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~ Stereo Amplifiers and Preamplifiers

Radio-Eectronié%f

TELEVISION - SERVICING - HIG

HUGO GERNSBACK, Editor

Les Paul and the Monster

(See page 38)

Stereo Tuner Features

?
Ready for Stereo? Multiplex Output

FM Tuner Is Easy More on Stereo
To Build Cartridges
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a VOM smmplus aVTv M when you need it.

DOUBLE USE...HALF THE PRICE

TRIPLETT MODEL 631—In one year accepted as the
standar COMBINATION VOM-VTVM

YT

AT L7V
500

oN
ot ) INE

A ON
300 1200 .'2 300 ]

7,
80 (%

TEST 8 ¢+

VIV com

By using the Volt-Ohm-Mil-Ammeter for all general testing
(90% of your testing) and the Vacuum Tube Voltmeter only
when you need it, you have the advantage of a VTVM with
extremely long battery life. Batteries are used only about
one-tenth as much as in the ordinary battery-operated VTVM.
Features: Ohms, 0-1500-15,000 (6.8-68 center scale. First
division is 0.1 ohm.)

Battery operated

1 Just flip the switch.

2 Standard sensitivities
as used in servicing
manuals.

3 34 ranges—with the
famous Triplett single
knob control.

4 Extra long scales
—unobstructed visibility.

$64.50

Megohms: 0-1.5-150 (6,800-680,000 ohms center scale.)
Galvanometer center mark “—0+"" for discriminator align.
ment.
RF Probe permits measurements up to 250 MC. $7.00 net
extra.
Featured by leading electronic parts distributors every-
where.

TRIPLETT ELECTRICAL INSTRUMENT COMPANY - 52 years of experience « BLUFFTON, OHIO

Triplett design and development facilities are available for your special requirements for meters and test equipment.

wWww . americanradiohistorv.com
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NOW-A Faster Way to Reach
the Top in TV SERVICING

N.R.L

Generator

SENDS YOU 17" Picture Tube, Com-

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

BE——

i

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

The man who knows the answers—the
Professional TV Technician enjovs the
prestige, gets the better jobs, the high-
er pay. Here is the learn-by-practice
training to be a Professional TV Tech-
nician. It shows vou the way to be the
boss, to earn top pay. Television Serv-
icing needs more well trained men.
If vou have a basic knowledge of radio
and electronics vou can make some
Television repairs simply by trial and
error. But sooner or later vou will face
TV Service problems you can not solve.
And you can’t get the training vou need
while customers wait.

NRI Is Oldest and Largest
Home Study Radio-TV School

Over forty veurs’ experience and the
record and reputation of NRI back up
this learn-by-doing Professional TV
Servicing Course. Instead of just read-
ing about TV problems, you build and
concduct experiments on cireuits in a TV
receiver. You learn methods, “Tricks
of the trade” proved by top TV Service-
men. You learn to fix any set, any
model with confidence.

You Get COLOR TV Textbooks
Early

The day you enroll, NRI sends you
special Color-TV books to speed vour
knowledge and understanding of this
vast, growing phase of Television.

OCTOBER, 1958

Muny full color |llctureq and diagrams
help you recognize defects and help
vou learn how to correct them quickly
and properly. To cash in on the coming
Color TV boom, vou’ll need the kind of
knowledge and experience this NRI
training gives.

This is 1007 learn-by-doing, practical
training. Here is a course for men
who know basic theory, either from
Radio or TV Servicing experience or
planned training but realize the need
for more knowledge to forge ahead.
Here is what one graduate, G. G.
Stethem of Belpre, Ohio, says, “I can
not praise NRI's Professional TV
Course highly enough. I have my own

Send for
FREE

BOOK

Z
®
3
o

City...

www.americanradiohistorv.com

spare time shop and all the Radio-TV
work 1 can handle.”

Another graduate, Edward Ravitsky of
Northumberland, Pa. says, “l have
taken your course in Professional TV
Servicing. It takes the Kkind of experi-
ence vou offer to really learn.” If vou
want to go places faster in TV Serv
icing, make your future more secure
as the lnduehv develops, we invite you
to find out what vou get, what you
practice, what you learn from NRI’s
Course in Professional TV Senlcmg‘
Mail the coupon now., There is no
obligation. NATIONAL RADIO IN-
STITUTE, Dept. 8KFT, Washington
16, D. C.

NATIONAL RADIO INSTITUTE
Dept. 8KFT, Washington 16, D. C. |

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

L ACCREDITED MEMBER NATIONAL ;{dME SIUDY COUNCIL
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 Radio-Electronics |
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Formerly RADIO-CRAFT m lIncorporating SHORT WAVE CRAFT m TELEVISION NEWS ® RADID & TELEVISION

EDITORIAL

35  Atypical Television—Hugo Gernsback

ON THE COVER - ——1

Story on page 38

AUDIO—HIGH FIDELITY

36 Ready for Stereo?—Donald Carl Hoefler

38 Les Paul, Technician and Musician (Cover Feature)—Eric Leslie

Les Paul looks for a
noisy contact in one of

40  Amplifiers for Stereo—Herman Burstein | the "M°".5’e"'5" numer-
46 400 Loudspeakers—H. Gernshack ous amplifiers.

48 Stereo Phono Cartridges, Part II-Juli:@ D. Hirsch
51 New Records and Tapes, Stereo and§ Mono—Reviewed by Chester
Santon

Color original by Hans
Knopf

WHAT'S NEW | |

et
532 Pictorial Report of New Developments

RADIO .

Hugo Gernshack

53  Stereo Tuner Features Multiplex Output—Lsuis E. Garner, Jr. Camp gd HEIRI
36 Sensitive FM Tuning Indicator—Darwin H. Harris il el o

37 Radio on Your Wrist EradShuiasany
58 Sweet FM Tuner—Duane H. Sweet e OB Ing Edior
60 Service M“kf's Sales R A Hennicat Ealtps
61 Parallel Resistance Chart—Rudolph Wellsand

Larry Steckler
.............. .Assoclate Editor

T ES T I N ST R U M E N T S e Lacnenbm?ssoclate Editor

62 Measure Millivolts With Your Vivm—Remi Riendeau § Q"ef_" Editorial Associate
64 Check Electrolytics in Circuit—Joel H. Levitt Robert G. Middleton

.....Television Consuitant
Elizabeth Staicup

T E L EVI S l O N <oniennne-PrOQUCTION Manager

Cathy Coccozza

82 Choosing a Multiset Coupler—Donald H. Rogers Advertising Producticn
91 Harmonics Work for You in New Convergence Circuit— Wm. LY°T"CM§1'7I‘:‘ES:"‘;?M" L

Robert G. Middleton

Sol Ehrlich
98 TV Service Clinic—Conducted by Robert G. Middleton g

.Art Director

Fred Neinast )
..... Staff Artist

E L E C T R O N ' C S - RObms.(.).?... .General Manager

102 New Neon Bulb Acts Like a Thyratron—Tommy N. Tvler b ok g
105 Mind Reading Furnace Control—James A. McRoberts !
111 The Old-Timer Diversifies—Jack Darr ogiretation 1HElaECY

b) —— ! & B Adam ). Smith

121 Transistor Quiz—Ed Bukstein o) S

Robert Fallath
=T

..Promotion Manager

G Atiquo

150 Books 140  Radio-Electronic Circuits
145 Business and People 148 Technical Literature

17 Correspondence 125
131 New Devices

128 New Tubes and Semiconductors

Technicians’ News
122 Technotes

6 News Briefs 142 Try This One Average Paid Circulation
138 Puatents 130 50 Years Ago Over 195,000

RADIO-ELECTRONICS is indexed in Applied Science & Technology Index (Formerly Industrial Arts Index)

RADIO-ELECTRONICS, t)ctober, 1958, Yeol. XXIN, No. 0. Publtshed monthly at M1, Morris, 111, by Gemshack Tublications, Ine. Second-class mail privilekes antherlzed
t Mt Morrls, 1. Copyrikhit 1958 by Gernsback Prublications, Ine. All rights reserved under Universal, lnternational and Pan-Americun Copyright Conventions.

SUBSCRIPTION RATES: (1. 8  possessions and Canada, £4.00 tor one year; £7.00 for two vears: £10.00 for three years; single copirs 35, Pan-American conntries $4.50
for one year: $5.00 for two years: $11.50 for three years. Al other counrries £5.00 a Year: $9.00 for two vears: £13.00 for three years.

SUBSCRIPTIONS: Address correspondence to Itadio- klectronics, Snhscription Dept., 154 West 14th St., New York 11, N.Y. When Ieguesting change of address, please
furnish an adedress label from a recent issue, Allow one month for chiatige of address. .

GERNSBACK PUBLICATIONS, INC. Executive, Editorial and Advertising Offices. 154 West 14th 8St., New Vork 11, N.¥. Telephone Algonquin 5-7755. Hugo Gernshack.
Chairman of 1hie Board: M. Harvey Gecnshack, President: G. Aliquo, Seeretary

BRANCH ADVERTISING OFFICES and FOREIGN AGENTS listeel on  page 150

POSTMASTER: It undeliverable, send Form 257% to: RADIO- ELECTRONICS, 154 West 14th 8t.. New York 11. N.Y. Trademark reglstered U. 8. PRat. Office.
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BETTER...MORE COMPLETE...LOWER COST... 'n I

WITH NATIONAL -M
HAL JSHODLS SHOE-SMETHOR RADIO-ELECTRONICS

BETTER...Training that is proved and tested
in Resident School shops and
aboratories, by a School thic s
rhe OLDEST and LARGEST of
ts kind in the world
MORE COMPLETE... You learn ALL PHASES of
Television-Radin-Electronics. {
LOWER COST... Other schools make several courses [y
out of the material in our ONE §
MASTER COURSE . . . and vou
pay more for less training than

you get v our course at QNE -
LOW TUITION'! @

You get all information
by mail ... You make
your own decision ... at
home! NO SALESMAN

WILL CALL

TOP PAY... UNI.IMITED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!

You are needed in the Tcle\isi()n, Radio, and Electronics mdustry
Trained technicians are in growing demand at excellent pay— in
ALL PHASES, including Servicing, Manufacturing, Broadcasting and
C()mmunuam)ns, Automation, Radar, Government Missile Projects.

>

NATIONAL SCHOOLS SHOP-METHOD HOME
TRAINING, with newly added lessons
and equipment. trains you in your
spare time at home, for these unlim
ited opportunitics, including many
technical jobs leading to supervisory
positions.

YOU LEARN BY BUILDING EQUIPMENT WITH
KITS AND PARTS WE SEND YOU. Your
National Schools coursc includes
thorough Practical training—YOU
LEARN BY DOING' We send you
complete standard equipment of pro-
fessional quality for building various
experimental and test units. You ad-
vance step by step, perform more than
100 experiments. and you build a
complete TV set from the ground up.
that is yours to keep! A big. new TV
picture tube i1s included at no extra
charge.

EARN AS YOU LEARN. Wc'il show vou
how to earn extra moncy right from
the start. Many of our students pa:
for their course—and more — while
studying. So can you'!

RESIDENT TRAINING AT LOS ANGELES

H you wish to take your training in our Resident
School at Los Angeles, the world’s TV capital,
start NOW in our big, modern Shops, Labs and
Radio-TV Studios. Here you work with latest
Electronic equipment - - professionally installed

- finest, most comptete facilities offered by
anv school. Expert, friendly instructors. Personal
attention. Graduate Employment Service. Help
in finding home near school - - and part time
job while you learn. Check box in coupon for
full information.

OCTOBER, 1958

LESSONS AND INSTRUCTION MATERIAL ARE
UP-TO-DATE, PRACTICAL, INTERESTING.
Every N.monal Schools Shop-Mcthod
lesson is made easy to underscand by
numerous illustrations and diagrams.
All instruction ma(uml has been dc-
veloped and tested in our own Resi-
dent School Shops. Laboratories and
Studios.

SEND FOR INFORMATION TODAY . . . it can
mean the difference her“ cen SUCCESS
and faitlure for \()u Send for your
FREE BOOK ""Your Future 1n
Television-Radio-Electronics’ and
FREE Sample Lesson. Do it TODAY
while you are thinking about your
future. It doesn’t cost you anything
to investigate

YOU GET. ..

19 Big Kits—YOURS TO KEEP!
Friendly. Instruction and Guidance
Job Placement Service

Unlimited Consultation
Diploma—Recognized by Industry
EVERYTHING YOU NEED FOR
SUCCESS!

SHOP-METHOD HOME TRAINING
COVERS ALL PHASES OF INDUSTRY
Television, including Color TV
Radio AM & FM

Electronics for Guided Missiles
Sound Recording and Hi-Fidelity
FCC License

Automation and Computers
Radar & Micro-Waves
Broadcasting and
Communications

NATIONAL@SCHOOLS(,

WORLD-WIDE TRAINING SINCE 1905

BN AW —

GET THE BENEFITS OF QUR OVER
50 YEARS EXPERIENCE

Approved for
Gl Training

] MAIL NOW TO !
NATIONAL SCHOOLS, DeptRG-108 '
-~ I 4000 S FIGUEROA ST LOS ANGELES 37, CAUF. |
Rush free TV-Radio "Opportunity” Book and sample  J
!

-
§ lesson. No salesman will call,

P rrrrf-l'r ‘n'h

e e A !
NATIONAL SCHOOLS 1 oo oo o o memiem sene ',:I.':If. @

' NAM —_— AGF.

ADDRESS - —

YVETERANS: Give date of Discharge

Los Angeles 37, Calif. ‘g

www.americanradiohistorv.com
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" brighter
TV picture
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Keep your customers sold on you! Use
the exact same tubes leading inde-
pendent set makers specify. Tell your
supplier you'd rather have Tung-Sol
Tubes.

Tung-Sol Electric Inc., Newark 4, N. J.

OTUNG-SOL

MAGIC MIRROR ALUMINIZED
PICTURE TUBES

RECEIVING TUBES

o J u |
6§ g
Minieture Sealed Beam Signal Radio and
Lamps Headiamps Fiashers TV Tubes
E f": a ﬂ
Aluminized Special Semiconductor
© Picture Tubes Purpose Tubes Pro_ducu

N CWS

STEREO BROADCASTING has taken a
sudden upsurge with the increased
availability of stereo FM—AM tuners
and dual amplifier systems. A survey
by the Institute of High Fidelity Manu-
facturers indicates that at least 50
stations— and probably considerably
more—were _ broadcasting FM-AM
stereo last sygmmer.

A questiotfiaire answered by 319
FM stations showed that 24% of those
which had AM affiliates were broad-
casting FM—AM stereo. Stations with
AM aﬂi_!iates“ totaled 677 of those
responding. Of stations not affiliated

| with AM outlets, 6 said they are now

transmitting multiplexed FM stereo,

| while 26% of the respondents said they

plan to begin multiplexing in the near
future, either for stereo, point-to-point
background music or both.

NEW INTERNATIONAL (shortwave)
broadcast station, the first to be author-
ized by the FCC in 20 years, is begin-
ning transmissions on 17.8 me in Bel-
mont, Calif. Its call letters will be
KGEI and it will use the transmitter
and buildings formerly used by Gen-
eral Electrie’s old shortwave station
with the same call letters. KGEI ex-
pects to beam 47% hours of pro-
gramming weekly to Central and South
America, using a 50-kw transmitter
and with ERP of about 600 kw.

The only other privately operated in-
ternational broadcasting operation in
the US is WRUL, Scituaie, Mass.,
which operates five transmitters. All
others are operated by the Government.
NO PAY TV will be authorized until next
summer at the very earliest, the FCC
has assured Congress. Replying to a
request by Chairman Ovren Harris
(D.—Ark.) of the House Interstate and
Foreign Commerce Committee to give
Congress further time to study the
entire issue of pay TV, the commission
stated it would refrain from approving
any applications for broadecast sub-
scription TV until the adjournment of
the next session of Congress, probably
in July or August, 1959.

This applies to on-the-air pay TV
only, and not closed-circuit wired sys-

| tems, over which the FCC has no

jurisdiction.

TY SAFETY GLASS as a dust-catching
reflection producer in front of the pic-
ture tube may soon become a thing of
the past. Two glass companies have
announced new implosion plates bonded
to the tube itself, and they claim 8-109%
more brightness and virtual elimination
of vreflections, plus the possibility of
reducing cabinet depth still further.

www.americanradiohistorv.com

Briefs

Pittsburgh Plate Glass Co. calls its
development the ‘“safety tube.” It con-
sists of a lightweight glass window
curved to fit the tube face and acid-
etched to a satin finish to diffuse light
reflections. It’s laminated directly to
the face of the picture tube with a layer
of transparent polyester resin.

Corning Glass Works achieves a sim-
ilar effect with its “contoured twin
panel tube.” It uses a curved glass
plate with a flange which is cemented
around the edge of the picture tube.
The space between the tube face and
the glass plate is filled with clear min-
eral oil (1 quart is used in a 21-inch
tube). The oil can be tinted and is
intended to provide clear viewing and
reduce or eliminate the possibility of
implosion.

TELEDUCATION—use of closed-circuit
TV systems in teaching—is now incor-
porated in the curricula of 119 schools
and colleges. A survey by the Joint
Council on Educational Television,
Washington, revealed that 133 closed-
cireuit systems are in use in the 119
institutions, about twice as many in-
stallations as there were 2 years ago.
161,000,000 RADIOS are now in use in
the United States, or nearly 3 for each
of America’s 50,000,000 homes. This
represents 3% radios in use to every
one of the country’s 48,300,000 tele-
vision sets. These estimates are from
Television Factbook, which reports
103,000,000 radios in homes, 40,000,000
in autos and 10,000,000 in public places.

Sylvania market research director
Frank W. DMansfield estimates that
320,000 color TV sets are now in use,
and that a total of 11,279,000 TV sets
have been scrapped since the first sets
were introduced after World War II.

In another survey, a research organ-
ization, A. C. Nielsen Co., found that
the uhf television band is regularly
used in 3,563,960 households. This is
a slight decline from 3,865,560 two
yvears ago. But the survey indicated
that 689% of the TV homes in areas
with uhf stations now watch uhf, as
compared with 60% in 1956. While
more than 8,000,000 all-channel TV’'s
have been sold, the uhf tuners in many
of these are used rarely or never.
RADIO-CONTROL MODEL builders and
enthusiasts gained some badly needed
frequencies—but amateurs lost the 11-
meter band—in a reallocation of the
Citizens radio service by the FCC.

Overruling the protests of hams, the
commission formally removed the 29.96—
27.23-mc¢ band from amateur use and

(Continued on page 10)
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k Now! Work Over

PRACTICAL
PROJECTS with these
PARTS AT HOME!

.--.m‘ £ S -
to help You learn

ELECTRONICS

RADIO —-TELEVISION = RADAR

NOW . . . ot home in your spare time you can get the very kind of
training and subsequent Employment Service you need to get started
toword real earnings in one of today’s brightest opportunity fields —
TELEVISION-RADIO-ELECTRONICS. Now that Electronics is entering so
many new fields, here is o chance of a lifetime to prepare to cash in
on its remarkable growth.

DeVry Vech’s omazingly practical home method enables you to set up
your own HOME LABORATORY. You spend minimum time to get maoxi-
mum knowledge from over 302 practical projects, using the same type
of basic equipment used in our modern Chicago and Toronte Train-
ing Centers!

DeVry Tech Provides EVERYTHING YOU NEED . ..

—1to help you master TV-ELECTRONICS. In addition to the home labora-
tory and easy-to-read lessons, you even use HOME MOVIES —an ex-
clusive DeVry Tech advantage. You watch hidden actions . . . see

electrons on the march. Movies help you to learn faster . . . easier
. . . better.
Build d k this BIG
LABORATORY TRAINING EARN WHILE YOU LEARN DeNry Engineored TV sst—
. . N . . e easily cenverted to U.M.F.
’ full time doy cnc:‘.evemng training programs PeV;\y Tech’s practical train (Devyy offers onother home
in our modern Chicago and Toronto Labora- ing helps you toward spare training, but without
tories are also available. MA[L COUPON  time income servicing Radio the TV set.)

TODAY for facts. and Television sets.

BUILD and KEEP Valuable TV-Radio Broadcast Technician

TEST EQUIPMENT m C”ECK Color Television Specialist

As part of your training, you build and
Radar Operator

keep a fine Jewel-Bearing Vacuum Tube 7 N
VOLTMETER and a S-in:';\ COLOR moséll- r”e‘e E“"’”’ lnboro'ow Technician

LOSCOPE —both high quality, needed Job
Airline Radio Man

test instruments.

EFFECTIVE 0, ortunities: Computer Specialist
EMPLOYMENT SERVICE PP Quality Control Manager
Get the same Employment Service Your Own Sales & Service Shop

that has helped so many DeVry
Tech graduates get started in this
fast-growing field.

“One of North America’s Foremost Electronics Training Centers”’ ety MAIL COoUvU PON TODAY !

and YOU
DeVRY TECHNICAL INSTITUTE
4141 Belmont Ave., Chicago 41, lll., Dept. RE-10-O

++ . PLUS MANY OTHERS

Accredited Member
of National Home
Study Council

o 20

=l Please give me your FREE booklet, “Electronics and YOU,” and

tell me how | may prepare to enter one or more branches of Electronics.

1

E ' ‘ i

VRY TECH INSTITUTE

Formerly DeForest’s Training, Inc. City . _ Zone ___ State _
- CHICAGO 41. ILLINOIS - Conadion residents address DeVry Tech of Canada, Lid.

626 Roselown Ave., Toronto 12, Onturio
-

Age

Name . ——— = S
PLEASE PRINT

Street

OCTOBER, 1958 7
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a RAYTH Efﬂédesigned tube

has set the most spectacular record in receiving tube history

Way back in 1937, the Raytheon Manufac-
turing Company introduced and produced the
Raytheon OZ4 — a gas-filled rectifier tube de-
signed specifically for car radios. So nearly per-
fect is this tube in design, construction and op-
erating ability, that it has never been equalled.
For more than 21 years it has withstood per-
formance challenges from many prototypes,
but, one by one, all have fallen by the wayside
and the Raytheon designed OZ4 remains the
ideal tube for the job it was designed to do.

We point with pride to the 0Z4 triumph be-
cause it is engineering and design know-how
like this, teamed with production skill and
craftsmanship, that goes into the design and
manufacture of the complete line of Raytheon
TV and Radio Tubes. That’s why you can use
Raytheon Tubes for replacement work with
complete confidence that you are giving your
customers tubes that are second to none in de-
sign, in quality, in performance — tubes that
are truly RIGHT . . .for SOUND and SIGHT!

And Now From Raytheon, The ‘‘Voice’ of The Satellites

Today, as yesterday, Raytheon leads the way. Raytheon Transistors help send
coded messages from America’s Satellites to receiving stations on earth. 14 of
America’s major guided missiles use Raytheon Tubes and Semiconductors —
further proof of the superior performance, dependability and manufacturing

excellence of Raytheon products.

(ALTRE .'0‘,

NEWTON 58, MASS. CHICAGO, ILL.

Il thes
" ANnp si6Y 9 €

55 Chapel Street 9501 Grand Ave. (Franklin Park) 1202 Zonolite Rd. N:E. 2419 So. Grand Ave.

Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes.

RAYTHEON MANUFACTURING COMPANY
DISTRIBUTOR PRODUCTS DIVISION

ATLANTA 6, GA.  LOS ANGELES 7, CALIF.

Raytheon makes z Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, e il <4

RADIO-ELECTRONICS
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MR. ELECTRONICS A
If you're wiling . *
to lose your job tomorrow

to a technically-trained man,
turn the page, mister

Many of the men currently on the street are there
for a reason. ‘““As many as 8 out of 10 are dead-
wood,” estimates the chief engineer of a medium-
sized Philadelphia firm; the problem is to find the
live ones. —from ELECTRONICS MAGAZINE

If you're interested in an honest-to-goodness career in the
vigorous young electronics industry. here’s how you can step
ahead of job-competition, move up to a better job. earn more
money, AND BE SURE OF HOLDING YOUR TECHNICAL
JOB,  EVEN WHEN THE “DEADWOOD" IS BEING
CLEANED OUT.

The “how™ is advanced, professional home study training in
Electronic Engineering Technology including SERVOMECH-
ANISMS; COMPUTERS; RADAR; AUTOMATION; AERO-
NAUTICAL ELECTRONICS, BROADCASTING;, COMMU-
NICATIONS AND MANUFACTURING, and the ELEC-
TRONIC PRINCIPLES ASSOCIATED WITH GUIDED MIS-
SILES, TELEMETERING, ASTRONAUTICS and INSTRU-

college graduate. You do have to be willing

= *

—
o —
W—
T “_,.
'__—‘.

-

*
- - .
-

Look at this partial listing of organizations that recommend
CREI training for their own personnel: United Air Lines, Ca-
nadian Broadcasting Corp., Trans-Canada Airlines, Douglas
Aircraft Co., The Martin Co., Columbia Broadcasting System,
All-American Cables and Radio, Inc., Gates Radio Co., Canadair

Ltd., Federal Electric Corp., and U.S.
(Voice of America).

Information Agency

What's the next step? Cerrainly ger more information than
we can cram into one page. Fill our and mail the coupon
helow today, or write Capitol Radio Engineering Institute, Depr.
1410-E, 3224 16th St., N.W., Washington 10, D. C.

CREI ALSO OFFERS RESIDENCE TRAINING at the same
high technical level in Washington, D. C. Classes start at regular
intervals. Qualified residence school graduates earn degree,
“Associate in Applied Science.” You can qualify for CRE!
home study training if you have had electronic education, or
experience in electronics — and realize the need of a high level
technical knowledge to make good in the better electronic jobs.
(Electronics experience is not required for admission to CREI
Residence School.)

VETERANS: If eligible for training under the new G.I. Bill
of Rights, check the coupon for full information.

MENTATION. You don't have to be a MA“_ THIS cuup(m F(]R FREE BOUKI.H!

to study—at home. You can do it while

holding down a full-time job. Thousands
have. Since 1927 CREI has provided alert
young men with the technical knowledge that
leads to more responsibility, more job
security. more money. And CREI! has con-
stantly kept pace with the rapid expansion
and progress in electronic achievement.

Remember this: CRE! starts with funda-
mentals and takes you along at your own
speed. You are not held back by a class,
not pushed to keep up with others. You
set your own pace. CREI instructors guide
you through the lesson material and grade
your written work personally. You master
the fundamentals. then get into more ad-
vanced phases of electronics engineering
principles and practice. Finally you may
elect training in highly specialized principles
of electronic engineering technology as
applied to guided missiles, servomechanisms,
radar, computers, telemetering, automation,
instrumentation and other applications.
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CAPITOL RADIO ENGINEERING INSTITUTE
ECPD Accredited Technical Institute Curriculo e Founded 1927

Dept. 1410-E, 3224 Sixteenth St., N.W., Woshington 10, D. C.

Pleose send me your course outline ond FREE illustrated
Booklet “Your Future in the New World of Electronics” . . .
describing opportunities ond CREl home study courses in
Practicol Electronic Engineering Technology.

% [ Rodor, Servo and Computer Engineering

To help us onswer your re-
quest intelligently, pleose
give the following infor-
motion:

Employed By...

Type of Present Work...........

CHECK Q Technology 'l 3
FIELD OF [ Electronic Engineering Technology
GREATEST [ Broodcast (AM, FM, TV) Engineering Technology
INTEREST [] Television Engineering Technology Educotion:

[ Aeronauticol Electronic Engineering Technology Yrs. High School
[ o] 11 TS ety G s LAge. Other. ..o
G T W |- e = SRt S Electronics Experience.............
City = . Zone. .State. T P ——.
Check: [] Home Study [ Residence School [] Korean Veteran
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NEWS BRIEFS (Continued from page 6)

allocated it for remote model control
and other Citizens radio uses. The FCC
stated that amateurs hadn’t made heavy
use of this band, that modelers were in
“dire and immediate need” of addi-
tional frequencies and that most people
who were both amateurs and modelers
supported the reallocation.

CANADA has upped its TV station
total to 53 with the addition of:
CFCL-TV-2, Elk Lake, Ont. 2
which is the second unmanned auto-
matic repeater for CFCL-TV, Timmins,
Ont., channel 6, the first being CFCL-
TV-1, Kapuskasing, Ont., channel 3.

In the US, 4 stations have changed
call letters:

KEYC-TV, Mankato, Minn. . 12
(formerly KMNF-TV)
KREY-TV, Montrose, Colo.. 10
(formerly KFXJ-TV)
KHVH-TV, Honolulu, Hawaii. . 4
(formerly KULA-TV)

WIRN, Ironwood, Mich. w12

(formerly WJMS-TV)
The US count remains 538 (447 vhf
and 91 uhf). Of these, 30 are non-
commercial.

PERCEPTRON, the first machine which
can perceive its surroundings and
“think” without any human priming,
has been developed for the US Navy
and demonstrated in preliminary form.

Patterned after the human brain by
a Cornell Aeronautical Laboratory
team headed by research psychologist
Dr. Frank Rosenblatt, Perceptron
doesn’t have to be “fed” information
but teaches itself to recognize objects
the first time it “sees” them.

Perceptron “sees” through a camera
lens, and a brainlike electrical impulse
system interprets the information. In
one experiment Perceptron was shown
100 cards with squares printed on them
and correctly reported whether the
squares were on the right or Jeft in
97 cases, actually teaching itself the
difference between left and right.

The Perceptron concept was demon-
strated on an IBM 704 computer. An
actual working model will be completed
within a year. Future models are ex-
pected to be able to receive their orders
from printed pages, longhand letters
and spoken commands.

TV PICTURE 13 MILES UP was viewed
by Minneapolis residents when the
Navy’s “Strato-Lab” set a manned-
balloon ascent record of 82,000 feet.
Installed in the 7-foot-wide gondola
was a transistor vidicon camera and a
30-watt transmitter tuned to uhf chan-
nel 14. The television pictures, which
were relatively uninspiring views of
the inside of the gondola, were televised
live over station KSTP-TV from the
60,000- and 70,000-foot levels.

NEWS IN BRIEF

A radar-radio network that can detect
and track even silent satellites passing
over the US is under construction and
will be in operation by the end of the
year, the Defense Department says.
Signals from Sputnik I on the 15-meter
(Continued on page 14)
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ow to Pass

An FCC License can be

| févet. Your FCC | Litgpisé

We Guarantee
to train you until you receive

Your FCC License

Completion of the Master Course (both Sections) will prepare you for a First
Class Commercial FCC License with a radar endorsement. Completion of
Section 1 only of the Master Course will prepare you for a Second Class
Commercial FCC License. We guarantee to train and coach you, without any
additional cost, until you receive the FCC License as indicated above. This
guarantee is valid for the entire period of your enrollment agreement.

Cleveland Institute Training Results in success with com-
mercial FCC examinations . . . easily . . . and quickly.

oy

every month our trainees get jobs like these:

Boyd Daugherty:

] recently secured a position as Test Engineer with Melpar,
Inc. A substantial salary increase was involved. My Cleveland
Institute training played a major role in qualifying me for this
position.”

Boyd Daugherty

105 Goodwin Ct., Apt. C

Falls Church, Va.

Top Grade Employers Like These Look

5 o “We shall look forward to receiving completed appli-
Bendix Radio: cations from your students.”

. ““We have employed a great number of well qualified
Philco: electronics personnel who were graduates of Cleveland
Institute.”

s “We would appreciate your listing our current open-
Westmghouse: ings in your monthly Job Opportunities.”

et OO AR SN Ly
RADIO-ELECTRONICS
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here’s proof of good jobs

Irving Laing:

“Your lessons are helping me a lot in my Navy
work. You cover topics that were not presented by
the Navy at the E.T. School. . . . Your course has
helped greatly to get my 2nd class FCC ticket. ] am
now aradioand T.V.engineerat WTVSand WDTR
in Detroit, Michigan.”

Irving L. Laing,

15887 Robson,

Deiroit 27, Michigan

James Glen:

When Jim enrolled, he was a tempo-
rary employee of the City of Tacoma,
Washington. Inthe space of 14
months, he completed the Master

e Course and received his first class
license. He is now installing and
maintaining mobile and microwave

< equipment.

Py James S. Glen, Jr.

2920 Knob Hill Road
Tacoma, Washington

To Cleveland Institute

Aerojet-General Goodyear Atomic Corp.
American Airlines BN
American elephone & International Telephone
Telegraph Co.
RBendix Radio
Branifl Airways
Burroughs Corp.
Capital Airlines

|
|
& Telegraph Co. I
Mohawk Airlines
Motorola I
North American
Aviation, Inc. l

Continental Northwest Airlines
Air Lines, Inc. Philco
Convair RCA

Ryan Aeronautical Co.
*Plus many others

Genera) Electric
Glenn 1., Martin Co.

OCTOBER, 1958

Cleveland Institute of Radio Electronics

Desk RE-22, 4900 Euclid Ave,, Cleveland 3, Ohio

Please send FREE Booklets prepared to help
me get ahead in Electronics. | have had train-
ing or experience in Electronics as indicated

below:
[J Military
[ Radio-TV Servicing
{71 Maonufacturing
[] Amateur Radio

In what kind of work are you

Accredited by The National Home Study Council

U

[J Broadcasting
[] Home Experimenting

[J Telephone Company
[J Other....... T

In what branch of Electronics

are you interested?...........

Special Tuition Rates to Members of Armed Forces

www.americanradiohistorv.com
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The Moct Advanced TV ANTENNAC
in the World!

i3/

ZEPHYR AND COLOR SERIES|ANTENNAS

——

Look for these

4Great Features
in 1959

Wing Dot
Today's most powerful dipole! Contains
three active elements on the highs—

forward Vee to the low band section—~
plus integrated director.

>
no-strip
lead-in connector

Requires no stripping, no soldering, or
wire holders—holds the complete insu-
lated wire,

Today's most powerful director! A com-

posite director designed to obtain re-
sults from the powerfui Wing Dipole.

L3
dyna-coil
-
phasing
Increased performance from uniform
transmission of signal strength of each
active dipole in a multi-dipole system—
AND MAKES POSSIBLE COMPLETE FAC-

TORY ASSEMBLY,

1
1
1
I
!
1
1
1
[
[
1
i
]
1
1
[}
[
[}
1
1
1
1
[}
1
1
!
1
1
1
L

AR KAEALSAASAAAS AN oot

e N

C‘wo(@ ﬁmm css TRIO’S COMPLETE LINE

COLOR ROYAL—The vitimate in color television reception—or black and white.
ZEPHYR ROYAL—Extraordinary power and sensitivity.

ZEPHYR PIONEER—For extreme distance.

COLORITE—For color and black and white in areas formerly using conicals.

Sharpshooters, Conilcals and Yagis

Patents: U.S. 2772413—Canada 541670 Copyright 1958, Trio Mfg. Co.

¢ . o)1) .
2 dl MWQ eom;ﬁa«q GRIGGSVILLE, ILL.
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Now here’s the actual proof: ownership of a complete and

currently maintained PHOTOFACT Service Data Library
SPELLS SUCCESS FOR SERVICE TECHNICIANS!

"We depend on PHOTOFACT for correct

time-saving information; without them

we’d have to go out of business!”’

— Anthony Fernandez, Brooklyn, New York

{Operator of ''Rainbow TV"' —

ir business for over 10 years)

—

HERE’S MORE PROOF...FROM COAST-TO-COAST

CALIFORNA

“It would be pretty tough
to operate a business like
mine without PHOTO-
FACT. They are a time-
saver., ..."”

—James C. Johnson
Blythe, California

TEXAS

“Qur service department
would not be where it is
today without the help of
Sams PHOTOFACT...
and | have the best radio
and TV service in the
county. ...”

—A. C. Bowen
Beaumont, Texas

COLORADO

“PHOTOFACT helps me
make faster and better
repairs and that means a
lot in the service busi-
ness. ..."

—Warren G. Kunkle
Denver, Colorado

ILLINOIS

“I couldn’t get along with-
out them—I depend on
Sams PHOTOFACT en-
tirely for all shop repairs—
they're just what | need.”

—Raymond D. Easley
Chicago, linois

OHIO

“Life would be rugged
without PHOTOFACT.
Puts all television facts at
our tingertips—gives us all
the information we need
to do a good job without
guesswork.”

—Albert F. Mirus
Cincinnati, Ohio

INDIANA

“Without PHOTOFACT,
servicing is almostimpos-
sible. It's a great technical
help to have dlagrams and
information for sets on
hand as needed.”

—J. S. Kleby
SouthBend, Indiana

PENNSYLVANIA

"Gives us accurate infor-
mation on 99% of sets we
work on. We like to have
the format of data same
on ail sets. Saves time and
consequently money."”

—John H. Robbins
Westfield, Pa.

FLORIDA

“"PHOTOFACT has made
it possible for me to give
same-day service on
pulled sets and delivery
the same evening..."”

—David Issensky
Miami, Florida

(These are just a few of tae hundreds of **Success with PHOTOFACT" letters in our files)

MASSACHUSETTS

“"PHOTOFACT makes
possible big savings in
time. Time saved is money

earned."”
—Austin Radio & TV
Quincy, Mass.

NEW! EASY-BUY PLAN

—the money-saving ‘way to build your complete
profit-making PHOTOFACT Library!

NO INTEREST— NC CARRY{HG CHARGE — AS LITTLE AS $10 pown

2 TREE! s

CARINETS FOF REGULAR
PHOTOFACT SUBSCRIBERS AND
PHOTOFACT LIBRARY PURCHASERS

HOWARD W. SAMS & €CO., INC.
2205 E. 46th St., Indianapolis 6, Ind.

[ Send details cn PHOTOFACT Easy-Buy Plan and FREE File Cabinet offer.
[J¥'m a Service Technician: [] full-time; [] part time

My Distributor is:

Shop name
GET THE FULL
DETAILS Attn
Address
City Zone State

L B Nradiohistorv.com
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CRT 400 PROVES REAL MONEY-MAKER

Thousands of servicemen today make money

and keep customer good-will by checking and

correcting b&w picture tube troubles with the

famous B&K CRT 400, right in the home without

removing tube from set. Restores emission and

brightness. Repairs inter-element shorts and open

New (40 Adapter for circuits. Checks leakage. Indicates picture quality

110° Tubes and Color Tubes customer can expect. Life Test checks gas content
and predicts remaining useful life of picture tube.
Makes new picture tube replacement sales easier!

Model 400 (without adapter) ... . Net, 55995

NEW MODEL C40 ADAPTER DOUBLES VALUE OF B&K CRT

Designed for use with all B&K Models 400 and

350 CRT"s. Makes it easy to test and rejuvenate TV
color picture tubes and 110° picture tubes. Isolates
and detects difficult color troubles. Tests and
rejuvenates each gun of the color picture tube
separately the same way as a black & white tube.
Model C40 Adapter .. .. ... . .. . .. Net, $995

See your B&K distributor, or write for Bulletin AP12-E

Makers of CRT, DYNA.QUIK, DYHA.SCAN and CALIBRATOR

BaK MANUFACTURING CO.
3726 N. Southport Ave. * Chicago 13, lllinois

For best results use

\ Radio-Electronics

Opportunity Adlets

P Rates as low as $5.

O% 50¢ a word—10 word minimum

Rad|0-E|ect[0n|cs 154 West 14th Street « New York 11, N. V.
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NEWS BRIEFS (Continved from poge 10)

band traveled all the way around the
world when the satellite approached the
highly ionized F2 layer of the iono-
sphere the Russian magazine Radio
reported. It added that signals in the
7.5 meter band traveled only as far as
direct line-of-sight.

Conelrad warning system, originally de-
veloped for air-raid alerts, is now being
used by more than 8,000 radio broad
casting stations to alert the public to
tornadoes and other weather emergen
cies. Conelrad receivers, installed in
radio stations and other locations, are
activated by a 1,000-cycle tone trans-
mitted by one station in each area pre-
ceding the emergency message.

A 1,610-foot concrete TV tower is being
built for Moscow’s television center
Moscow Radio reports. It will be as.
sembled from 200 hollow prefabricated
sections 13 feet long and 6 feet in
diameter. Two elevators will carry
100 people each to a sightseeing plat-

| form on top. END

Calendar of Events
High-Fidelity Show, Sept. 30-Oct. 4
Trade Show Bldg.,, New York, N. Y.
(RADIO-ELECTRONICS and the Gernsback
Library will exhibit in Room 525.
Symposium on Engineering Writing
and Speech, Oct. 1-2, Biltmore Hotel,
New York.

Conference on Radio Interference Re-
duction, Oet. 1-2, Armour Research
Institute, Chicago. 11!,

Upper Midwest Electronic Trade Ex-
position, Oct. 2-4, Minneapolis Audi-
torium, Minneapolis, Minn.

Hi-Fi Music Show, Oct. 3-5, Multnomah
Hotel, Portland, Ore.

American Industrial Electronics Ex-
position. Oct. 3-12, Planten un Blomen
Exposition Park, Hamburg, Germany.
IRE Canadian Convention. Oct, 810,
Exhibition Park, Toronto, Cuanada.
Hi-Fi Music Show, Oct. 10-12, Benja
min Franklin Hotel, Philadelphia, Pa.
Hi-Fi Music Show, Oct. 10-12, Shera-
ton-Gibson Hotel, Cincinnati, Ohio.
National Electronics Conference. Oct.
13-15, Hotel Sherman, Chicago, IlI.
Hi-Fi Music Show, Oct. 1719, Hotel
Statter, Detroit, Mich.

New England Hi-Fi Show, Oct. 1719,
Hotel Touraine, Boston. Mass.
SMPTE Convention, Oct. 19 24, Shera
ton Cadillac Hotel, Detroit, Mich.
Symposium of Aeronautical Communi-
cations, Oct. 2022, Hotel Utica, }
URSI Fall Meeting, Oct. 21-22, Penn
State. Univ.,, University Park. Penna.
Hi-Fi Show, Oct. 23-26, Wisconsin
Hotel, Milwaukee, Wis.

High Fidelity Show, Oct. 24--26, Belle-
rive Hotel, Kansas City, Mo.
Radio-Fall Meeting, Oct. 27-28, Shera-
ton Hotel, Rochester, N. Y.

East Coast Aeronautical and Naviga-
tional Electronics Conf., Oct. 2729,
L.ord Baltimore Hotel, Baltimore. Md.
Hi-Fi Show, Oct. 29-Nov. 1, Windsor
Hotel, Montreal, Canada.

Electron Devices Meeting, Oct. 30—
Nov. 1, Shoreham Hotel, Washington,
D.C.

| International Hi-Fi Show, Nov. 7-9,
| Detroit Leland Hotel, Detroit, Mich.

! Hi-Fi Musical Show, Nov. 7-9, Hotel
' Paxton, Omaha, Neb.

' Conference on Electrical Techniques

in Medicine and Biology, Nov. 12-14,

Nicollet Hotel, Minneapolis. Minn.

Northeast Electronics Research and

Engineering Meetings, Nov. 19-20,

Mechanics Hall, Boston, Mass.

Hi-Fi Show, Nov. 21-23, New Washing-

ton Hotel, Seattle, Wash.

Electronic Computer Exhibition, Nov.
| 28--Dec. 4, Olympia, London, England.

RADIO-ELECTRONICS
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Do you WISH you Get

Your First Class Commercial

were EMPLOYED i F,C.C. LICENSE
in ELECTRONICS? 3 12 Weeks!

