,000 cps re-
sponse. Full AFC control
— no drift. Easy assem-

bly. $28.95*

Write for FREE catalog
and nome of nearest
dealer carrying these re-
markable units

*Add 10 percent for new federal tax

TY-ELECTRONICS

ELECTRONICS
MADE EASY

New Popular Mechanics Book
SENT FREE
For 10-Day Reading Trial!

Ideal for the beginner who wants
to enter electronic field
Explains in simple language ex-
actly how radio tubes work: how
radiosignalsaretransmittedand
received; how sound is ampli-
fied; how to convert old radios
into useful electronic equip-
ment; how toread diagrams and fol-
Jow them! Actually shows yvou step
by stephow tobmld;ourown Hi- 171
transistor radio, intercom, -ecord
phver . many other ‘"do it your-
self”’ nrqjeclf. Written by Popular
Mechanies Eleetronies Ediror
Lothar Stern. Saves you many dol-
Jars — at the same time training
vou for the fuscinating, profitable
world of electronics. ](ush coupon
for NO RISK TEN-DAY FREE
Reading Trial. SEND NO MONEY

|
|
|
|
|
|
|
beam power output,|
buiit-in pre-amp.5 posi-
tion selzctor switch, 3 |
position record equaliza- |
tion, LP, RIAA, Eur. Re- I
sponse !/ db. 20-20.000
cps. Output 10 watts at |
less than 2% [M. Low |
noise level and harmonic |
|
|

$28.50

Every kit complete with
28 page fully iflustrated
instruction and assembly I
manval. Caver ond legs

distortion.

optional.

poOPU LAR
M:cmmcs

cmomcs
%fm EASY

Make — Hi-Fi Set

Transistor Radio now — after 10 davs either return
Short Wave the book and mark bill **eancelled’
c £ or send only $2.95 plus 25¢ shipping.

onverter Or send $2.95 now and we pay post-

Other Projects! age. Same return privilege,

POPULAR MECHANICS PRESS, Dept. K-5
Izio E. ONTARIO STREET - CHICAGO 11, ILLINOIS

POPULAR MECHANICS PRESS, Dept. K-5
200 E. Ontario St., Chicago 11, Il
l fush "ELECTRONICS MADE EASY'' an 10-day reading trinl,
I will either refurn book after 10 duys or remit full price of $2,96
I plus 25e shivping—(Or send $2.95 with order and we buy postuxe I
~—sume return privilege,)
| Name l
I Address. - = |
!_ Cltv___ Zone_._ State___.____ l
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Books

MATHEMATICS AND COMPUTERS,
by George R. Stibitz and Jules A. Lar-
rivee. McGraw-Hill Book Co., Inc.,, New
York, N.Y. 6 x 9 inches, 228 pages. $5.

These authors believe that if (among
other factors) wvou would rather get
results experimentally than by numer-
ical calculation, you have the making
of a computist. The many persons in
this group, as well as scientists, engi-
neers and mathematicians will find
much of interest here.

Basic mathematics and computers
are discussed. It is explained how a
computer is fed (with data), how it
stores, transfers and delivers its infor-
mation. An interesting chapter on
“Monte Carlo” computation shows how
games of chance obey laws of math-
ematics. For example, you can calculate
“pi” by a game of tossing sticks. You
can solve a linear cquation with play-
ing cards.—IQ
ATOMIC ENERGY, by E. C. Roherson.
Philosophical Library, New York, N.Y.
5 X 7' inches, 142 pages. $1.75.

Much has been written about atomic
energy, little has been understood. This
book is written for nontechnical readers
to provide a clear picture of what an
atom is and how it behaves.

This subject concerns itself with the
“inside” of an atom, just as electronics
deals mainly with the ‘“outside.” The
authors give interesting highlights on
scientific discoveries about the inside of
an atom, explaining such terms as
“atomic pile,” “fission,” “bevatron,” and
others.

RCA RECEIVING TUBE MANUAL,
RC-18. Compiled and published by tho
Tube Division, Radio Corp. of America,

Harrison, N.J. 5% x 8'; inches, 354
pages. 75 cents.
The standard tube handbook for

many technicians has a number of
changes. It is larger than the former
edition, even recent printings with 37-
page recent-tube supplements. The
basic theory and applications section in
the front appears to have been com-
pletely rewritten, with one section one
page shorter and another—Electron
Tube Applications—five pages longer.
The format is also different, with two
columns instead of one on the page.
Much of the old matter is, of course,
carried over intact but new material,
especially on TV circuitry, has been
added.

The Tube Types section runs 223

www americanradiohistorv com

BUILD THE BECT—
st ALLIED’S ow

knight-

kits

Here is a typical Knight-Kit value—
available only from ALLIED—one of
45 great Knight-Kits you'll find
in our special Supplement No. 165.
Write for your FREE copy today.

knight«kit INSTRUMENT VALUE
PRINTED CIRCUIT VIVM KIT

Tops for stability, accuracy and value.
Greatly simplified wiring—entire chassis is
a printed circuit board. Uses low-leakage
switches; 1%, film-type precision resistors.
Balanced-bridge, push-pull circuit permits
switching to any range without adjusting
zero set. SPECIFICATIONS: Easy-to-read 414”
meter with sensitive 200 microamp move-
ment. Zero-center scale and direct-reading
db scale. Polarity reversing switch. Re-
sponse, 30 cycles to 3 mc. Input resistance,
11 megs. Ranges: AC peak-to-peak volts,
0-4-14-40-140-400-1400-4000; AC rms v, and
DC v., 0-1.5-5-15-50-150- 500- 1500; ohms,
O-IOOO-IOK-IOOK; 1-10-100-1000 megs; db
scale, —10 to +5. Complete, including bat-
tery and test leads. Size, 73 x 5 x 434",
Shpg. wt., 7 lbs. s

Model Y-125. Net, F.O.B. Chicago. ... 2495

OTHER knight=-kit INSTRUMENT VALUES

20,000 OHMS/VOLT
VOM KIT

Y-140 $2Q50

1000 OHMS /VOLT
vOM KIT

v-128 $]4%

RF SIGNAL
GENERATOR KIT

Y-145 51975

TUBE CHECKER KIT
Y-143 39975

See our Supplement No. 165 for 18 other
knight=kit instrument values

SUPPLEMENT
featuring knight-kits

Send for our FREE
Supplement No. 165
featuring 45 great
Knight-Kits, including Test
Instruments, Hi-Fi, Hobbyist
and Amateur Kits. Write
for your copy today.

ORDER FROM
ALLIED RADIO

Dept. 02-E7,100 N. Western Ave., Chicago 80, IIl.
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HASTROPM

EXACT
REPLACEMENT

CAPACITORS

A serviceman’s reputation is his most
important asset. And Astron is determined
to help you protect yours . . . to do this
we developed “Staminized” Capacitors, a
special group of service-designed units
that guarantee reliable, no-call-back per-
formance under the severest conditions.