F.C.C. License — the Key to Better Jobs 5 .
An FCC commercial (not amateur) license is your ticket Learn hy Correspondence or i Resment C'asses

to higher pay and more interesting employment. This Grantham School of Elcctronics specializes in F.C.C. license

/

license is Federal Government evidence of your qualifica- it preparation. Correspondence training is conducted from Washington,
tions in clectronics. Employers are cager to hire licensed % Hollywood, and Scattle; also. resident DAY and EVENING classes
technicians. i are held in all three cities. Either way, by correspondence or in resi-
5 p 3 3% dent classes. we train you quickly and well. A beginner may qualify
W LIREEE e Wehiichd stk "1'}‘ for his first class F.C.C. license in as little as 12 weeks!
The THIRD CLASS radiotelephone license is of value b\‘{:
primarily in that it qualifies von to take the second class e N M \‘\\\\‘\\\\: \ N ;\\\\:
examination. The scope of anthority covered by a third ';",}.‘ % \\\ \ \‘\\ \‘ - \ ‘\\\Q
class license is extremely limited. W7 \ . N
- ve N
The SECOND CLASS radiotelephione license qualifies 54".“ § Thls bOOkle' N
you to iustall, maintain, and operate most all radiotele- Nk \ F | ’
phone cquipment exeept ecommercial broadeast station ’1‘" \ REE ® } A.‘ fer
cqnipment % S \ \\\*\Q ‘ = ] CAREEps ' o
The FIRST CLASS radiotelephnne license qualifies » NN NN \ f w ~ %
SR L = y a5 ;L;:‘x‘ \ N &\\ N " .ﬂf(mom(s
you to install, maintain, and operate ¢very type of radio- ’Z‘ .4 NN i )
telephone equipment (except amateur, of course) includ- - R - @

This free booklet gives
details of our training
and explains what an
F.C.C. license can do for
your future. Send for
your copy today. N

Here's Proaf...

ing all radio and television stations in the United States,
its Territories and Possessions. This is the highest class
of radiotelephione license available.

37

VAN

The Grantham
Communications Electronics Course
prepares vou for a FIRST CLASS FCC license, and it
does this by TEACHING von clectronics, Each point is
covered simply and in detail, with emphasis on making

the subjeet easy to understand.

LN

2

=)
N ZV

MR
that Grantham Students prepare for FCC examinations in a minimum of

time. Here is a list of a few of our recent graduates, the class of
license they got, and how long it took them:

%

OUR GUARANTEE FCC-TYPE EXAMS
If you should fail the FCC exam FCC-type tests are used

after f;mshltr(\)g oure CO:rse d:e ;zri:asgust[a:‘;‘ep gét-‘-ge‘hatf;: ‘ A Henry M. Best, 1003 Vermont St., Fremont, N.C. - R IS b
guarantee give you addi urse. Con ractice wi
tional training at NO ADDITION-  these FCC-type tests helps you ::.":Id IV.FJ:nes., P‘QUI‘GB;" Ak, :';;"ogzmt' N‘PM"' :“ :3
AL COST. Read details in our prepare for the actual FCC =A ;v Ichiaet F. ‘Apenu; OWRSER( 3%; Lhester, Ba. st 12
free booklet. examination. V M Norman R. Cook, 130 Olive St., Neodeska, Kan. st 12
Antone Mello, 68 Union Street, Nantucket, Mass. 1st 10
‘ /‘ John Ward, 407 E. Cowden Ave., Midland, Texas 1st 10
THREE COMPLETE SCHOOLS: To better serve our many . F. T. Verga, 538 - 7th Street, Buffalo, N.Y. st 12
students throughout the entire country, Grantham School of "ﬁ Phifip J. Hooks, 4825 N. Capitol, N.w., Washington, D.C. 1st 12
Electronics maintains three complete schools—onc in Wash- q—F_ Anthony Giaguinta, 404 Dale Or., Silver Springs, Md. st 12
nigton, D. C,, onc in Hollywood, Calif, and one in Scattle, 4 ) iy : !
Wash. All schools offer the same rapid courses in FCC license ‘ -'g i Mmo\; c;".d:' 33]7207'":'8."“8"8;‘" S:a;"e‘ Wash.P L g
preparation, cither home study or resident classes. ﬁ m Gan;:es' P' ; f:ll::k ar3.220 ¢ ; '"i on N\rueev; s:ma(:ua, Uaé :s: 12
=S — . Carl Patschke, onn. Ave., NW, Washington, 0.C. s
(7]

Grantham School of Electronics

1505 N. Western Ave.
Hollywood 27, Calif.

(Phone: HO 7-7727)

Hollywood Division

e TN
= e i N B U

o '\:\ {Mail in envelope or paste on postal card)

rf@}) To: GRANTHAM SCHOOL OF ELECTRONICS
'\l:.:j Desk 84-R « Washington < Hollywood < Seattle

-

821-19th Street, N.W,
Washington Division Washington 6, D.C.

(Phone: ST 3-3614) Gentlemen:

)

i

]

|

I

|

|

I Please send me your free booklet telling how | can get my com-
| mercial F.C.C. license quickly. | understand there is no obligation
: and no salesman will call.

!
I
I

%
_

408 Marion Street
Seattle Division Seattle 4, Wash.
(Phone: MA 2.7227)

. - | State.
Ll am interested in: [ Home Study, [J Resident Classes

Z
a
3
®
>
@
®
|
e et e e T T T P e T T T e T T

-
(2, ]

OCTOBER, 1958
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An important announcement for everyone
considering a small-space wide-range
speaker system . . . monaural or stereo

ACTUAL
TESTS
PROVE

RRLS

ULTRA LINEAR RESPONSE SYSTEMS

SUPERIOR

Compared with competitive widely publicized
high.compliance small-space systems

AT *40 t0 *85 SAVING

RRL systems use a specially designed
acoustic coupler to load the new Uni-
versity high compliance woofer, enablirig
it to radiate tremendous bass energy
with only small cone excursions. This
achieves greater Jinearity and virtually
eliminates distortion. Twéeter response,
carefully matched to the woofer's acous-
tic output, is smooth and flat to beyond
20,0C0 cps. Result: better bass, cleaner
treble, smoother response than any com-
petitive small-space, high compliance
units based on totally sealed enclosures
using “‘air spring’’ capacitance loading.

*RRL

Radiation Resistance Loading

PROOF OF SUPERIORI

¢
. . . as demonstrated by actual comparative measurements* of Uni-

versity Model S-10 RRL ultra linear response system . . . and widely
publicized competitive brands X and Y, under identical conditions.

75% LESS BASS DISTORTION

Distortion measured at 30 cycles with
equal sound output for all systems.

Brand X 15%
Brand Y 10%
RRL S-10 3V,%

The highly efficient S-10 requires only
V4 of the cone excursion of Brands X

nd Y to produce the same sound out-
put. Resuit: greater inherent linearity
and 75% less distortion.

Brands X and Y reach overload condi-
tions 4 times sooner (6 db) than the
S-1Uy Bass distortion at higher sound
levéls 1s therefore considerably greater
with X and Y than with the S-10.

ececcecesessesseceesspsoecestecsence

LOWER POWER REQUIREMENTS

Measured average of acoustic energy in
30-100 cps range, demonstrated that
Model S-10 performed . . .

4 db better than Brand X

2 db better than Brand Y

This test shows that the S-10 is, in effect,
100% more sensitive. (The ultra linear
response systems will fill any average
room with sound above normal listen-
ing level, using any high quality low
power high fidelity amplifier.)

* HOW TESTS WERE CONDUCTED
Frequency response was obtained in an
anecholc chamber, using a calibrated Western
Electric 640AA Microphone and RA-1095
Amplifier, a General Radio Model 1304B Beat
Frequency Oscillator and a Sound Apparatus
Model FRA Graphic Recorder.

Distortion was measured with a Hewlett-
Packard Modcl 330B Distortion Analyzer. The
speakers were driven from a Hewlett-Packard
Model 200AB Audio Oscillator, feeding a
MclIntosh 50-watt Power Amplificr.

GREATER SAVINGS WITH STEREO!

These RRL systems incorporate an exclu-
sive University woofer feature a dual
voice coil . that receives the fully sepa-
rated bass energy from both stereo chan-
nels and provides authentic full bass re-
sponse without need for expensive or com-
plicated networks, or an additional woofer
and woofer enclosure. Thus you can have
a complete stereo speaker system consist-
ing of one RRL S-10 and a matching stereo
adapter (speaker system with bass response
attenuated below the [50 to 200 cycle
range) for approximately the same cost as
a single monaural Brand X and /less than a
single monaural Brand Y.

0000000000000 0000000000000000c00 0000000000000 00000000008008000000000000000000000000

WIDER FREQUENCY RESPONSE

Brand X 7 db down at 15,000 cps
Brand Y . 2 db down at 15.000 cps
RRL S-10 fiat to beyond 20,000 cps

Measured average acoustic energy,
7000-20,000 cps, for equal power in-
puts, demonstrates that Model S-10
performs

5 db better than Brand X
2 db better than Brand Y

Ultra linear response systems are not
handicapped by the treble deficiencies
common to competitive systems. With
clean program material, the remarkably
flat response and exceptionally true
reproduction of upper harmonics by the
S-10 result in amazingly realistic repro-
duction without “harshness.” A Pro-
gram Distortion Filter is provided which
can be switched into the circuit to cor-
rect for inferior radio programs, worn
records, tapes, etc.

NO “"DAMPING FACTOR” PROBLEMS

Model S-10 RRL will work at maxi-
mum effectiveness with any modern
(low internal impedance) high fidelity
amplifier. No damping factor adjust-
ment at all is needed, whereas both
Brands X and Y require optimum sct-
tings. If an amplifier does not have this
control the performances of Brands X
and Y may be adversely affected.

ALL THs.,, ay
vo0 D MA
COST savings m;?"

You don:
. tpay 5 5
im a prem
TS di e for R
u actur,'ny sksuperior desigp a°,f{,""’"°°
Substantia] cror oW has res e
sumer. Com 23 Savings 1o (e o3 i
Brand x ompare for Yourself! ¢ con
gﬁnﬂ Y over $1g0
odeil S.19 over $22¢
3139

ALREADY THE ACCEPTED LEADER

At WFUV-FM, pioneering stereo in New
York City via FM-Multiplex, RRL systems
have been selected for studio monitoring
and public demonstrations. Fred Waring
chose RRL systems for his latest nation-
wide high fidelity concert tour. ‘“Research
House, 1958 of Beverly Hills, California,
awarded its Seal of Research Approval to
the RRL systems for their beautiful design
as well as quality performance. The unde-
niable superiority of the RRL ulira linear
response speaker systems has been recog-
nized by all authorities who know music
and whose work demands the finest in
speaker systems.

Hear these magnificent speaker systems at your dealer...soon!

LISTEN

Universilly sounds bellor

e

UNIVERSITY LOUDSPEAKERS, INC,, 80 SO. KENSICO AVE., WHITE PLAINS, N.Y.

www.americanradiohistorv.com
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ONLY FROM UNIVERSITY... A
FULL LINE OF RRL ULTRA LINEAR
RESPONSE SYSTEMS AND KITS

Outstanding for monaural—ideal as a stereo pair
Model S-10 2-WAY SYSTEMS

Components of the S-10 comprise the new 12
C-12HC high compliance, dual voice coil woofer,
employed with the UL /HC 2500 cps tweeter and
the special matched-level HC-2 crossover net-
work. Also includes the Program Distortion
Filter to correct for stridency of inferior radio
programs, worn records, tapes, etc. The enclo-
sure is constructed of extra heavy % ” furniture
hardwoods. Gracefully styled to harmonize with
any decor. Model S-10H is for upright use;
S-10L, lowboy. Legs on base are removable for
shelf, bookcase, or built-in applications. 24" x
14” x 144" deep. Shpg. wt,, 51 lbs. User net:
Mahogany—$139.00, Blond or Walnut—3$143.00,

...And greater efficiency, greater RRL advantages

Model S-11 3-WAY SYSTEMS

The S-11 truly stands alone in its field! It cannot
be compared with any other existing high com-
pliance system . . . but only with the most elab-
orate speaker systems, such as University’s
famed “Classic.” Its handsome compact RRL
enclosure houses the new heavy duty high com-
pliance 15" C-15HC dual voice coil woofer. The
new HC-3 network provides 500 cps crossover
to the 2-way Diffusicone-8 Diffaxial for mid-
range and 2500 cps crossover to the special
UL/HC Hypersonic Tweeter for response to
beyond audibility. The unique Program Distor-
tion Filter and *“balance” control complete this
magnificent system. Model S-11H is for use as
upright; Model S-11L, as lowboy. 267" x 19%2"
x 174" deep. Shpg. wt., 80 Ibs. User net: Ma-
hogany—$245.00, Blond or Walnut—$249.00.

FOR EVEN GREATER SAVINGS...

Ultra Linear component kits CUL-10, CUL-11
Enjoy the satisfaction of assembling your own
superb Ultra Linear Response system along
with the added savings thus made possible.
Speaker Kit CUL-10 comprises the identical
components of Model S-10; speaker kit
CUL-11, the components of Model 5-11. Both
kits are furnished with all wiring cables and
complete easy-to-follow instructions for build-
ing and installing your own RRL enclosure.

User net: CUL-/0 — $88.50, Shpg. wt,, 15 lbs.
CUL-11 — $164.50. Shpg. wt., 37 lbs.

1

UNIVERSITY LOUDSPEAKERS, INC., WHITE PLAINS, N.Y.

OCTOBER, 1958

(Jorrespondence

HANDS OFF FM BAND!
Dear Editor:
I was pleased to note that you are

proposing to 1run a column in your
magazine devoted to FM (Ranilo-EvLkc-
TRONICS, July, 1958, page 46). There
apparently is an unusual ignorance of
this wonderful medium;: it
better treatment in the curfdmt” liter-
ature.

There is, even, a proposal before the
FCC to interfere with or attenuate
the already small FM giand (88-108
me) in the interest of some commercial
outfits.

FM is performing a magnificent job
in the hi-fi music and educational
areas, and is improving every month.
With the development of multiplexing
systems, it will be a natural for stereo
hroadecasting. The FM band must be
kept intact.

I believe we should all be on the
alert and do all we can, not only to
protect this almost ideal system, but
to promote it and help it along.

JAMES A. Casky
Syingfield, Mass.

STEREO TEST DISTORTION
Dear Editor:

1 feel I must bring to your attention
a possible misconception which may
arise in the minds of many of the
readers of M. Crowhurst’s article,
“How the Stereo Disc Works” (Ranio-
ELECTRONICS, July, 1958, page 26).

In the first column on page 29, Mr.
Crowhurst uses a Fairchild stereo car-
tridge to illustrate a problem inherent
in the reproduction of stereo informa-

tion from phonograph discs. Mr. Crow- |

hurst refers to this as a “Doppler
effect,” and the implication would seem
to be that it is something peculiar to
the Fairchild pickup, which of course
it is not. Whether we call it a “Doppler
effect” or distortion, it is inherent in
any playback system which has free-
dom to move hoth laterally and ver-
tically, and is therefore common to all
stereo pickups.

Unfortunately, Mr. Crowhurst neg-
lected to mention that, because this
condition does exist, stereo cutters are
made with a compensating angle so
that “vertical information” is not
referred to a true vertical direction,
but to an angle selected for best per-
formance with available stereo pickups
of all types.

Thus, for example, the Westrex
cutter with which most stereo disks
are produced in this country at the
present time uses an angle of 24°.

www.americanradiohistorv.com
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NETIC TAPE
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® FOR DIRECT
REPLACEMENT

@ FOR UP-GRADING
EQUIPMENT

@ FOR STEREO
CONVERSION

LEADING SUPPLIER TO THE TAPE RECORDER INDUSTRY

Now replocement heads ore available
from the biggest supplier to tape recorder
monvfacturers . . . heads for most makes
ond models . . . the finest components for
every replacement or conversion job.
Erose, record aond 4-track stereo . . . com-
plete specifications to help you cash in
on the demand for tape recorder service.

FREE...BOOKLET
ON 4-TRACK STEREO

USE COUPON

- _

MICHIGAN MAGNETICS, INC.

eeime a1

I
! DISTRIBUTOR DIVISION |
! 203 N. Wabash Avenue I
| Chicago 1, III. |
1 Please rush me information on 4-trock stereo . . . !
| also details on heads for direct replacement and I
| up-grading. |
] O oma Service Deoler [ ) am a Hi Fi Dealer I
| 31 own a Recorder J 1 om a Ports Jabber |
| i

NAME.

I \
: ADDRESS i
|
I crry STATE 1
b e e e - — -
17


www.americanradiohistory.com

This Man is Using an
Electronic Crystal Ball

The H. H. Scott advance development team must
foresee the future. They must design new products
so that they stay current for many years. Hermon
Hosmer Scott insists on this as a protection to
yous investment,

The new 130 Stereo preamp is an example of the
way Scott engineers work ahead. Engineering of
this brand new product was started when stereo
was nothing more than a hobbyist's delight. This
allowed time for thorough testing of Its many
advanced features.

Every H. H. Scott component is designed to defy
obsofescence. Careful planning, fine engineering,
exceptional quality mean your investment in the
new H. H, Scott stereo-preamp . . . or any H. H.
Scott product . . . is an investment in a component
that will still be up-to-date many years from now.

P

e e R

17 reasons why you should buy the

New H. H. Scott

Stereo-Preamp

3 13 M 12 16 a 8 5 18 7 15

[ /[ 77
e ey

R N O i
AN

9 6 10 14 2 6

i
©

1 Visual signal light display panel shows mode of opera-
tion at a glance. 2 Completely separate bass and treble
controls on each channel so that different speakers may be
matched. 3 Play sterec from any source — Records, FM.
AM Tuner, Tape. 4 Reverse channels instantly, or play
monaural from any source through both channels doubling
your power. 5 Play Trereo — a center channel output
lets you use yuur present speaker as a middle channel.
6 Special circuitry lets you balance channels quickly and
accurately, 7 Reverse the phase of one of your channels
180 degrees instantly. Lets you correct for improperly
recorded tapes, 8 Separate 12 db /octave rumble and
scratch filters. 8 Complete record equalizer facilities.

10 Use as an electronic crossover at any time. 11 Two
stereo fow-level inputs. You can connect both a stereo phono
pickup and stereo tape head. 12 Stereo tape recorder in-
puts and outputs. 13 Provision for operating stereo tape
heads without external preamps. {4 Quick-set dot con-
trols allow any member of your family to use equipment.
15 Loudness-volume switch, 16 Stereo tape monitor
switch. 17 The exceptional quality of all H. H. Scott
components . . . PLUS all the features and specifications
long assoclated with H. H. Scott monaural preamplifiers.

Sensitivity 134 millivolts on tape head input, 3 milli-
volts-on phono for full output. Hum level 80 db below full
output on high level outputs.
Size in accessory case
15! ,w x 5h x 1213d. Model
130. Price $169.95 ($172.95,
West of Rockies).

Write for complete technical
specifications and
new catalog RE-10.

H. H. SCOTT, INC_, 111 POWDERMILL RD., MAYNARD, MASS,
EXPORT: TELESCO INTERNATIONAL CORP., 36 W. 40TH ST., 1. Y. C.

www.americanradiohistorv.com

| CORRESPONDENCE (Continued)

The Fairchild stereo cutter uses an
angle of 30°, based on a survey of
present designs of stereo pickups and
of those likely to be produced in the
future. So far as we have been able
to determine, the distortion introduced
by slight variations in pickups from
this cutter angle is entirely negligible.

To put it another way (referring to
Fig. 7 on page 29), Mr. Crowhurst has
incorrectly indicated “vertical modula-
tion,” which is actually inclined coun-
terclockwise by some 24°-30°, because
of the cutter itself. Hence, the “errvor,”
or “Doppler effect” as Mr. Crowhurst
calls it, is the result of the component
of a component. Or again, if a pickup
could be made with a truly horizontal
stylus arm, it would play back “ver-
tical” signal with a 24°-30° errvor,
because of the way the record was cut.

There are enough new problems to
solve and difficulties with any new
process to confuse the user, and I feel
we should not confuse the public un-
necessarily by introducing additional
difficulties for his consideration which
do not actually exist.

RUBEN E. CArLSON

Vice president, Fuairchild Recording

Equipment Co.
Longy Island City, N. Y.

MR. CROWHURST'S REPLY

(Mr. Carlson’s letter was referred to
Mr. Crowhurst for comment.—Editor)
Deur Editor:

While I agree with Mr. Carlson in
the general tenor of his letter, I cannot
agree that the difficulty to which I drew
attention does not exist or that it is
of no consequence. With the same
objective as Mr. Carlson expresses, I
plead guilty to the neglect he mentions
of not stating that the cutter uses a
stvlus beam angle.

But Mr. Carlson’s implication seems
to be that any angle is all right, so
long as the difference between cutter
and pickup angle is small. This I ean-
not concede. If you extend the angle
upward to 90°, the fallacy becomes
obvious, because then lateral and “ver-
tical” components of modulation coin-
cide. It is evident that “vertical” motion
should be as little as possible out of
perpendicular.

In the IRE paper presented this
spring by M. S. Corrington and T.
Murakami, “Tracing Distortion in
Stereophonic Recording,” consideration
was given to the simplest orders of
distortion with idealized lateral and
vertical motions. Longitudinal (or
“Doppler”) deviation from vertical,
due to the styli beams being at an
angle to horizontal, will produce second-
order distortions (third harmonic and
similar byproducts of intermodulation
and cross-modulation), which can be
minimized by keeping the angle small
(so far assuming cutter and pickup
angle to be the same).

It would seem to me that use of an
angle smaller than 15° would be striv-
ing for an order of perfection that

(Continued on page 28)
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Learn TELEVISION-RADIO

Servicing or Communications
by Practicing at Home in Spare Time

7 &3 B
B .'-J.',-.’.r-mw-lA)-! IINS 11 ik

Electronic Technicians
Have High Pay, Prestige Jobs

People look up to and depend on the Technician, more than ever
before. His opportunities are great, and are increasing. Become
a Radio-Television-Electronic Technician. At home, and in your
spare time, you can learn tc do this interesting, satisfying work—
qualify for important pay. A stream of new Electronics products
is increasing the job and promotion opportunities for Television-
Radio-Electronic Technicians. Right now, a solid. proven field of
opportunity for good pay is servicing the millions of Teleyision
and Radio sets now in use. The hundreds of Television and Radio
stations on the air offer interesting jobs for Operators and Tech-
nicians. The military services reward qualified Technicians with
higher rank and pay. Police, Aviation, Mobile Two-Way Radio
are expanding. To ambitious mer. everywhere: here isrich promise
of fascinating jobs, satisfaction and prestige, increasing personal
prosperity.

Make Extra Money Soon, $10 to
$15 a Week in Your Spare Time

NRI students find it practical and profitable to start fixing sets
for friends and neighbors a few months after enrolling. Picking
up $10, $15 and more a week gives substantial extra spending
money. Use the Tester built with parts NRI furrishes, to locate
and correct Radio-TV receiver troubles. Many who start in spare
time, soon build full time Television-Radio sales and service busi-
nesses; others enjoy profitable spare time businesses and the
security of a source of income to fall back on in case of layoffs,
hard times or other changes in regular job. Postage free ecard will
bring you complete facts about the NRI tested way to better pay.

FIND OUT WHAT
NRI! OFFERS YOU

ACT NOW

e
Sample Lesson and orueer

NRI gives you kits
to build these and
other equipment

NRI Has Trained Thousands for
rs in TV-Radio
.

F y s

Studio Engr., Station KATY
“I am now Studio Engi-
neer at Television Sta-
tion KATV. Before en-
rolling for the NRI
Course. I was held back
by limitation of a sixth
rade education.” BILLY

ANCHEZ, Pine Bluff, Ark.

OLDEST & LARGESY

HOME STUDY |
"aiional adio Enstitute g=
., Washington 16, D.C.

Please send me sample lesson of your Radio-Television
Training and Catalog FREE. (No salesman will call.) |

Dept.C

Name..
Address

City

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

vvvvvv.ameri(lanradiohistorv.com

Has All the Work He Can Do
“Since finishing NRI
Course I have repaired
more than 2,000 TV and
Radio sets a year. NRI
training certainly proved
to be a good foundation.”
H. R. Gorpon, Milledge-
ville, Ga.

|Catalog Both FREE e

RADIO-TV SCHOOL

Age

Zone State

Has Good Part Time Business
“‘Quite early in my train-
ing 1 started servicing
sets. Now have com-
letely equipped shop.
K'ly NRI training is the
backbone of my pro-
gress.”” E. A. REDA,
Tacoma, Wash

Cut Out and Mail Postage -Free Card NOW

SEE

=

'SIDE

How Elec(nci(y

¥ is Produced

| .; for Elec(ronics
»

N

i\)o\) and ("f‘:ﬂ L
(Qpporiunt 1es T4
Aopperte e

| 4 RADIO-TY

4
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NRI SUPPLIES LEARN-BY-DOING

YOU BUILD AC-DC
Superhet Receiyer

NRI Servicing Course includes all
needed parts. By introducing defects
you get actual servicing experience
{"8 practicing with this

! Amodern receiver.

Learn-by-doing.

KITS WITHOUT EXTRA CHARGE

7 YOU BUILD This 17 Inch
_i ¥ Television Receiver

As part of your NRI course you can get all
components, tubes, including 17" picture
tube, to build this latest style Television
recci\(er; get actual —

practice on ,[ %_ e

f
.

YOU BUILD
Broadcasting Transmitter

As part of NRI Communications Course |
ou duild this low power Transmitter,
earn commercial broadecasting operators’

methods, procedures. Train for your FCC

Commercial Operator's License.

YOU BUILD Vacuum Tube
Voltmeter

Use it to earn extra cash
fixing neighbors’ sets;
bring to life theory

you learn from

NRI’s easy-to-
understand texts.

TV circuits. T i ’

For Higher Pay, Better

Jobs

Be a TV-Radio-Electronic Technician

portunities for spare

own.

Broadcasting Offers
Satisfying Careers

4000 TV and Radio stations
offer intzsresting positions.
Govt. Redio, Aviation, Po-
lice, Two-Way Communica-
tions are growing fields.
Trained Radio-TV Opera-
tors have a bright future.

" o e e ey

Servicing Needs
More Trained Men

time
earnings or a business of your

% Train at Home the NRI Way
¥ Famous for Over 40 Years

e

Fortaﬁ)lzlg‘v, é{i]-Fx "II:{;msis- - NRI is America’s oldest and largest home study

, n?;kina lnifw geor:)ands ?;i e o Television-Radio school. The more than 40 years’
TG ! aic ;

trained Technicians. Good op- Fouimah: - experience training men for success, the outstanding

record and reputation of this school—benefits you
in many ways. NRI methods are tested, proven. Successful
graduates are everywhere, from coast to coast, in small towns
and big cities. You train in your own home, keep your present
job while learning. Many successful NRI men did not finish
high school. Let us send you an actual lesson, judge for yourself
how easy it is to learn.

No Experience Necessary—NRI Sends

Many Kits for Practical Experience

You don’t have to know anything about electricity or Radio
to understand and succeed with N R I Course. Clearly written,
well-illustrated NRI lessons teach TV-Radio-Electronic prin-
ciples. You get NRI kits for actual experience. All equipment
i8 yours to keep. You learn-by-doing. Mailing the postage-free
card may be one of the most important acts of your life. Do it
now. Reasonable tuition. Low monthly payments available.
Address: NATIONAL RADIO INSTITUTE, Washington 16, D. C.

NRI Graduates Do Important Work

FIRST CLASS
Permit No. 20-R
(Sec. 34.9, P. L. & R)
Washington, D.C.

| f 9

]

Taws -~ |

BUSINESS REPLY CARD

No Postage Stamp Necessary if Mailed in the United States

POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE
3939 Wisconsin Avenue

Washington 16, D.C.

www amereanradidhistor

Now Quality Control Chief
““Had no other training
in Radio before enroll-
ing, obtained job work-
ing on TV amplifiers be-

fore finishing course.
Now Quality Control
Chief”” T. R. Fava-

voro, Norwich, N. Y

NR) Course Easy 1o

Understand
"1 opened my own shop
before receiving my di-
loma. I have had to
hire extra help. I am in-
dependent in my own
business.” D. P. Creks-

sSEY, Stockton. Cal

Works on Color-TV
“*NRI changed my whole
life. If I had not taken
the course, probably
would still be a fireman
struggling along. Now
Control Supervisor at
WRCA - ' J. F
MELINE, NewYork, N.Y.

SEE
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NEW REALISTIC 15-WATT AMPLIFIER
AND 30-WATT STEREO SYSTEM HI-FI

COMPLETE 30-WATT STEREO
SYSTEM WORTH $280.00

$| 7995 down
$13 Monthly

TWO (2) Realistic 15-watt Amplifiers $133.90
ONE Realistic Stereo Master Control 19.50
ONE Garrard 121 Record Changer with

G-E Stereo Diamond Cartridge 65.12
TWO (2) University UXC-122 Speakers 64.68
TOTAL SEPARATE PARTS VALUE $283.28

Order No. RX-SS15Y10E, 58 Ibs., Express Only

NOTE: The Realistic Stereo Master included in the sys.
tem above features full stereo/reverse/monaural/gain
control, plus a switch that puts both channels of a
stereo cartridge in parallel for the ultimate in repro.
duction of monaural records. Exclusive at Radio Shack,
designed by Radio Shack, patented by Radio Shack!

COMPLETE 15-WATT WIRED
AMPLIFIER AT A KIT PRICE

NEW FOR °'59. the Realistic AF-15 amplifier is
clearly the "best buy” in che 15 wact field by far.
And here's why: QUTPUT 15 waus (30 peak) under
1% distortion; RESPONSE 18-30,000 c¢ps 1 db;
PREAMP features RIAA phono and Ampex (NA-
RTHB) tape hcad equalization. separate loudness and
level, separate full tone controls; CIRCUIT fea-
tures 6-tube AC circuit with push-pull EL-84s;
SPEAKER FACILITIES include a unique 7-way
selector for handling up to 7 units or systems 4/8/16
ohms; STEREO FEATURE — the AF1S is pre-wired
for sterco with a built-in terminal strip for the new
Realistic Sterco Master Control unit which couples
two AF15s (story at left) for superbly exible sterco

now, or later'! AND WE INCLUDE FFREE the
complete cage for the AFI5, so there’s nothing else
10 buy. Very compact 9% x 4% x 64", gold. maroon
and white.

Reg. $66:95

39"

Only $5 Down, $5 Monthly

Order No. JICX00SY10E, 15 Lbs.

New! FREE! 232-Page

TRANSISTOR PORTABLE 1959 Mail-Order Catalog

PRICE BREAK-THROUGH!

s S0SE B % Stereo Hi-Fi
e * Parts, Kits
, % Ham Gear
: ¥ Electronics
t‘ % Lower Prices
Order No.  §_ ... -Ildr-.’i.....‘?... . .n -
R.7231-10E = “smesscsasssssssnsnn mesass
3 Ibs.

broees! RADIO SHACK Dept. 10E
It's New! REALISTIC “Hi-Fiver” Radio! ¥ 0 BONIACH SR, SR U

COMPLETE WITH BATTERY., the new Recalisttc ""Hi-Fiver' all transistor
pocket portable measures a mere 5% x 3 x 144” but it out-plays and our-pulis
many a set in the $40-S60 price range. Built-in PM speaker plus earphone jack
(carphone $1 extra, R-7231A), full-size tuning condenser, hi-impact molded
case with golden mertal grille. Radio Shack has over 25.000 (ransistor-radio
customers, s0 you know we ve got something special. Great for office, den,
car. study, and a treasured gift.

(] Please send FREE 232-page 1959 catalog
] One AF-15 amplifier, 33CX005Y10E
] One Stereo System, RX-3315Y10E

NENEsaNE S SN EReetaNNssResssassaraanonsccsn

Name o R
RADIO SHACK CORP. B
®
730 COMMONWEALTH AVENUE * BOSTON 17, MASS City Zone State
Stores @ 167 WASHINGTON STREET * BOSTON 8, MASSACHUSETTS
®  230-240 CROWN STREET * NEW HAVEN 10, CONNECTICUT
OCTOBER, 1958 21
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see what’'s new in electronic kits |
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...see these and dozens

8° 2 qr
knight-kit 60-Watt Stereo Hi-Fi knight-kit''Space Spanner'' 2-Band
Amplifier Kit. .. Model Y-777 38450 Receiver Kit Model Y-259 $| 895

——

knight-kit "'Ranger IlI'" AC-DC
Radio Kit Model Y-736 $]§95

knight-kit “'Span-Master’ 4-Band knight-kit ‘"Ranger” Ciock-Radio | knight-kit “Ranger” Radio-Inter-
Receiver Kit. .. .. Model Y-258 $2495 Model Y-737 $2495 com Kit Madel Y-739 $2750

EASY TERMS AVAILABLE ON knight=kit ORDERS AS LOW AS $20

knight=kit

HI-FI KITS HOBBY KITS INSTRUMENT KITS

ALLIED RADIO
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see the outstanding 1959

other EASY-TO-BUILD kits

knight=kits

knight-kit Amateur Communica- LOWEST IN COST:
tions Receiver. _ModelY-726 $}(450

EASIEST TO BUILD:.

LATEST DESIGN:

-
b

: 1
?

- 7
f
4
:
¥
0
iR

AMATEUR KITS o o ALLIED RADIO CORP., Dept.132-K8

i 100 N. Western Ave., Chicago 80, lil.
E [J Send FREE ALLIED 452-Page 1959 Catalog

Name

° Address

(o o S S R iy () 11— State

com
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SHVER SCREFN

85

This label is your signal that a value-minded
customer has been sold up to Silver Screen 85.

New consumer booklet from Sylvania helps you

SELL UP TO SILVER SCREEN 85

Free hooklet tells the story of Silver Screen 85’s superior performance —
detachable sticker lets the consumer tell you he’s presold on Silver Screen 85

Leave a copy on every service call or
make a complete mailing to your cus-
tomers and prospects. Either way,
Sylvania’s new booklet, “There’s A
Big Difference In Television Picture
Tubes,” can help you sell up to more
profits through more Silver Screen 85
sales.

In layman’s language, this booklet
details the difference between Silver
Screen 85 and cut-rate off-brand tubes.
It’s chock-full of facts as they were
revealed in Sylvania’s recent test of a

¥ SYLVANIA

UGHTING + TELEVISION + RADIO -

24

ELECTRONICS -

nationwide sample. What’s more,
there’s a handy sticker on the back
of each booklet for the customer to
attach to the back of his TV set. This
is your signal that he’s presold up to
Silver Screen 85.

Get on the bandwagon. Let Sylvania
help you sell up. Give each of your cus-
tomers and prospects a copy of this
new booklet. It’s available free, com-
plete with mailing envelope, from your
Sylvania Distributor. Or write for a
sample copy.

PHOTOGRAPHY -

www.americanradiohistorv.com

ATOMIC ENERGY -

Bill Shipley’s your No. 1 Salesman in
the industry’s biggest consumer ad-
vertising campaign.

SyLvania ELecrtric PropucTs INc.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.
University Tower Bldg., Montreal

CHEMISTRY-METALLURGY
RADIO-ELECTRONICS
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID
RADIO-TELEVISION SERVICE TECHNICIAN

5

RADIO-TELEVISION

SPRAYBERRY

2 BIG, COMPLETE KITS
of PARTS & EQUIPMENT

To help you leaen fast the practical side
of Radio-Television, we

send you expertly engi-
neered training kits to
test and assemble for
. interesting.
valuable

shop-bench

practice!

" o The new Sprayberry

; Training Television Re-

.i ceiver, built and tested
in 5 sections.

- e Nowoffered ... this fine
’ modern oscilloscope.

e You build this powerful
two-band supechetero-
dype radio receiver,

You build the
new Spray-

o J 4 berry tester
.34 —acomplete

N, 18-range
“%5_\\ Volt-Ohm-

> Milliam-

meter test

OCTOBER, 1958

-« % * « This great industry is begging
for trained men . . . to step into good paying jobs
or a profitable business of their own! Our new
plan opens the doors of Radio-Television wide to
every ambitious man who is ready to act at once!

Men by the thousands... trained Radio-Television Service Techni-
cians. ..are needed at once! Perhaps you’'ve thought about entering
this interesting, top paying field, but lack of ready money held you
back. Now —just $6 enrolls you for America’s finest, most up to
date home study training in Radio-Television! Unbelievable? No,
the explanation is simple! We believe Radio- Television must have
the additional men it needs as quickly as possible. We are willing to
do our part by making Sprayberry Training available for less money
down and on easier terms than ever before. This is your big oppor-
tunity to get the training you need...to step into a fine job or your
own Radio-Television Service Business.

Complete Facts Free— Act Now; Offer Limited

Only a limited number of students may be accepted on this liberal
and unusual basis. We urge you to act at once.. . mail the coupon be-
low and get complete details plus our big new catalog and an actual
sample lesson—all free. No obligation...nosalesman will bother you.

HOME STUDY TRAINING IN SPARE TIME

Under world-famous 27-year old Sprayberry Plan, you learn entirely
at home in spare time. You keep on with your present job and income.
You train as fast or as slowly as you wish. You get valuable kits of
parts and equipment for priceless shop-bench practice. And every-
thing you receive, lessons and equipment alike, is all yours to keep.

LET US PROVE HOW EASILY YOU CAN LEARN!

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

SPRAYBERRY Academy of Radio-Television

1512 Jarvis Avenue, Dept. 20-M,

oupon Now—No Salesman Will Call

Sprayberry Academy of Radiv-Television
Dept. 20-M, 1512 W. Jarvis Ave., Chicago 26, .
Please rush all information on your ALL-NEW Radio-Tele-
vision Training Plan. [ understand this does not obligate me

and that no salesman will call upon me. Include New Cat-
alog and Sample Lesson FREE.

Mail This C

ool

L e S B Sy A Age

ADDRESS gt it smmecs-sse e s o s

ciry " JZONE._.._.STATE . ...
- o > e e e
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Winegard Antennas are
Changing the American Rooftop Scene!

Introduced three years ago, the Winegard Color’Ceptor antenna is

outselling them all. .. Here's why—

More Color'Ceptor’s are being
installed today by more service tech-
nicians than any other all channel
yagi for both black and white and
color. The reasons—Color'Ceptor
performs better, looks better and is
built better.

If you live near strong stations,
install Color'Ceptor, not for its
power but because of its ghost-
cutting, unilobe directivity. Get
clear, high definition pictures, free
of fuzz.

If you live a great distance from
stations, your installations need the
tremendous all channel gain of the
Color'Ceptor that knocks the snow
out of those weak signals. Color’-
Ceptor has highest, all channel gain
of any antenna made, is the most
efficient antenna you can install.

The patented Electro-Lens director
design builds up weak signals then
concentrates these signals on the
driven elements—works the same
way a powerful magnifying glass
focuses light.

For maximum power, try a pair of
Color'Ceptors with Power Packs
stacked. Power Pack is a plug-in
unit that adds 7 extra elements to
the 11 element Color’'Ceptor, makes
it a super-powerful 18 element all
channel yagi.

If you want to solve your co-channel
problems, use a Color'Ceptor with
Power Pack. This gives you one
regular reflector plus two additional
reflectors (total 3), really blocks out
signals from the back and sides.
It gives you a smooth yagi type
response lobe on every channel—
completely free of minor lobes.
Unlike antennas composed of mostly
driven elements, Color’Ceptor has

OCTOBER, 1958

zero side pick-up. If needed, the
back two reflectors can be tuned to
give a rear null on any one low band
channel without affecting the gain
on the other channels.

If you are selling and installing
color sets, the Color'Ceptor_mects
all the rigid requirements for a per-
fect color antenna. It has high gain,
sharp directivity, low VSWR (less
than 1.5 to 1 any channel), high
immunity from off angle signals and
flat frequency response. It has no
suckouts or resonance peaks and
does not have the usual all channel
antenna frequency fall-oft on end
channels 2, 6, 7 or 13.

If you want the best looking,
strongest installations, Color'Ceptor
is loaded with appeal, built to last
and made as precisely as a fine
watch. All the elements are perfectly
aligned, made from reinforced high
tensile aluminum. The hardware is
an exclusive Winegard design, for
fast easy assembly, keeps your instal-
lation straight, neat and streamlined

Winegard Exclusive Bright
Gold Anodizing Process

Color'Ceptor's distinctive
Bright Gold Anodized Finish is
more than a beauty treatment.
Plain aluminum won’t rust but
does corrode and corrosion not
only ruins an antenna’s perfor-
mance but weakens an antenna
so that elements droop and even-
tually break. ANODIZING won't
corrode, chip or peel like plastic
coatings or paint. ANODIZING
is actually part of the metal itself,
stays new many times longer than
raw metal antennas.

Winegard bright gold anodizes
the Color'Ceptor elements and
boom, inside and out—not a quick
dull dip process. This is the most
expensive weather protection that
can be given aluminum but it is
worth every penny of manufac-
turing cost. The Color'Ceptor
goes through 7 electro-chemical
baths, takes 42 minutes for a com-
plete cycle. It’s the only antenna
made that is bright gold anodized,
won'’t fade or rub off.

www americanradiohistorv com

... no droop or sag on any element.
Color'Ceptor is engineered to be
lightweight, yet super-strong. Wind
tested to 100 m.p.h. Not bulky, easy
to install. Perfect balancing at the
mast clamp puts no strain on rotor
when used.

To help you sell Winegard Color’-
Ceptors, you can have full color dis-
plays with a miniature scale model
of the Color'Ceptor, silk wall ban-
ners, giant full color posters, hang
tags, counter cards, decals,newspaper
mats, radio commercials, spec shects,
full color stuffers, and postcards—
plus unlimited co-op advertising to
tie-in with Winegard’s big national
magazine program ...ads in LIFE
...BETTER HOMES AND
GARDENS ... HOUSEHOLD . ..
TV GUIDE...SUCCESSFUL
FARNMING .. . SUNSET. More
national advertising than all other
antenna manufacturers combined...
more dealers sales helps.

Only Winegard gives a written
guarantee of 100% satisfaction on
every Color'Ceptor you sell. If your
customer isn’t happy. Winegard will
satisfy his complaint or return list
price. You still get your full profit
from the sale.

If you want to make money—and
who doesn’t—switch to Color’-
Ceptor. Get your fair share of the
big antenna market...have satis-
fied customers who will sell for you
by word of mouth. This fall, join
Winegard’'s Dealer Double Profit
program. Ask your jobber or write
for full details, today.

Down with the old! Up with the
Gold!

Copyright 1958 — Winegard Co.,
3013-10 Scotten Blvd., Burlington,
Iowa. Cable address JRWCO.
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Iwo ways to be sure that you

DON'T RUMN
9‘5

stexreo
records:
BALANCE s/ereo arm

1) ESL GYRO
—

o

P Do you realize that vertical stylus forces which are satisfactory for standard records
may easily destroy stereo discs? A .7 mil stereo stylus ar 6 grams produces
approximately the same pressures between record and stylus as a one mil standard
LP stylus at 12 10 14 grams. With a high quality cartridge such as the triwsmphant new
ESL GYRO/JEWEL electrodysamic stereo cartridge, the GYRO/BALANCE arst will
track properly at only 2 graws, greatly prolonging the life of your records and styli.

D Your stereo discs deserve the GYRO/BALANCE—the only true stereo arm. Unlike so-
called stereo arms which are but slightly altered mowophoic arms, the GYRO/BALANCE
is all-new. It is the only arm which the independent, objective High Fidelity
Conswmer’s Bureau of Standards approves at this time for high-performance stereo use.

P Look for the dramatically different new ESL GYRO/BALANCE a your audio
dealer’s. It’s magnificent with monophonic cartridges, 100! Only $34.95,
complete witly quick-change shell.

B Ea—— %u@g

’ Do you realize that stereo records are even more vulnerable to dust and dirt than
standard LP's are? Those pops and clicks due to dust particles are much louder on stereo
and therefore even more annoying than ou standard discs. Still worse, permancnt
and expensive damage 10 your stereo records may result from this ofr-overlooked eneny.

P The ESL Dust Bug is world-famed as the safe, effective record groove cleaner. It cleans
record grooves automatically while they are played, and eliminates the static charge
present in all records which would attract more dust.

P Insist on the reliable ESL Dust Bug at your audio dealer’s. The standard model
is only $5.75 complete: the Record Changer Dust Bug is only $4.75 complete.
Both are magnificent with monophonic records, too!

® FOR LISTENING AT ITS BEST

Electro-Sonic Laboratories, Inc.

Dept. E + 35-5 4 Thirty-sixth Street - Loug Island City 6, N.Y.

www.americanradiohistorv.com

CORRESPONDENCE (Continued from p. 18)

might impose severe difficulties for the
pickup maker. At the same time I feel
that an angle greater than 30° would
be building the system into a distor-
tion situation that would later be
regretted.

I agree that making both angles
(cutter and pickup) identical will
minimize (but not eliminate) this dis-
tortion, and that deviation between
the angles will produce more distortion.
However, I apparently do not agree
with Mr. Carlson on what constitutes
y “slight” variation. Admittedly, too,
a dise cut with a cutter having an
angle of 24° will produce more distor-
tion if played with a pickup of 0°.
But let’s put in some comparative
figures.

Of course the distortion is dependent
on the groove velocity used and is
related to pinch effects, discussed in
the analysis referred to. But the factor
relating this effect is a tangent-squared
term. First, using a theoretical 45°
angle for both cutter and pickup as
reference: a 30° angle cuts distortion
to '3, 24° (the Westrex angle) reduces
it to 1/5, 20° to about % and 15° to
1/14 (using nearest round numbers).

Now, suppose 24° hecomes the cutter
standard. A deviation in pickup angle
from this to 14° in one direction and
32° in the other will produce a further
increment of distortion equal to that
caused by both at 24°. These would
seem to be logical limits from such a
standard. An angle of 45° produces
about 2.75 times the additional eompo-
nent, while 0° (horizontal) produces
about 2.25 times,

So with 24° as an assumed standard
(one has not yet been set) 45° is abhout
2.75 times beyvond the logical limit, in
terms of distortion.

Finally, the author had no intention
of implying that this problem is
peculiar to the Fairchild pickup. But
this pickup was an early—and credit-
able—entry in the field that well illus-
trated the problem. I had understood,
in verbal conversation with Fairchild
people, that later models would reduce
this angle, thereby eliminating any
critical inference that might he implied
from my presentation. 1 helieve the
angle has been reduced from that shown
in the article, although I have no
specific data.

NorMAN H. CROWIIURST
New York, N. Y.

RINGS THE BELZ
Dear Editor:

Congratulations and huzzahs for Dr.
D. C. Belz! His new concept in sound
(Correspondence, RADI10-ELECTRONICS,
July, 1958) has revolutionized my hi fi.
I had been having trouble with cabinet
resonances in my system. Now, how-
ever, all that is past. I can sit back and
listen to my glorious new Belz no-
speaker hi fi—no resonances anywhere,
no shrillness, no boom bass. Magnifi-
cent!

Jim Boyk, KSHWB
Toledo, Ohio END

RADIO-ELECTRONICS
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ALLIED’S 1959

E@@ value-packed 452-page

O ELECTRONIC SUPPLY CATALOG

o’

&Q‘a‘(\

. =
SRR D D

QAN

featuring:
MONEY-SAVING knight=kits: Finest electronic
latest Hi-Fi amplifier, tuner and speaker kits (new Stereo

units); Hobbyist kits; Test Instruments and Amateur kits.
- ,;,1 KNIGHT-KITS are an exclusive ALLIED product.

[ HI-FI! STEREO! Sce the world’s largest selection of quality

df Hi-Fi music systems and famous name components. First
with the latest in STEREO! Save on ALLIED-recommended
complete systems. Own the best in Hi-Fi for less!

EASY PAY TERMS: Only 109, down; available on
orders of $20 or more. Fast handling—no red tape.

ALLIED RADIO
@ﬂsi our 38th year

World’s Largest Electronic Supply House

OCTOBER, 1958

CWICAGO ®

equipment in money-saving kit form. Complete selection of

the only COMPLETE guide
to everything in electronics

WORLD'S LARGEST STOCKS

o Latest Stereo Hi-Fi Systems—
Everything in Hi-Fi Components

e Money-Saving, Build-Your-Own
KNIGHT-KITS—Latest Models

e Values in Recorders and Supplies

o Latest Public Address Systems,
Paging and Intercom Equipment

o Amateur Receivers, Transmitters
and Station Gear

e Test & Laboratory Instruments

» Specialized Electronic Equipment
for Industrial Application

e TV Tubes, Antennas, Accessories

e Huge Listings of Parts, Tubes,
Transistors, Tools, Books

not 16800

Send for aLLIED’s 1959 Catalog—it’s the
leading supply guide—452 pages packed with the
world's largest selection of quality electronic
equipment at lowest, money-saving prices.

Get every buying advantage at ALLIED: fastest
shipment, expert personal help, lowest prices,
guaranteed satisfaction...

send for the leading
electronic supply guide

" ALLIED RADIO CORP., Dept. 2-K8

[ ]

[ ]

[ ]

100 N. Western Ave., Chicagoe 80, Il :
[0 Send FREE 452-Page 1959 ALLIED Catalog J
Name .
Address._ .
Ll

L]

City. Zone State o
.........................................
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M-! shrinks the mlies..

flattens the mountsinst

*
el
FOR A
HARVEST
OF TV
ENJOYMENT
INSIST ON
TV ANTENNAS

RADIO-ELECTRONICS
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SATELLITE-HELIX

the TV antenna that Shrinks the miles...
flattens the mountains!

R . ',-_ s _ g qae® JUNIOR - HELIX .
FLASH!,. ,].ALL HELIX COLORTENNAS NOW FEATURE ADVANCED SLEEVE DIPOLE DESIGN!

No other frihge TV antenna has ever ¥ 28 WORKING ELEMENTS THAT CONQUER DISTANCE!
captured the imagination of service- % ALL-NEW BALANCED SLEEVE DIPOLE DESIGN!

dealers like the exciting Satellite-Helix. % ROCK-OF-GIBRALTAR RUGGEDNESS!

Proof is the fact that more Satellite- sk HONEST ANTENNA VALUE AT A REALISTIC PRICE!

Helixes have been sold in the last 6 % A HARVEST OF PROFITS FOR YOU!

- months than any other deep-fringe TV % A HARVEST OF TV ENJOYMENT FOR YOUR CUSTOMERS!

anlenna! P/
”5 OTHER POPULAR-SELLING HELIX COLORTENNAS NOW WITH
Profit-squeezed servicemen, installers NEW SATELLITE SLEEVE DIPOLE DESIGN {REGULAR OR GOLD ANODIZED)
and dealers know that here at last is TO GUARANTEE LEADERSHIP IN EVERY MARKET! POWER-HELIX + STAR-
the antenna that gives their customers HELIX * SUPER-HELIX  JUNIOR-HELIX
the reasons to buy now—performance It all adds up to the most dynamic product and promotion
and construction features with the dra- package ever put to work in the TV antenna industry—your
matic difference they can show and sell! HARVEST OF PROFITS in 58 and ’59.
ﬁg SEE YOUR JFD DISTRIBUTOR NOW! GET YOUR FAIR SHARE OF
\(\ ‘@ TODAY’S 40 MILLION DOLLAR ANTENNA REPLACEMENT MARKET!
._) Pioneers in electronics since 1929
2O Cornaci Street 15 Moore Street JED ELECTRONICS CORPORATION
Toronto, Ontario, Canada New York, New York BROOKLYN 4. NEW YORK
OCTOBER, 1958 31
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1in 35,000,000

How the telephone switching
system sorts numbers in seconds

When you dial out of town, the telephone switching sys-
tem performs an amazing feat. It sorts out the one other
number in 35 million you want, and connects you to it in
seconds. The other telephone may be thousands of miles away.

Bell Laboratories engineers endowed this great switching
network with almost superhuman capabilities. As you dial, the
machine listens, remembers, figures out the best route, makes
connections, alerts, reports, even corrects itself. If it detects
trouble on the way, it files a report, then chooses other circuits
and goes on to complete your call. All you are aware of is the
end product—the completed call.

Yet at Bell Telephone Laboratories, switching engineers
see the present system as only a beginning. Ahead they see—
and are developing—new systems vastly more flexible and
capable than today’s. Nowhere in telephone technology is the
challenge greater. Nowhere are dreams coming true faster.

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

These Bell Telephone System directories

list some of the 35,000,000 telephones now linked
by the Direct Distance Dialing system

developed at Bell Laboratories. in seconds,

this unique machine sorts out and connects

you with precisely the number you want.

RADIO-ELECTRONICS
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NEW STEREOPHONIC EQUIPMENT
HF85: Stereo Dual Preamplifer is a complete stereo
control system in “low silhouette’ design adaptable to
any type of installation. Selects, preamplifies, controls
any stereo source—tape, discs, broadcasts. Superb -vari-
able crossover, feedback tone controls driven by feed-
back amplifier pairs in each channel. Distortion borders
on unmeasurable even at high output levels. Separate
lo-level input in each channel for mag. phono, tape head,

mike. Separate hi-level inputs for AM & FM tuners &
e FM Multiplex. One each auxillary A & B input in each
channel. Independent level, bass & treble controls in
each channe!l may be operated together with built-in

Clutch. Switched-in loudness compensator. Function

Selector permits hearing each stereo channel individu-
eX pe r S ally, and reversing them; also use of unit for stereo or

monophonic play. Full-wave rectifier tube power supply.
5-12AX7/ECC83, 1-6X4. Works with any 2 high-quality
power amplifiers such as E1CO, HF14, HF22, HF30, HF35,
HF50, HF60. Kit $39.95. wired $64.95. Includes cover.
Sa HFB1: Stereo Dual Amplifier-Preamplifier selects,
n e amplifies & controls any stereo source — tape, discs,
broadcasts—& feeds it thru self-contained dual 14W am.
= plifiers to a pair of speakers. Monophonically: 28 watts
for your speakers; complete stereo preamp. Ganged level
I n - controls, separate focus (balance) control, independent
full-range bass & treble controls for each channel.
Identical Williamson-type, push-pull €L84 power ampli-
tiers, excellent output transformers. “Service Selector”
switch permits one preamp-control section to drive the
internal power amplifiers while other preamp-control
—section is left free to drive your existing external ampli-
fier. Kit $69.95. wired $109.95. incl. cover.
MONAURAL PREAMPLIFIERS (stack 2 for Stereo)
NEW HF65: superb new design, Inputs for tape head,
microppone, mag-phono cartridge & hi-level sources. (M
distortion 0.04% @ 2V out. Attractive "low sifhouette"
design. HF65A Kit $29.95, wired $44.95. HF65 {with power

the best buys are

supply) Kit $33.95. wired $49.95.

World-famous rUF[?I:):C‘F;:}YIals tge mo‘stsexpensive preamps’ — Marshall,
- HFBTA KIt $24.95, wired $37.95, HF61 th

EICO advantages . _ power supply) Kit $29.95. Wired $44.95, 5
guarantee your complete satisfaction: MONAURAL POWER AMPLIFIERS
- - (use 2 for STEREO)
0 HF60: 60-watt UIt Li P A lifi ith
Advanced engineering e Finest quality components Acra 10330 §u,€ut {?m,,',“fé‘;e Stiing ,,;'Zﬁ,,c'eﬁo',,},"i',.g
. . L d , amplifiers extant; an exceftent buy.”” AUDIOCRAFT Kit
‘Beginner-Tested,"” easy step-by-step instructions Report. Kit $72.95. Wired $99.95. Cover £2 $4.50 |

. . . HF50: 50-Watt Ultra Linear Power Amplifier with
LIFETIME service & calibration guarantee extremely high qualily Chicago Standard Output Trane

former. Identical In every other respect to HF60, same
IN STOCK — Compare, then take home any EICO specs at 50W. Kit ss7.35.yw.red $87.95. Cover £.2 $3.50,
H L3 m §rr q X NEW HF35: 35.Watt Ultra-Linear Power Amplifier.
equipment—right “oft the shel"'—from 1900 neighbor Kt $47.95, Wired $72.95. Covor € Saayer Amp
o HF30: 30-Watt Power Amplifier. Kit $39.95. wired
hood EICO dealers $62.95. Cover £-3 $3.95.
NEW HF22: 22.Watt Power Amplifier. Kit $38.95.
Wired $61.95. Cover E-2 $4.50.

NEW HF14: 14-Watt Power Amplifier. Kit $23.50.
Wired $41.50. Cover £-6 $4.50.

MONAURAL INTEGRATED AMPLIFIERS
(use 2 for STEREOQ)

HF52: 50-Watt Integrated Amplifier with complete
*front end’ facilities & Chicago Standard Output Trans-
tormer. **Excellent value' —Hirsch-Houck Labs. Kit $69.95.
Wired $109.95. Cover €-1 $4.50.
HF32: 30-Watt Integrated Amplifier. Kit $57.95.
wired $89.95. Both include Cover.
HF20: 20-watt Integrated Amplifier. *“Well-engi-
neered” — Stockiin, RADIO TV NEWS. Kit $49.95. wired
$79.95. Cover E-1 $4.50.
HF12: 12-watt Integrated Amplifier. ‘Packs a
wallop"—POP. ELECTRONICS. Kit $34.95. wired $57.95.

SPEAKER SYSTEMS (use 2 for STEREQ)
HFS2: Natural bass 30-200 ¢ps via slot-loaded 12.ft.
| split conical bass horn. Middles & lower highs: front radi-
ation from 812" edge-damped cone. Distortionless spike-
shaped super-tweeter radiates omni-directionally. Flat
45-20,000 ¢ps, useful 30-40,000 ¢ps. 16 ohms. HWD
367, 15Vs”, 11%2"."Eminently musical; would suggest
unusual suitability for stereo.”—Hoit, HIGH FIDELITY.
Completely factory-built: Walnut or Mahogany. $139.95;
Blonde, $144.95,
HFS1: Bookshelf Speaker System, complete with fac-
tory-built cabinet. Jensen 8 woofer, matching Jensen
compression-driver exponential horn tweeter. Smooth
clean bass; crisp extended highs. 70-12,000 ¢ps range.
Capacity 25 w. 8 ohms. HWD: 11" x 23" x 9”. Wiring
time 15 min. Price $39.95.

>
z
=
v
-
o
2
-
z
o
)
L)
4]

FI Tuner HFTS0

Copyright 1958 by Electronic Instr. Co., Inc.

Stereo
Amplifier-Preamp
HF81

ﬁ" J

o=
(-1

Bookshelf
Speaker System

Ada 5% in the West,

FM TUNER
HFT90: surpasses wired tuners up to 3X its cost. Pre-
wired, pre-aligned, temperature-compensated *'front end"’
—dritt-free. Preci$ion ‘“‘eye-tronic” tuning. Sensitivity
1.5 uv for 20 db quieting — 6X that of other kit tuners
Response 20-20,000 cps *1 db. K-follower & multiplex
outputs. 'One of the best buys you can get in high
Speaker System HFS2 fidelity kits.”” — AUDIOCRAFT KIT REPORT. Kit $39.95°.

Monaural Preampliflers: 367 H X 15%° W x 113" D Wired $65.95°. Cover $3.95.

HF6S HF61

(stack 2 for Stereo)

Monaural Integrated Amplifiers: HESY
50, 30, 20, and 12-watt
{use 2 {ov Steu:ol

® LESS COVER, #. (. V. INCL

EICO, 33-00 Northern Bivd,, L.1.C. 1, N. Y. C-10

SHOW ME HOW TO SAVE 50% on 60
models of top-quality equpment as
checked below. O Hi-Fi

O Test Instruments O Ham Gear.
Send FREE literature & name of neighbor-

|
!
|
Monaural Power Amptifiers: |
| hood EICO dealer.
|
|
|
|

60, 50, 35, 30, 22 and 14-watt
{use 2 for Stered)

NAME
ADDRESS

OCTOBER, 1958 33
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SEE OUR "HAM" AD ON PAGE 136
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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 CcouPON NOow!

NEW!
o ke TV_EM SWEEP

= M. ‘g GENERATOR &
L %! MARKER #368

KT WIRED
S]]qu

Entively electronie sweep circult (no mechanical
devices) with accurately-biased increductor for
exccllent linearity. Extremely flat RF output: new
AGC circait automatically adjusts osc. for max.
output on cach band with min. ampl. variations.
Exceptional tuning ueccuracy: edge-lit hairlines
eliminate parallax, Swept Ose. Range 3.216 mc in
5 fund. bands. Variable Marker Range 2-75 mc in
3 fund. bands: 60-225 mic on harmonic band. 4.5
me Atal Marker Osc.. xtal supplied. Ext. Marker
provision. Sweep Width 0-3 mc lowest max. devia-
tion 10 0-30 mc highest max. dev. 2.way blanking.
Narrow range phasing, Atienuators: Marker Size,
RF Fine, RF Coarse (4-step.decade). Cables: out-
put, ’‘scope horiz., ‘'scope vertical. Decp-ctched
sauin aluminum panel; rugged grey wrinkle steel
cabinet.

NEW! RF

SIGNAL GENERATOR

#324

KIT WIRED

52695 53995 %

1530 ke to 435 me with ONE generator! Better
value than generators selling at 2 or 3 times its
cost! Ideal for 1F-RF alignment, signal tracing &
trouble-shooting of TV, FM, AM sets; marker
gen.; 400 cps audio testing: lab. work. 6 fund.
ranges: 150-400 ke, 400-1200 ke. 1.2.3.5 me.
3.5-11 me. 11-37 me. 37-1453 me; 1 harmonic
hand 1i1-435 me. Freq. accurate to *=1.5%; 6:1
vernier tuning & excellent spread at most impor-
tant alignment {reqs. Etehed tuning dial. plexi-
glass windows, edge-tit hairlines. Colpitts RF osc.
direetly plate.modulated by K-follower for
improved mod. Varlable depth of int. mod. 0:5€%
by 400 cps Colpitts 03¢. Varialble gain ext. ampli-
fice: only 3.0 v needed for 30% mod. Tuerel-
mounted coils slug-tuneidd for max. accuracy. Fine
& Coarse (3-step) RF attenuators. RF output
100,000 uv; AF sine wave output to 10 v. 50-ohm
output Z. 5-way jack-top binding posts for AF in/
out; coaxial connector & shiclded cable for RF out.
12AU7, 12AV7, selenium rectifier; xmfr-operated.
Deep-ctched satin aluminum panel; rugged grey
wrinkle steel cabinet.

TURN PAGE
FOR MORE
EICO VALUES

Prices 5% higher on West Coast.

33-00 Northern Bivd., Lomg Isiand City 1, N.Y,

NEW! DYNAMIC
CONDUCTANCE

'l TESTER #666
KIT WIRED

369'5 S] oqu

’ ittt o

w3 i '

COMPLETE with steel cover and handle.

SPEED, ease, uncxcelled accuracy & thoronghness,
Tests all receiving tubes (and picture tubes with
adapter). Composite indication of Gm, Gp & peak
cmission. Simultancous sel of any 1 of 4 combina-
tions of 3 plate voltages, 3 screen voltages, 3 ranges
of continuously variable grid voltage (with 5%
accurate pot). New series-string voltages: for 600,
450, 300 ma types. Sensitive 200 ua meter. 5
ranges meter sensitivity (1% shunts & 5% pot).
10 SIX-position lever switches: freepoint connec
tion of cach tube pin. 10 pushbuttons: rapid insert
of anv tube element in leakage test circuit & speedy
sel. of individual sections of multi-section tubes in
mcrit tests. Direct-reading of inter-element leakage
in ohims. New gear-driven vollehart, Cheeks n-p-n &
p-n-p transisiors: separate meter readings of col.
lector leakage current & Beta using internal d¢
powcersupply. Deep-ctched satin aluminum panel;
rugged grey wrinklesteelcabinet. CRA Adapter $4.50

COLOR

and Monochrome
DCto 5MCLAB & TV
5" 0SCILLOSCOPE
#460
WIRED
S] 2950

o Features DC Amplifiers!

Flat from DC-4.5 mc, usable to 10 mc. VERT.
AMPL.: sens. 25 rms mv/ing input Z 3 megs;
direct-coupled & push-pull thruout; K-follower
coupling bet. stages: 4-step {req-compensated
attemuator up to 1000:1. SWEEP : perfectly linear
10 ¢ps- 100 ke (ext. cap. for range to | ¢ps); pre-
set TV V & H positions: auto. sync. ampl. & lim.
PLUS: direct or cap. coupling; bal. or unbal.
inputs: edge-lit engraved lucite screen; dimmer;
filter: berel fits std photo equipt. High intensity
trace CRT. 0.06 uscc rise time. Push-pull hor
ampl., flat to 400 k¢, sens. 0.6 rms mv/in. Built-in
volt. calib. Z.axis mod. Sawtooth & 60 cps outputs,
Astig. control. Retrace blanking. I'hasing control.
$” PUSH-PULL Oscilloscope =425: Kit $44.95, Wired $79.95.
7° PUSH-PULL Oscilloscope =470: Kit $79.95, Wired $129.50,

NEW! PEAK-to-PEAK
VTVM #232 & UNI-
PROBE (pat. pend.)
KIT WIRED
529" 49"

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

" Uni-Probe ~ exclusive with
EICO ~ only 1 probe performs
oll functions!

Latest circuitry, high sensitivity & precision, wide

ranges & versatility. Calibration without removing

from eshinet. New balanced bridge circntit. High

Z input for negligible loading. 414" meter, can’t

burn-out circuit. 7 noneskip ranges on eve

funetion. 4 functions: 4-DC Volts, —DC Volts, AC

Volts, Ohms. Uniform 3 to | scale ratio for extreme

wide-range accuracy. Zern center. One zero-adj. for

all functions & ranges. 19 precision ceramic multi-
plier resistors. Measure direetly peak-to-peak volt-

age of complex & sine waves: 0-4, 14, 42, 140, 420,

1100, 4200. DC/RMS sine voits: 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, 6ALS5, selenium rectifier; xfmr-

opcrated. Deep-ctched satin aluminum panel,

rugged grey wrinkle steel cabinet.

® Send for
FREE CATALOG
now
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Name. ..
Address
(1] Z—

New!
Series/Parallel
R-C COMBINATION
BOX =1140
KIT $13.95
WIRED $19.95

TUBE TESTER
#625

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

$4.50

Pix Tube Test Adapter

6V & 12V BATTERY
ELIMINATOR

& CHARGER =1050
KIT $29.95

WIRED $38.95
Extra-filtered for
transistor equipt.
=1060 KIT $38.95
WIRED $47.95

New!
Miniaturized
MULTI-SIGNAL
TRACER ~145A

KIT $19.95
WIRED $28.95

< 20,800 Dhms /Volt
V-0-M #5666

KIT 24.95
Wired $29.95

1000 Ohms/Volt
V-0-M

#536
KiT $12.90
wired $14.90

Reads 0.5 ohms
-500 megs, 10
mmfd—5000 mfd,
power factor

KIT

$19.95
Wired

» @ @
$29.95

R-C BRIDGE & R-C-L COMPARATOR
#9508

Ty

VTVM PROBES KIT Wired
Peak-to-Peak $4.95 $6.95
RF $3.75 $4.95
High Voltage Probe-1 $6.95
High Vvoltage Probe-2 $4.95
SCOPE PROBES

Demodutator $3.75 $5.75
Direct $2.75 $3.95
Low Capacity $3.75 $5.75

tong 1atand city 1o . WY c-10

Show me HOW TO SAVE 50% on [ ] Test tnstru. |
ments [ Hi-Fi 3 Ham Gear.
Catalog and name of ncighborhood dealer.

Send ms FREE

................... Zone......State. ...

RADIO-ELECTRONICS


www.americanradiohistory.com

Radio-Electronics

Hugo Gernsback, Editor

ATYPICAL TELEJ] ISION

o The ast Field of 1’ Ouiside Home Entertainment . . .

RECENT book, Televigion in Scicnee and Industry*
by three outstanding authors brings home to us
the great strides TV has been and is making in
the closed-circuit field. V. K. Zworykin, EE, PhD,

DSc (honorary), pioneer inventor of the iconoscope and
the kinescope is vice president and technical consultant of
RCA; E. G. Bamberg, PhD, is research physicist of RCA
Laboratories; L. E. Flory, BS (EE), has pioneered in
industrial TV and is research engineer of RCA Labora-
tories.

It would be physically impossible in this space to list all
the hundreds of TV applications enumerated in words,
profuse illustrations and diagrams in this book.

According to the authors, closed-circuit television has
been defined as follows: “Whenerver it is too dangerous: too
difficult; too expensive; too inconvenient; ltoo inaccessible;
too far; too hot; too cold; too high; too low; too dark; too
small to observe directly, use television.”

In industry, safety is paramount. Television permits
close visual control of remote handling of high explosives,
radioactive materials and other dangerous processes with-
out the complexity of mirror systems, periscopes, ete., for
direct viewing. . . . In mines, TV cameras in explosion-
proof housings protect the lives of mine crews by monitor-
ing instruments that indicate atmospheric conditions in
shafts. . . . In aircraft, TV watches jet exhausts, controlled
surfaces of the plane as well as landing gear. This avoids
many accidents. . . . On large airplanes, a TV camera
directly under the fuselage, facing the wheels, provides
the pilot with an accurate check of his altitude prior to
touchdown. Industrial inspection, wherever X-rays
are utilized in detection of flaws in metal parts and
proper filling of opaque containers, now has TV as an
essential accessory. . . . In the motion-picture industry,
combining TV cameras with film cameras will show the
director the scene precisely as viewed from the usual
array of camera positions. . . . Closed-circuit television
will soon be a must for all workers with radioactive sub-
stances and explosives. It works behind massive walls and
shockproof barriers interposed between operator and the
work. With color TV the finest details and depth can be
added to the image.

In biology and medicine, recently devised television
microscopes with ultra-violet illumination are most sig-
nificant in cell structure study, since organic materials
generally exhibit great differences in absorption in the
ultra-violet spectrum. Infra-red illumination also greatly
helps in the study of structures hidden by material that
is normally opaque but transparent in the infra-red. . . .
A new medical application uses television in conjunction
with fluoroscopy, for direct examination of patients to be
X-rayed. This method also has the advantage of not
exposing the radiologist to extensive radiation. The
method uses an image intensifier tube coupled to a tele-
vision camera or a special X-ray pickup tube, The picture
is viewed at a high light level on a monitor. . . . In den-
tistry, television aids dentist and patient. The dentist points
out the dental defects to the patient, who sees them on a
monitor directly in his line of vision.

In commerce, new products are launched from a central

* Sce also page 150 of this issue. as well as editorial “Closed-Circuit
Television,” June, 1953, RADI0-ELECTRONICS,

OCTOBER, 1958

www americanradiohistorv. com ’ B

office to a gathering of agents and distributors in various
geographical areas. It does away with the traveling rep-
resentative and, better yet, all districts receive the in-
formation simultaneously. . . . In hotels and motels, which
already have television receivers, the unused television
channels ©an be used to inform guests by giving them
local news, showing menus, floor shows, etc. . . . Depart-
ment stores, supermarkets and large shops now use TV
cameras spotted around the premises to apprehend pick-
pockets and shoplifters. The presence of TV cameras has
a salutary effect in preventing thefts. . One of the
best silent burglar alarms is the placing of specially
designed television cameras sensitive to invisible infra-red
radiations for night use in guarding property. ... The same
apparatus and equipment can be used for military pur-
poses. TV cameras and transmitters carried by scouts or
mobile units or in planes transmit views of battle opera-
tions from the front lines to the command in the rear. . . .

Recently a new TV camera has been constructed with
water cooling for thermal protection. This prevents the
temperature of the camera lens from going above 65°C,
even when the furnace interior near which it is used
stays at 1,600°C.

A new French closed-circuit TV camera uses spiral scan-
ning. It produces a rotating deflection field which increases
gradually in amplitude until, at the end of the frame
period, it collapses to zero and returns the scanning spot
to the center of the picture. A number of advantages are
claimed for this camera: high resolution at the center of
the picture and no resolution at the edge. For special
purposes this is often advantageous. Then, also, the almost
purely sinusoidal scanning wave reduces power require-
ments and allows transmission over a simple wire from
the control unit of the camera.

Industrial smokestacks are now observed by TV from
a distance in the abatement of smoke nuisance. . . . A
closed-circuit TV assembly at the United States Steel
plant in Gary, Ind., now scans 395 feet of white-hot steel
strip while a distant operator at the finishing stand checks
the strip on a monitor. . . . The Douglas Aircraft Co., by
means of a microalignment telescope, observes its new
airplane assembly on a 17-inch-sereen television monitor,
greatly easing the always necessary alignment procedure.
... We have now deep-sea underwater TV cameras that
operate at depths to 3,000 feet, in deep-sea diving, explora-
tion, ete. . . . In the city jail in Houston, Tex,, television
chains are used in the supervision of cell corridors, work-
shops and recreation areas. . . . Field-sequential cameras
now observe tail cones of jet-engine afterburners in test-
ing of jet planes.

The authors, who admit that up to now the high cost
of wide-band video cable has been a material obstacle to
closed-circuit television, forecast that this obstacle will
soon be overcome by the development of simpler, cheaper
wide-band linkages. They also foresee a marked reduc-
tion in personal contacts. Visual and voice communication
will replace social calls. Stores as we now know them
will all but disappear. They will be converted to ware-
houses especially designed for videophone purchases. As
you now shop by phone, you will shop by color television
and select whatever merchandise you see in front of the
camera. —H.G.
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Confused about stereo? This series ts designed to

help you select a stereo system or convert your
existing hi fi—and as a guide to the proper instal-
lation and operation of equipment which reproduces
stereophonic sound from discs, tapes and radio

Part [—The fundamentals of stereo hearing

HE widespread confusion concern-
ing stereo sound and methods for
its recording, transmission and
reproduction seems to indicate the
need for a second look at the basic fun-
damentals. Such a pause might give us
a better understanding of where we’ve
been, what we’re trying to do and why.
Sound recording was hardly out of
the tinfoil stage when primitive efforts
were made to use it for stereo, notably
at the Paris Exposition of 1881. In
the 1930’s, there were numerous stereo
experiments and demonstrations by
organizations such as the National
Broadecasting Co., Bell Telephone Labo-
ratories and several Hollywood film
studios. Yet these several efforts were
quite divergent, both in theory and
application. Obviously, ever. then the
term “stereophonic sound” had a vari-
ety of meanings.

Fig. 1—The directivity characteristics
of the ear clearly show the importance
of binaural hearing.
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By DONALD CARL HOEFLER*

The quest for a stereophonic system
has come about because we hear with
two ears, while conventional methods
of sound recording and transmission
are monaural or “one-eared.” The
familiar analogy is stereo photography,
which simply uses two pictures, exposed
by lenses which are separated by the
distance between the eyes. The ex-
planation is handy, but it falls short
of the mark.

Viewing a subject with only one eye
does not appreciably change the visual
effect. The scene does lose some depth
and roundness and it becomes a little
more difficult to judge speeds and dis-
tances, but for the most part the dif-
ferences are rather subtle. Certainly
the shading, tonal quality or contrast
of the view is not affected.

Sound and hearing

But when one listens to sounds with
one ear covered, there is a marked
effect. It sounds different. A small
part of this may be accounted for by
differences in the hearing abilities of
the two ears. But there are other
differences at work here as well,

Remember that sound is a wave mo-
tion in air, and as such it goes through
periodic peaks and valleys just like any
cyclical variation. Now, since the two
human ears are several inches apart,
a given sound will travel over two
slightly different paths in reaching
them.

If the lengths of these two paths are
not equal, there is a time difference
for the arrvival of the sounds at each
ear. This occurs whenever the sound
source is not either directly in front of
or directly behind the listener, that is
at 0° or 180°. Thus the time differential
is nearly always present.

Furthermore, there may be a phase
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difference between the sounds reaching
each ear. While the right ear may be
receiving a positive pressure peak, the
left ear may simultaneously hear a
negative peak. At any rate, it is ex-
tremely unlikely that both sound pres-
sures will be at exactly the same point
in the cyele as they strike the two ear-
drums. Since this phase relationship
may be constantly changing, in the case
of pure tones there can be an alternate
addition and subtraction that will cause
audible beats or heterodynes.

These differences in time and phase
provide the ears with important clues,
enabling them to estimate quite accu-
rately both the distance and direction
from which a sound originates. The
directional characteristics of the human
hearing mechanism are illustrated in
Fig. 1. Here we see how each of the
ears responds as a sound of constant
intensity is rotated around one side of
the head from front to back.

Notice that the ear on the same side
as the sound source has almost a semi-
cardioid pattern, with greatest sensi-
tivity when the sound arrives from
about 75°. On the other hand, the oppo-
site ear hears loudest when the sound
strikes from almost directly opposite it,
at about 85°.

The left ear seems to be most hard
of hearing when the sound arrives
from about 4 o’clock, or 125°,

For sounds arriving from the left
side, the two curves would simply be
inverted, with the large lobe on the
left and the small one on the right.

Steps to stereo

Now what does all this mean to us in
terms of an audio system? Well, we
can see that the hearing system is

*Author Basic Audio Course, Gernsback Library
No. 66
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indeed quite perceptive of changes in
direction. The intensity as noted by the
nearest ear varies as much as 4 db,
while that of the opposite ear can vary
nearly 6 db.

But in the conventional audio sys-
tem the sound comes from only one
single direction — from practically a
point source — the loudspeaker. The
answer to that is very simple, you say.
Just add more speakers.

This is being done every day, of
course. It even has a name, “spread
sound.” But it still doesn’t tell us
whether the violins are right or left.
Instead, they now seem to be right and
left, or in exactly as many locations
as there are speakers.

Let’s try another approach. Suppose
we have a separate microphone for each
performer, a separate channel for each
mike and a separate speaker for each
channel. Then if we put the speakers
in the same physical setup as the mikes
were, we should now have true stere-
ophony.

This is the principle of the “electronic
orchestra” and it has worked well in
experiments with small groups. But,
for a symphony orchestra, such an elab-
orate arrangement is still in the dream
stage.

But perhaps this idea can be scaled
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Fig. 2—Idealized drawing of stereo action incorrectly equates it with true binaural.

down to practical size. How about a
channel for every section or voice in
the orchestra or every two sections or
even larger and fewer chunks? Con-
tinuing that line of reasoning we soon
get down to the seven channels of Cine-
rama, the five of Cinemascope or the
three of Fantasound.

Even three channels impose a num-
ber of problems in home entertainment
systems, but the art has progressed to
the point where we can use two chan-
nels quite handily. From this develop-
ment it should be very obvious that two-
channel stereo is far from the ultimate,
and it certainly is not as ideal as
represented by the typical “explana-
tion” of stereo shown in Fig. 2,

Two-channel stereo

The fallacy of such a representation
becomes painfully apparent when we
examine Fig. 3, which shows quite a
different approach to the problem.
Thirty years ago, the then acoustical
research director of the Bell Telephone
Laboratories stated: “Any variation
from this ideal transmission system
will produce results which are different
from those ordinarily produced by
direct listening.”*

This ideal transmission system is
known as true binaural and requires

Wwww.americanradiohistorv.com
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two microphones placed in something
which is acoustically the equivalent of
the human head. Even the facial fea-
tures must be reproduced and the
microphones must be placed in replicas
of ears.

Two separate transmission channels
are used, terminated in split head-
phones. Under these conditions the lis-
tener has the auditory sensation of
being present in the exact location of
the dummy microphone head. From a
psycho-acoustic viewpoint this system is
ideal, but as a practical matter the
headphones are a nuisance, and for
group listening the problem is even
more complex.

Since we see now that two-channel
stereo is merely a compromise hetween
true binaural and multichannel stereo,
either of which can do the job better,
the question naturally arises whether
present stereo is worth the bother at
all. This writer would say that the
answer is a definite yes.

The technical bugs have been ironed
out of two-channel stereo, and many
recordings are readily available on both
tape and disc. Two-station stereo broad-
casts, either AM-FM, FM-FM, AM-
AM, even AM-TV and FM-TV are now
a reality. FM multiplex stereo is still
in the experimental stage. not because
of engineering problems, but only be-
cause standards have not yet been
adopted.

Theoretically all of these methods
could be engineered for more stereo
channels, with the possible exception
of the disc recording. But if such im-
provements do come, conversion of
existing equipment will be no more dif-
ficult than the changeover from mon-
aural to stereo. We'll see next month
just how easy that is. TO BE CONTINUED

*Harvey Fletcher, *“Speech and Hearing,” D.
Van Nostrand Co., Inc., New York, 1929,
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1

HE scene on our cover might well

have been photographed in a large

metropolitan broadcast studio—but

it wasn't! This ultra-modern setup
is in a conventional-looking country
home literally nestled in one of the
mountain-hills of northern New Jersey.
It is part of the workshop-home of
Les Paul and Mary Ford, that pair
who enthrall music lovers and enthuse
audio technicians by using electronics
to multiply their talents.

The visitor’s first impression is that
of more mikes than he has ever seen
in a broadcast studio. Then he views to
his left a large control room on the
other side of a plate-glass partition,
several broadcast type tape recorders,
an ancient piano (obviously from an
early movie theater), a couple of vin-
tage phonographs (Edison and Gem)
and several guitars.

But the technician is struck chiefly
by the big control console that domi-
nates the center of the photograph on
this page, and even more by Les’

COVER FEATURE

A tour through the popular guitarist’s studio
home reveals some of the equipment and tech-
niques he uses to blend the electronic and
musical arts into his exciting “New Sound”

TECHNICIAN

and

wenc e MUSICIAN

—

attitude toward it. Referring to it
affectionately as “The Monster,” he
swings the panel up on its hinges, props
it with an eld piece of board kept in-
side and points out the 19 low-level
amplifiers in its belly.

The console—a complete control for
stereo with a third channel if needed
—has a complete set of filters to attenu-
ate any part of the audio spectrum, and
a fantastically flexible switching and
patching system. An audio oscillator
(for checking) forms part of the con-
sole, and a vibrato unit (built, inciden-
tally, from the RADIO-ELECTRONICS
article on page 57 of the March, 1957,
issue) is built into one end of the
console.

Les Paul is an artist who has made
his way to success by making practical
electronics part of his art. His “New
Sound” (sometimes called “the Les
Paul effect” by audio technicians) is, of
course, an application of electronic
techniques. What is not so well known
is that Les Paul has been a researcher

A small portion of the studio.
corders; center is the Monster; at its right the Octopus, flanked by its cight
amplifiers and—at the extreme right—ithe power supplies for the equipment.
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At left are two standard Ampex tape re-

www.americanradiohistorv.com

and experimenter in the electronic end
of the recording field since early in his
career—even before his career.

His first venture into electronic music
was at the age of 13 in his boyhood
home in Waukesha, Wis. Fascinated by
the family’s radio—phono combination
—a Kolster—and discontented with the
volume level of his first guitar, he de-
cided to combine the two. The phono
cartridge was taped to the body of the
guitar, with the sharp needle embedded
in the wood and the output fed into the
phonograph input. The experiment was
successful, and Les had a guitar that
would play at any level he liked, to the
limit of the set’s volume control.

From this crude contact pickup to
home recording was just a step. A trip
to Milwaukee netted another pickup and
a Western Electric double-button mike.
An old spring-wound console Victrola
became the recorder. The 13-year-old
experimenter placed the new pickup in
its tone arm and connected the new
mike and old guitar pickup to the am-
plifier input. The record blanks were, of
course, the pregrooved type available
to experimenters before World War II.
Les was not too satisfied with the re-
cordings, but remembers that his
mother used it later to record him over
the air from WHAD in Milwaukee,
where he started to play in 1930, at the
age of 14.

The first recording assignment for
which he was actually paid, however,
did not come till 1931, when he made
his first commercial record (Deep-Eim
Blues on one side and Just Because on
the other) for Champion Records.

Throughout his early recording
career, Les always sensed something
not quite right in his recordings. Pos-
sibly the horrible quality of some of his
own boyhood efforts had revealed to
him that—the engineers to the contrary
—a recording setup need not be auto-
matically perfect.

Finally, in 1942, during a recording
session with Bing Crosby, he declared
his opinion. The stuff just wasn’t right,
he said. A singer shouldn’t sound as
if he had his head in a rain barrel.
The recording engineer was too much

RADIO-ELECTRONICS
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Closeup of Octopus shows width of
tape and the eight-track heads.

amused at this outbreak from a mere
musician to be insulted, but his record-
ing partner took the matter seriously
and invited Les to do something about
it—if he was convinced that something
could be done.

And Les was. Forsaking the profit-
able side of recording, he set up in a
Hollywood garage a studio to be devoted
to research. The recorder—still used
occasionally—was a home-built job,
with a Cadillac flywheel for the turn-
table and airplane surplus parts for
much of the rotating machinery. The
bed of 3/16-inch boiler plate adds to
its “built-like-a-battleship” appearance.
Les says it's completely vibrationless,
and the idea seems plausible.

(In spite of its virtues, and even
though some of his bhest records have
been made on it, Les is ordering one of
the better commercial cutters for such
records as he may find it expeditious to
cut himself. Most of his records, how-
ever, are cut from tapes forwarded
from the New Jersey studio.)

In this garage studio Les worked
from 1944 to 1950, always searching
for better sound. At first the research
represented a steady expenditure, but
toward the end of the period its reputa-
tion grew till it threatened to become a
commercial success and Les had to hire
two other people to take care of the
work.

Possibly the most successful result
of the research period was that of
multiple sound on a record. After much
experimenting with adding parts—the
“Les Paul effect” of decaying echo—
and the expenditure of more than 500
recording blanks, Lover and Brazil were
produced. An auto accident at this time
put Les in the hospital for nearly 2
years and ended the garage period.
During the latter part of his hospitali-
zation he had time to study his problems
further, and one of the results was a
switch to tape as the recording medium
for the New Sound.

Tape was a natural for the jobh. Les
added an extra playback head just be-
fore the erase head. Then he recorded
one of the parts of the projected piece
of music on the tape. When the tape
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The Les Paul cutter, plus a playback arm.

The two flat slabs under motor and cutter are iron plate.

was rewound and played back, the pick-
up head picked up the signals from the
tape just before it entered the erase
head and re-recorded them an inch or
two down the tape, combined with the
second part which Les, monitoring with
headphones, was playing. The tape
would now have two parts on it, and
the process could be continued as long
as desired so that the finished tape
might have Les playing a dozen or more
guitars. (The maximum number of
parts recorded on a single tape was 24,
and 21 parts were recorded on a disc
in the pre-tape period.)