You can stake your reputation on this
Astron quality and win everytime!

oMINIMITE* ‘'SAFETY
MARGIN''* Miniature
Electrolytics. Very sta.
bie capacitance charac-
teristics; low resistance
contacts; crystal clear
markings; specially
sealed against moisture.

oTYPE ES “SAFETY MAR-
GIN” Tubular Electroly-
tics. Plastic-wrapped,
moisture-proof sections;
conservatively rated;
high quality foil speci-
ally etched; pre-tinned
leads.

oTWIST-PRONG *'SAFETY
MARGIN'' Electrolytics
Wide range of single/
multiple-section types;
reliable operation up to
85° C; clearly marked
terminal code.

oTYPE E “SAFETY MAR-
GIN" Screw-Base Elec-
trolytics. Mount quickly,
easily with supplied
palnut; pre-stripped,
pre-tinned leads; stable
operation; special ter-
minal design stops
moisture damage.

oBLUE POINT® Paper
Tubulars. Finest plastic-
cased capacitor made;
exclusive seals lock-out
moisture, lock-in leads;
tough heat-proof shell;
clearly marked.

oTYPE AP — Ceramic-
Cased Tubulars.Rugged,
oil-impregnated, paper
section construction;
non-melting end seals
hold leads firm; eco-
nomical for all replace-
ments.

FREE SERVICING AID
Astron offers a wide variety of
materials to help you service
better . . . send for your copy
of handy, pocket-sized Replace-
ment Catalog AC-4D . . . it will save
you time!

ASTRO

o m & T § 0 W

c o mn =

SEE CRAMNT AVERUE, £ WNEWANK * J
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BOOKS

pages, with the same familiar and easy-
to-work-with presentation.

HIGH FIDELITY, by Charles Fowler.
McGraw-Hill Book Co., Inc., New York,
N.Y. 5%; x 81} inches, 310 pages. $4.95.

Many “beginner” books expect too
little or too much from their hi-fi
audience. Some merely recommend cer-
tain types of equipment and leave little
to the judgment of the reader. Others
forget that they are appealing to be-
ginners and don’t explain in sufficient
detail. Here is a book unusual for its

| clarity, yet complete in its coverage

of topics. It tells about the principles
of sound and the nature of hearing and
describes each link in a hi-fi chain.

Extensive treatment is afforded
speakers (and enclosures) as the weak-
est and perhaps least-understood com-
ponents. Pickups, turntables, tuners
and amplifiers are discussed in easy
conversational style. Room acoustics
and budgeting of equipment are among
the subjects often omitted from such
texts, but here they receive close atten-
tion. It all adds up to greater enjoyment
of a popular hobby: listening to good
music.—IQ

HANDBOOK OF BASIC CIRCUITS,
by Matthew Mandl. Macmillan Co., 60
Fifth Ave., New York, N.Y. 6%} x 91}
inches, 365 pages. $7.50.

The technician, instructor or engineer
who even today occasionally refers to
the ancient Basic Radio (Hoag) will
find in this new work a wealth of cir-
cuitry that was unknown when the
older book was published. Mandl has
presented 136 circuits basic to TV
transmission and reception, FM and
AM. Each circuit is accompanied by a
statement of its purpose and function
and a description of its operation.

The chapter arrangement is original
in a book of this type. Subjects are
listed alphabetically, from Alternate
Pulse Selector and Attenuators to Volt-
age Tripler and White Stretcher. This
makes it very easy to find a desired cir-
cuit. No less than 20 brief appendices
complete the book.—FS

ATOMS AND ENERGY, by Prof. H. S.
W. Massey. Philosophical Library, Inc.,
New York, N.Y. 51;x81;, 174 pages.

| $4.75.

The ptoblem of nuclear reaction
proved to be one of the most mystifying
jig-saw puzzles of all time. For many
yvears, the world’s most brilliant sci-
entists labored to find clues and fit
them together. War emergency and the
threat of war spurred research to reach
the goal—atomic energy. In nontech-
nical, clear language, this book tells of
scientific developments and how they
increased our knowledge of the atom.

Starting with a discussion of atomic
particles, the author explains chemical
reactions and how they provide us with
limited amounts of energy. Then we go
on to Einstein’s formula, the basic law

www americanradiohistorv com

(Continved)

for the release of tremendous energy
from the nucleus itself. The book ends
with thoughts on peacetime applica-
tions and the possibilities of future
research.—IQ

ELECTRONIC METAL LOCATORS,
by Harold S. Renne. Howard W, Sams
& Co., Indianapolis 5, Ind. 117 pages.
$2.50.

A survey of the field of electronic
prospecting and metal locating—with
particular emphasis on material for the
week-end prospector and treasure
hunter. Complete construction details
are given on several types of locators
and circuit diagrams of a number of
commercial instruments are shown.
Also included are technical details on
metal detectors for such industrial ap-
plications as tramp metal in chopped
hay, logs and various food products.

REFERENCE DATA FOR RADIO
ENGINEERS, 4th edition. Internation-
al Telephone & Telegraph Co., 67 Broad
St.,, New York 4, N.Y. 5¥;x81; inches,
1121 pages. $6.

This new edition covers the wide
variety of topics that now comprise
modern radio engineering. Here an
immense store of data is arranged for
easy location, to save time and energy.

Profusely illustrated with diagrams,
there are numerous formulas, charts
and tables. Filter design, tubes, tran-
sistors, radar, computers, nuclear phys-
ics, components and statistics are among
the subjects covered in the 38 chapters.
The index is carefully prepared so that

needed information is quickly avail-
able.—IQ END
Thirty-Five Pears Ago
In Gernsback Publications
HUGO GERNSBACK, Founder
Modern Electries 1908
Wireless Association of America ................ 1908
Electrical Experimenter ... 913
Radio News trrre 1919
Science & In 1920
Television ... 1927
Radio-Craft 1929
Short-Wave Craft 1930
Television News 1931

Some larger libraries still have copies of ELECTRICAL
EXPERIMENTER on file for interested readers.

In May, 1923, Science and Invention
(formerly Electrical Experimenter)

The Future of Broadcasting, by H.
Gernsback.

Broadcasting Complete by
Lloyd Jacquet.

Obtaining an Amateur Radio License.

All-Glass Radio Cabinet.

Phonograph Loudspeaker.

Shortest Radio Waves, by Dr. E. F.
Nichols and J. D. Tear.

Plug-in Switches for Radio Sets, by
L. B. Robbins.

Simple Dial Vernier, by Park M. Roeper.

Compact Radiophone Receiving Set, by
Clyde J. Fitch.

Radio Music by Buzzer, by A. Gonzalez
Vidal.

Radio for the Beginner, No. 15, by
Armstrong Perry.

Radio Oracle.

Operas,

RADIO-ELECTRONICS


www.americanradiohistory.com

SCHOOL
DIRECTORY

ENGINEERING DEGREES

(UNDER AND POSTGRADUATE)
E.E. Option Electronics

Earned Through Home Study
(Residence Classes Also Available)

PACIFIC INTERNATIONAL UNIVERSITY
(American College of Engineering)

TOP-FLIGHT
ELECTRONICS

Train for technical
fielil enkineer, wloctronme specialist on
missiles, eontputers, radar, automa
tion, radio, color-TV. Basic and ad-
vanesl theary and laboratory. Math-
ematies. Major finns  select  ongr
gradaates Dormitories-campus. 21
months' prodram. High school prad.
or equivalent  €lI. approved. Starr
July, Sept., Jan., April. Write for
illustrated catalog today.

YALPARAISO TECHNICAL INSTITUTE

Dept. C_, Valparaiso, Indiana

representative,

Box5719-M, Santa Monica Blvd., H'lywood 38, Calif.
@ college grads get
ahead faster!