With the new tape machine, Les and
Mary settled down temporarily in
Jackson Heights, N. Y., and with it re-
corded some of their greatest successes.
Here for the first time Les ran into
a new technical difficulty—neighbor
trouble. Their life in show business
had conditioned them to “getting up
early in the evening” and doing most of
their serious work after the show closed.
To avoid eviction, they had to modify
those hours somewhat. Even then, some
work was done to the accompaniment
of tenants pounding the ceiling. One
recording, Just One More Chance, was
actually made with Mary singing with
her head under a blanket, apparently
without adding any new effect that
could be noted.

The only disadvantage of the tape
machine was that each recording was
necessarily erased in mmaking the next,
so that an accident in, say, the 11th
part would make it necessary to do
the first 10 ail over again. This was the
reason for “The Octopus”—it cured that
weakness.

That instrument is another Ainpex
tape recorder, but with a tape 1 inch
wide. Eight parts can be recorded side
by side on its eight tracks. They can
be blended as required, or one or more
can be rejected and new parts sub-
stituted, without losing recordings that
may be useful. They can be mixed on
the control console and a trial tape
made up. If the composite recording is
not all that might be desired, it is a
simple matter to erase it and try an-
other arrangement. The original eight
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tracks can still be drawn on at will.

The Octopus sits at the right of the
control console in the photograph. To
the left of the Monster are two conven-
tional Ampexes, and to the right of
the Octopus are its eight amplifiers.
The tall rack at the edge of the picture
contains the power supply for the whole
equipment.

But this is not the whole story. Once
the visitor has recovered somewhat
from the overwhelming effect of all
this equipment, Les takes him out to
the “new studio,” which was apparently
the old barn. The inside is a complete
television studio, two stories high, with
a control room on the mezzanine at one
end and garage doors at one side wide
enough to admit a fleet of trucks driv-
ing abreast.

One might wonder how—with all this
electronic equipment to keep in order—
Les gets any serious work done without
the help of a full-time engineer. But
the Les Paul and Mary Ford fan need
not worry—even while this article was
being written, word of their new con-
tract with Columbia Records came out,
and we can expect soon to hear a
number of their records under the
Columbia label. END

“Yes, George, that’s a fine stereo system
you have there.”
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AMPLIFIERS FOR (

By HERMAN BURSTEIN

YEAR ago scarcely a stereo pre-
amp or amplifier was to be
had, despite the fact that stereo
tapes were already well estab-

lished. Today, a spate of stereo ampli-
fiers—some purely control units, others
including power amplifiers as well—
are coming off the production lines.

Considering the newness of the stereo
amplifier, we can expect to find consid-
erable variation in the controls and
features of the units produced by dif-
ferent manufacturers. This is all to
the good, for it permits a field evalua-
tion as to the best ways of coping with
the special problems raised by stereo—
problems involving control of gain,
hass, treble, loudness, balance between
channels, etec.

Based on replies to a questionnaire
sent to manufacturers of high-fidelity
amplifiers, a listing of principal fea-
tures and characteristics of a number
of representative stereo amplifiers has
been made. The data appear in the
tables. Several of the listed units in-
clude dual power amplifiers, while the
rest are purely stereo control amplifiers.
Some of the manufacturers, whose
product is listed in the tables, make
other stereo items as well. For the sake
of conciseness, however, just one repre-
sentative unit was selected for the
present discussion.

Inputs and outputs

Conceivably, the stereophile could use
three high-level inputs—that is, pairs
of inputs.

One pair would be for two tuners.
At present, most stereocasting is of
the FM-AM variety: an FM station
and its AM adjunct broadcast the two
channels of a stereo program. Even-
tually, stereocasting will probably be
all-FM in nature, employing the multi-
plexing technique that permits one FM
station to transmit two signals (see
page 53).

The second pair would be for a
piezoelectric stereo cartridge. A sub-
stantial number of such pickups are
already on the market, those of Astatie,
Electro-Voice, Ronette, Sonotone, etc.
(see “Stereo Phono Cartridges, Pait
I,” RADIO-ELECTRONICS, September,
1958).

The third pair of high-level inputs
would be for a stereo tape amplifier.
While the stereo disc is making today’s
headlines, there is no reason to believe
that stereo tape will fade away. Devel-
opments such as the four-track stereo
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A survey of the stereo preamps and preamp-ampli-
fier combinations you can find on your dealer’s

shelves today

head, permitting more to be recorded
on a given-size tape reel, indicate that
the price of stereo tape will come down

appreciably from its present rather
lofty height.
Lookifig at, Table I, which sum-

marizes input and output facilities of
the stereo amplifiers surveyed here, we
find that most of the units provide at
least three high-level inputs, including
one for piezotlectric cartridges, while
a couple have four high-level inputs.

In monaural equipment separate low-
and high-level inputs for magnetic car-
tridges are usually provided to accom-
modate the substantially different output
levels of various magnetic cartridges,
thereby preventing possible overload
of the input stage. While all
the stereo amplifiers have magnetic
phono inputs, it is the exception rather
than the rule to find separate low- and
high-level magnetic phono inputs. This
is understandable in view of the com-
plexity of stereo amplifiers and the
resultant desire to keep such inputs to
a minimum.

It is interesting to note that all the
amplifiers listed in Table I are designed
to accept a signal directly from a tape
head, saving the stereophile the cost
of tape playback amplifiers. In every
case but one, the manufacturer claims
to provide NARTB equalization—a 23-
db boost at 50 cycles with reference to
1,000 cycles, and about a 10-db cut at
15,000 cycles. The sole exception is the
Leak Point One, a British amplifier,
which incorporates the CCIR equaliza-
tion curve standard in Europe. This
provides somewhat less bass hoost and
treble cut than the NARTB charac-
teristic.

Worthy of special note is the ap-
CC
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Fig. 1—a—Cirenit of a piczoclectrie

phono ecartridge; b—FEqguivalent cirenit

of the same cartridge showing the high-

pass filter formed by the ecircuit ele-
ments.
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proach to tape equalization in the
Sargent-Rayment amplifier. Three play-
back curves are provided: the NARTB
curve for 15-ips or 7.5-ips tapes played
with a head having a .00015-inch gap;
the NARTB curve, modified by the
addition of treble boost reaching 11 db
at 10,000 cycles, for playing 7.5-ips
tapes, with a head having a .0005-inch
gap and a curve for 3.75-ips tapes.
Only a couple of the listed amplifiers
permit the tape output jacks to be
switched out of the circuit when the
signal source is a tape amplifier. In
some tape amplifiers a feedback path
can be set up so the signal from
the tape amplifier’s output jack goes
to the control-amplifier’s input jack,
into the tape amplifier’s input jack,
again to the tape amplifier’'s output
jack, ete. The result is an intolerable
howl, squeal or sputter, unless one of
the connections is broken. Hence the
desirability in some cases of having
the control amplifier disconnect the
tape output jack when the control
amplifier is receiving a signal from the
tape amplifier. With most modern tape
recorders this is not a problem. The
switching is handled at the recorder.
The piezoelectric cartridge has spe-
cial loading problems, and the majority
of the amplifiers in Table I, according
to the questionnaire replies, recognize
this by providing a special jack for
such a cartridge. This type of pickup
inherently responds to groove ampli-
tude, as contrasted with the magnetic

pickup, which responds to groove
velocitv. Hence, in playing an RIAA
recording, the piezoelectric cartridge

requires bass cut and treble boost. The
treble boost is incorporated in the
cartridge itself in the form of mechan-
ical resonance. The bass is cut by feed-
ing the cartridge into a load resistor
of proper value. The cartridge capac-
itance plus other circuit capacitances
form a high-pass filter in conjunction
with the load resistance, as in Fig. L.
If the time constants of the circuit
capacitances and the load resistance
are correct, the proper amount of bass
droop takes place. Taking into account
the capacitance of his cartridge and
the probable range of values of other
circuit capacitances, the manufacturer
recommends the necessary load resist-
ance, which lies between 500,000 ohms
and 3 megohms. Values around 2 meg-
ohms are typical.

Another solution is to convert the
piezoelectric cartridge into a velocity-
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MANUFACTURER

TABLE |
INPUTS AND OUTPUTS

NARTE
EQUALIZ

HEAD
INPUTS

TAPE
QuTPUT
FOR TAPE A SWITCHED |_ IN

OuT OF | (EXCEPT |
CIRCUIT

| NUMBER OF

| OTHER
ELECTRIC | HIGH-LEVEL

INPUTE

PFIEZO) |

ALLIED RADID KNIGHT DUAL NO YES NO YES 3 -
KN734 AMP-PREAMP
ALTEC LANSING 445A DUAL PREAMP YES YES NO YES 4 MICROPHONE
AMPEX Controt Center DUAL PREAMP ND YES N YES 3 -
ARKAY RADIO KITS SP-6 DUAL PREAMP ND YES NO YES ? -
BELL SOUND SYSTEMS 3030 DUAL NO YES NO YES H -
AMP-PREAMP
8 IC DB212 DUAL NO YES NO YES 3 -
AMP-PREAMP
M-1200 DUAL YES YES - YES YES 2 Co
AMP-PREAMP
DSC-1 STEREO NA NA NA NA NA -
DYNAKIT ADAPTER
ELECTR C HF81 OUAL NO YES ND YES 3 MICROPHONE
AMP-PREAMP MULTIPLEX
AR 0 \G EOU 248 DUAL PREAMP YES YES NO NO 2 MICROPHONE
X-101 OUAL YES YES NO YES 2 -
AMP-PREAMP
GENERAL ELECTRIC MS-4000 DUAL NO YES NO YES 2 - |
| AMP-PREAMP
GROMMES PRECISION ELECTRONICS 208 OUAL PREAMP NO YES NO YES 3 -
AARMAN KARDON A-250 DUAL YES YES NO YES 3 -
AMP-PREAMP
HEATHKIT SP-2 QUAL PREAMP NO YES YES YES 3 MICROPHONE
KNIGHT KIT Y-176 OUAL PREAMP NO YES YES YES 2 MICROPHONE
LAFAYETTE RADIO KT-600 DUAL PREAMP NO YES YES YES 3 MICROPHONE
LEAK POINT ONE DUAL PREAMP ND NO NO YES 2 MICROPHONE
USES CCIR
MADISON FIELDING 320 DUAL NO YES NO YES 2 -
AMP-PREAMP
MARANTZ 6 STEREQ NA NA NA NA 3 -
ADAPTER
M ATORIES css PREAMP YES YES ND YES 2 -
MONAURAL
WITH STEREOD
CONTROLS
3o DUAL YES NO NO YES 2 -
AMP-PREAMP
SP-210 OUAL PREAMP NO YES NOD YES 3 MICROPHONE
MULTIPLEX |
SARGENT-RAYMENT SR-17-17 oUAL NO YES NO YES 3 - ‘
AMP.PREAMP
SCOTT, H. H 299 0UAL YES YES NO YES H -
AMP-PREAMP
SHERWOOO ELECTRONIC LABS $-5000 DUAL NO YES NO YES 3 -
AMP-PREAMP
STROMBERG-CARLSON ASR-433 OUAL NO YES NO N 2 -
AMP-PREAMP |
TECH-MASTER ALL TRANSISTOR qn OUAL PREAMP YES Nt NO YES 2 -
VIDEO INSTRUMENTS ALL TRANSISTOR 88 NO YES NO YES 2 MICROPHONE

OUAL
AMP-PREAMP

NI1-—No infoimation from manwacturer
NA—Not applicable

responding device, either by feeding its
output into a small load resistor (47,-
000 ohms is typical) or by placing it
in series with a small capacitance. An
example of the latter technique, used
by Sargent-Rayment, appears in Fig.
2. Either method—small load resistor
or small series capacitor—produces
high-pass filter action through all or
substantially all of the audio range,
so the signal from the piezoelectric

OCTOBER, 1958

cartridge rises with frequency in the
sante manner as the signal obtained
from a magnetic cartridge, assuming
constant groove velocity at all fre-
quencies. Hence the piezoelectric pickup,
when converted into a velocity-respond-
ing device, can be treated—its output
equalized and amplified—just like a
magnetic cartridge. The advantage is
that various equalization curves can
then be applied to the cartridge output;
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whereas when the piezoelectric car-
tridge is treated as an amplitude device
and fed into a high-level input jack,
only RIAA equalization can be achieved.

Stereo controls

When using a mwonaural source such
as an FM tuner, the stereophile may
want to feed the signal into both chan-
nels so both power amplifiers and both
speakers are operating, producing a
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quasi-stereo effect. Table II shows that
all the amplifiers for which there is
information permit the user to feed
one signal to both channels. This is
also useful for balancing the levels of
the two speakers with respect to each
other—using a monaural signal. Proper
balance would occur when the sound
appears to come from a point midway
between the speakers.

The stereophile may also want to
combine two signals so both amplifiers
and both speakers reproduce the com-
bined signal. This situation is apt to
occur when playing a monaural disc
with a stereo cartridge. Each section
of the cartridge puts out the same
signal. By combining the signals from
each section, two advantages are
obtained: greater output from the car-

TO PHONO PREAMP GRID

2.TMEG 100 put
I

47K

Fig. 2—lnput network for converting a
piezoelectric cartridge into a velocity
device.

tridge, giving a higher signal-to-noise
ratio, and cancellation of vertical
rumble. The two sections of the stereo
cartridge are phased so that their out-
puts are in phase with respect to lateral
motion, representing the audio infor-
mation, and out of phase with respect
to vertical motion, representing rumble.
Hence by combining the outputs from
the two sections of the stereo cartridge,
the audio signals are added in phase,
while the rumble signals are added out
of phase, giving an appreciable degree
of cancellation. All of the amplifiers
for which there is information permit
two signals to be combined.

At least in the early days of stereo,
a channel-reversal switch was con-
sidered a necessary feature, permitting
the left-channel signal to be fed to the
right speaker and vice versa in the
event the channels had been reversed
in the original program source—tape,
disc or FM-AM stereocast. Yet a num-
ber of amplifiers do not include a
channel-reversal switch. Apparently it
is felt by their manufacturers that the
left-right distinction has been suffi-
ciently standardized to let them omit
the channel-reversal feature. However,
there is some question as to whether
such standardization has been reached
in the case of FM-AM stereocasting,
although it does exist with tapes and
discs. For tape, the left channel is on
the upper half of the tape when it
moves from left to right. In the stereo
disc, the left channel is inscribed on
the left groove wall as one looks head
on at the record in normal playing
position.

A phase-reversal switch has also
been considered a necessity by many—
it lets you shift one of the signals 180°
with respect to the other. Incorrect
phasing of the speakers in relation to
each other causes an improper spatial
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orientation of sounds, particularly
sounds supposed to emanate from a
point between the two speakers. Some
of the listed amplifiers permit the user
to reverse phase at the amplifier,
although this can be done at the speaker
by reversing its leads.

Balance, tone and volume

A balance control also is widely
thought an important feature of a
stereo amplifier, yet some of the listed
amplifiers do not contain one. Instead,
they have individual gain controls for
each channel, which are adjusted to
bring the speaker outputs into balance.
The balance control employed in the
remaining units alters the levels of the
two channels in relation to each other,
at the same time maintaining their
total—outpuf nearly constant. At the
extreme setting of the balance control,
as shown in Table II, the difference
between channel levels ranges from as
little as 6 db to as much as infinity—
complete silencing of one channel.

Proper balance may vary with the
listener’s accustomed position in the
room. However, when he is in this
position, he may not be within reach
of the balance control, so he has to
have someone else manipulate the bal-
ance control or get up several times to
adjust it himself. Heath has solved this
problem by placing its balance control
at the end of a 20-foot cable.

An unusual balancing feature is
provided by the Madison Fielding series
320, employing a 6AF6 dual indicator
tube. The amplifier has a built-in tone
generator consisting of a 2-ohm resistor
in series with the center tap of the
power transformer, as shown in Fig. 3.
This provides a 120-cycle tone. There
are two controls marked “calibrate,”
one for the left channel and one for the
right. When turned on, these feed the
120-cycle tone to the left and right
amplifiers. The output from each ampli-
fier is amplified by a triode and fed to
the two grids of the 6AFS86, as in Fig. 4.
The listener balances the two sections
of the stereo amplifier by adjusting the
gain control of each channel (there is
no balance control) until the shadow
of each half of the eye barely closes.
This assures that the left and right

CALIBRATE LEFT
L AMPL

1

RIGHT

CALIBRATE | AMPL
PWR TRANS Bt
20
n7vac SAA
b= =
B+
b 70 PWR
" SUPPLY
FILTERS

Fig. 3—Tone generator for channel bal-
ancing used in Madison-Fielding Series
320.
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8MEG  IND AMPL

L BALANCE
INDICATOR

6AF6
RIGHT CHANNEL OUTPUT STAGE

Fig. 1 —The 6AF6 dual indicator tube is

used with half of a 12AX7 as a balance

indicator te show when both channels
are properly balanced.

sections of the stereo amplifier produce
equal amounts of power for equal in-
coming signals. This is very desirable
when using matched speaker systems
and equal inputs. However, when using
dissimilar speaker systems or dissimilar
inputs—as in FM—-AM stereocasts—the
value of this magic-eye balancing fea-
ture would appear to be limited.

The majority of the stereo amplifiers
have a master gain control which simul-
taneously varies the gain of both chan-
nels. In the Heath SP-2, separate con-
trols are provided. However, these are
concentric with each other and have a
locking feature so they can operate as
one. So Heath actually provides both
ganged and separate operation.

As volume is reduced or increased
with the master gain control, it is vital
that the 7»elative levels of the two
channels do not change significantly as
volume is reduced or increased. Such
relative change as does occur is referred
to as tracking error. Information on
tracking error was supplied by eight
of the manufacturers listed in Table II.
Various methods are used to keep this
error to a minimum. Some of these,
citing from replies to the questionnaire,
are: “Controls are manufactured to
specification.” “Close tolerance controls
—anti-backlash.” “Quality control on
the part of the control manufacturer.”
“Special taper on control.” “10%
potentiometers with external resistive
correction where necessary” (10%

RADIO-ELECTRONICS
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TABLE 11
STEREO CONTROLS

WITCH 0 q RA 0 RC A
U g RRORB
A U 1.
U 1)
ALLIED RADIO KKN':;;;:I YES YES YES INFINITE YES 1 SEPARATE SWITCH IN*
ALTEC LANSING 445A YES NA YES 13.5 YES 1.6 SEPARATE SEPARATE
AMPEX Control Center YES NA ND NA NO NA GANGED SEPARATE
| ARKAY RADIO KITS SP-6 YES NA YES 2 ves 2 GANGED SEPARATE
BELL SOUND SYSTEMS 3030 YES NO YES INFINITE YES Z GANGED SEPARATE
[ BOGEN, DAVID DB212 YES YES YES 12 YES 1 GANGED NONE
l DewALD M-1200 YES YES YES HA YES 2 SEPARATE SWITCH IN
| DYNAKIT DSC-1 YES V NA YES 2 - YES 1 ON PREAMPS  SWITCH IN
| ELECTRONIC INSTRUMENTS CO.(EICO) | HF8) YES NO YES 12 YES NI SEPARATE NONE
FAIRCHILD RECORDING EQUIP 248 NO NA YES  INFINITE YES 1 " SEPARATE SWITCH IN
! FISHER RADIO X-101 YES NO YES 14 YES 1.5 GANGED SWITCH IN
| GENERAL ELECTRIC MS-4000 YES YES YES  INFINITE YES 3 GANGEO SEPARATE
: GROMMES (PRECISION ELECTRONICS) 208 NO NA YES 12 YES 1 GANGED SWITCH IN
| HARMAN-KARDON A-250 YES NO YES INFINITE YES ! GANGED SWITCH IN
' HEATHKIT SP-2 NO NA B YES 1 YES NA SEPARATE SEPARATE
KNIGHT KIT Y176 YES NA YES INFINITE YES 16 ~ SEPARATE SEPARATE
{ LAFAYETTE RADIO KT-600 YES YES YES TINFINITE NO NA SEPARATE SEPARATE
| VErK I POINT ONE YES NA YES INFINITE YES NI GANGED NONE
MADISON-FIELDING 320 NO NO NO NA YES NI SEPARATE SEPARATE
| MARANTZ 6 YES NA ‘ NO NA YES ’ ! ON PREAMPS ~ ON PREAMPS
; MEINTOSH LABORATORIES css YES NA YES 12 YES 1 GANGED SEPARATE
NEWCOMB AUDIO PROOUCTS 012 YES NO YES NA YES NI GANGED SEPARATE
PILOT SP-210 YES NA YES NI YES NI SEPARATE NONE
SARGENT RAYMENT SR-17-17 YES NO YES 2 YES 4 GANGED SWITCH IN
SCOTT. H H 299 YES YES YES 40 YES 1 SEPARATE SWITCH IN
I SHERWOOD ELECTRONIC LABS $-5000 YES YES YES 40 YES 1 GANGED " GANGED
| STROMBERG CARLSON ASR-433 NO NO NO INFINITE YES NI SEPARATE SWITCH IN
TECH-MASTER [} YES NA YES INFINITE YES 2 SEPARATE NONE |
VIDED INSTRUMENTS 88 YES YES YES INFINITE YES 3 GANGED SWITCH IN
NI—No intonmation from manufacturer
NA--Not applicable
| "Bwiteh in means that compeasation is added 10 standard volume control switching it to a loudness control
accuracy means deviation of no more each channel is more versatilee To provided. In most units loudness com-

than 1 db). “Padding of control taps.”

Fig. 5 is a good illustration of how
one manufacturer, Precision Electronics
(Grommes), minimizes tracking errvor
in the master gain control by shunting
resistors across taps on the potentiom-
eter for each channel. Through these
resistors, the two potentiometers are
brought into correspondence not only
at maximum and minimum rotation but
also at two intermediate points. This
limits the amount of tracking error
that can occur at other intermediate
points.

While the majority of stereo ampli-
fiers have ganged bass and ganged
treble controls, a significant number
use separate tone controls for each
channel. There is room for argument
in behalf of either practice. The ganged
tone control simplifies operation and
appearance. The individual control for
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illustrate, if the stereophile has dif-
ferent speakers for each channel, he
may want corrective bass boost in one
but not in the other or he may want
different degrees of such hoost in each
speaker. Similarly, he may seek dif-
ferent treble correction in one speaker
than in the other. Even when using
matched speaker systems, their location
and orientation with respect to the
listener may call for different degrees
of tone adjustment. Furthermore, the
need for different tone correction in
each channel may arise from differ-
ences in the signal source.

Almost all the listed amplifiers give
the user the option of introducing
loudness compensation. Sometimes this
consists only of bass boost to compen-
sate for the apparent loss of low fre-
quencies to the ear at reduced volume.
In others, some treble boost is also

www.americanradiohistorv.com

pensation is switched in—the gain con-
trol is converted to a loudness control.
Sometimes the switch has more than
two positions, so varying degrees of
loudness compensation are supplied. In
the Bell and Heath units, the loudness
controls are of the more conventional
kind: a continuously variable control
simultaneously adjusts the level and in-
troduces loudness compensation, while
a separate control governs level only.

Table II does not have room for all
the features found in the amplifiers
listed. Some units incorporate rumble
or scratch filters or both, and some-
times these are ganged while other
times there are individual ones for
each channel—as many as four filter
switches in all. Some amplifiers provide
for their use as electronic crossovers
or, where they include power amplifiers,
as bi-amplifiers. Two of the amplifiers
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{Tech-Master and Video Instruments)
are all-transistor units. Hum adjust-
ments are included in many, and one
of them (Harmon-Kardon) has two.

Specifications

The stereophile is interested in pur-
chasing quality performance as well
as stereo functions and features. There-
fore, Table III lists various specifica-
tions supplied by the manufacturers
concerning input resistance, sensitivity,
signal-to-noise ratio and, where power
amplifiers are included, power output.

With respect to high-level sources
such as tuners, which nowadays gen-
erally have a cathode-follower output,
input resistances of 100,000 ohms and
up are generally satisfactory. How-
ever, as indicated earlier, input resist-
ance for piezoelectric cartridges is
fairly critical and may require a load
resistance ranging from 500,000 ohms
to 3 megohms, depending upon the make
of cartridge. About 25% variation from
the value prescribed by the manufac-
turer is tolerable,

Turning to the low-level inputs,
specifically magnetic phono, we find
that the load resistances range from
47,000 to 150,000 ohms. One unit, the
Madison Fielding, provides variable
resistance from 3,000 to 50,000 ohms.
While any value above a few hundred
or a few thousand ohms is satisfactory
for the moving-coil type of magnetic
cartridge, which has very low induct-
ance, the load value is fairly critical
for the other types of magnetic car-
tridges (variable reluctance, moving
magnet, etc.) having high inductance.
In the latter, cartridge inductance and
winding capacitance plus circuit capac-
itance (cable, input tube) produce
electrical resonance within or slightly
above the audio range, causing an
audible peak. Hence a relatively small
load resistance is required to damp
this peak. But if the load resistance is
too small, there will be a droop in
treble response because of the low-pass
filter action produced by the cartridge
inductance in series with the load
resistance. So you can see why the load
resistance is on the critical side for
magnetic  pickups other than the
moving-coil type. It would seem that
the best way to provide correct load
resistance on the part of the amplifier
manufacturer is to incorporate an
accurately calibrated variable resist-
ance.

The sensitivity figures for high-level
inputs (tuner input is taken as a
representative case) appear very ade-
quate. High-level sources typically pro-
duce at least 500 mv on peaks. More
often they turn out 1 or 2 volts. The
sensitivities of the listed amplifiers
range from 50 to 400 mv on tuner in-
put. The sensitivity figures also appear
exceptionally good for magnetic phono
cartridges, most of which can produce
at least 10 or 15 mv on peaks, and
some as much as 100 mv. By compar-
ison, the listed sensitivities range from
1 to 5.5 mv. When we come to inputs
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Fig. 5—How tracking error is reduced
in a master gain control (Grommes
Model 208) by using shunt resistors.

intended for tape heads, the sensitiv-
ities~for the most part appear adequate,
but without any great margin to spare,
as the maximum output expected from
a tape head is usually below 5 mv—
2 or 3 my is typical. With the four-
track taped; scheduled to make their
appearance soon (they may have done
so by the time this is published), only
half as much output will be obtained as
before, since each track covers only
about half as much space. Consequently,
a number of the amplifiers listed in
Table III may have somewhat inade-
quate sensitivity on tape-head input
for some users’ needs.

In all cases the distortion ratings
appear to qualify the instruments as
high fidelity. In some instances the
distortion figures are exceptionally low.

For truly high-fidelity performance,
minimum signal-to-noise ratio should
be about 55 db. All the units meet this
standard on high-level inputs, generally
with a very good margin to spare.
Most of them also meet this standard
on magnetic phono input, but with a
smaller margin,

Other units

Considering the rapid pace of devel-
opments in stereo, a considerable num-
ber of manufacturers in addition to
those listed in this article will have
come out with stereo amplifiers by the
time this appears in print. However,
the ones described here are representa-
tive. Details of future units will be
presented as they become available.

At the same time there are a number
of variations in sterco amplifiers. On
the market today are stereo control
amplifiers with one power amplifier,
such as the Harmon-Kardon AX20,
permitting the audiophile to make use
of his present monaural power ampli-
fier. Also, there are dual power am-
plifiers, such as the Altec Lansing 345A,
the Pilot SA-260 and SA-232 and the
Sargent-Rayment SR-534. Then there
is a combination such as the Sargent-
Rayment SR-380, which incorporates
an FM-AM tuner (non-stereo) with a
stereo control amplifier virtually iden-
tical to that in the model SR-17-17
listed in the tables.

Finally, it should be mentioned that
there are passive units, such as the
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H, H. Scott Stereo-Daptor (see “An
Expand to Stereo Unit,” Rabpio-ELEC-
TRONICS, July, 1958, page 36) for
adapting two separate monaural sys-
tems to stereo use. The Stereo-Daptor
is inserted between two preamplifiers
and two power amplifiers or at a proper
internal point in Scott combined control
and power amplifiers. It provides a
master gain control, which can be
switched to act as a loudness control,
and affords a choice of operation—
stereo, reverse stereo (channel rever-
sal), either channel or both channels
combined. It also contains facilities for
feeding a tape recorder and accepting
a signal from a tape amplifier.

The individual now planning to “go
stereo” has a great deal to choose from
with respect to stereo amplifiers, and
there is more to come. While it is pos-
sible that no one amplifier will give
him 1009 of what he desires, the units
on the market offer sufficient variety
so that he has an excellent chance of
finding one that comes very close to
his requirements, both in terms of
stereo features and quality of perform-
ance. END

MANUFACTURERS

ALLIED RADIO CORP., 100 N. Western Ave.. Chicagn
R, 1L

ALTEC LANSING CORP., 1515 K. Manchester, Anahein,
{alit.

AMPEX AUDIO INC.. Sunnyvale, C.alif.
ARKAY RADIO KITS INC., 120 ¢'eilar 8t., New York 6.
N.Y.

BELL SOUND SYSTEMS INC., 555 Marion Itd., Colum-
bus, Obio.

BOGEN. DAVID CO., Rt. £ at Forest Ave., Parnis,
NoL

DeWALD, Div. of United Selemtific Laba. Ine.. 2515
SVth Ave., Long Island ity 1, N V.

OYNAKIT, pDynaco Inc.. 617 N. 41 St.. Philadelphia 1,
1ra.

ELECTRONIC INSTRUMENTS CO. (EICO), 33-00
Notthein Bhd., Lang iland City 1, N Y.

FAIRCHILD RECORDING EQUIP. CO., 10-40 45th
Ave., Long 1sland City, N Y.

FISHER RADIO CORP.. 21-21 44th Dr.. Long l.land
City, NOYL

GENERAL ELECTRIC. Specialty Electronic (omponents
Dept., W. Genesee 8t., Aubum, N. V.

GROMMES, U'recision Electranies Ine., 9101 King St.,
Franklin Park, 1.

HARMAN-KAROON INC., 520 Main St. Westhury,
N

HEATHKIT, Heath Co., Bienton MHarbor, Michigan

KNIGHT-KIT. Allied Radio Curp., 100 N.
Aves, Chieago 86, 1L

LAFAYETTE RADIO. 165 08 Liberty Ave., Jamaica 33,
N.Y.

Western

LEAK. Eritish Industries Corp., 8¢ Share Rd.. Port
Waslington, N, Y.

MADISON-FIELDING CORP., 5 Lorimer Si.. Rrooklyn
6, N. Y.

MARANTZ €O0., 25-14 Broadway, Long Island City 6,
NoY

McINTOSH LABORATORIES INC.. 4 Chambers St.,
Binghamton, N. V.

NEWCOMB AUDIO PROODOUCTS CO.. 6824 Leaington
Ave.. lloliywood 38, (alif.

PILOT RAOD!O CORP., i7-u6 36th %t.. Long i<iand
City 1. N, Y.

SARGENT-RAYMENT CO.. 4926 k. 12th 8t.. Oukland 1,
Calif.

SCOTT, H. H. INC.,
Mas-.

SHERWOOO ELECTRONIC LABS. INC., 4300 N. Cali-
fornia Ave,, (hicago 18, I1L

STROMBERG-CARLSON. Div. of General Dynamies,
1700 I'niversity Ave., Rochester 3, N, Y.

TECH-MASTER CORP., 75 Front St.. Brooklyn, N. Y.

VIDED INSTRUMENTS CD. INC., 2002 Pennsylvania
Ave., Santa Monica, Calif.

111 Powder Mill Rd., Mayvnard,

RADIO-ELECTRONICS
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Western civilization — represented
by American skyscrapers—is de-
picted on the giant sereen formed
by twe inelined inside surfaces of
the Philips pavilion. The diamond-
shaped objects on left are a few
of the loud speakers.

-4

It was possible to get
only a portion of the
equipment — 3-channel
tape plavers, 15-channel
control tape apparatus,
sound amplifiers and
amtomaltie switching and
control racks — into a
single photograph.

The main control desk.
The man in the back-
ground is 8. L. de
Bruin, pavilion man-
ager. He designed the
automation edquipment
and is “‘captain of the
ship” in the perform-
ance of the Poeme Elec-
tronique.

www.americanradiohistorv.com

“Heroic Stereophony’ is the term the editor
uses to describe the world’s most impres-
sive and ambitious audio demonstration

LOUDSPEAKERS

By H. GERNSBACK

T the Brussels Universal Ex-
position, the outstanding fea
ture in electronics is probably

the Philips Electronic Poem.
It is possibly the most heroic stereo-
phonic sound presentation in existence.

The Philips Radio Corp. of Hol-
land, employing over 160,000 people
in 58 countries, used its best elec-
tronic engineering talent to put to-
gether the electronic poem. It was two
yvears in the making. First, they en-
gaged world-famed architect Le Cor-
busier to build a 6-story concrete and
steel tepee-shaped auditorium that
stands—not seats—500 people. He also
wrote the script of the “poem.” Next
they engaged Edgar Varése, France's
inventor of musique concréte (‘“‘concrete
music”) to write the extraordinary
music to accompany Le Corbusier’s
script. This took over a year. The
Philips people gave the two geniuses
carte blanche and the two artists went
the limit, if not bevond!

A number of Philips engineers ar-
ranged a private hearing of the poem
for us in the auditorium so we could
report it to the readers of RADIO-
ELECTRONICS.

The poem is comparatively simple
in scope. On the stark concrete walls
are flashed, in quick succession, un-
related huge colored pictures of life
on this planet—the genesis of the earth
and the various creatures that populate
it. Then man and his accomplishments,
down to modern times, are recorded.
The pictures, a riot in color, flash by
at express speed, often bewilder the
onlooker, but they tell a connected
story once you get the drift.

But it is the stereophonic sound that
is the nucleus of the show. First, there
are 400—four hundred—Iloudspeakers,
nearly all going simultaneously for
most of the performance. The speakers
are placed all around the auditorium in

RADIO-ELECTRONICS
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various strategic positions, all of them
turned toward the concrete walls on
which the sound impinges and from
which it is reflected. Placement of the
400 speakers was a long arduous task.
The musique concréte was recorded on a
three-track magnetic tape and can be

varied in intensity and quality. Other @

startling sound effects are produced,
from a large console operated by three
sound-musician technicians.

The music—if one can call it really
music—can best be described as highly
sophisticated sound. It comes at you
in staccato, often explosive effects,
Shrieks, groans, auditorium-shaking,
wrenching sounds. Sound flares, sound
blobs, driving whistle sounds, rustling
broken-glass effects for pianissimos,
followed by battering-ram crashing
fortissimos. Like the pictorial counter-
part of the poem, the music is seldom
connected into a musical phrase or
rhythm—mostly there are stark con-
crete staccatos. Often, the intense
spine-tingling  reverberations  over-
whelm you as the sound impinges on
you from all directions at once, only
to numb you in turn with extremely
high shrieking, whistling eerie echos.

As man becomes more civilized and
his modern inventions are depicted, the
musique concréte rises to a cacophony
of mechanical sounds: harsh grinding
metal upon metal, clanking-gnashing
gears, shrieking brakes, the elegant
click-clack of precision machinery,
clock noises in profusion—in fact,
every type of industrial sound is woven
into a remarkable tapestry of rhythmic
poetry of tonal reverberance.

From this wholly inadequate word
picture of sound, one might get the
impression that the whole performance
was only a rendition of jumbled sound.
Nothing could be more wrong. The
electronic poem is truly a highly
coordinated work of art. Nor do the
400 loudspeakers decibellow you out of
the auditorium—even when going
fortissimo. Here the engineers per-
formed a miracle of sorts.

And while at the end you are wrung
acoustically numb, your eardrums
were never painfully hurt. For the
electronic poem creates a deep emo-
tional effect—it is an experience you
will never forget.

The impression on the large audience
varies widely. Some people are appar-
ently stunned and leave, talking in
subdued whispers. Others are plainly
bewildered—some look angered. Some
laugh hysterically, others shake their
heads. Curiously, according to the di-
rector, there has never heen any
applause in the auditorium. The in-
itiates, however, leave wildly enthusi-
astic and come back several times.

The director reacted favorably to our
urgent suggestion to have the Elec-
tronic Poem shown in a few selected
US cities in specially equipped film
houses. We hope that Philips will do it

soon. Audio fans are certain to patron- -

ize these shows.

OCTOBER, 1958

SAPPHIRE
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vs DIAMOND

How long should « stylus last?

Dear Editor:

In the article, “Hi-Fi Record Care”
(Rabp1o-ELECTRONICS, July, 1958, page
30), the author, Arthur A. Hundley,
makes the statement: “As a general
estimate, a metal needle should be re-
placed after about 20 hours of actual
use and a sapphire after about 100
hours, and a diamond should last at
least 10 times longer that the sapphire.”

This statement is in strong contradic-
tion to information given hy-the better

- needle manufacturers and by independ-

ent critics. For example, in a study
entitled The Wear and Care of Records
and Styli by Harold D. Weiler (Climax
Publication Co., 1934), the following
statements occur: -

“The opinion [of experts] varied. But
all were in agreement that a sapphire
stylus should be replaced after it had
been in use between 10-30 hours on
long-playing records. . . . To create a
flat on a diamond-tipped stylus which
is equal in size to the one shown in
Fig. 31 (.00075”) the average use re-
quired was 143% hours against 3%
hours for the sapphire under the same
test conditions.”

According to Mr. Weiler, the fol-
lowing comparison between sapphire
and diamond needles resulted from his
study:

Ratio,
Flat: Sapphire: Diamond: Diamond to
{Inches) (Hours) (Hour) Sapphire:
.001 Tl 307% 41:1
00125 17 697 41:1
0075 38 1538 40.5:1

The ratio arrived at by a famous
British expert, Stanley J. Kelly, was
42 to 1. In other words, the diamond
stylus lasts 42 times as long as a
sapphire.

In view of the above, I think it is
important to hear Mir. Hundley’s ex-
planation of the figures given. If the
experts cited above are right—and
their observations are backed up by
experiments involving thousands of
cases—then Mr. Hundley has given
your readers misleading information
regarding the relative value of sap-
phire and diamond needles. This in-
formation might very well result in
spoiling a lot of good hi-fi records by
using a sapphire needle long after it
was worn to the point where it can
damage the grooves of the LP’s.

L. E. MapisoN
Dusseldorf, Germany

MR. HUNDLEY'S REPLY

(Mr. Madison’s letter was referred

¢ to Mr. Hundley for his comment, which

follows—Editor.)
Dear Editor:
After having

read Mpr. Madison’s

END : letter, I am not sure whether he is

www americanradiohistorv com

disagreeing with the expected life of a
sapphire stylus, the ratio between
diamond and sapphire life, or both.

It seems like a case of oversimplifi-
cation to say that “a diamond lasts 42
times as long as a sapphire.” Consider-
ing the varying qualities available in
both types, it does not seem possible
that a definite ratio would hold true in
every case. The figures are also based
on a rather short playing time for the
sapphire. In my article, “Hi-Fi Record
Care,” I stated that “a diamond should
last at least 10 times longer than the
sapphire.” The “10 times” is a mini-
mum, and the statement “at least 10"
also includes 42.

The following quote is from Guide
to Audio Reproduction by David Fidel-
man (John F. Rider Publisher, 1954)
“A 1-mil sapphire stylus should be
satisfactory for about 100 to 300 12-
inch 33%-rpm sides while the
diamond stylus should last for about
10 to 20 times longer.”

From The Recording and Reproduc-
tion of Sound by Oliver Read, page
165 (Howard W. Sams & Co., 1952):
“The use of sapphire playback styli
(needles) is recommended for all types
of soft disc materials, due to the ability
of the stylus to maintain a correct
shape for hundreds of playings.”

From High Fidelity Techniques by
John H. Newitt, (Rinehart & Co,,
1953) : “The harder points (sapphire,
etc.) are usually suitable for 300 to
1,000 plays on an ordinary 78-rpm
record and considerably more if used
on a vinylite or polystyrene record.
. . . A diamond stylus has about 10
times the life of a sapphire.”

For the past 5 years I have used a
G-E variable-reluctance cartridge (8
grams pressure) equipped with sap-
phire styli. I have used each stylus
about 6 months and each received over
100 hours of wear with no adverse
results perceptible. One recording
(London LL624) has been played
numerous times over the past 5 years
and the high-frequency portions do not
seem to have been damaged at all. I
have owned a copy of Columbia ML
4895 for almost that long, and recently
I had a chance to compare it with a new
copy. I couldn't tell the difference.

I will agree that replacement before
100 hours of wear might be more desir-
able because the user would be taking
less chances. But considering time,
trouble and costs, the longer figure is
more desirable for the average hi-fi
owner. I appreciate Mr. Madison’s
interest and do not question M.
Weiler’s results, but one test cannot
tell the entire story.

ARTHUR A. HUNDLEY
Franklin Park, Il
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STEREO

PART [I—The cartiridges discussed this
month include the Duotone ACOS Hi-g;
Electro-Sonic C-100 Guyro-Jewel; Fair-
child XP-4,; General Electric Stereo Classic
and Pickering’s Stanton 45 x 45 Fluxvalve
model 371. All are magnetic types except

PHQNQ _
CARTRIDGES

By JULIAN D. HIRSCH

N last month’s article, a number of

low-cost ceramic and crystal stereo

cartridges were described. Most of

the makers of monophonic magnetic
cartridges have also announced stereo
models, and it is likely that more will
be forthcoming in future months.

As with monophonic cartridges, mag-
netic stereo cartridges tend to be more
expensive than ceramic types. In gen-
eral, they have higher compliances,
lower tracking forces and, in some
cases, wider frequency response than
the ceramic types.

The following cartridges are listed
in alphabetical order by manufacturer’s
name. All are magnetic, except the
piezoelectric Duotone, details on which
arrived too late for Part I of this series.

Duotone ACOS Hi.q

The ACOS Hi-g, type GPS80-1, is a
piezoelectric stereo cartridge imported
from England by Duotone. Its elements
ave driven by two compliant couplings
whieh form a V, visible in the photo-
graph. The cylindrical stylus bar rests
in a notch at the apex of the V. Modu-
lation of either groove wall is trans-
ferred by the stylus through the cor-
responding coupling to one of the
elements, leaving the other element un-
atfected.

Frequency response of the ACOS
type GPS80-1 is 20-17,500 cycles within
2 db (referred to the RIAA curve).
The nominal output is 1 volt. It is
available only with a 0.7-mil stylus,
either diamond or sapphire. The com-
pliance is 2 X 10 em/dyne, and rec-
ommended tracking force is 6 grams.
Channel separation is stated to be a
mmmimum of 20 db through the audio
spectrum,

The net price of this cartridge is $12
with a sapphire and $18.75 with a
diamond stylus.

Electro-Sonic C-100 Gyro-Jewel

Electro-Sonic Laboratories, who are
known for their D’Arsonval-movement
moving-coil cartridges, has announced
a stereo cartridge employing the same
basiec type of construction. The ESL
cartridges contain a long, narrow coil
mounted between the pole pieces of a
powerful magnet and pivoted in latex
blocks at both ends. In the monophonic
cartridges, the stylus drives one end of
the coil via a cantilever shoe, rotating
it about its long axis. The latex end

48

Cylindrical stylus bar trans-
fers stylus movement through
two compliant couplings to
clements  of Duotone car-

tridge

Fig. 1 —View of magnet—coil—

stylus assembly in ESL C-100
stereo pickup.

T ALNICO V MAGNET

PLASTIC-

N

the Duotone

REAR
RETAINING SCREW

\
LEFT N g
ARMATURE MOUNTING BASE / /j/
R P SOFT IRON
~ v / " REAR POLE PIECE
P = TERMINAL
EX -~
HOLDING INSULATORS

/
=7 FronT
f roLe prece
(SOFT IRON)

»

s o
FRONT
RETAINER SCREW
|N|VERSAL
GIMBAL
FINGERS — = &

JEWELED PIVOTS /
—~STYLUS

biocks prevent any appreciable vertical
motion, and any which does occur can-
not produce electrical output because
of the orientation of the coil and the
magnetic field.

Applying the same design philosophy
to a stereo cartridge has required an
ingenious mechanical solution to the
requirement of driving two coils at
right angles to each other without
interaction. The ESL C-100 stereo car-
tridge contains a miniature gimbal
structure, similar to the ones used in
gyroscopes, to let the rotor move freely
in any plane.

The two coils, each containing 60
turns of wire whose diameter is only
one-quarter that of a human hair, are
mounted at a 90° angle between a V-
shaped pair of pole pieces. A single
Alnico V magnet supplies the flux to
both sets of pole pieces. Each coil is
clamped at top and bottom with latex

www americanradiohistorv. com

GOLD PLATED TERMINALS

LATEX-

N~ LOLDING BLOCKS

ARMATURE AND ROTATING COIL

60-TURN COIL

-STYLUS MOUNTING SHOE

holding blocks, similar to those used in
the ESL monophonic cartridges. At the
bottom of each coil is a yoke, identified
in Fig. 1 as “universal gimbal fingers.”
The stylus mounting shoe is formed
into a square frame at its inner end
and equipped with four tiny jeweled
pivots. The ends of the wuniversal
gimbal fingers have small holes which
engage these jewels, and the two sets
of gimbals interleave to allow inde-
pendent movement of the two coils.
The stylus mounting shoe floats—it is
supported only by the jewel pivots and
gimbal fingers and ultimately by the
latex blocks which clamp the coils.
Fig. 2, which shows the detailed
stylus, gimbal and coil assembly, also
illustrates the manner in which the
modulation of the two groove walls
produces independent outputs from the
two coils. Modulation of the inner
groove wall (Fig. 2-a) is coupled

RADIO-ELECTRONICS
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directly to coil A, which rotates and
produces an electrical output just as
a monophonic cartridge would do. The
gimbal structure allows the moving
system to pivot and, since coil B is
constrained from moving along its axis,
the stylus assembly is effectively pivot-
ed on the end of the universal gimbal
fingers attached to coil B.

Similarly, modulation of the outer
groove wall (Fig. 2-b) rotates coil B
while coil A remains stationary and its
universal gimbal fingers serve as pivots
for the stylus and coil B. Normally, of
course, both groove walls are modulated
and the two coils are in complex motion
at all times.

The ESL C-100 cartridge is equipped
for mounting on %-inch centers in any
standard pickup arm. The coils are
internally connected and three termi-
nals are brought out. When playing
ordinary monophonic LP records, the
series-connected output of both coils is
used, which results in the cancellation
of the vertical components of the indi-
vidual coil outputs. The C-100 weighs
25 grams, which is considerably heavier
than most other cartridges.

Frequency response of the C-100 is
30-15,000 cycles, within 3 db. Its out-
put is very low (2 mv per channel at
a stylus velocity of 10 em/sec) so a
pair of matched transformers (ESL
TM100) are provided with each C-100
cartridge. These step up the output
some 10 times, which is adequate for
any preamplifier.

The vertical and lateral compliance
are each 5 X 10 em/dyne, and the
recommended tracking force is 2-4
grams. The dynamic mass of the mov-
ing system referred to the stylus is
3 milligrams. Channel separation is
20-25 db.

The ESL C-100 Gyro-Jewel cartridge
sells for $85, including the TM100 step-
up transformers.

Fairchild XP-4

Fairchild had the distinction of
marketing the first commercial stereo
pickup, the model 603. Since it sold for
$250, it understandably did not achieve
widespread popularity.

Fairchild now offers the model XP-4
stereo cartridge as well as a modified
tone arm (model 282) with wiring for
stereo outputs. The internal structure
of the XP-4 is illustrated in “How the
Stereo Disc Works” by Norman H.
Crowhurst, Rabpio-ELEcTRONICS, July,
1908, page 28. It contains two small
moving coils, mounted at right angles
to each other in a common magnetic
field, and at a 45° angle to the record
surface.

The XP-4’s coils are connected indi-
vidually to the four output terminals.
This allows complete flexibility in
connecting the two outputs for stereo
or monophonic reproduction, or for
phasing the two outputs at the car-
tridge instead of at the speaker.

The XP-4 weighs 12 grams, which is
the same as many monophonic car-
tridges including the Fairchild 225
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Fig. 2—Diagram shows how independent coil move-
ment is attained through set of universal gimbals.
series. Frequency response is not has a 0.7-mil diamond stylus. Their

stated, but the sound quality of each
channel is said to approach that of the
225 series. Nominal output is 3 mv per
channel at 7 cm/sewggecovrded velocity,
which is about half as much as the
Fairchild 225A monophonic cartridge
delivers. A transformer, such as the
Fairchild model 235, will step up the
voltage if the preamplifiers do not
have suflicient gain.

The stylus of the XP-4 is a 0.6-mil
diamond. The compliance is not stated,
but Fairchild states that it will track
recorded velocities of 30 em/sec at
1,000 cycles with a tracking force of
4 grams or less. This implies a rather
high-compliance stylus assembly. Rated
tracking force of the XP-4 in the 282
arm is 3—4 grams.

Channel isolation is 28 db at 400
cyvcles. This is one of the hetter figures
claimed for a stereo cartridge.

The XP-4, unlike other current
Fairchild cartridges, has an external
magnetic field which will exert an
attraction for a steel turntable. The
manufacturer recommends keeping the
cartridge from % to % inch ahove a
magnetic turntable surface, either by
using a foam-rubber pad on the turn-
table or by leaving three old 12-inch
records on the turntable under the one
being played.

When connecting the XP-4 to pre-
amplifiers, Fairchild recommends carry-
ing the two outputs through separate
shielded eables, keeping the grounds
isolated. This prevents the possibility
of a ground loop between the two pre-
amps, which can introduce a severe
hum problem.

The net price of the Fairchild XP-4
is $79.50. The stereo arm, model 282,
sells for $42.50.

General Electric Stereo Classic

General Electric, whose name has
become practically synonomous with
the variable-reluctance cartridge, has
developed a stereo version.

It is available in three models, all
of which use the same basic cartridge
but differ in stylus dimensions and
material. The Stereo Classic, model
CL-7, has a 0.7-mil sapphire stylus,
and the Golden Classic, model GC-7,
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performance is identical. A premium
stylus assembly is also available for
the Golden Classie, with a 0.5-mil
diamond and improved performance.
When equipped with the 0.5-mil stylus,
the cartridge is known as model GC-5.

The frequency response of the GC-7
and CL-7 is 20-17,000 cycles. The out-
put 1s 6 mv nominal per channel at a
stylus velocity of 5.5 cm/sec. The rec-
ommended load resistance for flattest
response is 100,000 ohms per channel.
The minimum load per channel is 47,000
ohms.

Fig. 8 is a cutaway view of the G-E
Stereo Classic magnetic cartridge show-
ing its construction. In Fig. 4 the de-
tails of how groove modulation is
coupled to the cartridge elements are
revealed. Modulation is separated into
two channels right at the stylus.

The stylus is mounted on a Mu-metal
arm suspended between two pole pieces.
As you can see in Fig. 4-a, movement
in one 45° direction changes the gap
in that direction and produces an out-
put from the right-hand coil. At the
same time, the gap of the other pole
piece does not change and there is no
output from the left-hand coil.

Similarly, movement in the other 45°
direction (see Fig. 4-c) produces an
output from the left-hand coil and
none from the right-hand one. Of
course, when playing a stereo disec, the
complex stylus movement produces an
output from both coils.

The stylus assembly may be easily
replaced by the user. G-E states that
the stylus is inserted directly through
the armature, which floats in damping
cushions. The effective mass of the
stvlus is approximately 2 milligrams.

The lateral compliance of the GC-7
and CL-7 is 3 X 10°® cm/dyne. The
recommended tracking force is 3.5 to
7 grams. G-E has also announced the
model TM-2G stereo pickup arm, which
will accept only G-E cartridges (in-
cluding the monophonic VR II) to
form an integrated system.

Channel separation of the G-E car-
tridges is nominally 20 db between 100
and 7,000 cycles.

The 0.5-mil diamond stylus used in
the model GC-5 has a lateral compli-
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G-E Stereo Classic line
includes 0.3- and
0.7-mil stvli. v

ance of 4 X 10”° em/dyne and a vertical
compliance of 2.5 X 10 em/dyne. It
tracks at 2-4 grams and has a fre-
quency response of 20-20,000 cycles.

The model GC-7, with 0.7-mil dia-
mond, is priced at $23.95, and the model
CL-7 with 0.7-mil sapphire sells for
$16.95. The model GC-5, with the high-
performance 0.5-mil stylus, sells for
$26.95. The model GC-5 may be used
only mn a good pickup arm, while the
other two models are suitable for
record-changer applications.

The G-E cartridges feature a four-
terminal output system, which may be
used with separate grounds for the
two channels or connected as a three-
wire system with a common ground.

Stanton 45X45 stereo Fluxvalve

The Pickering Fluxvalve cartridge is
now available in a stereo model (actu-
ally in two forms). The model 371 is
a variable-reluctance type which will
fit any pickup arm with standard %-
inch mounting centers. A cartridge of
similar design is also sold as part of
the integrated Unipoise pickup, model
196.

The model 371 cartridge weighs 9
grams. Its frequency response is rated
as flat within 2 db throughout the
stereo recording range (limits not
specified). The output voltage is com-
parable to that of the monophonic
Fluxvalve or the G-E magnetic car-
tridges (approximately 10-20 mv).

The stereo Fluxvalves use the T-
Guard replaceable stylus assembly
which may be easily removed without
tools by the user. They are available
only with a 0.7-mil diamond stylus.
The compliance of the stylus is not
stated.

Recommended tracking force for the
model 371 is 3-6 grams. The model 196
Unipoise pickup will track from 2-4
grams. Nominal channel separation is
20 db.

The stereo Fluxvalve cartridges
should be terminated in 27,000-47,000
ohms for flattest response. The max-
imum permissible cable eapacitance per
channel is 250 upf, which is equivalent
to a 4-6-foot length of the usual
shielded cable. Longer lengths will
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Fig. 3 Qighl) — Cut-
away photo of G-E
Stereo Classie¢ ear-
tridge: A—highly per-
meable laminations. A
B—Coils for left and
right  ehannels,C—
Alnico V magner. D—
Stylus channel assem-
bly. E—Ground strap
(rear section of mu-
meltal shield). F—Ter-
minals. G—Stylus jew-
el. H—Dual mu-meial
shield. I—Magnetic
pole piece. J—Plastie
body. K—Mu-metal
stylus arm.
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cause a loss of high-frequencies.

The audiophile net price of the model
371 cartridge is $29.85, and the com-
plete model 196 pickup sells for $59.85.

Summary

Unlike the ceramic stereo cartridges,
which are generally cheaper than their
monophonic  counterparts, magnetic
stereo cartridges are appreciably more
expensive than their predecessors (with
the notable exception of the Stanton).

The overall performance level of the
magnetic stereo types seems to be
somewhat better than the monophonic
ones, especially in regard to stylus
compliance. This is, of course, a prime
requirement of any stereo cartridge.
As nearly as can be judged from the
manufacturers’ specifications, the mag-
netic cartridges are somewhat superior
to the ceramic types, but the price
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differential between the better magnetic
cartridges and the better ceramic car-
tridges is large.

The magnetic stereo cartridge situa-
tion is still in a state of flux (pun un-
intentional), and there can be no doubt
that we will see a number of new,
improved and probably cheaper types
in the months to come. The dyed-in-the-
wool audiophile who has to keep abreast
of the latest developments will probably
spend the added amount for the higher
performance of a magnetic cartridge,
particularly if he is starting an exten-
sive stereo disc collection. On the other
hand, it seems likely that the average
person, who does not have a full-fledged
stereo system at this time but is con-
sidering one for the future, will prefer
to experiment more economically with
a less expensive ceramic cartridge
initially. TO BE CONTINUED
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Fig. 4—Siylus movement and voliage output relationship in G-E siereo car-
tridge: a—15° movement 10 left; b—urest position ; c—45° movement 1o right.
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“(“‘7 STEREO and MONO

Reviewed by

Chester Santon

Station WQXR
New York City

RECORDY and

TAPES

OW that more record companies have released

stereo dises, the problems of playback can
be tackled on a more comprehensive level. A
primary question facing the stereo enthusiast
is the ability of the stereo disc to stand up
under home use. Seeking an informal answer,
I set aside a recent stereo record and subjected
it to repeated playback. Equipment used in-
cluded an exceptionally expensive turntable and
a hand-made, moving-coil stereo cartridge in
its own arm. Stylus pressure was the legal maxi-
mum—4 grams. A Glen Gray selection on Capi-
tol stereo disc SW-1065 (Big Band Sterco) was
selected because it had similar instrumentation
throughout, a quiet original surface and a
playback volume midway between the higher-
level pops and the low-level classical items. The
first half of the record band was played re-
peatedly and a brief sampling of the unused
portion was made every 10 plays. First signs
of distortion became evident in the brass sec-
tion after 40 playings. Surface noise showed
very slizht increase. No cleaning preparations
or devices were used before or during the trial
run. These results compare quite favorably with
monaural record wear on some medium-price
equipment. Momentum of progress is sufficient
at the present time to solve the remaining prob-
lems showing up under home use—warped rec-
ords and oceasional recorded rumble. Unlike tape,
stereo on records shows no sign of hesitation,

Muskrat Ramble
Doc Evans and his Dixieland Band
Audiophile Stereo Record AP-56

Arriving in time for the New York High
I"idelity Show, the first Audiophile stereo dise
has everything it takes to become a star at-
traction at this vear's affair. On top equipment,
its frequency range and transient response
resemble that of many an average 15-ips master
tape. If you design expensive stereo cartridges,
demonstrate them or merely listen to them,
this is the best Dixieland test record to date.

My Fair Lady
Shelly Manne and His Friends
Stereo Records $-7002

This recording’'s right channel convinces nie
that it is possible to engrave on a stereo dise
the fundamental lows of a jazz group’s string
bass. An AKG C-12 condenser mike is used at
cluse range. The confident jazz artistry of
drummer Shelly Manne, pianist Andre Previn
and bass player Leroy Vinnegar is doubly effec-
tive in a very clean stereo recording. Piano is
on the left: drums and bass share the right chan-
nel. If you prefer closer spacing of instruments,
try turning one speaker toward your listening
position.

Re-Percussion
Richard Schory conducting Percussive Art En-

semble
Concert-Disc (sterec) CS5-21
Concertapes has entered the record field, of-
fering in this stereo release over 100 percussion
instruments used with great imagination. All
levels of dynamic range are explored in these
shimmering original compositions. Exceptional
illusion of depth. Any medium able to withstand
this onslaught of sound has a secure future.

I'lt Remember April
Raoul Poliakin Orchestra with Stereo Chorale
Everest Stereo Record SDBR-1001
This new label is the produet of a division of
the Beloek Instrument Corp., which is entering
the recording field with recently designed equip-
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ment. The stereo level is similar to that of
monaural discs. yet the distortivn is below that
of many stereo records. Strings, voodwinds and
mixed chorus are neatly blendec# The sterco tape
version (STBR-1001), while superior to most
commercial tapes, surpasses this disc only in
channel isolation and weight of the lowest bass.
Tasteful arrangements of lush mood music.

RIMSKY-KORSAKOV: St:hehermadgE
Sir Thomas Beecham c¢onducting

monic Orchestra
Angel Stereo Record $-35505

While somewhat less powerful in the climaxes
than the monaural version reviewed earlier, the
first stereo pressing of this work places Angel
at the head of the list in one category. The EMI
stereo mike technique offers the widest sweep of
unbroken sound in picking up a symphony
orchestra. Here, and in the new Rachmaninoff-
Ravel piano concerto disc (Angel $-35567), the
broad effect is stunning.

STRAVINSKY: Petrushka
Ernest Ansermet and L'Orchestre de lo Suisse

Romande

London FFSS Stereo Record C5-6009

Containing more music per side than the
London P’S-100 reviewed last month, the stereo
Petrushka does not possess on top equipment
all the biting highs and lows found on the mon-
aural dise. However, typical London presence
and crisp stereo wipe out most of the loss
suffered at the ends of the spectrum. Ideal
demaonstration of what stereo can do for name
artists. Other initial stereo releases such as
Symphonie Fantastique and Images can be in-
stantly recognized as London produets.

BERLIOZ: Requiem
Hermann Scherchen conducting Radiodiffusion

Chorus and Orchestre de |'Opera

Westminster Stereo Record WST-201

The release of long works in steren is now
feasible on the two-channel disc. This compo-
gition calls for a tremendous mixed choir,
orchestra, four brass bands and eight pairs of
kettledrums, Recorded in Paris in the Chapel of
the Hatel des Invalides, the scene of the work’s
first performance in 1837, the cathedral acous-
tics alone place it above the recent Vansguard
stereo Requiem. Excellent separation of the
brass bands spaced apart by Berlioz in the
Tuba Mirum. The most ambitious project so
far available on stereo discs.

oyal Philhar~

The Magic Islands
Alfred Newman orchestra and Ken Derby Singers
Decca Stereo Record DL-9048
Just about every Hollywood sonic resource
has been marshaled for this stereo impression
of the Hawaii celebrated in song. The deep
whistle of the arriving ocean liner, the cries
of gulls, the surf heard throughout the album
are all set in deep space that should enhance
the performance of medium-price stereo units.

Taboo
Exotic Sounds of Arthur Lyman
HI FI Record (stereoc) R-806

This disc demonstrates that any novel per-
cussion instrument found in today’s Hawaiian
sphere of sound can be transferred to stereo
disc at high level and minimum distortion. The
wide frequency range helps in spotting the lo-
cation of the conch shell, guido, tymbali, boo-
bams, congas, bongos and a half-dozen conven-
tional percussion units. A different demonstra-
tion item.
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The Reiner Sound
Fritx Reiner conducting Chicago Symphony Or-

chestra
RCA Victor Stereo Record L5C-2183
The monaural edition of this recording was
praised in the July issue. Stereo provides the
basic advantage of panoramic spread. Unfor-
tunately, the excellent audio quality in mon-
aural has been sacrificed with the range of
dynamics suffering the greatest loss.

Introduction to Stereo
Westminster Stereo Record WSS-1
These 12 samples of Westminster’s disc stereo
range from classical to pops with a few sound
effects along the way. More convincing sound
effects may be found on the Capitol and London
stereo sampler discs. The popular excerpt fea-
turing the Latin rhythms of Ralph Font's or-
chestra exhibits the best sound.

Destination Moon
Helinz Sandauer conducting Omega Orchestra
Omega Stereo Tape ST-3015
(7-inch; playing time 40 min. $14.95)
Without stereo, this one would never get off
the ground. Leith Stevens composed this score in
1950 for a fietion film depicting a flight
to the moon. The music might have been written
vesterday. Details include an orchestral count-
down and widely separated tonal effects of
varied intensity to suggest outer space. The
stereo record makes the same flight on less
financial fuel.

Invitation to Roseland
Wendeli Tracy and His Orchestra
Concertapes (Stereo) 24-6
(7-inch; playing time 29 min. $11.95)
Better sound here than usually found on
dance tapes carrying labels of greater fame.
Exceptionally wide frequency response—about
20% more highs than typical production runs.
Lows, too, are cleaner. Solid work by the Tracy
band sews up a neat bundle.

Oklahoma!
George Feyer at The Piano
RCA Victor Stereo Tape APS-145
(7-inch; playing time 14 min. $6.951
In his debut on the RCA label, George Feyer's
famous keyboard style is examined under new
closeup. On stereo equipment of good presence,
the listener shares the piano bench as Feyer
personalizes seven tunes from the Oklahoma!
score.

The Mighty Wurlitzer and the Roaring Twenties
Leonard Leigh, Organist
RCA Victor Stereo Tape CPS-137
(7-inch; playing time 26 min. $10.95)
This full-voiced theatre orxan is now housed
in the studios of station KSTP in Minneapolis.
Controlled studio acoustics and wide-range pick-
up by recording engineer John Norman of RCA’s
Chicago crew. Tape’s inherent ability to carry a
heavy burden of sound still makes it the ideal
medium for organ work.

Note: Records below are 12-inch LP and play
back with RIAA curve unless otherwise indicated.

Cook’s Tour of High Fidelity
Cook 1079
Here is an opportunity to A-B the sound of
solo instrument recorded under two different
methods. The first involves the conventional use
of master tape. The second technique bypasses
tape and the sound of a violin is fed directly to
the master disc. Slight improvement is apparent
but hardly enough to overthrow the current
tape method. The pianist on the record, Lee
Hambro of the WQXR staff, tells me that his
solo was recorded directly to master dise from
a garden apartment studio scarcely larger than
the piano.

Star Dust
Pat Boone With Orchestra and Chorus Conducted

by Billy Vaughn
[ 9 Dot DLP-3118

One of the last strongholds of the monaural
disc may be the popular vocalist. Dot Records
lavishes great care and skill miking its most
vuluable property, Pat Boone. His 46-rpm rec-
ords have adhered to technical specifications far
above those of the typical devices used in play-
ing them. Judicious use of echo chamber on
voice provides excellent illusion of depth when
fed to two channels. END

Name and address of any manufacturer of rec-
ords mentioned in this column may be obtained
by writing Records, RAp10-ELECTRONICS, 154 West
14 St., New York 11, N.Y,
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ELECTRONIC EARMUFFS which use sound to de-

stroy unwanted noises have been developed hy the Army and

new

POCKET PHONOGRAPH with no turntable is
being manufactured in England by Camp Bird In-
dustries and is scheduled to be available in th coun-
try. The entire unit, when folded, measures 4 x 8 x 2
inches, weighs 2 pounds. It plays LP and 45-rpm
records. The pickup arm is part of the case and the
on—off switch is activated by moving the armn into
playing position. The unit contains its own_pemted-
circuit transistor amplifier and a 6-volt motor. It is
designed for 30 hours of continuous operation on a
single sct of batteries.

NO ELECTRICITY? TRY
KEROSENE. A transistor
radio is operated by power from
a thermopile in an oil lamp in
the cowrse of developmental
work on devices to produce
electricity from heat at Philips
Research  Laboratories, Eind-
hoven, Netherlands.

Courtesy Philips Techuical Revicw

RCA. The experimental earphones create artificial silence

hy the use of a miniature microphone which creates a second

noise, just as loud but 180° out of phase. When the two
sounds meet in the earcup, they cancel each other, muffling

a loud roar to a whisper. Developed to aid communication

in the roar of combat, they are based on experiments con-
ducted hy RCA Laboratory’s Dr. Harry F. Olson, de-
scrihed in RADIO-ELECTRONICS, August, 1954. The
carphones are used with an inverter and amplifier unit which -
can be miniaturized to fit in a soldier’s pocket.

“HIGHWAY IN THE SKY” is delineated on the cath-
ode-ray screen of a new air navigation instrument aimed at
making Hying almost as simple as driving a car. Inventor
George H. Balding adjusts the pilot model of this visual
flight-orientation device which relieves the pilot of watching
a vast array of instruments. It provides a well-defined
“ribbon,” clear as a section of highway, along which the
pilot directs his ship. Line across the center is a permanent
horizon; actual horizon (gray tone) shows plane is banked
slightly to left. The round dots represent terrain and their
distance apart tells height above the ecarth’s surface. The
device will be produced by Kaiser Aircraft & Electronics
Corp., Palo Alto, Calif.

Wide IWorid Photos
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STEREO TUNER features

An AM-FM tuner that
won’'t have to be
replaced when multi-
plex gets rolling

By LOUIS E. GARNER, JR.

ITH the development of a

practical disc stereo system,

there has been a noticeable

resurgence of interest in
stereophonic sound among audiophiles,
experimenters, good music lovers, and,
for the first time, an awakening of
interest in stereo on the part of the
general public. Stereo has played a
prominent part in audio shows across
the nation and is receiving more and
more mention in the popular press as
well as on radio and television.

This is quite natural, for once an
enthusiast has set up his basic two-
channel stereo system to play discs or
tapes, all he needs to receive stereo-
phonic broadcasts is the proper type of
radio tuner(s).

Since the hroadcast of stereophonic
program material requires the simulta-
neous use of at least two separate
channels, such hroadcasts, in the past
at least, have used entirely distinct
radio channels; for example, an AM
and a FM, two AM or two FM chan-
nels. An FM channel and the audio
carrier of a TV channel, or some similar
combination, has also bheen used. Such
a system is wasteful of the radio spec-
trum. After all, essentially the same
material is broadcast, even though two
complete channels are occupied.

Multiplex FM broadcasting

A comparatively new system for
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broadcasting stereo program material
has been undergoing experimental tests
for some time. Known as multiplex FM
broadcasting, this system permits a
single FM station to broadcast two
or more independent programs. (See
“Multiplexing and You,” by Don Lewis
in Rapio-ELEcTRONICS, October, 1957.)

For some time, various FM stations
have been permitted to increase their
revenue by offering a “commercial
music” service to paying subscribers.
To broadcast general programs while,
at the same time, offering a background
music service to restaurants, hotels and
other firms, the stations employed a
technique called the simplex system.

In operation, the FM station broad-
casts a general musical program inter-
spersed with commercials, news and
similar vocal announcements. Sub-
seribers to the music service are sup-
plied with specially designed FJ re-
ceivers, and the stations use an
ultrasonic control signal to cut out the
unwanted vocal messages.

On Dec. 31, 1953, the FCC proposed
a new system for handling the distribu-
tion of background music to paying
subserihers by FM hroadeast stations.
Known as the multiplex system, it lets
a single FM station hroadcast two (or
more) different types of program mate-
rial over a single channel without
interference.

In the multiplex system, the station’s

www americanradiohistorv com

MULTIPLEX
OUTPUT

carrier is modulated in conventional
fashion with regular material. Simulta-
neously, however, the carrier is modu-
lated with a high-frequency subcarrier.
This subcarrier, in turn, is frequency-
modulated with the special program
material-—be it commercial-free back-
ground music or the second channel of
a stereo program.

After arguments had been presented
for and against the proposed system,
it was decided that the multiplex method
made more efficient use of the available
radio spectrum, and the FCC permitted
FM broadcast stations distributing
background music to switch over to the
multiplex system, with the proviso that
all FM stations distributing such pro-
grams were to have shifted to the multi-
plex system by March 31, 1958. A num-
ber of individual stations, with a large
investment in the now-obsolete simplex
equipment, have been granted exten-
sions past this deadline. However, by
the end of 1958 all FM stations dis-
tributing commercial music should be
using the multiplex system.

Since this system lets a single FM
station broadecast two or more types of
material, it is ideal for stereophonic
programs. Naturally, a number of the
stations which had experimented with
stereo broadcasts in the past wanted
to try this new method. As a result, the
FCC has granted permission to indi-
vidual stations to use the multiplex
system for broadcasting stereo pro-
grams on an experimental basis. In the
future, the use of this system will
probably increase and one day we may
find that all stereo programs are broad-
cast with the multiplex technique.

According to current FCC regula
tions, the instantaneous frequency of
the FM subcarvier must be not less
than 20 nor more than 75 ke away from
the assigned carrier frequency. As long
as it stays within these limits, the indi-
vidual station is not required to use a
specific subcarrier frequency. Most FM
stations use subcarriers between 30
and 65 ke.

In many cases, a “standard” FM
tuner cannot he modified to recetve
multiplered FM programs. Many older
FM tuners, for example, do not have
the if bandwidth needed to pass the
high-frequency subecarrier signals with-
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out appreciable attenuation. In others,
the modulated subcarrier which carries
the special program material (second
stereo channel, for example) is filtered
out by the receiver’s de-emphasis net-
work.

A stereo-engineered tuner

The KT-500 sterco tuner, a new
general-purpose hi-fi tuner recently
introduced in kit form by Lafayette
Radio (165-08 Liberty Ave., Jamaica
33, N. Y.), is designed specifically to ve-
ceive both “conventional” stereo broad-
casts using separate AM and FM chan-
nels and the newer multiplex FM stereo
programs (when used with a basic
adapter). This tuner kit incorporates
several interesting design and construc-
tion features.

Since the KT-500 has adequate band-
width and a signal takeoff point ahead
of its de-emphasis network (see circuit
diagram), the only accessory needed
to receive multiplex FM programs with
it, whether the second channel of a
stereo broadcast or commercial-free
background music, is a multiplex
adapter.

Basically, a multiplex adapter con-
sists of a high-pass filter, one or more
high-frequency amplifiers, one or more
broad-band circuits tuned to the sub-
carrier frequency, an FM detector
whose center frequency is that of the
subearrier and, in some cases, one or
more audio amplifier stages with, per-
haps, a cathode-follower output stage.
Generally, a multiplex adapter will
include its own power supply and vol-
ume control.

To receive multiplex programs with
the KT-500, the multiplex adapter is
simply connected to output jack C, and
the FUNCTION SELECTOR switeh is set
either to the Fi AFC-MULTIPLEX or FM
positions. The audio signal obtained
from the adapter is connected to a
standard audio amplifier and loud-
speaker system. If stereo programs are
to he received, the signal from the
myltiplex adapter is connected to one
channel of a sterco audio system, while
the output signal obtained from output
jack B is connected to the other audio
channel.

Unfortunately, multiplex adapters
are not commercially available at the
time of writing. There are several
reasons for this.

Current multiplex service, except for
those stations experimenting with
stereo, is confined essentially to FM
stations broadcasting commercial-free
background music on their subcarriers.
Such stations lease the necessary multi-
plex receivers to the firms or individuals
subseribing to their musie service.

While a number of FM stations across
the nation are broadcasting the second
channel of a stereo program on a multi-
plexed subcarrier, there has not, as
yvet, been any standardization as to
subcarrier frequeney. In some cases,
the subcarrier may have a frequency
of around 40 ke; in others, 50 or 60 ke.
Until there is a general agreement as
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to the subcarrier frequency to be used
for stereo, it will be difficult for a
manufacturer to offer a suitable
adapter. However, as soon as multiplex
stereo programming passes from an
experimental to a regular service, there
will probably be a standardization to
one or two subcarrier frequencies. At
that time, a number of firms will prob-
ably offer suitable adapters. Of course,
the skilled experimenter can have a
good deal of fun assembling his own!

Circuit description

Basically, the KT-500 consists of
separate high-quality AM and FM
tuners assembled on a single chassis
with a common power supply. Thus, the
AM and FM sections may be operated
either independently or together,-and
the instrument may be used as an AM
tuner, an FM tuner, as a stereophonic
AM-FM tuner or as a IFM multiplex
tuner.

AM section: Covering the AM broad-
cast band (530-1650 ke), the tuner’s
AM section employs conventional cir-
cuitry, including a tuned rf amplifier,
a converter, an if amplifier, a diode
type second detector and a cathode-
follower output stage. A 10-ke whistle
filterr reduces the effects of adjacent-
station interference.

Fal section: Designed to use an
external antenna, this section covers
the FM broadcast band (88-108 mc)
and has adequate bandwidth for the
reception of the high-frequency sub-
carriers used in multiplex stereo and
background-music broadeasting. The
unit has sufficient sensitivity to provide
30-db quieting with a 2-uv input signal.

Common cireuits: The tuning indica-
tor tube, V12, and the FUNCTION
SELECTOR switch, S1, are common to
both the AM and FM sections. S1 has
five positions—oOFF, AM, STEREO, FM
\FC-MULTIPLEX and FM. The spst power
switeh is ganged to it and is open when
S1 is in its oFF position. In all other
positions, the power switch is closed.

When S1 is in the AM position, the
AM audio output signal obtained from
V11-b is applied to output jack B and
the AM ave control voltage ohtained
through R36 is applied to Vi2’s grid.
The 6U5’s “eve” closes as AM stations
are tuned in. On individual stations,
closure is maximum when the station is
properly tuned. On stronger local sta-
tions, the “tuning eye” may overlap
slightly.

The AM ave connection to the tuning
indicator remains unchanged when S|
is switched to the sTEREO position. How-
ever, the AM audio output signal is
transferred to output jack A, while
the FM audio output signal from Vll-a
is applied to output jack B.

When S1 is switched to the Fi aFC-
MULTIPLEX o1 Fa positions, the FM
audio output signal remains connected
to output jack B, while the dc signal
obtained from the FM second limiter’s
grid resistor (R17) is applied to tuning
indicator V12 in place of the AM ave
voltage. With this connection, the tuning

www.americanradiohistorv.com

RADIO

SPECIFICATIONS
Model KT-500 AM=FM Stereo Tuner Kit

AM SECTION

Frequency coverage: 530-1450 kc

Sensitivity: 5 uv

Seleciivity: 8-kc bandwidth, 6 db down

Image rejection: 30 db

IF rejection: 50 db

Frequency response: 20-5,000 cycles, == 3 db

Harmonic distortion: under 1% for up to 80%
modulation

Output: cathode follower; level approximately
| volt on average signal

FM SECTION:

Frequency coverage: 88-108 mc

Sensitivity: 2 uv for 30-db quieting

Selec.ivity: 200-kc bandwidth, 6 db down

Image rejection: 40 db

IF rejection: 70 db

Frequency response: 20-20,000 cycles, = 1/, db

Harmonic distortioa: under 1%

Output: cathode follower; level approximately
| volt for 30% modulation, 2.5 volts for
100%, modulation

eve closes as various FM stations are
tuned in. Again, on individual stations,
closure is maximum when the station
is properly tuned. In the FM position,
the afc voltage supplied through R4 is
shorted to circuit ground, disabling the
afe circuit and making it easier for the
operator to tune in weaker FM stations
in close proximity (channel-wise) to
stronger ones.

A single ac-operated power supply,
controlled by the oN—oFF switch, fur-
nishes heater and B-plus voltages for
the entire tuner. Dc voltages are sup-
plied to the entire instrument at all
times, even when the FUNCTION SELEC-
TOR switeh is in the AM or FM positions.
This insures a steady drain on the
power supply and hence better voltage
rezulation.

Special features

Aside from a design permitting
reception of multiplex FM broadecasts
when used with a suitable adapter, the
KT-500 tuner has a number of other
interesting construction and design feu-
tures not usually found in moderately
priced tuner construction kits. One of
these is the 10-ke whistle filter in the
AM tuner section. Another is the rela-
tively low B voltage (100). This min-
imizes the chance of component break-
down due to excessive de voltages and
thus insures longer service life for
coupling and bypass capacitors.

To minimize the chances of trouble
when the tuner is wired by a less
advanced worker, the critical FM front-
end and if circuits are assembled on
etched-circuit boards. In addition, all
coils and if transformers furnished with
the kit are prealigned. Only a slight
touchup for peak performance is needed
when the instrument is assembled.

The assembled tuner can be used
with any hi-fi system which includes
an amplifier and speaker. Of course,
for stereo reception a dual-channel hi-fi
installation-—one having two independ-
ent amplifiers and speakers—is needed.
With separate volume controls for both
the AM and FM sections, it is a compar-
atively simple task for the operator to
achieve proper balance when receiving
“conventional” stereo programs (those
broadcast over AM and FM stations
simultaneously). END
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A tenth of a volt tuning sensitivity
from an electron-ray-tube tuning circuit
which can be used with FM discriminators

or balanced ratio detectors

Sensitive

By DARWIN H. HARRIS

HIS circuit was developed for accu-

rately tuning a ratio detector with

a narrow linear range. The sensi

tivity is about 0.1 volt, using a high-
mu triode to drive a 6AF6-G electron
ray tube.

The 6SF5-GT is biased so the shadow
is exactly closed with zero input signal.
A negative voltage (from mistuning)
causes an overlap of the lighted seg-

Fig. 1—Eye response; grounded eath-
odes, 190 volis B-plus. Curve A for
65F5-0AF6. Curve B for 6E5.

ments, and a positive voltage results
in the shadow opening. Over a small
range, the segment angle, either overlap
or shadow, varies lineariy with the
applied signai. The indicator is equally
adaptable to a discriminator or a bhal-
anced ratio detector.

Originally 1 used a 6AL7-GT indi
cator tube. This is an ingenious device
but, because of the small pattern and
some edge fuzziness, its sensitivity is
low.

When the tube wore out, I tried
to develop a more sensitive electron-
ray circuit to replace the 6AL7-GT
hookup and give improved performance.

A G6E5 biased to eye closure was first.
Unexpectedly, its sensitivity was very
low and I almost dropped the eye-tube
idea right then. Happily, the project
was continued long enough to check the
performance of a 6SF5-6AF6 combina-
tion. With grounded cathodes, negative
voltages were applied to the indicator’s
grid and the resulting shadow angles
measured, using two straightedges and
a protractor. The experiment was re-
peated with a 6E5 for comparison.
Fig. 1 shows the results in terms of
shadow angle vs negative grid volts.

The marked curvature in the 6E5
line near 0° apparently indicates a
moderate remote-cutoff grid design in
its triode section. The 6SF5-6AF6
graph is nearly linear at this point, the
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curvature in the overlap region being
caused by the eye-tube characteristic.

My indicaror arrangement

When the circuit was set up in final
form (Fig. ;2), with bias adjusted to
close the eye, angles were measured as
before, this_time using voltages of both
polarities. The graph (Fig. 3) shows
somewhat less sensitivity than before,
but is remarkably linear over a range
of about =*1-volt input signal. The
slope is about 22° per volt. Since a
change of 1° or 2° is discernible, sensi
tivity is better than 0.1 volt.

The eye of an electron-ray tube is
closed when the shadow-control elec-
trode is held at a certain fraction of
the target voltage. The ratio is the
same at all target levels. (The fraction
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=8 I\o» . RATIO DET [
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1
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ALTERNATE CONN
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TO DISCRIM

OwITH 230V B+ |

RI, 2—1 megohm
R3—470,000 ohms
R4—20,000 ohms, 5 watts
R5—pot, 200 ohms
Al res:sto:s V3-watt 109%,

unless noted

C—d.1 4
VI—ASFS GT
Y2—4AF6-G

Sockets, octal (2)
Miscellaneous hardware

Fig. 2—The 1wo-tube indicator circuit
hooked up: a—io0 balanced ratio detect-
or; b—1to diseriminator,
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m Tuning indicator

was measured as 0.63 on the 6AF6-G,
target 100 to 250 volts.) Thus the basic
sensitivity is greater at low target
voltages.

A shadow appears and increases to
about 100° as the control electrode is
decreased from the critical value, while
the lighted sectors overlap up to about
25° when the electrode exceeds critical.
The light emission varies directly with
the target level, but operation is pos-
sible at less than 100 voits. In practice,

R

—o—‘—b
SHADOW ' OVERL AP

Fig. 3—Eve response of the 65F3-6AF6
circuit. 1 megohm in series with grid,
B-plus 160 volis.

the shadow electrode voltage is always
controlled by a triode de amplifier, which
may be considered as the lower half of a
voltage divider, the plate load (0.5 or
1 megohm) being the upper half.

The triode might be biased in the grid
or cathode circuit to close the eye, but,
as the former has several disadvantages,
cathode bias is used. Self-bias causes a
loss of sensitivity because of feedback.
To minimize feedback, the steady cur-
rent through the potentiometer (R5) is
made much larger than the plate cur-
rent and the cathode then remains con-
stant as the grid varies. Surprisingly,
the bias setting never needed adjust-
ment, as long as the same tubes were
used. Thus a resistor with screw-clamp
slider could be used for R5.

The connection to a discriminator is
made at the audio output point or
directly to the load resistor. For use
with a ratio detector add a 1-megohm
resistor to ground at the connection
point for grid leak. This lowers the
detector output slightly, but is other-
wise harmless. Incidentally, the ground
point of a balanced or symmetrical
ratio detector is midway between the
diodes.

RADIO-ELECTRONICS
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The control electrodes of the 6AF6
may be joined (as shown) but as the
two sections may not be exactly the
same, the correct bias setting for one
will not be right for the other. One
electrode could be left open (eye wide
open) or joined to the target, or it
could be made part of a separate indi-
cator system to read limiter input volt-
age, for example. In the latter case, a
triode-connected 6K7 or 6SK7 would
be advisable for remote-cutoff action.

The 6SF5-GT in the present circuit
can be replaced by any other high-mu
triode if desired—particularly the min-
iature 6AV6. I used a small chassis
for the 6SF5, mounted on the tuner
chassis, with a cable for connections
hetween the triode and eye tube. The
only “trouble” found in several years
of use is the normal gradual dimming
of the eye tube. It should be replaced
every 2 years, but in dim light can be
kept longer.

Other circuits

It is interesting to survey briefly
various other meterless FM tuning
aids. The popular 6AL7-GT is described
in the Sylvania tube manual and the
hookup is discussed in detail by Keim'.
A biased 6E5 similar to the circuit
treated here is illustrated by Kiver®; it
seems to have been designed for low
sensitivity. Kiver also figures an elab-
orate “balanced-rectifier indicator” ap-
plicable only to discriminators®. The
input of a biased 6E5 is derived from
a duo-diode network so arranged that
detuning in either direction opens the
eye. The basis is that the ends of the
diseriminator load resistor are positive
with respect to the center.

In an audible-alarm type described by
Smith, the output of a noise generator
(a blocking-transformer oscillator) is
applied to the tuner’s antenna lead, and
the resulting hash is tuned out. This
one is adapted to ratio detectors only.

Sonocraft’s neon-tube indicator is
simple but not exactly sensitive®. An
NE-51 between the plates of a 6J6
having one grid grounded and the other
connected to the tuner is lighted when
the latter goes sufficiently positive or
negative. Since firing an NE-51 re-
quires about 60 volts across it, and
assuming a gain of 20, a 3-volt oper-
ating signal, or a total range of 6 volts,
is predicted, A test I made (B-plus 300
volts, other values as published) gave
3.6 volts for the strike, off at 2.9 volts.
(A 12AX7 required 1.8 and 1.4 volts,
respectively.) The same article includes
a British circuit which employs a neon
tube in series with each plate of a
12AX7. The neons remain lighted
throughout the tuning range, but are
unequally bright except at the center
point. END
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RADIO
on

your
WRIST

WITH the growth of transistor popu-
larity and techniques, radios have
steadily grown smaller. The new, port-
able transistor models easily slip into a
pocket or purse.

The other day something even smaller
and more portable than usual was
brought into the RADIO-ELECTRONICS
office. It is a three-transistor radio that
you wear on your wrist, very reminis-
cent of the experimental job the Signal
Corps made a few years ago, or the one
popularized by Dick Tracy. Attached
to an expansion band, the type found
on some wristwatches, the 23 x 13% x
% -inch receiver is truly a wristwatch
radio. Its 2l%-ounce weight is hardly
noticeable. And you don’t need a long
external antenna.

The unit can be purchased in kit
form or factory-wired. It is produced
by Barlowe Electronics, Bethpage,
N. Y. The only tool needed to assemble
it is a low-wattage soldering iron. This
is made possible through the use of a
printed-circuit board and easily at-
tached components. Resistors, capaci-
tors, transistors, transformers and coil
leads slip into prepunched holes in the
circuit board. A touch of solder and the
part is fixed in place.