. .« have higher incomes . . . advance more rapidly. Grasp
your chance for a better life. Share rewards awaiting
college-trained men. Inportant firms visit campus regi-
lurly to employ Tri-State College graduates. Start uny

quarter, Approved for Vets.
Bach, Sc. degree in 27 months
Complete Radio Eng. courses (TV, UHF, FM, Electron-

ies).  Alse Mech., Civil, Blec., ¢'hem., Aero., Eng. 36-
months in Bus. Adm. (Gen. Bus., Acety., Motor Trans-
port Mgt.). Superior 1dents faster. More prafessional
class howrs.  Smadl ¢ 5. Enrollment limited to 1330.
Beautitul  cainpus. ell-equipped labs, 1'rep  cours

kEnter June, Sept., Jan., Mar. Karnest, capable students
(whose time and budget require accelerated
courses and modest costs) are invited to write
Jean McCarthy. Dir. Adm., for Catalog and
‘Your Career in Engineering and Commeree."”

LK|

PREPARE FOR A GOOD JOB!
BROADCAST ENGINEER
RADIO SERVICING  AUTOMATION

TELEVISION SERVICING
BLACK & WHITE—COLOR

APPROVED FOR VETERANS AND SURVIVORS
OF VETERANS

BUILDING AIR CONDITIONED
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE, BALTIMORE 17. MD.

ELECTRONIC TECHNICIANS

ARE IN DEMAND
TRAINED MEN ARE NEEDED

NOW! In just 18 months,
you can complete Electronic
Technicians training to enter
this ever-growing industry.
Day or evening classes. Op-
portunity for employment in
local industry. Approved for
Korean Veterans. Terms beginning July, Septem-
ber, Jan., April. Write for Catalog 111 TODAY,

INDIANAPOLIS ELECTRONIC SCHOOL
IH 4. 7l di

1

312 E. Washington St.  In p

ter RCA TRAIN YOU FOR A
LIFETIME CAREER IN

ADVANCED
ELECTRONICS
TELEVISION

Resident classes, day and evening,
start May 20th, September 3rd,
November 26th and February 25,
1958. Free graduate placement
service. Approved for Veterans.
Send for free catalog now.

RCA INSTITUTES, INC. 2 3
A Service of Radio Corporation of America
350 West 4th St., New York 14, N. Y.

MAY, 19587

| BUSINESS ELECTRONICS

ELECTRONICS

Prepare for unlim- Engineering Degree

ited opportuniries
s IN 27 MONTHS,

in electronics! B.S.
degree in

months. Intens specialized courses. Math, electrical
enginecring, T advanced radio theory & design. Mod.
1abs. Tow tuition. Selt-help. Alsg Aero., Chemical, Civil,
Electrieal, Mechanical Engineering, B 8. degree in 36 mo.
in Math., Chem., Physics. Engineering prep. courses,
G.1. approved. Enter June. Sept., Dec., Mar. aatog.

INDIANA TECHNICAL COLLEGE
1557 E. Washington Blvd,, Fort Wayne 2, Indiana

== SENDING @

Vf—'uu VING,
Be a ‘‘key’’ man. Learn how to send
and receclve mrssages in Internatismal
Morse code; Communicate with e -n
tors ground the glabe o at Loame
quicklv through famous Candler Svsiem
Used by best operatreas, Quilify for
Amateur or Commercial License. Wilte
for PRI L BOOK

CANDLER SYSTEM €O,
Dept.3-1.Box 208, Denver1.Colo.U.S. A

OFFICE AUTOMATION

Prepare for the future with the only home
study course instructing application of elec-
tronic computers to business clerical opera-
tions. Free Information.

Programming Branch, 420 Market Street
San Francisco 11, Calif.

No classes to attend. Easy spare-time train-
tng covers big choice of subjects. Fnepdly
instructors: standard texts. Full credit for

Top Pay Jobs in {
TV-ELECTRONICS-RADIO Y

previous schooling. Diploma awarded
Write now for FREE catalog ! HKE-14.
Div. Utilities

WAYNE SCHOOL  °Vinu
2527 Sheffield Ave., Chicago 14, Illinois
= High pay, opportunity, prestige,
. .. all yours, as a qualified Electronics
Technician! Get your training NOW in the big,
recognized shops, Labs, and TV-Radio Studios
at National Schools in Los Angeles, foremost
since 1905. Here you work with latest Elec-
tronics equipment — professionally installed —
finest, most complete facilities offered by any
school. Expert, friendly instructors. Personal
attention. Graduate Employment Service. Help
in finding home near school. Part time job
while you learn, Mail coupon NOW, TODAY . ..

for full information,
NATIONAL SCHOOLS

National Schools Dept. RXG-57 X ‘
4000 So. Figueroa Los Angeles 37, Calif. '
Send Free Electronics Opportunity Book Today'

' Name Age
I Address
Vcity State

| pegERep———r T T T T ¥ ¥ )
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Your choice of school
s highly important
to your career in

.= INDUSTRIAL
{55 ELECTRONICS

ELECTRONICS
COMMUNICATIONS

Become an

ELECTRICAL
ENGINEER
or an

ENGINEERING
TECHNICIAN
at

MSOE » Milwaukee

Choose from courses in:

ELECTRICAL ENGINEERING

Bachelor of Science degree in 36
months—

Communications or Electrical
Power.

ENGINEERING TECHNICIAN

Associate in Applied Science
degree in 18 months—
Electronics Communications or
Electrical Power.

MSOE—located in Milwaukee,
America’s largest industrial centers—
is a national leader in electronics in-
struction—with complete facilities, in-
cluding the latest laboratory equipment,
visual aid theater, amateur radio trans-
mitter—offers 93 subjects in electrical
engineering, electronics, radio, televi-
sion, electrical power, and electricity.

one of

Advisory committee of leading indus-
trialists. Courses approved for veter-
ans. Over 50,000 former students. Ex-
cellent placement record. Previous edu-
cational, military, and practical experi-
ence is evaluated for advanced credit.

QUARTERS BEGIN JANUARY,
APRIL, JULY, SEPTEMBER
Choose  wisely—xour  future

may depend ow it. Mail cou-
pon toduy!

MILWAUKEE'

SCHOOL OF ENGINEERING

Dept. RE-557, 1025 N. Milwaukee St. MS-57
Milwaukee, Wis.

Please send free illustrated career hooklet
{please print)

I'm interested in......

Name.........

Address...
City
Are you eligible for vetera

State. ...
s educutional benefits?. ...

Discharge date
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HQ for the 5 TOP QUALITY brands of

TUBES

AT SENSIBLE PRICES!
@ Individually boxed @ First quality only
@® Brand New @ 90-DAY RETMA guarantee
® No rebrands @ No private brands @ No refects
WRITE FOR LATEST TUBE CATALOG FREE!

1.00 CK1028... 2.35
Faa 2051 . .65
10 o 1.35
2. 110 2.95
11. 14. 2.95
o2l X 1.00
9 3 1.30
2K25 13. RS 140
Zkss i3 38 1.15
3835 1. 174 . 3. 8.00
417A/5842 .85
4.75 12. 1.85
4.75 *450TH .. 4a. a.75
1,95 KU-610 _  3.50 5692 5.00
3.95 WL '655/658 5 a.7s
1 90. 4.50
7. 12 2.00
-3 25. 1! 2.00
3xzoooou< X 2.00
Wri 7! .
3z. 1.25
%4.65A 15. 9 125
*3.125a  30. 125
14:2504 35 2. !
a5.0 3’ 1.00
4324 %fLac 4 11 a5
tapm;cm 3s. 9.
5¢2 25. 2.
GAKSW. . 1.2 1.
6C21/450TL 1
13.5 :
614 1. 1
ise 3! 1.
G32 a 1
t35~rc 2. 1
vC50/32V 8. 1
RK-60 1641
1.2 1.

RK-65/5D23

125/ 9006 20
.35
a5 «(Surplus)

and many others, over 1000 types in stock! WRITE!