A regenerative detector feeds a
transformer-coupled two-stage audio
amplifier operated in a common-emitter
circuit. The circuit provides a sensi-
tivity of 200 uv per meter and an out-
put of 2.6 mw. No antenna is needed,
unlike most crystal and one-transistor

receivers. A GT760 acts as the detector
and GT20 and GT81 transistors fill out
the audio stages.

A 7.5-volt Mallory mercury battery
powers the radio. As the receiver draws
only 4.5 ma, battery life is likely to be
long. A hearing-aid type earpiece pro-
vides private listening. END

This printed-cireuit board makes eon-
struction casy.

GT780 GT20 GT8i ALL RESISTORS I/3W
DET IST AF AMPL 2N0 AF AMPL
+2/720V
‘_
21K
‘b
4 220K
S
<17
68K
AVAV‘ 5 py

Circuit of the regenerative receiver.
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Top view of the tuner. Rf and if see-
tions are perpendicular.

POWER RECEPT CI4 ANTENNA TERMINALS
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TUNING

The large chassis makes crowding un-
necessary.
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Tuner

Seven-tube unit is easy to build and align.

Pulls in stations more than 50 miles distant

By DUANE H. SWEET

OOR AM reception prompted the

design and construction of this FM

tuner. How it was developed need

not be discussed. Only information
needed to build a similar unit is pre-
sented.

A pentode rf amplifier and a separate
grounded-plate Hartley oscillator feed
a triode mixer, giving a very good
signal-to-noise level (Fig. 1). The if
strip is made up of stable 10.7-mc
amplifiers of straightforward design.
Detection is handled by a balanced ratio
detector which has excellent symmetry
and is easy te align. To isolate the
LEVEL control from the connecting cable
and amplifier input impedance, a cath-
ode follower was added. Ave was con-
sidered unnecessary and, since drift is
negligible, afc is not included.

Assembling the tuner

A T-type construction is used, with
the if strip perpendicular to the rf sec-
tion on a 7 x 9 x 2-inch chassis. Three
Hammarlund MC-20-S capacitors are
ganged with solid brass couplings for
rigidity. The terminals on the capaci-
tors are clipped off and new ones sol-
dered on. They project down through
14-inch holes drilled in the chassis di-
rectly under the capacitor terminals.
Two aluminum shields, one between the
rf and mixer coils and the other be-
tween the oscillator and mixer coils,
prevent interaction and allow all three
coils to be mounted in the same plane.

The if strip is in a straight line
perpendicular to the rf section and
slightly offset to the rear of the chassis
with respect to the mixer tube, keeping
the plate lead short and direct. The
detector and cathode follower are
brought forward on the chassis to keep
them near the volume control so high-
impedance leads are short, preventing
hum pickup. The output coupling capaci-

RADIO-ELECTRONICS


www.americanradiohistory.com

The power supply (left) on its tiny chassis.

or (C25) may be omitted if there is a
capacitor in the amplifier input.

RFCl and 2 are 0.8 uh, approxi-
mately, and can be purchased com-
mercially or made by close-winding 25
turns of No. 26 or 27 enameled wire
on a 1-watt 47,000-ohm resistor and con-
necting the two in parallel. All other
coils are available commercially. I have
found that the rf coils can be purchased
from most supply houses, even though
they may not be listed in the catalogs.

[The author’s unit uses a power re-
ceptacle. For safety this should be a
chassis-mounted plug (on the tuner, not

the power supply)—Editor.]
6BH6
RF AMPL
TO ANT

and save still more room.
Receiver alignment

Alignment is not difficult if you have
an rf signal generator and a vtvm.
This is true, to a great extent, because
the coils are all wound commercially.
Remove the oscillator tube and, with
the generator set to 10.7 mc, apply an
unmodulated signal from mixer grid to
ground. The vtvm is set to measure a
small dec voltage from point A to
ground. Adjust the primary and sec-
ondary of T4, T5, and the primary of
T6 (bottom slug) for maximum indica-
tion. Change the vtvm from point A
to point B and adjust the secondary of
T6 for zero (top of can). Repeat this

6AB4 [STIFT 6BH6 2ND IFT

mxer 'OTMC T4 (sTIFawPL lo7MC TS

ve I 1L “ vs 5 Tl
- TSl =\, T u
F I I\ i *—_I. =

(right) Parts are Kkept to a minimum.

6BH6
2ND IF AMPL TRANS

RADIO

You can use a three-section electrolytie

procedure with the lowest generator
output that will give about a 1-volt
deflection on the vtvm.

Replace the oscillator tube and turn
the tuning capacitor all the way out.
Set the generator at 108 mc and apply
to the antenna terminals. The vtvm
should be between point A and ground.
Adjust C6, C5 and C4, in that order,
for maximum indication.

Close the tuning capacitor and set the
generator for 88 me. Adjust T1, T2 and
T3 for maximum indication. Repeat rf
adjustment with the generator set to
give a 1-volt reading on the vtvm. The
tuner is now ready to use. Connect an

ratio peT  OALS
Te RATIODET
=3

]
i7 ‘ _2 CM*\ |
R3 560 |.00i R7 Q2200 |0
F . I [ rF q = ! % =/ |
! . colL €3] Jhe cs] |
! = 4702 \ 4 cio | s_'_ e INPUT
\ 5
' 1 R4 <R8 h—@\”
" l ‘ %«m {4700 Bt L
TUNING B o+ ic23 8 -
85-20umfEacH T &3 5 -005
o v ' 6AB4
C4,5,6{(T)3-12 uput EACH ' 0sC | 300 pf LEVEL
4]] vé Cc33
?__. RI7
T3 1 |00t 6 lci 05 IMEG
os¢ AT ol .00l ’ <
RI, 7, 9—220 ohms coL |2 RH P RS
R2, 4. 6, 8, 10, 12—470 ohms o T 1 ok 7
gg—sw oohms | PWR RECEPT
, 19—10,000 ohms ] - D ouT
R1]—15.000 ohms I GNi 106GV, 20 MA (APPROX) %:25 SN2
R13—1.600 ohms ) "9 |
R14—1.500 ohms '
RIS, 16—6,800 ohms, 1%, 6.3V 10K
RIT—pot, | megohm, audio taper
R18—I megohm
All resistors Y/,-watt 10% unless noted
Cl, 2, 3—tuning ¢ J.vacn'or 5.5-20 uuf RFC 2
(3 Hammarlund MC-20-5 or equivalent, ganged) BuH
C4, 5, b—trimmers, 3-12 uuf, NPO ceramic
C7.89, 10, 12, 26, 27, 31— 001 xf, ceramic disc CZG VI C27— V2 C28 V3 C29 Va4 CSO "3 C3I
or mica 2001 T4 001 T
gII—IOO upf, NPO ceramic disc
13— :
Cls4, |5 |6 17, 28, 29, 30—.01 uf ceramic disc C33—.05 uf T4, 5—10.7-mc if transformers (Miller 1463 or

CIB I9 20—300 uuf, ceramic disc or mica

C21-10 uf, 70 volts, midget electrolytic

C22—20 uf, 150 vol's electrolytic

C23—.005 uf, 150 volts

C24, 25—0.1 uf, 150 volts

C32—I5 puf, ceramic or mica (Author used trimmer
in photo to determine correct value)

JI, 2—phono jacks

RFCI 2—0.8 uh (Miller 6175 or equivalent)

S—spd' toggle

Tl—antenna transformer, 88-108 mc (Miller 1447
or equivalent)

T2—rf coil, B8-108 mc (Miller 1448 or equivalent)

T3—oscillator coil, 88-108 mc (Miller 1449 or
equivalent)

equivalent)

Té—ratio detector transformer, 10.7 mc (Miller 1485
or equivalent)

Vi, 3, 4—68HS

V2, 6—6AB4

Y7—4C4

Chassis, 7 x 9 x 2 inches

Miscellaneous hardware

Fig. 1—Circuit of the Sweet tuner. Note heaters of tubes V1 through V6 are bypassed.
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R—470 ohms, | watt

C1—20-20 uf, 250 volts, electrolytic

C2—20 uf, 250 volts, electrolytic

CH—T7 henrys, 50 ma, 550 ohms {Stancor C-1707
or equivalent)

F—3 amps

RECT, selenium, 130 volts, 60 ma

S—spst togale

T—power transformer: primary, 117 volts;
secondary, 125 volts, 50 ma; 6.3 volts, 2 amps
{Stancor PA-842| or equivalent)

Chassis, to suit

Miscellaneous hardware

Fig. 2—Selenium supply provides power
for the tuner.

antenna and power supply and let it
go.
With a pair of rabbit ears on top of
my cabinet, I can get all the New York
stations (30 air miles), four Phila-
delphia stations (56 air miles) and all
the local New Jersey stations.

The tuner illustrated is shown for
layout reference only and is not to be

470K
e
6E5 ooV
2 4
TO
POINT A | MEG
B
Fig. | -
1200V g |m6
ok

— 63V

Fig. 3—Tuning-eve cireuit gives a vis-
ual indication of proper tuning.

mistaken as a finished project. Dials
and cabinets can be purchased or con-
structed according to individual tastes.

My amplifier had enough reserve
power to run the tuner, which requires
20 ma at 100 volts and 1.2 amperes at
6.3 volts. For those who need a power
supply, the values and schematic are
shown in Fig. 2. Fig. 3 shows a tuning-
eye circuit that can be added to the

set. END
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“He was checking the TV antenna, but
he'll be right with us.”
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SERVICE MAKES SALES

How important is service—and that
forgotten man, the service technician?
The rash of sensationalized articles
“exposing” technicians as incompetents
and crooks is one proof, though a nega-
tive one, of the increasing importance
of the man who keeps the home tubes
burning.

It now appears that the “serviceman-
will-gyp-you” articles may have run
their course. A more positive recogni-
tion of the importance of service is
reflected in the lead article of a recent
issue of the influential Wall Street
Journal. The article specifically deals
with home appliance servicing, but its
comim=ats and conclusions are perhaps
even more valid in the TV-radio-hi-fi
field where service is more important
because more ¢f it is required.

Ever conscious of the balance sheet,
the Wall Street Journal cites specific
examplez of appliance retailers whose
profits have soared—despite the cur-
rent cutthroat competition in consumer
goods—because of their new emphasis
on good and competent service.

“In the competitive times existing
today,” Frigidaire general manager
Herman F. Lehman is quoted, “service
becomes a bigger and more important
asset than ever before.” These examples
are cited to show the new stress on
service as an instrument for profit and
goodwill ;

To insure expert repair jobs, some
stores—such as Ace Washer & Dryer
Co. of Chicago—are now specializing
on repairs of certain appliances only,
switching from the jack-of-all-trades
approach. To make sure that each
technician does know his stuff about
the appliances that he does service,
Ace keeps them in shop training for
about a year before letting them make

home calls. The company’s appliance
sales are 20% ahead of last year.

Many dealers are now relying on
technicians to supply leads on sales
prospects. Frank Kirby of Anniston,
Ala,, estimates he made 35 major appli-
ance sales last year resulting from
tips turned in by his technicians.

Manufacturers are stepping up
their aids to technicians. Service man-
uvals for new models are being rushed
to dealers and technicians, instead of
straggling along six months or so after
the models are out. The Journal gives
these examples of how appliance mak-
ers are also stepping up service train-
ing:

Norge is going to spend $35,000 on
repair training this year, a 407 in-
crease over 1957, and has opened a
new school in River Grove, Iil. Frig-
idaire will have 30 appliance repair
training centers and is increasing its
appliance training manpower by 15% .
Sears Roebuck has boosted the min-
imum training requirement for its
7,600-man service force from 2 to 4
hours a month.

Manufacturers are now speeding de-
liveries of replacement parts to distrib-
utors. Westinghouse, G-E and Hotpoint
now use computers to get orders filled
in less than half the time formerly
required.

The new recognition of the tech-
nician’s vital role is summed up this
way by the Wall Street Journal:

“Even where appliance sales have
been especially hard hit by recession
layoffs, advocates of inereased service
report they’re doing better than com-
petitors who offer little or no repair
service, . Dealers who play down
the importance of service these days
do so at some peril.” END

-

.

You're safe when you buy tubes by mail from advertisers in RADIO-
ELECTRONICS. These advertisers meet RADIO-ELECTRONICS require-
ments for mail order tube advertising by telling you specitically in the
ads that the tubes they are selling are new and unused. If the tubes are
seconds, rejects, or otherwise not perfect, they tell you that too. When
you buy their tubes—you know what you're getting—and you get what

you pay for.

www.americanradiohistorv.com
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TEST INSTRUMENTS

Add a preamp with 50-db gaia and a voltage divider
to a vacuum-tube voltineter and you can measure
voltages down to 1 mv and decibels down to —60

Measure
Millivolts with

your

By REMI RIENDEAU

HERE is no denying that to-
day’s service technician needs a
vtvm and, in fact, most technicians
have one. Another instrument he
should also always have on hand is a
millivoltmeter, especially if he works
on hi-fi equipment, microphones, turn-
tables, cartridges, etc. If a vtvm is eon-
verted to measure millivolts, its use-
fulness will be greatly inereased.

It took me about 10 hours and $5 to
add a preamp, which lets me measure
voltages in the milli range, to my
Heathkit V-6 vtvm. Similar modifica-
tions should work with other types of
vtvm’s,

HIGH-SENSITIVITY RANGE SWITCH Si

HIGH - |
SENSITIVITY §
INPUT

NGTE: CHASSIS BRACKET = |
REMOVED
12aX7 V

PILOT
LIGHT

HIGH
SENSITIVITY
RANGE

SWITCH
Sl

CAPACITOR
TESTER

INPUT
JACK

HIGH

The lowest full-scale readings on the
Heath V-6 are 1.5 volts and 5 db. After
adding a preamp with about 50-db gain
(voltage gain equals 300), I can now
measure 5 mv or —45 db full scale and
1 mv or —60 db at the lowest usable
readings on the meter face. Connecting
a voltage divider at the preamp’s input
provides five low-range scales. These
are 500, 150, 50, 15 and 5 mv or, re-
spectively, 10, —20, —30, —40 and

50 db.

Mechanical changes

First remove the meter from the
front panel of the vtvm and drill a

PILOT LIGHT
ASSEMBLY IN NEW
POSITION

TERMINAL 5-0

NAL
3

TERMINAL LUG C

Fig. 1—The new positions of some parts and the location of the
added components are shown in this behind-the-panel view.
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SENSITIVITY
INPUT

Fig. 2—New front panel of the vivin

after the modification.

3/16-inch hole in the center of the panel
above the hole for the meter. Now re-
place the meter. Move the pilot-light
assembly to the new position shown in
Fig. 1. It is held in place by the meter
mounting screw.

Slip the flashlight cell out of its eclip
and unfasten the bracket and the three-
lug terminal mounted on the bhracket
from the chassis. The bracket is dis-
carded. Fasten the terminal lug to the
chassis with the same nut and bolt used
for two-lug terminal D. Be sure that
the three-lug terminal V does not
ground to the nut holding control F
(AC BALANCE) in position.

Next, drill a hole in the chassis near
the power transformer for the noval
socket for the preamp tube. The posi-
tion of this tube is also shown in Fig. 1.

Drill a hole in the chassis between the
6H6 tube and calibrate controls J and
K to install the clamp for the flashlight
cell. The 9.2-ohm precision resistor (R17
in the original circuit) is soldered
directly to the positive terminal of the
battery and a wire is connected be-
tween the negative pole of the battery
and the COMMON terminal of the meter.
Drill a hole in the front panel for
mounting jack J1 as shown in Fig. 2.

The capacitor-tester input jack on the
front panel is the result of an earlier
modification.

Switch S1 (HIGH-SENSITIVITY RANGE)
is also mounted on the front panel (see
Fig. 2). The dial plate for this switch
is made from a piece of cardboard and
held in place between the panel and the
mounting nut of the switch.

The preamplifier

The preamp is a standard R-C-
coupled two-stage unit giving 50-db
gain (see Fig. 3). With the addition of

RADIO-ELECTRONICS
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an overall feedback loop, frequency re-
sponse is maintained within 2 db from
30 to 50,000 cycles.

The tube is a 12AX7, high-mu twin
triode. Heater pins 4 and 5 are tied
together and connected to pin 7 of the
6H6 in the vtvm. Heater pin 9 of the
12AX7 is connected to the nearest
grounded terminal lug.

B-plus is taken directly from the se-
lenium rectifier. Referring to Fig. 4,
note that a 20-uf 150-volt filter capaci-
tor (C4) is added to the original power
supply to provide additional filtering.
This is necessary as the preamp is very
sensitive and ripple cannot be tolerated
in its B-plus supply.

Another change made in the vtvim
circuit is to replace the .01-4f 2,000-volt
capacitor in the input (plate) circuit
of the 6H6 with a 0.1-xf 1,600-volt
unit. This change increases the fre-
quency response of the vtvm consider-
ably.

Range switch wiring

The range switch, S1, when wired and
connected into the ecircuit, acts as a
voltage divider in the input of the pre-
amp. The switch is a single-gang two-

RIl
“AAA
330K c3 l
T'—”' ~
o os |6, | 08
i RI2
7 470K
-
05,
252 Ry $4OK |8
MEG R4
470
a ]
- ! B+
| = — —
| - . c4T 20
HIGH SENSITIVITY | ommemmme = 150V |
005V, & SI-b
(Cin ——owdSi-0 €0,
] - TERM P7
re Seek OO DB ON
Com 0I5 V FUNCTION
® —4 DB —° SELECTOR
T R7324x ,
= .05
~3008 —° |
R8I 68K ,
5V
T Zoos 4°
RS 24K '
5V
4, | ©
rogik D
AC
p———o [(OFF) o RECT
= Haoc
P
R6.7,8.9.0+ 1% vi s
63VFROM  J41915
PINT OF 6H6

R1—2.2 megohms

R2—100,000 ohms

R3, 12—470,000 ohms

R4—470 ohms

R5—10 ohms

*R4—68,000 ohms

*R7—24,000 ohms

*R8—4,800 ohms
*R9—2,400 ohms
*R10—1,000 ohms

R11—330,000 ohms

*1% or better, selected with o resistance bridge
é” resistors 1>-wott 109 unless noted

2, 3—.05 uf
C4—20 uf, I50 volts, electrolytic
C5—0.1 uf, 1,600 vol’s to replace unit now in

cothode circuit of 6H6
Ji—red banana jack
Sl—single gang, 2 poles, 6 positions,
rotary switch (Mallory 3226J)
Vi—12AX7
Socket, 9-pin miniature

Fig. 3—Circuit of the preamp and high-
sensitivity range switch.

OCTOBER, 1958

TEST INSTRUMENTS

Figz. 4—Recommended parts placement for preamp components.

pole six-position unit made by Mallory
(No. 3226J). Fig. 5 shows that one pole
of the switch is used as a continuously
make contact so the output of the pre-
amp is always connected to the input
of the vtvm circuit. The other pole of
the rotary switch selects the voltage
divider range.

Selected 10% resistors (use a re-
sistance bridge) are used for the voltage
divider. The more precise the values of
these resistors the more accurate the
millivolt readings will be.

As the switch is mounted in a hard-
to-get-at location, it is best to wire it
before mounting. Fig. 5 shows the wir-
ing.

First locate terminals 0 and 00. Con-
nect a 6-inch length of wire to terminal
1. Connect resistors R6, R7, R8, R9 and
R10. Connect a 5-inch length of wire to
terminal 00 and another to 5-a. Then
join terminals 1-a, 2-a, 3-a, 4-a and 5-a
together with a bare wire.

Now mount S1 on the front panel.
Connect the free lead of capaci-
tor Cl to terminal 0. Solder the lead
from terminal 6 to the CoMMON jack
(ground) of the vtvm. Cut to length
and connect the lead from terminal
5-a to terminal lug C (see Fig. 1).
The wire from terminal 1 is connected
to the HIGH-SENSITIVITY INPUT jack J1.
The lead from terminal 00 is soldered
to P7 of the vtvm’s selector switch.

Calibrating the new ranges

To calibrate the new ranges, short
jack J1 to ground and adjust the elec-
trical zero of the meter in the usual
way. Then, put the vtvm’s range switch
in the 1.5-volt position. This position is
used for all high-sensitivity measure-
ments. Set the selector switeh for ac
Feed a known voltage to jack J1—500
myv is good. Set the HIGH-SENSITIVITY
RANGE switch for 0.5 volt. The meter
needle should deflect to 50 volts. If the
reading is not exactly 50 (500 mv),
vary the value of cathode resistor R4

www.americanradiohistorv.com

slightly. Usually, trying a few 470-ohm
resistors will uncover one that will
give the proper results. These are 10%
tolerance units and therefore give you
a reasonable range. This sets the pre-
amp’s voltage gain at 300.

Now check the other high-sensitivity
ranges. Any further inaccuracies are
caused by incorrect values for the volt-
age-divider resistors—they should be
1% or better.

Now the conversion is complete. You
are equipped to measure millivolts, have
a wide db range and famrly flat fre-
quency response. Using the meter you
can now determine frequency response
of audio amplifiers and gain of each
stage. Use it to measure the output of
microphones and phono cartridges, to
check ripple voltage in filter circuits
and as a sensitive null indicator. The
modified V-6 vtvm can be used anywhere
high-ac sensitivity is required. END

\GIN WIRE TO JI

5IN WIRE

VIVM'S
FUNCTIQN
SELECTOR

5{N WIRE TO GND (COMMON JACK)

5—Sketch of back of range switch
shows wiring details.

Fig.
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TEST INSTRUMENTS

ID you ever spend hours checking

a set only to find that the trouble

was an electrolvtic ecapacitor

whose capacitance had dropped
slightly? Now you can check electro-
lyties in the set, actually getting an
approximate reading of their capac-
itance, without clipping any leads. The
tester is easy to assemble, inexpensive,
and as easy to use as an ohmmeter.
Unlike a leakage tester, it actually
measures the ability of a capacitor to
hold a charge, which is what deter-
mines its performance in the set. Since
the test voltage is moderate and the
set’s power 1s turned ofl' while testing,
it is impossible to get a shock using
the unit.

A hasic circuit for measuring capac-
itance is shown in Fig. 1. Switeh S is
thrown to position A and the capacitor
under test (C) charges (amount of
charge in coulombs equals the capac-
itance of the eapacitor in farads times
the charging voltage, Q ~ CV). If

a PILOT

switch S is now thrown to position B,
the capacitor will discharge through
the meter, causing the necedle to swing
up to some peak reading and then drop
back. If switech S is switched hack and
forth rapidly, the needle will not have
time to drop back but will indicate some
average current. If we calibrate the
meter in microfarads and replace the
switch with a commutator driven by a
precision motor, we have the basis of a
capacitance-measuring instrument.
What we are interested in on the
service bench, however, is a compact,
all-electronic device which will allow
an electrolytic to show that it can hold
a charge, even if it is connected in
parallel with a low resistance. The
solution and complete circuit is shown
in Fig. 2. During the part of the ac
cycle when the selenium rectifier con-
ducts, the capacitor under test (C)
charges. During this half eyele, current
flow through the meter is blocked by V.
Phasing of transformers T1 and T2 is

I (left)—Basie capacitanee measnring

= cireuit needs a mechanical switeh.

Qgia—*-—-ﬁgé'~—*3§i¥1-:g Big.
L

I Fig. 2 (below)—Cireuit of the in-set capaci-
L tance tester.
C
LY S
ON-OFF SEL RECT 25V/500MA AN}
+ —
oS, T2 SQ/5w \d+ "§Z CS
i ¢
R4 PRESS TO
{17 vAC E 24V/1A TEST R,%?on
ow
Y | —
SPRING RETURN-NORMALLY OPEN i_ + R3
N°47 —{
T PILOT = M 15K
I MA

3

@V/.GA

30082 -ww

R1—90 ohms, 10 watts

R2—pot, 300 ohms, wirewound

R3—pot, 15,000 ohms

R4—5 ohms, 5 watts

JI, 2—pin jacks

M—0-1-ma meter

RECT-—setenium, 25 volts, 500 ma (International Rec-
tifier MIH or equivalent)

Si—spst toggle

S2—spst spring-return toggle, normally open

64

Ti—filament transformer: primary
ondary 6.3 volts, 0.6 ma

T2—filament transformer: primary, |17 volts; second-
ary, 24 volts, | amp approximately {Triad F-40X
or equivatent)

v—4C4

Socket, 7-pin miniature

Pilot-tamp assembly with No. 47 bulb

Chassis and case to suit

Miscellaneous hardware

117 volts; sec-

www americanradiohistorv. com

Measure the capacitance of

electrolytics without snipping leads

CHECK
ELECTROLYTICS

= [N CIRCUIT

By JOEL H. LEVITT

arranged so that when the rectifier is
conducting, T1 supplies a voltage that
makes the grid of V negative with
respect to its cathode, thus keeping the
tube cut off. During the other half
cycle, the rectifier blocks and C dis-
charges through V (which now has a
positive bias on its grid) and the meter.
The capacitor also discharges through
resistor R1, but it is the presence of
this low-value (90-ohm) resistor in the
circuit which permits testing in the re-
ceiver.

If the meter is calibrated for out-of-
set electrolytics. a 10.000-ohm resistor
in the set, in parallel with the electro-
Ivtic to be tested, will not have much
effect on the 90-ohm impedance circuit.
If the parallel load drops below 1,000
ohms, the reading does dirop appre-
ciably. As you become more familiar
with the tester’s operation, you will find
it easy to make a mental correction in
the few cases where such circuits are
encountered. (If absolutely necessary
of course, one lead can be clipped.)

If you are willing to go to the added
expense, the loading effect can be
minimized by increasing the current
ratings of the transformer and rectifier
and lowering R1l’s value. (The peak ac
voltage divided by R1 gives the mini-
mum current rating for T2 and RECT
when a good electrolytic is under test.)
Using the values given in the parts
list, you will have a highly efficient
tester.

If you don’t want to purchase a
meter for the tester, you can use the
0-1-ma scale of any standard multi-
meter. A vtvm set to the 1.5-volt
position with a 1,500-ohm resistor
across its terminals also mmakes a fine
0—1-ma meter for this application.
(However, you can’t always use this
trick, since the low internal resistance
of a regular de milliammeter is a must
in some current measurements

The effective capacitance range is

RADIO-ELECTRONICS
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approximately 10-100 uf. For accurate
calibration, you will need either high-
capacitance oil capacitors or electro-
Ivtics whose capacitance has been
checked recently on a conventional
capacitance bridge. New electrolytics
will have more or less capacitance than
their ratings indicate, but they will
suffice for a useful calibration if, for
instance, you try several 50-zf units
before determining the 50-uf point on
the neter.

The first step in calibration is to set
R3 to its maximum value. Then turn the
unit on without any electrolytic con-
nected, and depress the spring-return
test switch. Holding this down, adjust
R2 until the meter current is just cut

OCTOBER, 1958

Lifting off the
front panel
shows how the
author mount-
ed parts inside
the wooden
cabinet.

off. Excessive drive can ruin linearity,
even here! If the meter reads full scale
for all positions of R2, reverse the
leads to one of the windings on one of
the transformers. Adjust R3 so the
meter reads full scale for 100 u«f. Then
use the standard capacitors to deter-
mine the intermediate points.

If a capacitor gives no reading do
not hold test switch S2 down for more

than a few seconds, since a direct short |

will overload the rectifier. Also be sure
to observe correct polarity.

This instrument should make a wel-
come addition to your test equipment.
You probably have enough parts lying
around to throw together a breadboard
model. Why not try it right now? END

www.americanradiohistorv.com

l : TEST INSTRUMENTS

NEXT

MONTH
4

1

| LOW-FREQUENCY

i AUDIO OSCILLATOR

| Covers the range that
the common ones can't
reach — from approxi-
mately 3 to 30 cycles.

By Tom Jaski.

INSTALLING
' COMMERCIAL ANTENNAS

First of a series on the
special problems of an-
tennas for multiple in-
stallations, the staff of
Scala Engineering dis-
cuss Yagis and dipoles
from the installer’s view-
point.

ELAY ADJUSTMENTS

Relays are extremely
important in the grow-
ing industrial service
field, and are even in-
vading that of TV and
auto radio. J. A. Mec-
Roberts covers both the
theoretical and practical
aspects.
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“HEATHKITS

gave me my start and I'm still sold!”’

*.. . they are my lowest cost way to real quality and dependability in electronic
equipment of any kind . . .
- . . The clean, modern styling of HEATHKITS make me proud to own them. They make
a handsome and useful addition to my workshop.
. . . Rigid quality standards of compornients used in HEATHKITS assure me of
performance equal to or surpassing ifistruments costing many times more.
- .. after assembling a HEATHKIT myself, I know what “makes it tick”. . . T know that

the thoughtful circuitry design and name-brand components used throughout guarantee
me years of trouble-free service.

- - - HEATHKITS cost me half as much as ordinary equipment . .. and I get so much
more. In assembling my own instruments I am sure of the quality that goes into them.
Plus the complete assembly and operating instructions as well as detailed schematics
that are at my fingertips for future reference.”

" oA e

S 2%

"'

NEW: Stereophonic Sound for
your home with the new
HEATHKIT STEREO CENTER. This,
and other exciting new high
fidelity developments are now
avoilable from the world’s
lorgest maker of “do-it-yourseif”
electronic kits.

NEW: For the Hom Radio fans—
an all new Ham Transmitter

and companion Receiver—
featuring oll the lotest
developments in Hom
communicotion—including single-
sidebond operation.

NEW: A competely up-to-date
Oscilloscope answering the loag
felt needs of electronic

engineers and servicemen
everywhere.

NEW: A host of newly developed
marine instruments for the

safety and convenience of

the boat owner,

The HEATH TIME PAYMENT SLAN
HEATH COMPANY Benton Harbor 20, Michigan allows you to outfit your whole

workshop ot one time wih
r needed fest instruments whilz you
l g‘isubsidlary of Daystrom, Inc. pay in easy monthly installments.
i
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PROFESSIONAL OSCILLOSCOPE KIT

An exciting development in the HeathKkit test instrument line
is the introduction of the Heathkit model OP-1 Professional
Oscilloscope. Emphasizing complete flexibility in any appli-
cation, the OP-1 features DC coupled amplifiers and also DC
coupled CRT tube un-blanking. The triggered sweep circuit
will operate on either internal or external signals and may be
cither AC or DC coupled. The polarity of the triggering sig-
nal may also be selected, and any point on the wave form
may be selected for the start of the sweep by using the “trig-
gering level™ control. An automatic position is also provided.
in which the sweep recurs at a 50 cycle rate, but can be driven
over a wide range of frequencies with no additional adjust-
ments. The sweep frequencies are provided by switch-selected
base rates of 2 and .2 milliseconds/CM, and 20, 2. and |
microseconds/CM, in conjunction with a continuously variable
10 to | multiplier. Sweep frequencies are calibrated to within
10% at all control settings, and the sweep frequency may be
reduced by adding capacity to the “ext. cap” binding post on
the front panel. A SADP2 flat face CR tube is used for ac-
curate readings on an edge lighted grid screen. A high quality
conetic-fernetic CR tube shield prevents stray AC fields from
distorting trace. A 12-position vertical awenuator is calibrated
in volts-per-CM and the horizontal sweep is calibrated in time-
per-CM. Prewired terminal boards are used for rapid. easy
assembly of all critical circuits. Simply install and connect
the color coded leads. Power supply is transformer operated
utilizing silicon diode rectifiers and is fused for protection.
Under development for over a year the OP-1 promises out-
standing results in any application requiring the use of an
oscilloscope.

Laboratory
Performance At Less
Than Utility Scope
Price

HEATHKIT
0-12

“EXTRA DUTY” 5 OSCILLOSCOPE KIT

Top quality features at half the cost of ordinary equipment sum up the ad-
vantages of this popular kit. Critical observations in your laboratory or
shop are handled easily, with clear, sharp pattern displays in every applica-
tion. Vertical frequency response extends from 3 CPS to 5 me +1.5 db
—S5 db without extra switching. Response is down only 2.2 db at 3.58 mc.
The Heath patented sweep circuit functions effectively from 10 CPS to better
than 500 kc in five steps, giving you S times the usual sweep obtained in
other scopes. An automatic sync circuit with self-limiting cathode follower
provides excellent linearity and lock-in characteristics. Extremely short
retrace time and efficient blanking action. Both vertical and -horizontal
output amplifiers are push-pull and the scope incorporates a 1 V peak-10-
peak calibrating source, step attenuated and frequency compensated verti-
cal input, plastic molded capacitors and top quality parts throughout.
The 11-tube circuit features a SUP1 cathode ray tube, and provision is
made for Z-axis input for intensity modulation of the beam. Frequency
response of the horizontal amplificr is within 21 db from 1 CPS to 200 ke¢.
Horizontal sensitivity is 0.3 volts RMS per inch. Construction is simplified
through the use of two metal circuit boards and precut, cabte wiring harness.
Shpg. Wt. 22 Ibs.

1958

HEATHKIT

OP-1

Here’s the scope you’ve
been waiting for!

A Scope You Will Be
Proud To Own

HEATHKIT
OM-3

GENERAL PURPOSE 5 OSCILLOSCOPE KIT

For servicing and routine laboratory work this fine kit is a favorite with
technicians throughout the country. 1t incorporates many extras not ex-
pected at this low price. Features wide vertical amplifier frequency response,
extended sweep generator operation, and improved stability. Frequency
response of the vertical amplifier is within + 3 db from 4 CPS to 1.2 mc.
Vertical sensitivity is .09 volts RMS per inch at | kc. Sweep generator
functions reliably from 20 CPS to over 150 kc. A modern etched circuit
board is featured for high stability and reduces assembly time considerably.
Standard components are mounted on this board with each position clearly
marked preventing wiring errors. Both vertical and horizontal amplifiers
are push-pull types. Uses a SBP1 CRT. Provision for external or internal
sweep or sync, built in 1 V peak-to-peak reference voltage and calibrated
grid screen. An adjustable *spot shape'’ control is provided to insure a
sharp trace. Input to the vertical amplifiers is through a step attenuated,
frequency compensated circuit. The OM-3 is an extremely versatile in-
strument and has a multitude of practical uses in vlectronic testing fields.
Particutarly uscful in alignment of television receivers, for testing audio
amplifiers and circults, and checking the quality of modulated RF signals
in Ham Radio transmitters. Shpg. Wt. 22 Ibs.

www americanradiohistorv com
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HEATHKIT

CD-1

Cash In Now On Color TV

% 10 VERTICAL COLOR BARS
* CRYSTAL CONTROLLED ACCURACY
% CHOICE OF 6 DIFFERENT PATTERNS

HEATHKIT
T5-4A

For fast,
easy alignment
of TV sets

TV ALIGNMENTY GENERATOR KIT

This gencrator has many special
design features for flexible, casy
operation and reliability, The all-
electronic sweep circuit insures sta-
bility and covers 3.6 mc t0 220 me in
four bands. Sweep deviation is con-
trollable from 0 to 42 me. Crystal
and varfable marker oscillators are
built in. Crystal (included with kit)
provides output at 4.5 mc and multi-

ples thereof. Variable marker pro--

vides output from (9 to 60 mc on
fundamentals and from 57 to 180
mc on harmonics. Effective two-way
blanking and phasing control also
provided. A truly outstanding num-
ber of features at a tremendous price.
saving. Shpg. Wt. 16 Ibs.

HEATHKIT
|_AG-10

Sine and
square waves for

countless uses

SINE-SQUARE GENERATOR XIT

High quality sine and square waves
are produced by this generator over
a wide range. Frequency response is
£1.5 db from 20 CPS to | mc on
both sine and square waves, with
less than .259, sine wave distortion,
20 to 20,000 CPS. Output impe-
dance is 600 ohms on sine wave and
50 ohms on square wave (except on
10 volt range). Square wave rise
time less than .1S microscconds.
Five-position bandswitch—continu-
ously variable tuning~-shielded os-
cillator circuit—separate step and
variable outputattenuatorsin ranges
of 10, 1 and .1 volts with extra range
of .0! volt on sine wave. Shpg. Wt.
12 1bs.

COLOR BAR AND DOT GENERATOR KIT

Colored television is now a reality and as the number of these
sets increase the need for a reliable service instrument is ap-
parent. Nothing on the market...in this type of generator
has as many features as the CD-1 at such a tremendous price
saving. This unit combines two basic color service instruments,
a color bar generator, and white dot generator in onc versatile
portable unit which has crystal controlled accuracy and stability
for steady locked-in patterns (requires no external sync leads).
Color receivers converged with the CD-1 will still be con-
verged properly on a television program from the station. The
13-tube circuit has been carefully laid out for ease of assembly
and provides choice of six different patterns. Produces white-
dots, cross hatch, horizontal and vertical bars, ten vertical
color bars, and a new shading bar pattern for screen and back-
ground adjustments. Variable RF output on any channel from
2 to 6. Positive or negative video output. variable from 0 to 10
volts peak-to-peak. Crystal controlled sound carrier with
off-on switch. Voltage regulated power supply uses long-
life silicon rectifiers. Kit includes three crystals and test lead,
plus an information packed instruction manual covering con-
vergence, and screen and background adjustments of a color
TV set. Compare with other generators on the market and you
will see that this instrument is loaded with extras and top
quality all the way through. Shpg. Wt. 13 Ibs.

HEATHKIT
M-
177

An all-round
meter of

HEATHKIT
MM-)
8297

High accuracy
in a

portable meter

20,000 OHMS/VOLY vOM KIT

This meter is ideal for use in field
applications where accuracy is im-
portant. Employs a 50 ua 414°
meter, and features |9, precision
multiplier resistors for high ac-
curacy. Requires no external power
for operation (batteries supplied).
Sensitivity is 20,000 ohms-per-volt
DC and 5,000 ohms-per-volt AC.
Mecasuring ranges are 0-1.5, §, SO,
150, 500, 1500 and 5,000 volts AC
and DC. Measures direct current in
ranges of 0-150 uva, 15 ma, 150 ma,
500 ma and 15 a. Resistance multi-
pliers are x 1, x 100 and x 10,000
Covers -10 db to +65 db. Batterics
and test leads are also included with
this kit. Shpg. Wt. 6 Ibs.

www.americanradiohistorv.com

many uses

HANDITESTER KIT

Small enough to carry with you
wherever you go, this fine handi-
tester i3 ideal for us¢ in portable
applications when making tests
away from the work bench or as an
“‘extra’ meter in the service shop,
when the main instruments are oc-
cupied. The combination function-
range switch simplifies operation.
Measures AC or DC voliage from
0-10, 30, 300, 1000 and 5000 volts.
Direct current ranges are 0-10 ma
and 0-100 ma. Ohmmeter ranges are
0-3000 and 0-300,000. Top quality
precision components employved
throughout. Very popular with
home experimenters and electri-
clans. Shpg. Wt, 3 1bs.
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ETCHED CIRCUIT VTVM KIT

The fact that this instrument is outselling all other VITVM's
says a great deal about its accuracy, reliability, and overall
quality. The precision and quality of the components used in
this VTVM cannot be duplicated at this price through any
other source. Its attractive appearance as well as its perform-
ance will make you proud to own it. A large 4¥2” panel meter
is used for indication, with clear, sharp calibrations for all
ranges. Front panel controls consist of a rotary function switch
and a rotary range selector switch, zero-adjust and ohms-ad-
just controls. Precision 1% resistors are used in the voltage
divider circuit. An etched circuit board is employed for most
of the circuitry, cutting assembly time and eliminating the
possibility of wiring errors. It also assures duplication of lab-
oratory instrument performance. This multi-function VIVM
will measure AC voltage (RMS), AC voltage (peak-to-peak),
DC voltage and resistance. There are 7 AC (RMS) and DC
voltage ranges of 1.5, 5, 15, 50, 150, 500 and 1500. In addition
there are 7 peak-to-peak AC ranges of 0-4, 14, 40, 140, 400,
1400 and 4,000. Seven ohmmeter ranges providing multiplying
factors of x 1, x 10, x 100, x 1000, x 10 k, X 100 k and x 1
megohm. Center scale resistance readings are 10, 100, 1000,
10k, 100 k ohms, 1 megohm and 10 megohms. A zero-center
scale db range is also provided. Battery and test leads included
with kit. Shpg. Wt. 7 lbs.
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HEATHKIT
Cc-3

HEATHKIT
T-4

51995

HEATHKIT
V-7A

$2595

World’s largest selling

VIVM kit

% LARGE EASY-TO-READ 4%;" 200 UA METER
% 1% PRECISION RESISTORS EMPLOYED FOR HIGH

ACCURACY

OCTOBER,

Checks all types of
condensers accurately

CONDENSER CHECKER XIT

Check unknown condenscr and resistor values
quickly and accurately. Capacity measurements
are made in four ranges of .00001 mfd-.00S mfd;
.00l mfd-.5 mfd; .l mfd-50 mfd; 20 mfd-1,000
mfd. Checks paper, mica, ceramic, and clectro-
Iytic condensers. Leakage test provides switch
selection of five polarizing voltages, 28 volts to 450
voits DC to indicate condenser Operating quality
under actual load conditions. Electron beam
*eye" tube indicates balance and leakage. A spring
. return test switch automatically discharges con-
denser under test and eliminates shock hazard to
the operator. Measures resistance from {00 ohms
to 3 mecgohms in two ranges. Shpg. Wt. 7 lbs.

Locate faults quickly
by tracing signals

VISUAL-AURAL SIGNAL TRACER KIT

Here is a2 brand new signal tracer completely re-
designed with compact dimensions and new cir-
cuit layout. Features built-in speaker and electron
beam ‘‘eye’ tube for signal indication and a
unique noise tocator circuit. 1deal for usein AM.
FM and TV circuit investigation. RF and audio
inputs are provided in one convenient probe with
switch on probe to select either input. Useful lor
checking microphones. phono cartridges, record
changers. tuncrs, etc. Makes a handy substitution
speaker for servicing TV sets acthe shop. Trans-
former operated for safety and high efficlency.
Complete with test leads and informative con-
struction manual. Shpg. Wt. 6 Ibs.

HEATHKIT
$G-8

Easy-to-build—prewound
and calibrated coils

RF SIGNAL GENERATOR KIT

Save valuable time in aligning RF tuned circuits of
all kinds with this easy-to-use kit. Also a quick
way to trace signals in faulty RF, IF and.audio
circuits. Designed for general service applications-
the SG-8 covers 160 ke to 110 me on fundamentals
in five bands, and from 110 mc to 220 mc on cali-
brated harmonics. The entire oscillator circuit is
built on a special sub-chassis, using prewound and
calibrated coils. No further calibration is required
s0 it is ready t0 use as soon as construction is
completed. RF output is in excess of 100,000
microvolts, controlled by both step and continu-
ously variable controls. Complete with output
cable and instructions. Shpg. Wi. 8 Ibs.