WE ARE FACTORY AUTHORIZED DISTRIBUTORS OF
HYTRON. EIMAC, PENTA, etc.

2 COLOR TUBE CARTONS

Keeps your tube stock neat,
safety partition prevents
breakage. Distinctively

graphed in glossy red and btack.
The most distinctive tube carton

today. Minimum quan-
of any one size. Write
for case lot prices.
51ZE FOR TUBE PER 100
Miniature.... 6AU6. etc -$1.00
GT etc.
etc.
ete..

WHITE GLOSSV BOXES
Completely blank. No printing or
color. Otherwisc same as above.
Same  high  quality. same low
prices. Specify MWHITE'" when or-
dering, When color is not stated.
2 color :artuns will be shipped.

TUBE STACKERS
White glossy only. Ministacker
holds 10 Mini.
s!nck(‘r holds 10 “'GT'"

tube cartons; “GT'’
cartons.
PER EACH

ﬂlmna:kev &

(All c\(tons & sta

$10.00 Per Case of 1000 FOB NYC.

INVISIBLE INFRA-RED
CL-2 LAMP $10.00

Electronic Equipment Specials

DUMONT 5 OSCILLOSCOPE Model 274A. At less
reg. price! Exc nd. - .$65.00
RCA 5 OSCILLOSCOPE Model wo-88A. A real good

buy. Clean, vy gd cond.. ... . . ..$85.00
RCARTY SWEEP GENERATOR. Model WR.SSA. 1a exc.
nd. A bargain at only 75.0
DYNAMOTOR, Uy compact. 12 VDG in. 420 vBe &
250 ma._int. cut. (160 ma. cont.) 9.9

Lots of 3, cac .
FREQUENCV METER Lavoie model 1055M (TS 127/U)
375 to 725 Mcs. Covers citizens band, color TV,
etc. BRAND NEW in orig. packing!. -$34 0
IE-35-A UHF TEST SET. 4 major pcs. in wood chest.
%

...................... 25.00
TS- 357‘\? SIGNAL GEN. & POWER METER 8700 to
cs. Poak output pow. 3 to 68 d 0 to 68
db on CW. Excell. ... B . o
PLATE XFMR. 3100 0-3100 v. @ ‘500 ma. 15000 v.
ins. 98-123 v. tapped pri. 60 cy. 97 xB'x7l/2". By
Acme. Brand new, crated. . . ... 34.50
BC-457A XMTR. 4 to 5.3 Mcs., NEW, orlg Cctns. .$6.95
BC-458A XMTR. 5.3 to 7 Mcs. Us(,‘d Exceli.. .. $5.95
MAL% R VIBRAPACK. 32 VDC input. Std. out-
Pu —. 5 = 8 = 511129
MAL'(ORY VIBRAPACK. 12 vo input. Std.  out.
u . - - o $9.95
MALLORY VIBRAPACK. 6 input. Std. out-
ut . > .$9.95
LM FR<Q. METER. Orlq book & xtal, w POwW. sup.
for 117 VAC op. & interconect cable.

Excellent
condition. 135.00

JUBE TESTER. Syivania modal 620. NEW! $79.95
VTVM POLYMETER. Sylvania type 303. NEW! $27.50
VIVM POLYMETER. Sylvania type 301. New! $59.50
VTM DeLUXE PLYMTR. Syiv. type 302. NEW!
$69.50

WRITE FOR '"BARRY'S GREEN SHEET'* FREE!

TERMS 259, deposit with order, balance C.0.D.
All merchandise guaranteed. F.0
Subject to price variation and stock dcnlehon

MINIMUM ORDER $10.00

BARRY ELECTRONICS

CORP.

512 Broadway, Dept. RE, N.Y. 12, N'Y'J
Phone: WAIker 5-7000

ADVERTISING INDEX

Radio-Electronics does not assume responsibility for any
errors appearing in the index below.

Acme Model Engineering Co.
Avrmotor Co.
Aviovon LCorp.... i -
Alliance Manuts lulll]b Lo, 111(,..
Allied Radio Cotp 12, 9J, . 125,
Almo  Radio. ... s -l
Amperex: Ele
Amphenot
Anchor Products
Arkay  Ine.
Assotiation of M

ter Technicans,

Astron Corp. )
Atlus Nound..... 123
Audel & Co... 136
B & K Manutucturing Co. 07
Barry Electrouies Corp.

Bell Telephione Labs. .

Benco Television Associates Ltd.

Rogen  (David) Co., 1nce. 6
Brooks Itadio & Television Corp 128, 137
CBS-Ivtron

Cabinare .. PSS
Capitol Radie Engineering Institute.

Centralab Division of Globe-Union.

Century  Electronies. g . -
Chicago Standard Transt
Cirenit Manutacturing Co..
Clarostat Manufacturing Co.,
Clevelanil [nstitute o
Colordapror

Cornell Dubilie
Covne Vleetrical

Iil g
Radio Klectronics

0, 104,
127, 134,

Slectric Corp.
School

.12'1,

Deleo Division of General Motors

DeRo  Electronles. e 130
Devey Technical Institute. 7
Dressnmer ... 122

Du Mont (Al 15,
KEleetra-Voice, Ine.
Llectronic lirain Enterprises. .
Electronie Instrument Coo (E1CO)
Tllectronie Measurement Corp..
Llectronie I'ublishing Inc.. .
Elgin National Wateh Co.

lirte Resistor Corp. .

) Labs. Inside

Tiside

I“ront Cover
Lack Cover

Gardiner Eieetroni
Garfieh] (Oliver) Co
teneral Cement Manufacturing Co.
Gernshack Library Ine
Granthanm School of Electronies.

Hawkins (P, 1) Co

Ileath

Hudson € .

Hughes Alreraft & Dewluumem Lubs

IBM 102-103
Indiana Techuical College. T
Instruetoxraph e 14
International Electron 144
Jensen  Industries

Jones X Laughlin S
Kraeuter & Co.. Inc. 114
Kuhn Electronic Produet 137
Latavette Radio..... 150-151
LMB . 122
Lektron  Specialties.... 142
Macmillan  Co.

Mallory (P 1) &
Merit Coil & Transformer \nrp

Miller (Gustave)....
Mosley Electronies Ine..
Moss “Electronics Distributing Co.

Mullard, Lid....

National Itadio Institute.
National Schools
North Ameriean Thilips Co.,

Ine.

Oelrich  Publications 3 1929
Opportunity  Adlets [ 115
Perma-Power Co. 120

I'haostron Instrumn
Thilco  Accessory

y Tlectronie Co
Division. coveerrre

TELEVISION & ELECTRONIC
TECHNICIANS

Want to Become a Master?

v
‘}v A 041",\
) % %%
¥, kA %, £
<% T2
LA 1%
£y 71_ (B
o
1 .
© Copyright

1956 Association of
Master Technicians

Join the independent service organiza-
tion that will sell you and your quali-
fications to the public. Are you quali-
fied to become a Master Electronic
Technician? If so, we can help you in
promoting your future in the elec-
tronic service business. For complete
details write

Association of Master Technicians

765 South Street
Boston 31, Mass.
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Antenna

TOWERS

for TV- AMATEURS
(Or&MUNKATIONS

. fiom Aermotor Com-
pany—since 1888 lead-
ers in the manufacture
of Steel Windmill Tow-
ers.

U

Check these features —
they’re found in all
Aermctor Towers.
SELF SUPPORTING — no
cumbersome guy wires.
HEAVILY GALVANIZED
AFTER FABRICATION—
completely protected
against rust.
EASILY ASSEMBLED

STRONG —towers safely
sustain loads of 1500 Ibs.
—~safe in windsto 85SMPH. |

A TYPE MI-98

For TV Antenna up
to 6 square feet of
projected area.
Heights to 100",

4 TYPE MP-5

For Amateur Beams
up to 20 square feet
of projected area.
Heights to 97'3".

TYPE MP-9
(Not itlustrated)

Meets “RETMA”
Standard TR-116
Specifications.
Heights to 123'5".

Write today for
complete informa-
tion on Aermotor
Steel Antenna Tow-
ers and an Aermotor
Franchise in your
territory.

AERMOTOR COMPANY

2500 W. Roosevelt Road Chicago 8, lllinois
Dept. RE-5

RADIO-ELECTRONICS
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¥

sormen o wseco EXPORT SALES DIV., SCHEEL INTERNATIONAL INC., 5909 N. Lincoln Ave., Chicago,U.5.A. Cable Address:HARSCHEEL

TV ANTENNAS

The Most Popular Line In America

MAY,

ADVERTISING INDEX (Continued)
Pickering & Co., Inc — . - A1
Popu Mechani I'ress - = 145
Progressive Edu-Kits Inc. - 138
Pyramid Electric Co... .. ... ... . .85
Quality Electronics .. 145
Quai-Nichols € 124
Quietrole Co.. 144
Radiart Corp.. 10
RCA Institutes 27
RCA Bervice Co sl

RCA Tube Division
RCA Components Division.

Rautund-Borg Corp. 142
Raxtheon Manurfaciuring o, .25
Remwington-Rand  Univace . 7
Rider (John F.) Inc. B . 114
Rinehart Rooks lue.. - R4, 100
Rohn  Manuracturing <o, A1)
Sams (Howard W.) & Co., Ine H-220 96, 143
Schobe Oran Co ... 147
Scott (Hermon Hosner) - 16
Seg Fleetronies 145
Serviee Instrantenis Corp BET
South River Metal rodiei- o 120
Stan-Bwn Radio & Electionies 112
Supreme Publivations . F a 119
Telephone Engineering Co. 114
Terado Co. . 130
Thorens Co 18
Trio Manuracturing Co. ... 149
Tung-Sol Electric Co. . . 8
Unele Sam Reeording 104
United Radio Ca. 144
University Loudspeakers Ine 83
Vaco iroduets Co. ... 141
Ward Products Co. 82
Welco e 129
Winegard Co. i1
XCElite JNC. somcemun ctmcesseromesmssisiogonssasasesionihonsimsinnsaesamre s+ 143

SCHOOL DIRECTORY PAGE 147

Baltimore Technical Institute
Business Electronics Ine.
Candler System Co.

Grantham School of Electronics
Indiana Technical College
Indianapolis Electronic School
Milwaukee School of Engineering
National Schools

Pacific International University
RCA Institutes, Inc.

Tri-State College

Valparaiso Technical Institute
Wayne School, Inc.

BRANCH ADVERTISING OFFICES: (licaxo: 1413
Howurd st. Tel, ROgers 'ark 4-80it. Les Angeles: Rlal
W Harker and Associates. 600 South New Hampshire.
Tel, Diinkirk 7-2328 San Francisco: Ralph . Harker
and Associates, 444 Market St Tel. Garfield 1-2481.

FOREIGN AGENTS: Great Britain:
and Distributing Co., Ltd., London . 4. Australia:
MceGill's Axency, Melbourne. France: Brentano's, Paris
2e. Belgium: Apence et Messageries de la Presse, Brus-
sels. Holland: Trilectron Ileemstede. Greece: Interni-
tional Book & News Agency, Athens. Sa. Africa: Central
News Agency, Ltd.. Johannesburg, Capetown, Durban,
Universal Baok  Apencey. Johannesburg,  Middle
Middle Eaxt Agency, Jernsalem. India:

¥ News Centre, Dadar, Bomhavy #14. Pakistan:
Paradise Rook Stall, Karachi 3.

atlas Publishing

New:

—
} LOST OUR LEASE!

MUST CLEAR WAREHOUSE!

Sacrificing $50,000 stock at 5¢ on Dollar!
Our Loss Your Gain!

GIANT KIT

40-50 1lbs. of BRAND NEW, usahle parts for
ham transmitters and receivers. Consists of 1 Wire
wound and metallized resiztors: By-pus< and
filter condensers: Variable, padding, and triu-
ming condensers; Input, Quthut. Power frans-
formers: RIT and Audio-filler Chokes: Volume
Conutrols; Assorted Knobs; look-up V ;Gang
switelies; Chassis: Voltage Dividers: Reeeiving
and transnutting soekets, all sizes; PLUS MOR!

Total Retail Value over $100.00

Only 200 kits at.............. $4%Q§
Freight or express shipments only.

for Experimenters,
Servicemen,
Repairmen

FOB WNewark. No €OD, full amount
must accompany each order.

UNITED RADIO COMPANY
58 Market Street, Newark, N.J.
- |
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BUILD THE BECT—

knight-
Kits

X
knight=kits

X
knight-=kits

EASY TERMS AVAILABLE

knight-kit HI-FI VALUE
SENSATIONAL HI-FI FM TUNER KIT

Model Y-751 3 Deluxe custom hi-fi styling

$3 775 Y AFC and Flywheel tuning

 Printed circuit—easy wiring

The best-looking, best-performing tuner
kit your money can buy. Covers 88 to
108 mc; features AFC (with special dis-
abling circuit); pre-adjusted RI coils;
pre-aligned IF’s; cascode broad-band
RF amplifier; drift-compensated oscilla-
tor; illuminated lucite pointer. Sensi-
tivity is 10 microvolts for 20 db of
quieting across entire band. Ideal for use
with Knight-Kit 20-Watt Amplifier or
any amplifier with phono-tuner switeh.
13 x 8 x 4". Complete, ready for casy
assembly. Shpg. wt., 12 lbs.

Model Y-751. Net, F.O.B. Chicago $377°

See our Supplement No. 165 for additicnal
knight-kit Hi-Fi valves

SUPPLEMENT
featuring knight-kits
Send for our FREE Supple-
ment No. 165 teaturing 45
great Knight-Kits, including
Test Instruments, Hi-Fi,
Hobbyist and Amateur kits.
Write for your copy today.
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TION
VALUES!

_ AFAYETTE SIGNAL GENERATOR

77 NEVER BEFORE HAS A COMPLETELY WIRED AND TESTED
N\ INSTRUMENT OF SUCH ACCURACY AND QUALITY
BEEN OFFERED AT SUCH A PRICE!

® FREQUENCY 120 KC TO 260 MC
® 120 KC TO 130 MC ON FUNDAMENTALS
o LABORATORY ACCURACY AND QUALITY

A completely wired and tested instrument not to be confused
with units sold in kit form at almost the same price, but with
a quality and accuracy of instruments 3 to 4 times its price.
Six overlapping ranges generate signals of 120KC — 320KC.
B20KC—1000KC, 1MC—3.2MC—11MC, 11MC—38MC and
37TMC—130MC all on fundamentals with calibrated harmonics
from 120MC to 260MC. Selector switch gives instant choice
of ranges. Switch gives choice of internal modulation of 400
CPS or use of any external source at other frequencies. For
audio testing the 400 cycle signal can be used separatelyv.
Outnuts are unmodulated RF, modulated RF and 400 CPS audio. RF output is in excess of 100.000
microvolts and jucks are provided for choice of either high or low RF output. Stability is insured
by special circuit design. Has a iine adjustment RF control. AF output is 2-3 volts, AF input is 4
volts across 1 megohm. Large cleat 5 inch etched dial plate and pointer are protected by transpurent
plastic bezel. Common AF terminals for EXT-MOD input and INT-AF for audio tests eliminate need

LAFAYETTE sevsA

IN COMPLETELY WIRED

TEST EQUIPMENT

at LESS than the PRICE of KITS!