HEATH COMPANY ¢ » subsidiary of Daystrom, Inc. ® Benton Harbor 20, Mich.
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Beautifully Styled with Plenty of Room
for the Most Complete Stereo System

AVAILABLE IN THE FOLLOWING MODELS:

Model SE-1B— Stereo Equipment Cabinet (birch)

Model SE-1M —Stereo Equipment Cabinet
(mahogany)

14995

Model SC-1BR —Stereo Wing Speaker Enclosure
(birch —right end)

Model SC-1BL— Stereo Wing Speaker Enclosure
(birch —lett end)

Model SC-1 MR — Stereo Wing Speaker
Enclosure (mahogany — right end)

33995
Model SC- 1ML - Stereo Win%tSpeaker

Enclosure (mahogany —left end) -

STEREO EQUIPMENT CABINET KIT

Imagine! . . . Stereophonic sound in your own home. This
superbly designed cabinet holds all of your hi-fi stereo equip-
ment and lends striking elegance to your living room. The at-
tractive gold and black panels, trim and hardware brilliantly
highlight the overall effect. Rich toned grille cloth. flecked
in gold and black, complement the cabinet. The unit has ample
room provided for an AM-FM tuner, tape deck, stereo pre-
amplifier, amplifiers, record changer. record storage and
speakers. Beautifully grained 3% " solid core Philippine ma-
hogany or select birch plywood is used for construction. The
top features a shaped edge and sliding top panel for easy
access 1o the stereo tape deck and stereo preamplifier. Slid-
ing doors are employed for convenient front access to the

Model HH-18 Birch
Model HH-1M Mahogany

Now only 529995 each

The Same Superior Performance
At a New Low Price

“LEGATO" HI-FI SPEAKER SYSTEM KIT

The increasing sales of the Legato has made more economical
quantity production possible so we are passing the savings on to
you by offering you this magnificent speaker system at a reduced
price. Truly a ““queen™ among hi-fi speaker systems. the Legato
was specially designed to meet and surpass the most stringent re-
quirements of high fidelity sound reproduction. Two 15° Altec
Lansing low frequency drivers cover frequencics of 25 to 500 CPS
while a specially designed exponential horn with high frequency
driver covers 500 to 20,000 CPS. A uniquc crossover network is
built in making electronic crossovers unnecessary. Internal re-
flections are absorbed by splayed back panel and a 3° fiber glass
lining. The Legato emphasizes simplicity of line and form to blend
with modern or traditional furnishings. Cabinet construction is
3" veneer surface plywood in either African mahogany or white
birch and measures 41° L. x 2214 D. x 34* H. All parts are precut
and predrilled for casy assembly. Shpg. Wt. 195 Ibs.

changer and record storage compartment. All parts of the
cabinet arc precut and predrilled for simple assembly. The
speaker wings and center cabinet may be purchased separately
if desired. Note: the kit is delivered equipped with panels pre-
cul to accommodate Heathkit components and also blank
panels to cut out for your own equipment. Mecasurements of
the individual component areas follow: tape deck and pream-
plifier area 203" L. x 17% " W. x 10” D., record changer area
21" W.ox 16" D. x 9%” H., record storage arca 225" W. x
1427 H. x 12V2” D., spcaker wing area (inside) 14” W. x
2912 H. x 15%"” D.. AM-FM Tuner arca 202" W. x 544"
H. x 14" D., amplifiecr (2 areas) 15" W. x 10%" H. x
133" D.

OPTIONAL LEGS
EXTRA

HEATHKIT
$5-2

Economical Hi-Fi For Your Home

“BASIC RANGE"” HI-FI SPEAKER SYSTEM KIT

True high fidelity performance at modest cost make this basic
speaker system a spectacular buy for any hi-fi enthusiast. The
amazing performance of this popular kit is made possible by the
use of high quality speakers in an enclosure specially designed to
receive them. The cabinet is a ducted port bass reflex type en-
closure 114" H. x 23" W. x 113" D. It features an 8" mid range
woofer to cover 50 to 1600 CPS and a compression-type twecter
with flared horn covering 1600 to 12,000 CPS. Both spcakers are
by Jensen. The adjustable flared tweeter horn allows speaker to
be used in cither upright or horizontal position. The cabinet is
constructed of %" veneer surfaced plywood suitable for light or
dark finish of your choice. All wood parts are precut and pre-
drilled for easy assembly. Shpg. Wt. 25 Ibs.

Attractive brass tip accessory legs convert SS-2 into attractive
consolctte. Legs screw into brackets provided. All hardware in-
cluded. Shpg. Wt. 3 Ibs. No. 91-26 $4.95
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HIGH FIDELITY TAPE RECORDER KIT

Popular request for high auality, low cost tape recording and play-
back facilitics have prompted the addition of this fine unit to our line.
The TR-1A provides monaural record /playback with fast forward
and rewind functions. Incorporates separate erase and combination
record /playback heads. Two speeds, 7V4 and 334 1PS, are selected
by changing belt drive. Flutter and wow are held to less than 0.35° .
Frequency response at 714 1PS =2.0 db 50-10,000 CPS. at 334 1PS
=2.0 db 50-65,000 CPS. The extremely simple mechanical assembly is
ideally suited 1o kit construction. One control lever selects all func-
tions on deck, greatly simplifying operation. Mount in vertical or
horizontal position. The model TE-1 record /playback tape pre-
amplifier, supplied with the mechanical assembly, provides NARTH
playback equalization. A record interlock prevents accidental tape
erasure. Recording level is indicated by a 6ES ‘"magic eye” tube. A
two-position input selector switch provides for mike or line input.
Separate record and playback gain controls. Filament balance control
allows adjustment for minimum hum level. Cathode follower output
from playback channel is approximately 600 ohms impedance. Two
circuit boards are used for casy assembly. Templates and instructions
are provided to cut out panels for mounting. Overall dimensions of
tape deck and preampare 154" W. x 1314 H. x 8”D. Signal-to-noise
ratio is better than 45 db below normal recording level with less than
19, total harmonic distortion. (Tape mechanism not sold separately.)
Shpg. Wi 22 1bs.

TAPE RECORDER ELECTRONICS KIT

The mode! TE-1 Electronics Kit can be purchased scparately to re-
place the electronics in your present tape recorder, or used in addition
to it for sterco playback of pre-recorded tapes where a second play-
back channel is required. Circuit may be modified for use with
different head types. Shpg. Wt. 9 Ibs.

HEATHKIT

TR-1A

(Includes tope deck, tope recorder
electronics, mike and roll‘of tope.)

Make Your Own
Home Recordings
HEATHKIT

TE-1
$3995

OCTOBER

HEATHKIT
§5-18

59995

HEATHKIT
SW-1

Fill out the Hi-Fi Range

HEATHKIT
TK-1

All The Tools You Need For
Building Heathkits

of Your §5-2 Speaker

“RANGE EXTENDING' HI-FI
SPEAKER SYSTEM KiT

This is not a complete speaker system in itself,
but is designed to extend the range of the §S-2.
The SS-1B uses a 15° woofer and a small super
tweeter to supply the very high and very low fre-
quencies to fill out the response of the basic SS-2.
The SS-2 and SS-1B when used together, form an
integrated four speakersystem. TheSS-2 and SS-1B
combination provide an overall response of + 5
dbfrom 35 to 16,000 CPS. The kit includes circuit
for crossover at 600, 1600 and 4,000 CPS. Im-
pedance is 16 ohms and power rating is 35 watts.
A control is also provided to limit output of super
tweeter. The handsome cabinet measures 29" H. x
23" W. x 1714”7 D. Constructed of beautiful 34"
veneer surface plywood. Complete step-by-step
instructions make this kit casy to build. No wood-
working experience required. Shpg. Wt. 80 fbs.

Save Time Rewinding Tape

“SPEEDWINDER" KIT

This handy device leaves your tape recorder free
for operation while it rewinds tape at the rate of
1200° in 40 seconds. Prevents unnecessary wear (o
the tape and recorder by eliminating wear against
guides and heads. It will handle up 10 10%4° tape
recls as well as 800 reels of 8 and 16 millimeter
film. A very uscful aid to operators of movie
projection equipment. The Heathkit Speedwinder
features an automatic shutoff which prevents
whipping of tape when it has rewound. A manual
shutoff is also provided. An automatic braking
device is built in for protection against power
failure. Driven by a heavy duty four pole motor.
Handsome cabinet is constructed of furniture
grade plywood. Step-by-step instructions are
provided to make this kit easy to assemble even
by one with no experience. Shpg. Wt. 12 ibs.

COMPLETE TOOL SET

A clear iliustration of just how easy Heathkit
building is. The pliers, diagonal sidecutters, two
screw drivers and soldering iron are all the basic
tools you need for building practically any
Heathkit. Plicrs and sidecutters are equipped with
insulated rubber handles. The American Beauty
soldering iron has a replaceable tip to facilitate
cleaning. All the tools are of top quality case
hardened stecl for rugged duty and long life. With
these simple, inexpensive tools in your hand you
need not be afraid to tackle the most claborate
kit. The manual included with this handy kit
provides you with many usefutl tips on the use and
care of your tools. It shows the all important step
of making proper solder connections. A truly
worthwhile investment for the beginner in elec-
tronic kit building. Shpg. Wt. 3 Ibs.

HEATH COMPANY ¢ a subsidiary of Daystrom, inc. * Benton Harbor 20, Mich.
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HEATHKIT
SP-2
Model SP-1 (monaural)
$37.95

Model C-S5P-1 (converts SP-1 to SP-2)
$21.95

Control both stereo

channels simply
and conveniently

MONAURAL-STEREO PREAMPLIFIER KIT

This expertly designed preamplifier provides all the controls
required for either standard monaural (single channel) or
stereo (dual channel) sound reproduction. Features building
block design ... you can start with a basic preamplifier and
add a second channe! for stereo later on, without rewiring.
Second channel plugs in for fast conversion. The complete
model SP-2 (stereo) features twelve separate inputs, six on
each channel with input level controls. Six dual-concentric
controls consist of: two 8-position selector. switches, two bass,
two treble, two volume level and two loudness controls, a
scratch filter switch and a 4-position function switch (separate
on-off switch). The function switch provides settings for ster-
¢o, two-channel mix, channel A or B for monaural use. In-
puts consist of tape, mike, mag phono and three high-level
inputs. Tape input has NARTB equalization and input selec-
tor provides far RIAA, LP, 78 record compensation. EF86
tubes are used in the input stages along with hum balance
controls to assure low hum and noise. Two cathode follower
outputs with level controls provided in addition to two sepa-
rate tape outputs for stereo recording. A remote balance con-
trol with twenty feet of cable allows balancing the stereo Sys-
tem from listening position. Construction is greatly simplificd
through the use of two printed circuit boards (one in each
channel) and encapsulated printed circuits. The beautiful vinyl
clad steel cover has leather texture in black with inlaid gold
design. Built-in power supply.

L T TSR S )
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Finger-tip controls for
your operating convenience

““MASTER CONTROL’’ PREAMPLIFIER KIT

Designed as a control center for basic amplifiers the WA-P2 pro-
vides you with true high fidelity performance for the finest audio
systems. Fiveswitch-selected inputsaccommodate a record changer,
tape recorder, AM-FM tuner, TV receiver, microphone, etc., each
with level control. Provision is also made for a tape recorder out-
put. Ideal for ‘remote" installations, the WA-P2 features a low
impedance cathode-follower cutput circuit allowing greater length
of output lead. Full frequency response is obtained within =1 [
db from 15 to 35,000 CPS and will do full justice to the finest avail-
able program sources. Equalization is provided for records through
separate turnover and rolloff switches for LP, RIAA, AES, and
early 78’s. A special hum balance control allows setting for mini-
mum hum level. Power for operation is required from basic ampli-
. fier or external source. Shpg. Wt. 7 1bs.

HEATHKIT
UA-1

$21°

A low cost
versatile performer

“UNIVERSAL” 12-WATT AMPLIFIER KIT

A true high fidelity performer in every sense of the word, the UA-1
makes an ideal basic amplifier for any hi-fi system and is a perfect
addition to gear your present hi-fi system for stereo sound. Uses
6BQ5 /EL84 push-pull output tubes for less than 2% harmonic
distortion throughout the entire audio range (20 to 20,000 CPS) at
full 12 watt output. The on-off switch is located right on the chassis
and an octal socket is provided for connecting a-preamplifier for
remote control operation. The specially designed output trans-
former provides excellent stability and frequency response. Taps
for 4, 8 and 1§ ohm speakers, with switched damping for “unity™
or ““maximum” on the 16-ohm tap. An input level control is pro-
vided for use in wired music systems where a preamplifier is not
required. This versatile unit is the latest addition to the fine line of
Heathkit basic amplifiers. Shpg. Wt. 13 Ibs.
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DELUXE AM-FM TUNER KIT

Outstanding features in both styling and circuitry are com-
bined in this 16-tube deluxe AM-FM combination tuner to
bring you the very finest in program sources, for your listening
enjoyment. Features include three circuit boards for easy con-
struction and high stability—prewired, prealigned FM front
end—built-in AM rod antenna—tuning meter—AFC (auto-
matic frequency control) with on-off switch and flywheel
tuning. AM and FM circuits are separate and individually
tuned making it ideal for stereo applications. Cathode follower
outputs with individual controls are provided for both AM and
FM. Other features include variable AM bandwidth. 10 ke
whistle filter. tuned-cascode FM front end, FM AGC and
amplified AVC for AM. The unique IF limiter design auto-
matically provides the number of limiting and IF stages re-
quired for smooth non-flutter reception. The silicon diode
power supply is extremely conservatively rated and is fuse
protected assuring long service life. A tuning meter shows
when the station is tuned-in for clearest reception on AM or
FM. Use of three circuit boards greatly simplifies construc-
tion of circuit, you do only a minimum of wiring. All IF trans-
formers and coils are prealigned so it will be ready to operate
as soon as construction is completed. Appearance of this top-
quality unit is further enhanced by the vinyl-ciad steel cover in
black with inlaid gold design. A multiplex jack is provided
for addition of converter unit to receive multiplex stereo
broadcasts on FM. A top dollar value.

HEATHKIT
BC-1A

52"5

Wide range broadcast reception

HIGH FIDELITY AM TUNER KIT

This AM tuner was designed especially for high fidelity applica-
tions. [t incorporates a special detector using crystal diodes, and
the 1F circuit features broad bandwidth to assure low signal
distortion. Audio response is =1 db from 20 CPS to 9 kc, with §
db of pre-emphasis at 10 kc to compensate for station rolloff.
Sensitivity and selectivity are excellent and the tuner covers the
entirc broadcast band from 550 to 1600 k¢. Quiet performance is
assured by a 6 db signai-to-noise ratio at 2.5 uv. Prealigned RF
and IF coils eliminate the need for special alignment equipment.
Incorporates AVC, two outputs, two antenna inputs, and built-in
power supply. Edge-lighted glass slide rule dial for easy tuning.
Your “best buy™ in an AM tuner. Shpg. Wt. 9 lbs.

HEATHKIT

PT-1

$8995

A deluxe AM-FM
tuner combination
loaded with extras!

HEATHKIT
FM-3A

26"

Enjoy static-free FM entertainment

HIGH FIDELITY FM TUNER KIT

FM programming, your least expensive source of high fidelity will
provide you with years of real enjoyment. This beautifully styled
FM tuner features broad-banded circuits for full fidelity and better
than 10 uv sensitivity for 20 db of quieting to pull in stations with
clarity and full volume. Covers the complete FM band from 88 to
108 mc. Stabilized, temperature-compensated oscillator assures
negligible drift after initial warmup. A ratio dctector provides
high-efficicncy demodulation without sacrificing hi-fi performance.
IF and ratio transformers are prealigned, as is the front end tuning
unit, making special alignment ¢quipment unnecessary. Edge-
lighted glass stide rule dial for easy tuning. You need not wait to
have FM in your home at this low price. Shpg. Wt. 8 Ibs.

HEATH COMPANY ¢ a subsidiary of Daystrom, Inc. * Benton Harbor 20, Mich.
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HEATHKIT

W-7M

55 watts of hi-fi power at
only $1 per watt

% BEAUTIFULLY STYLED IN BLACK AND GOLD

% UNITY OR MAXIMUM DAMPING

L ]
HEATHKIT
W-6M
Plenty of Reserve Power
Without Distortion

“HEAVY DUTY” J0-WATT HI-FI AMPLIFIER KIT

Here is an amplifier that will provide the extra
“push® needed to drive any of the fine spcaker
systems available today, for truly fine performance
at any power level. Silicon-diode rectificrs are
used to assure long life and a heavy duty trans-
former gives you extremely good power supply
regulation. Variable damping control provides
optimum performance with any speaker system.
Quick change plug sklects 4, 8 and 16 ohms or 70
volt output and the correct feedback resistance.
Frequency response at 1 watt is from 5 CPS to 80
kc with controlled HF rolloff above 100 kc. At
70 watts output harmonic< distortion is below 2%,
20 to 20,000 CPS and IM distortion is below 1%,
60 and 6.000 CPS. Hum and noise 88 db betow
full output. Metered balance circuit. Designed
especially for casy assembly and vears of depend-
able service. Shipped express only. Shpz. Wt
52 1bs.

“EXTRA PERFORMANCE"’
55 WATT HI-FI AMPLIFIER KIT

Another Heathkit first! An honestly rated high power amplifier
with many top quality features at less than a dollar per watt.
Full audio output is conservatively rated at 55 watts from 20
CPS to 20 kc with less than 2% total harmonic distortion
throughout the entire range. Unique paired output connections
permit instant switch selection of “unity” or “maximum”
damping factors for all 4, 8 or 16 ohm speakers. Each output
has an optimized current feedback circuit for unity damping
so that there will be no compromise in performance when
any of the impedances is used. This current feedback circuitry
is entirely shorted out when not in use to obtain the highest
possible damping factor. Features include level control and
“on-off* switch right on the chassis plus provision for remote
control from preamp. ctc. Famous “bas-bal” circuit conven-
iently balances EL-34 output tubes. These heavy duty push-
pull tubes operate into a high quality tapped-screen trans-
former designed especially for this unit. A 70-volt output on
the transformer provides for P.A. or large music systems. The
silicon diode power supply features a protection device that
controls current until tubes have warmed up, greatly increasing
service life of all components. The stylish black and gold case
measures 6” H. x 82”7 D. x 15" W. Convenient pilot light on
the chassis. Thoughtful circuit layout makes this kit easy to
build. Dollar for watt you can't beat this buy. Shipped express

only. Shpg. Wt. 28 Ibs.

HEATHKIT

W-5M
Top-Flight Performance
for the Critical Listener

25-WATT HI-FI AMPLIFIER KIT

Considered top value in its power class by leading
independent resecarch organizations, the W-S5M
incorporates all the design features required by
the super critical listener. Features include a
specially designed Peerless output transformer and
KT66 tubes. The circuit is rated at 25 watts and
will follow Instantaneous power peaks of a full
orchestra up to 42 watts. A “tweeter saver™ sup-
presses high frequency Oscillation and a new type
balancing circuit facilitates adjustment of the
**dynamic” balance between output tubes. Fre-
quency response is 1 db from § CPS to 160,000
CPS at | watt and within 2 db from 20 to 20.000
CPS at full 25 watts output. Harmonic distortion
Is less than 1%, at 25 watts and I M distortion is
1% at 20 watts (60 and 3.000 CPS, 4:1). Hum and
noise are 99 db below 28 watts for truly quiet per-
formance. Rich black and gold colored styling,
Shipped express only. Shpg. Wt. 31 lbs.

HEATHKIT
W4-AM

Faithful Sound Reproduction
with Minimum Investment

20-WATT HI-FI AMPLIFIER KIT

This fine amplifier will amaze you with its out-
standing performance. It featuresatrue Williamson
circuit with extended frequency response, low dis-
tortion, and low hum levels. Enjoy true hi-fi with
only a minimum investment compared to other
units on the market. 5881 tubes and a special
Chicago-Standard output transformer are em-
ployed to give you full fidelity at minimum cost.
Frequency response extends from 10 CPS to 100 ke
within 1 db at 1 watt assuring you of full cover-
age of the audio range. Clean, clear sound am-
plification takes place in circuits that hold harmonic
distortion at 1.5% and IM distortion below 2.7%,
at full 20 watt output. Hum and noise are 95 db
below full output. Taps on the output transformer
are at 4, 8 or 16 ohms to match the spcaker system
of Your choice. An outstanding performer, this
investment will bring you years of listening cnjoy-
ment. Shipped express only. Shpg. Wt. 28 1bs.

All basic amplifiers recommended for use with model WA-P2, SP-1 or SP-2 preamplifiers

www.americanradiohistorv.com
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“BOOKSHELF’ 12-WATT AMPLIFIER KIT
The model EA-2 combines eye-pleasing style and color with
many extra features for high quality sound reproduction. This
fine amplifier provides full range frequency response from 20
to 20,000 CPS within == 1 db. Harmonic distortion is less than
1% at full 12 watt output over the entire range (20-20.000
CPS). IM distortion is less than 1.5% at 12 watts with low
hum and noise. Miniature tubes are used throughout the ad-
vanced circuitry, including EL84 output tubes in a push-pull
tapped-screen output circuit using a special designed output
transformer. Transformer has taps at 4. 8 and 16 ohms. The
model EA-2 has its @wn built-in preamplifier with provision
for three separate inputs, mag phono, crystal phono and tuner.
The mag phono input features RIAA equalization. Separate
bass and treble controls are provided with boost and cut action. HEATHKT
A special hum-balance control assures quiet operation. The EA-2
Juxury styled cabinet has a smooth simulated leather texture
in black with inlaid gold design and is constructed of vinyl .
plastic bonded to steel. It resists scuffing, wear, abrasion, and Combines beaufy, SfY'e
chemicals. The front panel features brushed-gold trim and .
buff knobs with gold inserts for a very pleasing appearance. and quahfy
An amber neon pilot lamp indicates when the amplifier is on.

. bV ” 3L 1 1
Cabinet measures 1212" W. x 335" D. x 4%" H. making It g | FSS THAN 19 DISTORTION AT FULL OUTPUT OVER
suitable for use on a bookshelf, end table, etc. High quality ENTIRE AUDIO RANGE
is emphasized throughout for performance matching ampli- J
fiers costing many times more. Shpg. Wt. 15 Ibs. v BUILT-IN PREAMPLIFIER

) HEATHKIT HEATHKIT
AV-3 AW-1
HEATHKIT
R s3s= 529 $295°
A Bargain Package of Invaluable for Measure Exact

Power and Performance Hi-Fi Testing Power Output
GENERAL-PURPOSE 20-WATT AMPLIFIER KIT AUDIO VIVM KIT AUDIO WATTMETER KIT
The A9-C combines a preamplifier, main amplifier Critical AC voltage measurements are made easy Here is a fine meter to accurately measure Output
and power supply all on one chassis providing a with this high quality vacuum tube voltmeter wattage. Five power ranges cover 0-5 mw, 50 mw,
compact unit to fill the need for a good high fi- which emphasizes stability, broad frequency re- 500 mw. $ w and 50 w full scale. Five switch sc-
delity amplifier with a moderate cash investment. sponse and sensitivity. Features large 447 200 lected db ranges cover —10 db to +30 db. All
Designed primarlly for home installations. it is  microampere meter. with increased damping in  indications are read directly on the large 4%° 200
also capable of fulfilling P.A. requirements. The the meter circuit for stability in low frequency ua meter. Frequency response is £1 db from 10
preamplifier section features-four separate switch tests. Extremely high voltage range handles meas- CPS to 250 ke. External or internal load resistors
selected inputs. Separate bass and treble tone con- urements from a low value of 1 millivolt to a are selected with convenient frent panel switch.
trols offer 1S db boost and cut. A true high fi- maximum of 300 volts. AC (RMS) voltage ranges Non-inductive load resistors are built in for 4,
delity performer, the A9-C covers 20 to 20,000 are: 0-.01, .03. .1, .3, 1, 3, 10, 30, 100 and 300 8. 16 or 600 ohms impedance. Precision multiplier
CPS within £ { db. Front panel is detachable, and volts. Db ranges cover —52 to +52 db. Employs resistors are used for high accuracy and Incorpo-
can be installed on the outside of a cabinet where 1% precision multiplier resistors for maximum rates a crystal diode bridge for wide-range fre-
the chassis comes through, for custom installa- accuracy. High input impedance (1 megohm at quency responsc. Modern styling and convenient
tions. A finc unit with which to start your hi-fi 1,000 CPS). Frequency response is essentially fiat front panel design. Cabinet is ventilated to allow
system. Shpg. Wt. 23 Ibs. from 10 CPS to 200 kc. Shpg. Wt. 6 Ibs. efficient cooling of load resistors. Shpg. Wt 7 Ibs.

HEATH COMPANY ¢ a subsidiary of Daystrom, Inc. * Benton Harbor 20,Mich.
OCTOBER, 1958
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CHAIRSIDE ENCLOSURE KIT

This Chairside Enclosure lets you combine all of your hi-fi
equipment into one compact control center and, at the same
time add a beautiful piece of furniture to your home. The
CE-1! is designed to house the AM and FM tuners (BC-1A
and FM-3A) and the WA-P2 precamplifier along with the

HEATHKIT
$4395

each

3 s majority of record changers which will fit into the space pro-
] 4 vided. Adequate room is available in the rear of the unit to
\;‘/ CONTEMPORARY 3 house any of the Heathkit amplifiers designed to operate with
Model CE-18B Birch \ the WA-P2. The enclosure is flexible enough to give you a
4

Model CE-1M Mahagany large choice in component installation. If only one tuner and
the preamplifier are used, the two units can be installed in the
tilt-out drawer, or if more convenient, either unit can be placed
- in the space provided in front of the changer compartment.
The tilt-out shelf can be installed on either right or left side
and the lift-top lid is similarly designed to lift from either side
depending on your choice during construction! Good ventila-
tion is achieved through appropriately placed slots in the
bottom and back of the enclosure. Overall dimensions are
18"W.x 24" H.x35%" D. The changer compartment meas-
ures 17%" L.x 16" W.x9%" D. All parts are precut and
predrilled for easy assembly and attractive hardware is sup-
plied to match each style. The contemporary cabinet is avail-
able in either mahogany or birch and the traditional cabinet
is available in mahogany only. Furniture grade plywood can
be finished to your taste. Shpg. Wt. 46 Ibs.

TRADITIONAL
Model CE-1T Mahogany

Combine all your Hi-Fi equipment

in this attractive cabinet

HEATHKIT
HD-1

HEATHKIT
AG-9A

Your own source of

HEATHKIT
AA-1

3 Audio test instruments

Chetk amplifier

76

Hi-Fi audio signals

AUDIO SIGNAL GENERATOR KIT

The model AG-9A is ““made to order” for high
fidetity applications, and provides quick and ac-
curate selection of low-distortion signals from 10
CPS to 100 kc. Three rotary switches select two
significant figures and a multiplier to determine
audio frequency. Incorporates step-type and a
continuously variable output attenuator. Qutput
indicated on large 414" panel meter, calibrated in
volts and db. Attenuator system operates in 10 db
steps, corresponding to meter calibration, in
ranges of 0-.003, .01, .03, .1, .3, i, 3 and 10 volts
RMS. “*Load" switch permits use of buitt-in 600-
ohm Joad. or external load of different impedance.
Output and frequency indicators accurate to with-
in £5%. Distortion less than .} of 1% between 20
and 20,000 CPS. Shpg. Wt. 8 lbs.

in one compact unit

AUDIO ANALYZER KiT

Complete high fidelity testing facilities are yours in
the AA-1. It combines the functions of three
separate instruments; an AC VTVM, audio watt-
meter and a complete I M analyzer with filters and
high and low frequency oscillators built in. VTVM
ranges are: 0-.01, .03, .1, .3, 1, 3, 10, 30, 100 and
300 volts (RMS). Db scaic reads from -65 to +52
dbm. Wattmeter ranges are: .15 mw, 1.5 mw, 1S
mw, 150 mw, 1.5 w, IS w and 150 w. IM scales
are 1%, 3%, 10%. 30% and 1007, full scale.
Provides internal load resistors of 4, 8, 16 or 600
ohms. Combining and consolidating functions
reduces the number of test feads and controls re-
quired for the same test. Compiete instructions
are provided for easy assembly, also valuable in-
formation on use of instrument. Shpg. Wt. 13 ibs.

www.americanradiohistorv.com

distortion quickly

HARMONIC DISTORTION METER KIT

Valuable in both designing and servicing of audio
circuits, the HD-! used with an audio signal
generator. will accurately measure harmonic dis-
tortion at any or all frequencies between 20 and
20,000 CPS. Distortion is read on panel meter in
ranges of 0-1, 3. 10. 30 and 1009, full scale. Full
scale voltage ranges of 0-1, 3, 10 and 30 volts are
provided for the initial reference settings. Signal-
to-noise ratio is measured on a s¢parate meter
scale calibrated in db. Features high input im-
pedance (300,000 ohms) and 19, precision resis-
tors in the VTVM voltage divider circuit for excel-
lent sensitivity and accuracy. High quality com-
ponents insure years of dependable service. Com-
plete instructions provided for easy assembly and
operation. Shpg. Wt. 13 Ibs.

1
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TRANSISTOR PORTABLE RADIO KIT

The overwhelming sales of this outstanding transistor portable
have made a substantial price reduction possible . .. in addi-
tion, an all new plastic molded case adds the finishing touch to
the exceptional circuitry. Six name-brand (Texas Instrument)
transistors are used for extra good sensitivity and selectivity.
The 4” x 6” PM speaker with heavy magnet provides excellent
tone quality. Use of this large speaker and roomy chassis make
it unnecessary to crowd components adding greatly to the ease
of construction. Transformers are prealigned so it is ready for
service as soon as construction is completed. A touchup in
alignment is easily accomplished on a station by following
simple instructions in manual. Alignment tool furnished. Has
built-in rod-type antenna for reception in all locations. Six
standard size “D” flashlight cells are used for extremely long
battery life (between 500 and 1000 hours) and they can be
purchased almost anywhere. Cabinet is two-tone blue molded
plastic with pull-out carrying handle. Dimensions are 9%2" L.
x 7% " H. x 4" D. Shpg. W1. 6 Ibs.

Model XR-1-L: Identical to XR-1-P except in genuine leather
case. Rich, warm sun-tan tone. Leather carrying strap included.
Shpg. Wi. 7 Ibs.

Leather Case: can be purchased separately if desired. Fits all
XR-1P’s and XR-1's. No. 93-1. Shpg. Wt. 3 lbs. $6.95.

HEATHKIT
cT

$79

HEATHKIT
DF-1

Pin-point your
exact location

Test condensers right
in the cireuit

TRANSISTOR RADIO DIRECTION
FINDER KIT

IN-CIRCUIT CAPACI-TESTER KIT

Check most capacitors for “open®
or “short” right in the circuit with
this handy kit. Detects open capac-

This transistor radio compass will
double as a portable radio. Covers

OCTOBER,

itors from about 50 mm{ up, not
shunted by an excessively low resist-
ance value. Checks shorted capaci-
tors up to 20 mfd (not shunted by
less than 10 ohms). (Does not detect
leakage nor check electrolytic con-~
densers.) Employs a 60-cycle fre-
quency for the short test and a 19
megacycle frequency for the open
test. Uses electron beam *‘cye’ tube
for quick indication. Test leads in-
cluded. Shpg. Wt. § lbs.

the standard broadcast band from
540 to 1600 ke. 1deal for use aboard
boats and also on land by hunters,
hikers, etc. A directional high-Q
ferrite antenna rotates from the
front panel 10 obtain a fix on a sta-
tion. A | ma meter serves as null
and tuning indicator. Prealigned IF
transformers—six transistor circuit.
Powered by tiny 9-volt battery with
spare included. Dimensions 714°
W.x5%"H.x53%"D.Shpg. Wt. Sibs.

HEATHKIT

XR-1-P

MODEL XR-1-L

$3495

Newly designed plastic
case . .. new low price!

% 4" X 6” SPEAKER FOR "BIG SET’ TONE
% LONG BATTERY LIFE (500 to 1000 Hours)

HEATHKIT
FD-1

{6 voit model FD-1.8)
(12 volt model FD-1-12)

Detects
gas fumes

FUEL VAPOR DETECTOR KIT

Protect your boat and passengers
against fire and explosion with one
of these fuel vapor detector kits.
Indicates the presence of fumes on a
three-color “safe-dangerous™ meter
scale and immediately shows if it is
safe to start the engine. A pilot lamp
shows when the detector is operat-
ing. Easy to build and install, even
by one not having previous expe-
rience. Opcrates from your boat
battery. The kit is complete with
heavy-duty neoprene insulated cable
and includes sparc detector unit.
Shpg. Wt. 4 Ibs.

HEATHKIT
MC-1

$42°

Save your
boat batteries

MARINE CONVERTER KIT

Charge 6 ‘or 12 volt batteries with
this marine converter and battery
charger. A panel mounted 25 am-
pere meler continuously monitors
the charging current. Moisture and
fungus proofed for rugged marine
use. Convection cooling prevents
unsafe temperature rise. The MC-1
has no moving parts, tubes nor
blowersto wear out or break. Mount-
ing brackets are supplied for easy
installation on any boat. ideal for
keeping batteries fully charged or to
supply extra current for appliances,
Shpg. Wt. [6 1bs.

HEATH COMPANY ¢ a subsidlary of Daystrom, inc. * Benton Harbor 20, Mich.

1958
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“APACHE' HAM TRANSMITTER KIT

Fresh out of the Heath Company laboratories, the brand-new
“Apache”™ model TX-1 ham transmitter features modern styl-
ing and the latest in circuitry for extra fine performance. The
“Apache” is a high quality transmitter operating with a {50
watt phone input and 180 watt CW input. In addition to CW
and phone operation, built-in switch selected circuitry pro-
+ vides for single-sideband transmission through the use of a
plug-in external adapter. These SSB adapters will be available
in the near future. A compact, stable and completely redesigned
VFO provides low drift frequency control necessary for SSB
transmission. A slide rule type illuminated rotating VFO dial
with vernier tuning provides ample bandspread and precise
frequency settings. The bandswitch allows quick selection of
the amateur bands on 80, 40, 20, 15 and 10 meters. (1IM

HEATHKIT with crystal control). This unit also has adjustable low level
T™X-1 speech clipping and a low distortion modulator stage employ-
- ing two of the new 6CA7/EL-34 tubes in push-pull class AB

operation. Time sequence keying is provided for “chirpless
break-in CW operation. The final amplifier is completely
shielded for greater TVI protection and transmitter stability.
Die-cast aluminum knobs and front panel escutcheons add to
the attractive styling of the transmitter. Pi network output
coupling matches antenna impedances between S0 and 72
ohms. Shpg. Wi 107 tbs.

$50.00 deposit required on C.O.D. orders. Shipped motor freight unless other.
wise specified.

Complete Versatility for Top -
Notch Amateur Communications

* NEWLY DESIGNED VFO—ROTATING SLIDE RULE DIAL
% MODERN STYLING—PROVISION FOR SSB ADAPTER

HEATHKIT
DX-100

s189%°

HEATHKIT
DX-40

Phone & CW Facilities
at Low Cost

HEATHKIT
DX-20

An ldeal
Code Transmitter

You’ll be Proud to Own
This Outstanding Performer

DX-20 CW TRANSMITTER KIT

Designed especially for CW work, the DX-20
features high efficiency at low cost. An ideal rig
for the novice or advanced-class CW operator.
Plate power input js 50 watts, and covers 80, 40,
20, 15, It and 10 meters with single knob band-
switching. Features a single 6DQ6A tube in the
final amplificr stage and a 6CL6 as a crystal oscil-
lator. Pi network output circuit matches various
antenna impedances between 50 and 1000 ohms
and reduces harmonic output. Top-quality parts
are featured throughout, including “‘potted™ trans-
formers, ctc., for long service life. Complete shield-
ing to minimize TV]. Removable metal pull-out
plug on left end of cabinet provides access for
crystal changing. Very easy to build with complete
instructions supplied. Shpg. Wt. 19 Ibs.

DX-100 PHONE AND CW TRANSMITTER KIT

Wel known for its high quality and fine per-
formance the DX-100 features a built-in VFO,
modulator, and power supply, complete shielding
to minimize TVI, and a pi network coupling to
match impedances from 50 to 600 ohms. RF out-
put is in excess of 100 watts on phone and 120 watts
on CW, for clean strong signals on all ham bands
from 10 to 160 meters. Single knob bandswitching
and illuminated VFO dial and meter face add real
operating convenicnce. RF output stage uses a pair
of 6146 tubes in parallel, modulated by a pair of
1625’s. High quality components are used through-
out, such as potted transformers, silver-plated or
solid coin silver switch terminals, aluminum-heat
dissipating caps on the final tubes, copper plated
chassis, etc. Shpg. Wt. 107 Ibs. .

$50.00 deposit required on C.0O.D. orders. Shipped
motor freight unless otherwise specified.

www.americanradiohistorv.com

DX-40 PHONE AND CW TRANSMITTER KIT

An outstanding buy in its power class the DX-40
provides both phone and CW operation on 80, 40.
20, 15, 11 and 10 meters. A single 6146 tube is used
in the final amplifier stage to provide full 75 watt
plate power input on CW, or controlled carrier
modulation peaks up to 60 watts for phone opera-
tion. Modulator and power supplies are built in
and single-knob bandswitching is combined with
the pi network outputcirguit for completeoperating
convenience. Complete shielding to minimize TVI.
Provision is made for threecrystals. A four-position
switch selects any of the three crystals or a jack for
external VFO. Crystal sockets are reached through
access door in rear of cabinet. High quality
D’Arsonval movement panel meter. Shpg. Wt.
25 ibs.

RADIO-ELECTRONICS
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““'MOHAWK’ HAM RECEIVER KIT

Here is a ham receiver that any radio operator would be
proud to own. The “Mohawk™ has all the functions required
for high quality communications with clear, rock-steady re-
ception on all bands. This 15-tube receiver features double
conversion with 1F's at 1682 k¢ and 50 ke and covers all of
the amateur frequencies from 160 through 10 meters on
seven bands with an extra band calibrated to cover 6 and 2
meters using a converter. Receiver accommodations are pro-
vided for these converters which will be available in Heathkits
soon. The “Mohawk" is specially designed for single-sideband
reception with crystal controlled oscillators for upper and lower
sideband selection. A completely preassembled. wired and
aligned front end coil assembly assures case of construction
and top performance of the finished unit. Other features in-
clude five selectivity positions from S5 ke to 500 CPS, bridged
T-notch filter for maximum heterodyne rejection, and a buih-
in 100 ke crystal calibrator. The set provides a 10 db signal-
to-noise ratio at less than 1 microvolt input. Front panel
features S meter, separate RF. IF and AF gain controls, T-
notch tuning, T-notch depth. ANL, AVC. BFO, bandswiich,
tuning, antenna trimmer, calibrate set, calibrate on, Cw-
SSB-AM. receive-standby, upper-lower sideband, selectivity,
phone jack and a wide band rotating slide rule type vernier
tuning dial with casy to read calibrations. Shpg. Wt. 67 lbs.

$50.00 required on C.O.D. orders. Shipped motor freight unless otherwise
specified.

HEATHKIT
B-1

Get Proper Match
Between Transmitter
and Antenna

HEATHKIT
AM-2

Measvure Standing
Wave Ratio

OCTOBER,

BALUN COIL KIT

Unbalanced coax lines used on the
most modern transmitters can be
matched to balance lincs of either
75 or 300 ohms impedance by using
the model B-1 Balun Coil Kit. Can
be used with transmitters and re-
ceivers without adjustment over the
frequency range of 80 through 10
meters, and will handie power inputs
up to 200 watts. Cabinet size is 10°
square by 5% D. and may be located
any distance from the transmitter or
antenna. A protective cover is sup-
plied to prevent damage in outdoor
installations. Shpg. Wit. 4 Ibs,

REFLECTED POWER METER KIT

The match of your antenna trans-
mission system can be checked by
measuring the forward and reflected
power or standing wave ratio from
t:1 to 6:1 with this fine unit. De-
signed to handle a peak power of
well over | kilowatt of energy the
AM-2 may be left in the antenna
system feed line at all times. Band
coverage is 160 meters through 2
meters. Inputand outputimpedances
for 50 or 75 ohm lines. Na external
power required for operation. Cabi-
net size is 74" x4'" £ 4% . Shpg.
Wt. 3 Ibs,

HEATHKIT
RX-1

Now in Kit Form a Top

Quality Ham Band Receiver

% PREWIRED AND ALIGNED FRONT END COIL ASSEMBLY.
% CRYSTAL CONTROLLED OSCILLATORS FOR DRIFT-

FREE RECEPTION.

HEATHKIT
vX-1

Eliminates Hand
Switching

ELECTRONIC VOICE CONTROL KIT

This unique device allows you to
switch from receiver to transmitter
merely by talking into your micro-
phone . . . you get the advantage of
“telephone-type conversation™ as in
single sideband but with regular AM
transmission. The unit is adjustable
to all conditions by sensitivity con-
trois provided. A variable time delay
control changes the “hold™ time,
Provision is made for receiver and
speaker connections and also for a
117 voltantennarelay. Built-in power
supply. Complete instructions pro-
vided. Shpg. Wt. § tbs.

HEATHKIT
PM-1
Quick Check of
Transmitter Operation

RF POWER METER KIT

This self contained unit requires no
power for operation. You simply
place it close to the transmitter
antenna tosample the RF field which
is then indicated on the panel meter.
Operates with any transmitter having
an output frequency between 100 ke
and 250 mc, regardiess of power.
Sensitivity §s 0.3 volts RMS fuliscale,
and a special control on the panel
allows for further adjustment of the
sensitivity: Measures 33%° W. x 614"
L. x 2 D. An easy way to put your
mind at ease concerning transmitter
operation. Shpg. Wt. 2 lbs.

HEATH COMPANY ¢ a subsidiary of Daystrom, lnc. * Benton Harbor 20, Mich.

1968
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DUAL-CHASSIS 20 WATT HI-FI ' 12 UTILITY SPEAKER 7 ALL-BAND RADIO KIT CRYSTAL RADIO KIT
AMPLIFIER KIT

Model W3-AM / & e o
] Model 401-6 : e
(Shpg. Wt. 29 Ibs.) (Shea, W, 7 Ibs.) : g i
] 54975 ,\ 5750 o @ ¢ »
I 4 £
Model AR-3 95 Model CR-1 [ X3
¢ 4 {Shpg. Wt. 12 Ibs.) 529 {Shpg. Wt. 3 Ibs.) $7

{less cabinet)

BROADCAST BAND RADIO KIT ELECTRONIC CROSSOVlF,l KiT “'Q MULTIPLIER KIT “AUTOMATIC’ CONELRAD

ALARM KXIT N
R,

e s

2

$ 95 Model XO-1 $ 95 Model QF-1 $SO95 Model CA-1 $ 95
Model iBR-2 18 (Shpg. Wt. & Ibs.) 18 (Shpg. Wt. 3 1bs.) 9 SCEC 13
(Shpg. Wt. 10 Ibs.)  (less cabinet) {Shpg. Wt. 4 I55.)
GRID DIP METER KIT VIBRATOR POWER SUPPLY KIT VARIABLE FREQUENCY PROFESSIONAL RADIATION
OSCILLATOR KIT COUNTER KIT
Model GD-1B 6 volt Model VP-1-6 Model VF-1 Model RC-1

% (Shpg. Wt. 4 Ibs.) 12 volt Mode! VP-1.12 (Shpg. Wt. 7 Ibs.} {Shpg. Wt, 8 Ibs.)
"“Q {Shpg. Wt, 4 1bs.)