NEW POCKET Ac-

2,000 ohm per volt s

DC VOM MULTITESTER

160 ua 3” METER
1% PRECISION
RESISTORS
SILVER CONTACT
SELECTOR SWITCH

FULL SCALE RANGES

DC Vorts: 0-10; 0-50; 0.
$00; 91000 Voirs Y AC
: 0-10; 0-50; o- 7
0-1000 Volts—DC coroay:
500 va and 500 ma —
Resistance: 0-10K; 0.
— Decibels: — 20 1o
+20 to 36

0.775 V)_cC
mmftd to .2 m
to 1 mfd—o

Qpacity: 250
fd—.005 mtd
vtput Ranges:

Here is a "'must’” for servicemen and lab technicians. A
completely self-contiined AC operated capacitance and
resistance bridge, plus a quick check for in the set test-
ing. Large 5 direct reading scale has 1 ranges of 00001
-.005 MFD, .001-.5 MFD, .1-50 MFD and 20-1000 MFD.
Resistance ranges are 100-30,000 OliMS and 10.000
to 5 megohm. Quick check feature enables you to check
capacitors for shorts, open or intermittent while in cir-
cuit—no need to remove them from the set till vou're
sure they need replacement. Leakage test switch gives
you choice of 25, 150, 250. 350 o 450 volts for checking leakage under correct potential. Sepirate
power factoe control with continuous settings from 0 to 50 7% . Operation is simple and accurate. using
a magic-eye tube as the null detector. Attructively finished steel case with etched panel and rounded
corners, measures 11Y2"L x 814"H x 5”“D. Shpg wt. 19 1bs.

IMODEL LC-4 NET 34.50

for specini AF output connectors. Machine engraved panel lettering. Handsome gray metal case with} 0-10; 0-50; 0. o
carrying handle. Measures 6% x 10" x 415o"”, Comes complete with pair of leads. AC line cord | wvolrs 0-300; 0-1000 kil
and plug. Operates on 105-125V 50-60 cyele AC, Shpg. wt., 8 !bs. 8 95
LAFAYETTE LSG-10 SIGNAL GENERATOR ... ... ... .. i e 22.50 Best Buy in Americar A very -
}T'h]ﬁ Mulllilester s ﬂ.COmple(-o ﬂifm:tl::rt:e:tnd( sensitive VOM,
- y igh quality and sitiv 5 not a kit) with
LAFAYETTE CAPACITANCE-RESISTANCE TESTER [EANMRS IS VEETHr IR A PRI
= " recision resistors, 3 IO ector switch, 1 g
WITH “IN-SET QUICK CHECK "‘:f":"-'(‘y and rulyzsi.'edines?e‘l;r."lﬁ(;f']]lclgs: ;Tlrfmer\‘ersa(ilil‘?.
with metal bottom f e e attrg plastic front panel
® city 1 X or ruggedness and shield; Fi i
COMPLETELY WIRED AND TESTED |5 nnss reoires w0\ Vol "¢ S50, dhrmiding, First copa:
Complete \\'it.h tes 2 & . urce. Size 4 ’A"xB";-"xl‘S/ W
® TWO INSTRUMENTS IN ONE 4. 1bs. est leads and batteries, Shipping weight
® CHECKS ELECTROLYTIC, PAPER, MICA AND RW-27A
CERAMIC CONDENSERS e T, ».. Complete 8.95
. 403$RE|CT :EA]‘g'NG CAPACITY SCALES FROM:
K 01 MFD 1000 MFD
* CHECK FOR OPEN SHORTS, LEAKAGE AND 20,000 OHM
] MITTENTS
® 2 RESISTANCE RANGES FROM 100 1O 5 PER VOLT Dc Iolooo OHM PER
MEGOHM VOLT AC MULTITESTE

LOOK AT THESE
FULL SCALE RANGES!
D.C. Volts: 0.6; 0-30; 0-
120; 0-600; 0-1200; O-
6000 Volts — A.C, VOLTS:
0-6; 0-30; 0-120; 0-600;
0-1200 Volts — RESIS-
TANCE: 0-10K; 0-100K;
0-1 Meg; 0-10 Megohms —
D.C. CURRENT: 0-60 Micro-
amp; 0-6; 0-60; 0-600
Milliamps — DECIBEL: — 20
to +:7db (0 db—0.774V)
— CAPACITY: .0001-.01;
.005-.15 mfd — INDUC-

LAFAYETTE CAPACITOR-RESISTANCE TESTER l
COMPLETELY WIRED AND TESTED

COMPLETELY WIRED AND TESTED

h ¢ CHECKS ALL TYPES OF CONDENSERS FOR
zl 50 CAPACITY, LEAKAGE, OPEN SHORTS OR
- INTERMITTENT CONDITION
¢ DIRECT READING SCALES FROM .00001
TO 1000 MFD AND 100 TO 5 MEGOHMS
A stable and accurate bridge type circuit measures capacitance in
4 ranges of ,00001-.005 MFD, .001 to .5 MFD, .1 to 50 MFD and
20 to 1000 MFD. Two resistance ranges of 100-50,000 and 10,-
000 to 5 megohms. Check leakage under actual load with choice
of 25, 150, 250, 350 or 450 volts available by selector switeh.
Power factor control from 0 to 50 % . Checks for leakage. open,
short, or intermittent operation. All readings taken directly off
scales after setting magic eye to maximum, Completely self-con-
tained power supply. Attractively finished steel case with rounded
corn>rs and etched panel. Operates from 110V AC, Size 998 "L x

71
M ‘ET 21.50

“'ﬁ.‘ww’

Ye"H x 5V4”D. Shpg. wt. 10 lbs.
ODEL LC-15

TANCE: 20-2000 millihenry

—OQUTPUT RANGES: 0-6;
0-30; 0-120; 0-600; ©-
1200 Volts

The new Lafavette high sensi-
tivity Multitester is a complete|
instrument (not a kit). In ad-
dition to its unusual sensitivity|
of 20,000 OHMS PER VOLT)
ON D.C. AND 10.000 OHMS
PER VOLT ON A.C., and the
extraordinary number and scope
of its ranges, it is packed with
features that would make it
cost at least twice as much if made in this country. Uses
1 7% precision resistors, silver contacts on selector switch,
35 ua 3" meter. Dependable, rugged and accurate. Even the
test leads are heavy duty with high voltage insulation. Volt-
age source required for low capacity range is 120V A.C.. for
high range capacity ind inductance scale is 6V A.C. Attrac-
tive plastic front with metal bottom. Size 614" x4V, "x2V, ",
Complete with batteries and leads. Shipping weight 414 1bs.
RW-30A ... Singly, Each 19.95
In lots of 3, Each 19.25

FOR GROUP AND

lpRlVA'I'E LISTENING ® CLASS B PUSH-

selectivity and stability.

its surprising performance! The circuit,

fer of power.
listening.
by-step instructions.
KT-119 —Complete Kit—Lless Cose........

x 1V2”. Shpg. wt, 1 tb....

® 100% SUBMINIATURE PARTS—NO COMPROMISES!
® LABORATORY DESIGNED—SENSITIVE, SELECTIVE, STABLE!

3«11&2& /JM%OMG#C@’ jncaln{um.aﬁ[e Value!

Transistor-wise Llafayette is gproud to present its & Transistor Superhet Receiver Kit KT-119.
standing achievemen! of constant research and design, this kit represents the optimum in sensitivity,
You'll be amazed ot its superior commercial quality!

Transistors and Crysta! Diode, features a specially matched set of 3 1.F.’s, Oscillator, High-Q Loop,
Class B Push-Pull Audio Amplification, end Transformer Coupling in audio and output stages.
care has been taken in the design for exact impedonce maiching throughout to effect maximum trans-
Hos efficient 234" speaker for exemplary reproduction, and earphone jack for private
Complete with all ports, transistars, pre-punched chassis, battery and easy-to-follaw step-
67 x 3" x Va7,

MS-339—Sturdy, ottractive brown leather case with carrying strap for KT-1

SISTOR SUPERHET RECEIVER

PULL AMPLIFICATION-—PLENTY OF POWER!

An out-

You'll be elated with
using 3 high frequency RF Transistors, 3 dependable audio

Special

Shpg. wt., 3 Ibs.

19. 6" x3V2 n 2 .95

MS-279—Sensitive motching earphone.

Net 2,39

DEPT JE-1

RADIO-ELECTRONICS
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ELECTRONIC CATALOG
PACKED WITH MONEY SAVERS

Packed with the largest selection of Electronic, Rodio and
T.V. Parts, and equipment, PA, Hi-Fi systems, tubes, an-
tennas, Tronsistor Kits, ports and components, Test Equip-
ment, new build your own kits, tools, books, Microscope,

drofting equipment, Binoculars, Telescopes, All Radio, TV
ond Hom supplies — ALL AT GREAT SAVINGS — For the
economy minded servicemen, dealer, engineer and tech-
nicion. CHUCK FULL OF BUYS! SEND FOR YOUR FREE
COPY TO-DAY.

PROFESSIONAL TRANSCRIPTION TURNTABLE AND VISCOUS-DAMPED TONE ARM

THE FINEST TRANSCRIPTION TURNTABLE AND TONE ARM FOR THE PROFESSIONAL USER AND THE AUDIOPHILE

PK-100A TRANSCRIPTION TURNTABLE

New 3-speed instrument with bui n strohoscope and viewer for exact speed determination, and magnetic
brake for instantaneous speed tion. ’recision engineered to meet professional standards for wow, rum-
ble and Nutter content. Heavy 127 cast aluminum rim-driven turntable. Variible speed control permits
adjustment of each speed within Y sing eflicient frictioniess magnetic brake. Heavy-duty constant
speed 4-pole induction motor freely suspended and isolated by shock-mountings to eliminate vibration
transferral. R-C filter netwaoark suppresses ‘‘pop’’ in speaker. Truly a delight for the connoisseur. Size:
13Y2" x 14" and requires 295" clearance above and 344" below motorboard. For 110-130V and 60/50
cycle AC. Power consumption 12 watts. Handsome hummertone gray finish. Shpg. wt., 20 |bs,

Y Y XTI PK-100-A oo, . — Net 49.50
STYLI, PK-90 VISCOUS-DAMPED TONE ARM

72 so This transcription arm assures dependable and stable operation, utilizing the *"floating action’’ principle of
) .

‘"viscous-damping.’’ The arm is supported at a single point by a pivot and jewel bearing having negligible
friction. Damping is accomplished by a silicone fluid occupying the gap between a ball and socket. This
damping control permits high compliance and negligible tracking error, and prevents- damage to either
record or stylus should the tone arm be accidently dropped. Low {requency resonance, skidding and groove-
jumping are likewise minimized. The tone arm accepts all records up to 16" and accommodates virtually
all hi-f cartridges by means of precisely engineered adapters which simplify installation and provide proper
stylus pressure.

This tone arm is a quality companion to the PK-100 with matching finish. Shpg. wt., 2V, lbs.

D€ = D10 it 5kt Tt v T e - b e e 5 it o i < BB A - 0. 00 A 0 Net 1595

LAFAYETTE MATCHED HIGH
FIDELITY PHONO SYSTEM

SIMPLIFIED DETAILED INSTRUC-
TION MANUAL
MEETS FCC REQUIREMENTS FOR

RADIATION Reg. Value
GROUNDED GRID TRIODE AM- 358-55-
PLIFIER

ARMSTRONG FM CIRCUIT WITH
FOSTER-SEELEY DISCRIMINATOR
AFC DEFEAT CIRCUIT WITH
FRONT PANEL CONTROL
The excellence of Its design and the quality of
its components combine to provide this compact
high-fidelity FM-AM tuner with superb char-
acteristics normally found in units costing sev-
eral times as much, and with performance un-
hglwyn!glc at this low price. Features Armstrong FM eircuit with limiter and Foster-Seeley
diseriminator. Simplified tuning with slide-rule dial and flywheel counterweighted mechan-
:il:;.]aax(l:‘l(e: egef'_e:xgshclrcui( coinbined with tuning control. Attractive etched corper-plated
E T inish. '

. SPECIFICATIONS
FREQUENCY RANGE: M, 83-108 MC; AM, 530-1650 KC. ANTENNA INPUT: FAI,

300 ohms; AM. Ferrite loopstick and high impedance external antenna. CONTROLS:
2—a _funetion control for AM. FM., PHONO. TV and a tuning/AFC defeat control. DIS-

SALE!
119.50

N

TORTION: Less than 19 rated ontput: FREQUENCY RESPONSE: FM, = .5 db 20 to iy D
20,000 cps; AM, == 3 db 20 to 5000 cps. SENSITIVITY: FM, 5 4v for 30 db quieting; G.E. Triple Play .
AM. Loop sensitiv 86 yv/meter. SELECTIVITY: FM, 200 KC bandwidth, 6 db down — :Diamond .Sapphire Styli &
475 IWC FM discriminator peak to peak separation; AM, 8 KO banidwith, 6 db down. . - = \\ .
JMAGE REJECTION: 30 db minimum. HUM LEVEL: 60 db below 100% modulation. ‘ng
TUBE COMP_LEMENT: 2-12AT7. 1-6BAG, 1-6BEG, 2-6AUH, 1-6AL5 plus 1-6X4 rectifier. Noth‘ .y
?lZE”O’)’léo’;]‘hu‘:g x ﬂl%”A\\'CldoLt 9% :le]ep (('xrlgging knobsg).IbCONSUMPTION: 30 watts. NEVER—in the annals of HIGH-FIDELITY has a phono system
or -12 50 cycles . Less metal case. npe. wt., s, : of this quality—at this price—been offered. A Lafayette ‘"best
KT-100 Kit. Tess €age ... .oueiunienrnnenennn,... 2 o —— Net 34.95 f‘n ev hus"’ S)'sllem d}esiﬂned round the new Lafayette La-59 alelfller.l
ML- Me i ; : The performance of this PPhono system surpasses the most critica
100—Metal cage for ahove, shpg. W, 8 IBS.... ...\t er e ieinnnn.. Net 5,00 requirements of music lovers. Twenty-four combinations of rec-
Af ord cqualization provide an almost endless variety of tone com-

pensation to match varying recording characteristics. This sys-
& tem includes the fameus Garrard RC-i21 ‘‘Renown’’ 4 speed
-‘h\s automatic and manual record changer, LAFAYETTE LA-59
18 watt amplifier with features found only In the most expensive
. amplitiers. G.E, triple-play—turnover cartridges with genuine
P“ce G.E. DIAMOND SAPPHIRE STYLI, AND LAFAYETTE
SK-58 12”7 coaxial HIi-F) speaker. All units are supplied with
plugs, jacks and prepared color-coded interconnecting cables for
quick easy installation. 1or 110-125 volt, 60 cycle AC. Shpg.

wt. 30 lbs
HF Complete Phono System.....ooiiel. Net 111.50

_@y . 165-08 LIBERTY AVE.
Rdd[o JAMAICA 33, N. Y.

NAME — — SEND

G e i e s . > —— A T — ——————

- A complete 3-way system capable of per- 5SS e —— — —— —— ——
$K-74 formance heretofore found only in systems ADDRESS FREE
157 . at many llmesl \lliis price,d 'The compo- ETTE
. . nents were speclally selected by Lafayette
3" Woofer with 31.5 oz sound engineers to offer the maximum arwy — — e —— LA F AY
M”ugne‘l in :l;l\;ldlo Irld;alzity at }he Iolwest Drli)ce G
. i Dossible. Includes continuously variable
- 8 M'd_ range speaker presence and brilllance controls. Offers ZONE — e e e e e e — ——— c AT AL o
Acoustical Lens Tweeter sug?rb repmductlg: across 2me entire
* 3-Wa ssover audlo spectrum. pg. wt., 25 lbs.
Y Cro Network  gyo3™ . Net 55.50 | STATE oo o e
HW.7 Hi-Fi Tweeter w/Acoustic Lens.............. . }4.95
LN-3  3-way Crossover Network with Controls........ .. 14.95
LN-2 2-Way Crossover Network with Control ... ......c.....oviiinuen. 8.75 CUT OUT A N D MAI TOD
MAY, 1957 151
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A frank statement about the

future 1n Field Engineering

At first glance, Field Engineering nay not seem to possess
the potential and stature often associated with other engi-
neering activities.

At Hughes, however, nothing could be further from the
truth.

Men who undertake the responsible task of cvaluating
Hughes-produced military equipment in the field are in
the enviable position of becoming thoroughly familiar
with the complete design and operation of the advanced
clectronics systems involved.

Essentially, Ficld Engincering embraces all phases ofsupport
required to assure maximum field performance of Hughes
armament control systems and guided missiles. E.E. and
Physics graduates selected for this highly important and
respected phase of our engineering activitics work with the
armed forces and airframe manufacturers at operational
bases and plants in continental United States and overseas.

The knowledge, background and experience so gained as-
sure unusual opportunities for more specialized develop-
ment in other divisions of the Research and Development
Laboratories at Hugllcs. In fact, few openings in engincer-

THE WEST'S LEADER IN ADVANCED ELECTRONICS

ing today offer the rewards and opportunities which are
available to the Technical Liaison Engineers, Field Engi-
ncers, Technical Training School Engineers, Technical
Manuals Engineers, and Field Modifications Engineers
who comprise the Field Service and Support Division.

Engincers and physicists selected for this highly respected
phase of our activities at Hughes enjoy a number of dis-
tinct advantages. These include generous moving and
travel allowances between present location and Culver
City, California. For three months before field assign-
ments you will be training at full salary. During the
entire time away on assignments from Culver City,
you'll receive a generous per diem allowance, in addi-
tion to your moving and travel expenses. Also, there
are company-paid group and health insurance, retirement
plan, sick leave and paid vacations . . . and reimburse-
ment for after-hours courses at UCLA, USC, and other
local universities.

E.E. or Physics graduates who feel they are qualified to
join the Field Engineering staff at Hughes are invited to
write for additional information about this exciting and
rewarding opportunity to establish a challenging career in
electronics. Write to:

L
c
Q)
L
m
0

RESEARCH AND DEVELOPMENT LABORATORIES

Scientific Staff Reélations » Hughes Aircraft Company, Culver City, California

A

RADIO-ELECTRONICS
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E-Y Model 655C
The Worlds finest T-V

and Broadcast microphone

EleilhoYores

First Family of Professional Microphones

Proved-in-performance Electro-Voice microphones merit the confidence of the most
exacting audio engineers. Designed in consultation with the networks, they meet
every broadcasting and recording requirement. Because E-V is first in basic re-
search, first in development engineering, first in precision manufacturing skill, you
KNOW you can depend on E-V microphones. They are sold only through Jobbers.

Electro-Voice Is The Major Supplier to the Broad-
casting, Telecasting and Recording Industries.

heard, not seen. it's the widest-range
microphone in the world, encompas-
sing the entire audio range and more.
Easy to use, best for single-mike pick-
ups. Integral blast filter and Acoustal-
loy diaphragm. $200 List (less stand).

‘ Model 655C, designed to be

E-Y Model 666 Variable

Smallest and lightest of
the cardioids, this widely-
used E-V mike has the exclusive,
patented Variable Distance fea-
ture. Artists work twice as far
away from it as from any other,
yet there is virtually no proximity
effect — sound quality doesn't
change as artists move in very
close. Indestructible Acoustalloy
diaphragm prevents “popping.”

Model 665, for Cardioid per-
formance at a modest price,
choose this quality microphone. It
has a uniform polar pattern at all
frequencies, permits close talking
without bass accentuation, has
blast filter and exclusive Acoust-
alloy diaphragm. $140 List (less
stand).

Model 654, a lcw-cost high-
quality unit, is similar in design
to the 655C. Essentially flat to
15,000 cps, it's fine for all-around
use. $95 List (less stand).

&4

N

“D" Cardioid —a triumph
of electro-acoustics

$255 List (less stand).

Model 649 Lavalier, cre-
ated for TV, is a small, slim, omni-
directional unit providing smooth }
respanse and high output. Requires

no closely-associated auxiliary
equipment, can be worn on neck
cord, hand-held or used on stand.
Has E-V Acoustalloy diaphragm.
$115 List.

E-Y Model 635
—"“Waorkhaorse of
the Industry”

Model 646 Lavalier ... fea-
tures Acoustalloy diaphragm, pop-
proof wire mesh screen. Screw in
grille boosts high-frequency response
when used in lavalier applications.
$147.50 List.

ELECTRO-VOICE INC. « BUCHANAN, MICHIC

Canada: E-V of Canada Ltd., 73 Crockford Boulevard, Scarborough, On
Export: 13 East 40th Street, New York 16, U. S. A. Cables: AR

Extremely rugged — engineered
for group pick-up, sports, special
events and mobile applications —
indoors or outdoors. Low initial
cost, lowest maintenance cost.
$80 List (less stand).

Get ALL the Facts

on E-V Professional

Microphon-

Write Satalog
TODAY.
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with advanced-technique super-aluminizing is the replacement Picture Tube that your customers know,
want, and will gladly pay for. IT TAKES RCA’S ENGINEERING LEADERSHIP TO PRODUCE THIS
QUALITY PICTURE TUBE. And it takes RCA’s dramatic advertising in Life, Saturday Evening Post,
TV Guide, and on NBC-TV spectaculars and radio shows, to help you make the sale.

BUT IT TAKES YOU TO MAKE THE SALE. It takes your good business sense, your understanding of
the customers’ needs, and your appreciation of a product that reflects your good reputation.

YOU and RCA. ...a winning team! See your RCA Tube Distributor immediately for top-quality,
customer-accepted RCA Silverama Picture Tubes. You and your customers will be glad you did.

PICTURE TUBES

RADIO CORPORATION OF AMERICA
® Tubhe Division Harrison, N. J.
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