. s 51950 $79°5

@, 5795

ea
Ny
i o
ISOLATION TRANSFORMER KIT ELECTRONIC SWITCH KIT REGULATED POWER SUPPLY KIT VOLTAGE CALIBRATOR KIT

o TE . —_— §

N ',

Model 1T-1 El
{Shpg. Wt. 9 Ibs.} I
$I65° \
Model $-3 95 Model PS-3 [ 50 Model VC-3 $ 50
(Shpg. Wt. 8 Ibs.) 52' (Shpg. Wt. 17 Ibs.} 35 (Shpg. Wt. 4 1bs.) '2

DIRECT-READING CAPACITY TUBE CHECKER KIT RESISTANCE SUBSTITUTION
ME i BOX KIT
Y6, Ky EASY TIME PAYMENTS e L
-~ ; AVAILABLE FOR YOUR {Shpg. Wt. 2 Ibs.})
Model CM-1 CONVENIENCE . .. 5550
{Shpg. Wi, 7 Ibs.)

. CONDENSER SUBSTITUTION
‘ l’ s 50 Any order totaling $90 or mare can BOX KIT

& 29 be paid far in small monthly poy. Model C5-)
t Model TC-2 ments (send for complete details). (Shpg. Wt. 2 1bs.}

> {Shpg. W1. 12 Ibs.) $349s $g50

CATHODE RAY TUBE LABORATORY RF “Q’ METER KIT DECADE CONDENSER KIT
CHECKER KIT GENERATOR KIT Model DC-1
S (Shpg. Wt. 3 Ibs.)

5165"

DECADE RESISTANCE KIT
Model DR-1
(Shpg. Wt. 4 1bs.)

s1gse

A

Model CC-1
B (Shpg. Wt. 10 Ibs.)

524°5

N

Model QM-1
Model LGl *48%° (Shpg. Wr. 14 Ibs.) $445°
{Shpg. Wt 16 1bs.)

80 RADIO-ELECTRONICS
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TV PICTURE TUBE TEST ADAPTER*
FOR T7C-2 AND TC.-2P

PORTABLE TUBE CHECKER KIT

Model TC-2P
(Shpg. Wt. 15 Ibs.)

Model 355
{Shpg. Wt. 1 1b.)

5450

53895 ‘Io

. S T e T

ELECTRONIC IGNITION
ANALYZER KIT

SCOPE PROBES
Scope Demodulator Probe Kit

: Model 337-C

{Shpg. Wt. 1 Ib.}
5350
Low Capacity Probe Kit
Model 342
(Shpg. Wt. 1 1b.) ;D
$3s0
“LOW RIPPLE" BATVERY
ELIMINATOR KIT

MODEL !A-)
{Shpg. Wt. 20 Ibs.)

55995

. f\"a\..

IMPEDANCE BRIDGE KIT

Model BE-S
(Shpg. Wt. 21 Ibs.)

Model 1B-2A
{Shpg. Wt 12 Ibs.)
TSI PRIV, A B R, 1 G S e Y e et e e e et TR T e S

—-
%
I~ ———

55950 $3995

ORDER DIRECT BY MAIL ... from the
WORLD’S LARGEST MANUFACTURER

OF ELECTRONIC INSTRUMENTS IN KIT FORM
Save Y, or more over equivalent ready-made products by
buying direct and assembling them yourself. You gain price-
{ess knowledge through complete and informative construc-
tion manuals,

HEATH COMPANY 4 suidory

Name.

X
- 2Lh

WO e IS

HEATHKIT

4

BINDING POST XIT

4. /4
W4

BATTERY TESTER XIT

Mode! BT-1
(Shpg. Wt. 2 Ibs.)

5850

s
/ ""‘ |\ Model 362
¥ (Shpg. Wt. 1 tb.)

5400

¥ T T e e e € e T N e N S
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TELEVISION

Choosing LRLLURINAREILIXI:

A look at several multiset antenna

couplers—Y-network, V-network,

transformer, elevator-coil, and trans-

mission-line types—with a view

toward iwhere and when to use which

By DONALD H. ROGERS *

ANY families now have two

or more TV sets in constant

use, one in the living room

and another in the rumpus
room or bedroom. Two sets require two
separate antennas or branching the
lead-in to divide the signal.

This job calls for a multiset coupler.
It is a small resistance or transformer
network arranged to divide the signal
and isolate the sets without degrading
reception. Its loss should be as low as
possible.

A perfect coupler appears to attenu-
ate the signal because it divides it. The
theoretical minimum loss is 3 db for a
two-set coupler, 4.8 db for a three-set
coupler and 6 db for a four-set unit.
Practical couplers measure a little
more, about 3.5, 5.5 and 7 db respec-
tively.

Minimum loss is not always best.
More may be introduced to increase
isolation between sets or to improve
the impedance match. But we cannot
tolerate losses caused by impedance
mismatch, a common weakness in coup-
ler design.

Impedance matching

A 300-ohin transmission line cannot
deliver maximum signal power to more
than one 300-ohin TV set unless the
contbination of sets is made to look
like 300 ohms by inserting a suitable
coupler. In a transmission line, the por-
tion of the signal not transferred to a
mismatched load is reflected, with the
resultant formation of standing waves
by interference hetween the direct sig-
nal and the reflected one.

Under these conditions, line loss is

* Engineer, Jerrold Electronics Corp.
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The “works” of an assortment of antenna couplers: upper lefi—Penn
model 77, direet conneetion to one sel, resistive to the other: left center
—Dynamic T-130, a 3-set coupler; right center—Epco AC-1. resistive

tvpe 2-set unit: upper right—Penn Twin-Tenna TC-374.
Brach No. 477 2.8et coupler; left center

Lower left—
unidentified: right center.

forward—NMosley 902 2-x¢t; behind it—Gemeo All-Weather, i trans-
former type; lower right—Amphenol 4-set coupler.

higher than normal. The effective
length of the line is also critical. On a
line with bad standing waves you can
often dip the picture from clarity to
snow or vice versa by running your
hand along the line. For best reception
vou have to go away from the set and
leave your hand in a different place
for each channel.

Reflections also produce smears and
ghosts. If the lead-in is short so time
delay is slight, each vertical line in the
picture is softened, blurred or smeared
a bit. If your lead-in is longer, the de-
layed picture will separate into a dis-
tinct ghost.

The remedy is to make sure that your
line is terminated in the proper im-
pedance. A TV set terminates the
channel to whieh it is tuned, but in
multiset installations the sets are often
tuned to different channels, with each
branch poorly terminated for the other
channel.

Fortunately, a line needs to be ter-
minated well at one end and the usual
broadband antenna is a fairly good
source, having a vswr (voltage stand-
ing-wave ratio) between 1.5 and 2.0 to 1
(1.0 would be perfect; 1.2 is excellent).
Then comes the coupler, which must
have a matched input to accept all the
antenna signal. Each of its output
circuits should present a 300-ohm
source to the branch line hecause the
receiver end of the branch is terminated
on only one channel at a time. Many
couplers do not do this, although they
are advertised as having 300-ohm out-
puts. The claim means only that they
are designed to work intoe 300-ohm cir-
cuits, not to present them with a
matched source.

www.americanradiohistorv.com

Isolation

Isolation bhetween branches keeps one
set from interfering with the other.
This is more important with older sets
having a 21-mec if, whose oscillator
radiation can fall in a working chan-
nel and clobber someone else’s recep-
tion. Isolation also keeps the tuning
of one set from reacting on another,
through the antenna and lead-in sys-
tem, by impedance changes or reflec-
tions. Color reception is more sensitive
to these factors than black-and-white.

A good rule is to get all the isolation
you can afford. It won’t do any harm,
and it might help. Isolation up to about
10 or 15 db is pretty cheap. Above that,
it means extremely high loss or expen-
sive balanced circuits sueh as hybrid
transformers.

Let's get down to cases

The simplest couplers are made with
resistors. These are the only ones
likely to work well over all of the vhf
and uhf bands. Fig. 1 shows a Y-net-
work model which has a nominal 6-db
loss and provides 6 db of isolation. Both
outputs and the input are matched.
Fig. 2 shows a V-network model which
also matches all three ways. It has a
nominal 9-db loss and provides 18 db
of isolation. Both may be called pad
tyvpes.

The lowest-loss couplers use trans-
formers. (One color set manufacturer
says not to use the transformer type
for color receivers—use only the re-
sistive type coupler.) The one shown
in Fig. 3 is typical. The input is
matched by transforming the parallel
impedance of the outputs from 150 up
to 300 ohms. The outputs are not

RADIO-ELECTRONICS
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RESPONSE OF COLUMBIA CD CARTRIDGE

COLUMBIA CD Linkage

In Columbia Constant Displacement
cartridges, motion of the stylus is trans-
mitted directly to the two wafers that
generate the output voltages. This is

10000 20000

STTLYS
(1333113

accomplished by a simple lever, frictionless and featherweight.
The precise mechanical design assures that, regardless of fre-
quency, the output voltage is essentially constant for a given

displacement of the stylus.

Ask to hear the CD. Discover for yourself that Columbia
Constant Displacement cartridges are designed to reproduce all
the exciting breadth, depth and realism of stereo records. Re-
member, the Columbia CD was designed by CBS-Hytron's
sister division Columbia Records drawing on its over 60 years
of recording experience. Get the best. Insist on Columbia

Constant Displacement cartridges.

1958
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Now is the time to profit from
stereo. And for stereo conversion
or replacement, Columbia CD
cartridges are designed to be your
best choice. Note the advantages
of their constant displacement
design. Check specifications.

Ask your CBS-Hytron distribu-
tor or write us for helpful free
bulletins: An Introduction to
Stereophonic Sound, E-305; Hints
on Using the Columbia CD Stereo
Cartridge, E-306; Instruction
Sheet for the CD, E-289. Order
these bulletins and your Columbia
CD cartridges . . . today.

S Sl sl

[

SPECIFICATIONS
Diamond stylus................. 0.0008 inch radius
Recommended needle force........... 5 t0 7 grams
High compliance. superior tracking and reproduction
Open-circuit voltage. . ................... 0.5 volts
Extended stereo range, £2.5 db....20 to 16,000 cps
Channel separation............. in excess of 20 db
Complete compatibility........ stereo and monaural
dspeeds.........ovennnn.. 3314, 45, 78 and 1624

CBS-HYTRON, Danvers, Massachusetts
A Division of Columbia Broadcasting System, Inc.

COLUMBIA CD REPLACEMENT STYLI TOO
... Ask your CBS-Hytron distributor
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Courtesy Jerrold Fleetrovics Corp.

Four ways of wmounting an antenna

coupler (top to hottem): baseboard,
attie or bascment, eave, mast.

matched, and isolation is secured
through this mismateh. Forward loss
is about 3.5 db for a two-set model,
with 6-db isolation.

An excellent compromise is that
shown in Fig. 4, where a stepdown
transformer followed hy pudding re-
sistors is used to match the outputs. In
a two-set model it has a loss of 4.75
db, with 9.5-db isolation. In a four-set
model it has an 8.5-db loss with 17-db
isolation. The input and all outputs
can be matched to a vswr of 1.3 or
better with ease, on a production basis.

Another group of couplers uses those
small, coiled transmission lines called
elevator coils. They may be made in any
convenient length and impedance, but
the kinds most readily available are a
quarter-wave long at channel 4 (middle
of the low band) and three-quarter-
wave long at channel 10 (middle of the
high band). They are made by winding
parallel wires on a small coil form.
Wire size and spacing are chosen for

84

a 150-ohm characteristic impedance.
One of these coils may be used as a
quarter-wave transmission-line trans-
former. Here, the product of the input
and output impedances wili equal the
square of the characteristic impedance.
Thus, a 150-ohm coil may serve as a
transformer between 75 and 300 ohms.
Fig. 5 shows a four-set coupler which
uses four elevator coils in this manner,
with the 75-ohm input impedances
shown by the four coils connected in
series to present a 300-ohm load to the
antenna. Since a quarter-wave trans-
forming section is essentially a single-
frequency device, such a coupler is
better in the middle of each band than
it is at the edges. And the outputs are
not matched looking back in.
Bandwidth difficulties can be resolved
by replacing each coil with two coils
connected as a flat 75-300-ohm elevator
transformer. This is done by connecting

Fig. 1 b

the two 150-ohm lines in parallel at
one end to make 75 ohms, and in series
at the other end to make 300 ohms.
Each line then works at its natural im-
pedance and has very wide frequency
characteristics, failing only at low fre-
quencies where it is too short and at
high frequencies where the stray re-
actance of terminals and leads is im-
portant. The improvement is shown in
Fig. 6 and is applied in a much simpler
configuration in Fig. 7 with electrical
performance almost as satisfactory.

Two- and three-set couplers cannot
be easily made with the 150-ohm ele-
vator coils—the numbers won’t come
out right for even a one-way impedance
match. Such arrangements require coils
wound to a different impedance chosen
for the particular circuit.

A hybrid transformer two-set coup-
ler, capable of exceptionally good per-

(Continued on page 90)

Fig. 1—2.se1 coupler using Y neiwork.
Fig. 2—V network, 2.set coupler.
ig. 3—Transformer type 2-s¢t coupler. Coil

s0n is 18 turns of No. 24 nylon-coated wire
- wound on a 0.285-inch-diameter paper tube
I ’
[ tapped 3 jurns from each end.
| Fig. 4—Compromise circuit for 2-, 3- and
k 4-set units.  Resistors, capacitors and 1ap
/’ positions vary for 2-, 3- and 4-set couplers.
/ X Fiz. 5—An elevator-coil type coupler. Coils

must be one-quarter-wave long electrically.
Fig 6—lmproved version of Fig. 3 sctup

6000
? ANT(Z:3008) @

| 3.33;;;11 I

LOUQUUUUUUO?UU\J Fi
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wwn  with 150-chm ribbon-line sections,
but may nse elevator coils.

Fig. 7—Elevaior-coil 4-sct coupler.

-?ANT {

' { Z=15002 Z2=15000
7 7N
Fig. § \@ /
SET I SET2 ®$ET 3 SET4

9. & A

\

|y | é
SET | @\éssrz@ 95513 2 SET 4

RIBBON LINE SECTIONS (8)

Fig. 7

&
SET 2 SET3
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a
laboratory
for
learning

As a Ficld Engincer at Hughes, through
tzaining and assignment, you become
familiar with advanced electronics weap-
cns systems, including the most advanced
analog and digital computers. With this
knowledge you will be ideally suiced to
broaden your experience and learning for
future application in cither the military
or commercial ficlds.

The Hughes Ficld Engincering activicy
is a highly trained organization of pro-
fessional enginecrs, giving support to the
-rmed forces and air-frame manufac-
turers using Hughes equipment. Assign-
ments are in Southern California, the
continental U.S., or overseas.

Other field engineering advantages in-
clude: 1) Training at full salary before
assignment. 2) Generous moving and
travel allowance between present loca-
tion and Southern California. 3) Addi-
tional compensation plus complete mov-
ing and travel expenses on assignments
away from the Culver City plant. 4)
Reimbursement for after-hours courses
at universitics in arca of assignment,

E. E. or Physics gmdmucs: Your inquiry
is mvited. Please apply directly to Dr.
Allen Pucketr, Associate Director,
Systems Development Laboratorics.

The West’s leader in advanced electronics

e e -

Hughes Airciaft Co., Culver City 18, Calif.

FIELD ENGINEER GIVES PILOT PRE-FLIGHT BRIEFING

www.americanradid
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6,7 Octal, Lock-in, Hearing

# Tests all tubes, including 4. 5, Novals, Sub-

Ald, ”lle"Ol\, MuuoiweS, SUb-ll\ll\lO'Ul’eS,
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vidual e ; in the RMA ba i i
€ _number in ‘ under test.
occord'ngc::ﬁlr:‘siomly identifty wh'thde:e:::'wl:ih filoments
the user filoments and ith the
3 [t ed na . |ed Wiy
Tubes sl ;:sfe than one pin are ";ﬂy 'jsin the neutral
1erm|r\|01!l;‘49"{‘os any of the pins maYy be place
Mode a

position when necessary.

. keis.
mbination type s0¢
.11 does not use any €0 h type of tube.
- % The Mod-ddTivvinud sockets are used forbecicnsertz!::\g it in the
|n|:'eq?~lnimpossible 1o damage o tube DY
Thus 1t is

wrong socket.

rovides complete data for all

chart p to-read type.

. it-in roll
7 & Free-moving built-in 1o printed in large easy”

tubes. All tube listings -
ing
NOISE TEST: Phono-jack on f‘rgm are;le:::' E:\;uc?c?phon;c
: ifier w 0
- either phone} o;ex'e';nol amplif A ]
tubes or noisé ve

connections.

faulty elemen

EX*RAORD\NARY FEATURE

erates on 105-130

joutly, on omil Model TW-11 0P O e 8
OR lOW-CURREN‘ ‘UBES—PI.EVI:IC uze i ‘hc“ ol T n come; gy 'E‘
* SEPARATE SCALE 'F s, it hos been stondord pu;znuw"em oy ::cu'"‘n vaes A€ o‘:
. "' ‘ | e er.
o '“P':L‘:e ::0 o whb'fc::’e"s:::e c‘he extro scole used e “ pormble i
o i moll portion © v
been restricted to 0 %

here grac“y sim) ph'les testing of low-current types.

Superiors New Model 82
A truly do-it-yourself type

TUBE TESTER

TEST ANY TUBE IN 10 SECONDS FLAT!

Turn the filament selector Insert tube into a num.-
bered socket os desig. @Press down the quality

switch to position speci-
nated on our chart (aver button —

fied.

600 types included).

THAT'S ALL! Read emission

quality direct on bad-good meter scale.

Primarily, the difference between the conven.
tional tube tester and the multi-socket type is
that in the latter, the use of an added number
of specific sockets (for example, in Model 82
the noval s duplicated eight times) permits

Production of this Model was delo i

. . yed a full year pend ior’
engineering staft of this new method of 'esviy D R s ¥ Sepedars
you! We claim Model 82 will outperform s

ng tubes. Don’t et the low price mislead
more — and as proof, we offer 1o ship it on

imilar looking units which sell for much
our examine before you buy policy.

elimination of element switches thus reducing

testing time and possibility of incorrect switch
readings.

To test ony tube, you simply insert it into @ num.
bered socket as designated, turn the filament
switch and press dawn the quality ‘switch

THAT'S ALL! Read quality on meter. Inter-ele-

Qen' leakage, if any indicates automaticolly

® Tests over 600 1ybe types.
® Tests OZ4 ond other gos.filled tybes.
® Employs new 4" meter with seoled air-damp

ing chamber resvlting in occurate vibrotion
less readings.

Use of 22 sockets permits testing all papular
tube types ond prevents possible obsolescence.

Dual Scale meter permits testing of low cyr-
rent tybes,

Model 82 comes complete, housed in portoble, hond-rubbed ook cabiner

with removable cover. Only

® 7 and 9 pin straighteners mounted on panel.

® All sections of multi. elemeny tubes
tested simultaneously,

® Ultro-sensitive leok.
age test circuit will
indicate leokage vp
10 5 megohm;.

$ 50
NET

SHIPPED ON APPROVAL

_Ni) MONEY WITH ORDER—NO

86

C.0.D.

SEE PAGE 89 FOR COMPLETE DETAILS
MOSS ELECTRONIC DIST. CO., INC. 3849 TENTH AVE., NEW YORK 34, N. Y.
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Try for 10 doys before yau buy ! If completely sotisfied, send down poyment ofter triol and

If not completely sotisfied, return 1o vs, no explanotion necessory.

RADIO-ELECTRONICS
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5552~ T1 YACUUM TUBE VOLTMETER

WITH NEW 6" FULL-VIEW METER
Compare it to any peak-to-peak V.T.V.M.

made by any other manufacturer at any
price!

Model 77 completely wired and calibrated with accessories

{including probe, test leads and portable carrying case) sells
for only $42.50.

A XN

Model 77 employs a sensitive six inch meter. Extra large
mefer scale enables us to print all calibrations in large
easy-to-read type.

Model 77 uses new improved SICO printed circuitry.

Model 77 employs a 12AU7 as D.C. amplifier and two

9006’s as peak-to-peak voltage rectifiers to assure maxi-
mum stability.

Model 77 uses a selenium-rectified power supply resulting
in less heat and thus reducing possibility of domage or
value changes of delicate components.

N Y XX\

Model 77 meter is virtually burn-out proof. The sensitive
400 microampere meter is isolated from the measuring
circuit by a balanced push-pull amplifier.

¥ Model 77 uses selected 1% zero femperature coeflicient

resistors as multipliers. This assures unchanging accurate
readings on all ranges.

s P E C I FI CA T I ONS

® DC VOLIS — O to 3/15/75/150/300,/750/1500 voits ot 11 megahms
input resistance.

Troditionally, the V.1V.M. hos been the on: ir;stwm::y! :':::o:\::
. -droi ide freque
osurements where low droin or wide y 2
j’°|::!i:':';: And now, the Model 77 VIV.M. by mkmg o:;:oz\i::g“
:( new de;elopmems including modern bolonceddp::h;;: '
ircvi lorge meter on

i tched circuitry, on extro 4 [ h 1
(r‘:es:\g!:"perovides such meosurements gunker, with o higher degre
of occuracy ond with better reodability.

i igi i d AC
i DC with negligible looding on
1 -, meﬂ:’: sine wove, pulse wove, spike wove,

® AC VOLTS (RMS) — O to 3/15/75/150/300/750/1500 volis.

AC VOLTS (Peak to Peak} — O ta 8/40/200,/400/800/2000 volts.

® ELECTRONIC OHMMETER — O to 1000 ohms/10,000 ohms/100,000
ohms/1 megohm/10 megohmi/100 megohms/1,000 megohms.

® DECIBELS — -10 db to + 18 db, +10 db to +38 db. 430 db to
; whet
of ANY WAVE FORM; whe lex wove forms. 1t will measure oll +58 db. All based on O db==.006 walts {6 mw) into o 500 ohm line
squore wave Of other comp 4 will do so without {1.73v).

AC from 30 cycles to over 5 megacycles on
odditional accessories o cables.

® ZERO CENTER METER For discriminator alignment with full scale

range of O 1o 1.5/7.5/37.5/75/150/375/750 vols ot 11 megohms
input resistance.

AS A DC VOLTMETER: The Mode! 77 will measure any voltage up to

1500 volts with negligible loading. [t is indispensable in receiver and Hi-Fi
Amplifier servicing ond a must for Black and White ond color TV servicing
where tircuit looding cannot be tolerated. A speciol fecture permits accu- tors which may not show up on other resistance meters, show wp glaringly
rate zero center measurements necessory for the true alignment of Foster-

when tested with the new Model 77. Becouse of its sensitivity and low
Seely [Armstrong) FM defectors, Ratio Detectors and the newer Gated Beom loading, intermittents are more easily found, isolated and repaired.
Detectors.

AS AN ELECTRONIC OHMMETER: Because of its wide coverage of
measurement in the resistance range lfrom .2 ohms to 1,000 megohms) the
Model 77 will be your most frequently used resistance meter. Lecky copoci-

AS AN AC VOLTMETER: The old-tashioned laboratory AC V.T.V.M. Mode! 77 comes complete with operating
was (umbersome, erratic, and required several dial manipulations to arrive instructions, probe and test leads. Use It

at o reading. The Model 77 when connected to o circuit will quickly ond on the benth — vse it on calls. A stream- s 50
simply meosure its RMS value if sine wave, and its peak-to-peak valve if

lined carrying ¢ase, included ot no extra
complex wave. Pedestal voltages that determine the “black’ level in ™v J

charge, accommodates the tester, instruction
receivers, sync pulses and sow tooth voltages are easily read with the book, probe and leads. Operates on 110-
Model 77.

120 volt 60 cycle. Only

SH.PPED ON APPROVAL Try for 10 doys before you buy ! If completely satisfied, send down poymens ofter triol ond

poy bolance ot indicated monthly rore — NO INTEREST OR FINANCE CHARGES ADDED

N_o MONEY WITH ORDER _— No C.O.D. 1t not completely satisfied, return to us, no explanation necessory

SEE PAGE 89 FOR COMPLETE DETAILS
MOSS ELECTRONIC DIST. CO., INC. 3849 TENTH AVE.,

NEW YORK 34, N. Y.

OCTOBER, 1958
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SUPERIOR’S NEW MODEL 79

(The Most Versatile All-

e

Model 79 comes complete with operating instrycs
tions and test leads. Use it on the bench—use it

on colls. A streamlined carrying case included of

no extra charge accom-
modates the fester, in-
struction book ond test

‘38.

Purpose Multi-Range Tester Ever Designem

WITH NEW 6’ FULL-VIEW METER

A

Combination NOLT-O0HM MILLIAMMETER.

Plua CAPACITY, REACTANCE, INDUCTANCE AND DECIBEL MEASUREMENTS.

The Model 79 represents 20 years of continuous ex-
perience in the design and production of SUPER-
METERS, on exclusive SICO development.

In—3938 Superior instruments Co. designed its first
SUPER-METER~Model 1150. In 1940 it followed with
Model 1250 ofd in succeeding yeors with others in-
cluding Models ‘670 and 670-A. All were basically
V.O.M/s with extra services provided ta meet chang-
ing requirements.

Now, Model 79, the lotest SUPER-METER includes
not only every circuit improvement perfected in 20
years of specialization, but in addition includes
those services which are ““musts’’ for properly serv-
icing the ever increasing number of new components
used in all phases of todoy’s electronic production.
For example with the Model 79 SUPER-METER you
con measure the quality of selenium and silicon
rectifiers and all types of diades—components which
have come info common use only within the post five
years, and because this latest SUPER-METER neces-
sarily required extro meter scale, SICO used its

| 4(s0 Teats SELENIUM AND SILICON RECTIFIERS, SILICON AND GERMANIUM DIODES

s . :‘ o E .
D.C. VOLTS: 0 to 7.5/ 15/75/150/750/1,500.
A.C. VOLTS: O to 15/30/150/300/1,500/3,000.
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes.
RESISTANCE: O to 1,000/100,000 Ohms. 0 to 10 Megohms.
CAPACITY: 001 to 1 Mid. 1 to 50 Mid.
REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to
2.5 Megohms.
INDUCTANCE: .15 to 7 Henries, 7 ta 7,000 Henries.
DECIBELS: —6 to 18, 414 to 38, +34 to +58.
The following components are oll tested for
QUALITY ot oppropriate test potentials. Two
separate BAD-GOOD scoles on the meter ore
used for direct readinas.
All Electrolytic Condensers from | MFD to 1000 MFD.

All Selenium Rectifiers. All Germanivm Diodes.
All Silicon Rectifiers. All Silicon Diodes.

I

New Model

RESISTANCE BRIDGE SECTION

: Rfmges: 100 ohms ta § megohms,
eu.s'an(e can be meosured withaut discon.
nu:mg' capocifor connected ocross it {Ex
Cept, of course, when the R C inati is
part of on R C bank) R

(For the first time e
PROVIDES ALL THE SERVIcEs
Superior's ALL THE SERVICES LISTED BELOW:!

76

CONDENSER BRIDGE

with 2 range of .00001 m;
E Microtarao i
{Measures power factor ang leakage 1'6“1,000 Ty

IT's A

SIGNAL TRACER

which will enable you to trace
te speaker of 3| receiver:
e13ct cause of trouble
defect.

the signal from antenns

$ and to finally pinpeint ¢
A he
whether it be 2 part or circuit

SPECIFICATIONS:

‘CA“PACITY BRIDGE SECTION
onges:

00001 Mmi
Toradh: Microfarod to 1000 Micra-

Will olso locate shorts
vp ta 20 megohms. Measures ;h
tor of oll condensers from
farads. (Power foctor is the
denser 1o retain o charge o
efficiently,)

ond leckoges
¢ power fac-
1 to 1000 Micro-
ability of o ¢an.
nd thereby Ffilter

TV ANTENNA TESTER SECTION

Loss of iync., snow ond ; il

o few 'a' the foults wh;’(hml;':yb.‘bl': dau': ":"“Y

:(’eak in the antenno, 3o why not check )h:
antenna first? 2 Ranges: 2' 1o 200’ for 72

ohm coox and 2’ 1o 250° for 300 ohm ribbon

h!.odel 76 comes complete
with all accessories includ-
ing RF. and A.F. Probes;
7.'esr Leads and operating
instructions. Nothing else
to buy. Only

1T's A

RESISTANCE BRIDGE

with a range of 100 ohmsg to § megohms

IT’s A

TV ANTENNA TESTER

'Y'n: Y: An:enna Tester section jg
i reak' exists in the
exist the specific "

used first to determing
J N2 and if 2 break ¢
point (In feet trom set) where it °|'|'

:/"C:.NAL TRACER SECTION
ith the use of the R.F

and A.F. Probes. in.
<'luded with the Model 76, you con e:mlkne
"nag; Fgam measurements, locale signal |oss
) .F. ond A\'Jdlo stages, localize foult
sloges, locale distartion and hum, elc Proy

vision has been mode for vie aof phones and

: 32695
ry

SHIPPED ON APPROVAL

ORDER —NO (C.O.D.

NO MONEY WITH
L ] | —

Try for 10 doys before you buy ! If completely sotisfied, send down poyment ofrer trial ond

if not completely satisfied, return ta us. nc explonation necessary

See following page for complete details

MOSS ELECTRONIC DIST. CO., INC. 3849 TENTH AVE., NEW YORK 34, N. Y.
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Superior’s New
Model TV-50A

GENOMETER

7 Signal Generators in One!

V R.F. Signal Generator for A.M. V Bar Generator

Y R.F. Signal Generator for F. M.

vV Audio Frequency Generator

R. F. SIGNAL GENERATOR:

The Model TV-50A ‘Genometer provides complere coverage for
A.M. and F.M. alignment. Generates Radio Frequencies from 100
Kilocycles to 60 Megacycles on fundamentals and from 60 Mega-
cycles to 180 Megacycles on powerful harmonics. Accuracy and
stability are assured by use of permeability trimmed Hi-Q coils.
R.F. is available separarely, modulated by the fixed 400 cycle sine-
wave audio or modulated by the variable 300 cycle to 20,000 cycle
variable audio. Provision has also been made for injection of any
external modulating source.

VARIABLE AUDIO FREQUENCY GENERATOR:

In addition to a fixed 400 cycle sine-wave audio, the Model TV-50A
Genometer provides a variable 300 cycle to 20,000 cycle peaked

wave audio signal. This service is used for checking distortion in.

amplifiers, measuring amplifier gain, trouble shooting hearing aids,
etc.

BAR GENERATOR:

This feature of the Mode! TV-50A Genometer will permit you to
throw an actual Bar Pattern on any TV Receiver Screen. Pattern will
consist of 4 to 16 horizontal bars or 7 to 20 vertical bars. A Bar Gen-
erator is acknowledged to provide the quickest and most efficient way
of adjusting TV linearity controls. The Mode!l TV-50A employs a
recently improved Bar Generator circuit which assures stable never-
shifting vertical and horizontal bars.

CROSS HATCH GENERATOR:

The Model TV-50A Genometer will project a cross-hatch pattern on
any TV picture tube. The pattern will consist of non-shifting, hori-

v Cross Hatch Generator
vV Color Dot Pattern Generator
vV Marker Generator

This versatile All-Inclusive
GENERATOR Provides ALL
the Outputs for Servicing:

e AM. RADIO « F.M. RADIO
o AMPLIFIERS

e BLACK AND WHITE TV

e« COLOR TV

Sgecifications

zontal and vertical lines interlaced to provide a stable cross-hatch
effect. This service is used primarily for correct ion trap positioning
and for adjustment of linearity.

DOT PATTERN GENERATOR (For Color TV)

Although you will be able to use most of your regular standard
equipment for servicing Color TV, the one addition which is a
“must” is a Dot Pattern Generator. The Dot Pattern projected on
any color TV Receiver tube by the Model TV-50A will enable you
to adjust.for proper color convergence. When all controls and cir-
cuits are in proper alignment, the resulting pattern will consist of a
sharp white dot pattern on a black background. One or more circuit
or control deviations will result in a dot pattern out of convergence,
with the blue, red and green dots in overlapping dot patterns.

MARKER GENERATOR:

The Model TV-50A includes all the most frequently needed marker
points. Because of the gver-changing and ever-increasing number of
such points required, we decided against using crystal holders. We
instead adjust each marker point against precise laboratory stand-
ards. The following markers are provided: 189 Kc., 262.5 Kc., 456
Kc., 600 Kc., 1000 Kc.,, 1400 Ke., 1600 Kc,, 2000 Kc., 2500 Kc:.
3579 Kc,, 4.5 Mc,, 5§ Mc, 10.7 Mc. (3579 Kc. is the color burst
frequency.)

The Model TV-50A comes obso-
lutely gomplete with shielded leads

and operating instructions. Only

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

MOSS ELECTRONIC DISTRIBUTING CO., INC.
Dept. D-526 3849 Tenth Ave., New York 34, N. Y.

Pleate send me the units thecked on approval. If completely sotisfied | w

ofter o 10 doy irial positively cancelling ol further obligation

pay on
the terms specified with no interest or finance chorges added. Otherwise. 1 will return

Model 79 Total Price $38.50
$8.50 within 10 days. Balance $6.00 monthly for 5 months.
Model TW-11 Tolal Price $41.50
$11.50 within 10 days. Balance $6.00 monthly for 6 months.
Model 37 Tctal Frice $12.50

$12.50 wlthin 10 days. Balance $6.00 monthly for 5 months.

Madel TV-50A Tetal Price £47.50
$11.50 within 10 days. Balance $6.00 monthlv for 6 months.
Mode) 82 Total Price $36.50
$6.50 within 10 days. Balance $6.00 mionthly for 5 months.

Model 36 Tolal Price §26.95
$6.95 within 10 days. Balance $5.00 monthly for ¢ months.

47,

— —— o o — -

———

Name
Address
City Zone. State
All prices net, FO.B.. N, Y. C.
L
1958

OCTOBER
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First
the
fabulous

TD-124

two .
new “TD”

-

TD-124 $99.75 net

2

Stereo-Monaural

turntables

Here’s good news for budget-
minded hi-fi aficionados.

These two new Thorens

turntables (with integral

tone arm) give you the same
basic drive mechanism you get

in the ultra-precise TD-124 tran-

scription turntable, but they’re stream-

lined for economy. See the new

TD-184 and TD-134 at your authorized

Thorens hi-fi dealer’s today.

TD-134 Manual Player. 4 speeds. It
has the same precision-machined, ad-
justable-speed drive as the Thorens
TD-124 transcription turntable for min-
imum wow, flutter and rumble. Turn-
table floats on nylon bearings. Integral
tone arm equals tracking performance
of separate arms costing as much as
half the price of this entire unit. Plug
in adapter for standard stereo or mon-
aural cartridges. 15” x 12”, extends
214, "” below panel, 3” above.

BREN, \
T, )
R L §

5 qusesntt S

~ THORENS

90

TD-134 $60.00 net

-

TD-184 $75.00 net

TD-184. Same as TD-134 with semi-
automatic operation: One dialing mo-
tion selects 7, 10” or 12” record size,
starts motor. Arm literally floats down
into first record groove on air; adjust-
able piston controls lowering speed.
Absolutely no connection between arm
and table during playing. Featherweight
position trip shuts off player at end of
record, idler disengages and arm lifts.
Manual reject control permits shut-off,
interruption or manual operation.

Thorens celebrates 75 years of progress in music reproduction

SWISS MADE PRODUCTS

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

NEW HYDE PARK, NEW YORK

www americanradiohistorv. com

TELEVISION

y @/‘“‘\N\r—n 2 AN
& ser 508 g g1y @
Fig. 8—Hybrid transformer tvpe cou-
pler for minimum loss, maximum iso-
lation.  lnductive coupling must  be
high, capacitive coupling low and all
coupling svmmetrical.

(Continued from page 84)
formance in well-installed systems, is
shown in Fig. 8. The output match de-
rives equally from the input and from
the resistor, while isolation is obtained
from a bridge balance achieved by
meticulous symmetry in the windings.
Loss is about 3.5 db, isolation about 13
db. There are other hyvbrid ecircuits
with the same features, as well as some
of the virtues and vices already dis-
cussed. Among them are ring hybrids,
some of which use o1 misuse elevator
coils, and resistance-bridge hybrids.

Good impedance matching in any of
the couplers shown in Figs. 1 to 8 re-
quires that both capacitance between
terminal lugs and stray lead induct-
ance be kept to a minimum and well
controlled.

Recommendations
In an extreme fringe area where
snow is already a problem, do not cut

< hod
| >

$9100 908
1100
MA

Fig. 9—A simple 6-db pad.

a multiset coupler into an existing in-
stallation without adding a booster
ahead of the coupler to lift the signal
well out of the snow. Dividing the
signal always weakens it.

Use only a type of coupler with
matched input and output impedances.
Do not use very-low-loss couplers unless
vou are prepared to make an excellent
installation, keeping all lines clear of
pipes, ducts, flashings, all other metal
or damp materials, and avoiding sharp
bends and corners. The lower the loss
of the coupler, the less it will do to min.
imize standing waves due to impedance
irregularities in the line.

Do not throw away signal needlessly
by using a three-set coupler for two
sets or a four-set coupler for three sets,
unless you are in a strong-signal area.
If you do, be sure to terminate each of
the unused outlets with a 300-ohm re-
sistor to keep your impedance match.

If you have plenty of signal strength,
insert a 6-db pad at the terminals of
each set to minimize off-channel reflec-
tions. Such a pad is easily made from
four resistors and is shown in Fig. 9.

Remember that buying a multiset
coupler is like buying anything else.
You get what you pay for. Rarely more,
sometimes less. Get a reputable make,
I from a reputable dealer. END

RADIO-ELECTRONICS
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A system of color-dot convergence
than
N
Here's
how it works and how it's adjusted

results
appearingy
receirers.

said to give better
earlier systems is
modern color TV

By ROBERT G. MIDDLETON

TELEVISION CONSULTANT

ORE and more technicians are
moving into color TV servie-
ing, and interest in the prac-
tical aspects of new circuits,

controls and adjustments is growing. If
vou have not run across second-har-
monic convergence controls, for exam-
ple, you surely will before long. This is
a Motorola innovation which makes
closer convergence possible. Here’s how
it works:

The color dots on the picture-tube
screen are converged with the static
and dynamic convergence controls. Cen-
ter-screen convergence is made with
the static controls; edge-screen con-
vergence with the dynamic controls.

A typical static control is shown in
Fig. 1. Three beam (PM) magnets are
used in most receivers. A few receivers
have electromagnetic beam magnets,
but from a practical standpoint they
work just like the PM type.

All color receivers also have another
static control—the blue lateral correc-
tor, shown in Fig. 2. This is another
PM unit. It is pushed up and down in
its mounting strap to obtain center-
screen convergence. The actions of the
beam magnets and blue lateral correc-
tor are shown in Fig. 3. Thus, we have
four static controls, which are adjusted

DYNAMIC
CONVERGENCE
COILS

Fig. 1—A typical beam magnet is a PM

nnit with a control knaob. 1t is rotated to

obtain center-sereen convergence. Note

the dynamic convergence coils below
the magnet.

Fig. 2 (right)—A typical blue lateral
corrector, monnted over the blue gun.

OCTOBER, 1958

to obtain center-screen convergence.

Dynamic convergence

After the preliminary static adjust-
ments are made and the color dots are
converged at center screen, we find the
situation depicted in Fig. 4. That is,
the color dots at the screen edges are
overconverged. This results from the
fact that the radius of the phosphor-
dot screen is greater than the radius
of the clectron beams in the pix tube.

This misconvergence is corrected by
dynamic convergence controls. In the-
ory, a parabolic current would be
passed through the dynamic conver-
gence coils (coil beneath beam magnet
in Fig. 1) to correct overconvergence.
In practice, a parabolic current is not
used (a parabola has the shape of an
auto headlight reflector).

Instead of using a parabolic current,
a section of a sine wave is used to ob-
tain horizontal dynamic convergence.
The reason—a parabola and a suitable
sine-wave section have approximately
equivalent shapes and sine waves are
much easier and more economical to
generate at the horizontal scanning
frequency.

However, the problem of dynamic
convergence does not end here. We
know that there are toleraices on all
manufactured components. That is why
one color receiver can be converged
very accurately, while another set of
the same make cannot be converged as
closely as we might wish. All yokes and
picture tubes cannot be made exactly
the same. JMost convergence variations

BLUE LATERAL 9

www americanradiohistorv com

.;-—

new CONVE
CIRCUIT

RGENGE

BLUE BEAM POSITIONING

MAGNET EFFECT
LUE

BLUE LATERAL '
CORRECTOR
MAGNET EFFECT
N\
\\
BLUE

RED

| oK

RED BEAM POSITIONING GREEN BEAM POSITIONING
MAGNET EFFECT MAGNET EFFECT

Fig. 3—Motions of color dots controlled
by adjusting beam magnets and blue
lateral corrvector.

arise from yoke tolerances.

Second-harmonic correction

By adding a small amount of second-
harmonic voltage to a sine-wave volt-
age we can change the shape of the
sine wave. It can be made closer to a
parabola. Hence, we obtain a wave-
form which is better from the theo-
retical standpoint.

Moreover, by varying the voltage and
phase of this second harmonic, we can
make the waveform more peaked or
flatter or lean it slightly to one side or
the other. This is how we make up for
yoke and picture-tube tolerances.

From the practical point of view,
this secand harmonic puts “waves” in

(Continued on page 94)

oJe) 66
oL YEY
’ BLUE, GREEN RED DOTS SUPERIMPOSED

ok ® o0 XY
G R R
ooo Q. © © QP <°>OO

‘B MOTION OF BLUE DOTS CAUSEQ B
BY BLUE LATERAL CORRECTOR

Fig. 4—Center sereen is converged, but
edges are overconverged.
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M. Senice Deoler

PHILCO offers you

a program of

COMPLETENESS!

Here is a program of completeness designed doing everything possible to help you in
to increase your volume and profit. In products the successful and profitable operation of your
and services, Philco and Philco Distributors are business. See your Philco Distributor today!

Universal
Service Parts

Your Philco Distributor
has available for you a
complete new line of elec-
tronic universal parts that
not only fit all Philco
recetvers but many com-
petitive make and model as
well. All Philco Universal
parts are precision engi-
neered and quality tested to
insure superior operation
and longer life.

Complete Parts Catalogs

Over 60,000 items are cataloged in 3 sepa-
rate books . . . one for each product line.
electronics, appliances and laundry equip-
ment. Here is complete information, up-
to-date and put together in a way that’s
designed to save you time and effort.

Universal
Full Fidelity Needles

Now, one complete line of
precision engineered and
custom designed needles to
fit every make and model
phonograph and High
Fidelity receiver. Alsoavail-
able . . . the most accurate,
up-to-date, cross-reference
catalog in the industry.
Ask your Philco distribu-
tor how you can get the

SEE YOUR PHILCO DISTRIBUTOR TODAY!

RADIO-ELECTRONICS
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Don't Gamble with your Reputation!

FOR DEPENDABILITY, FOR QUALITY INSIST ON

ceNUINE PHILC 0 -Besctis WASHER PARTS

Your Philco Distributor maintains a com- washer products. As a qualified Service-
plete stock of parts and accessories man you may obtain these genvine parts at
designed especially for Philco-Bendix any time from your local Philco Distributor.

Now, Factory-Remanufactured

P(H“.CO
Bendix

Washer Micro-Transmissions

The only genuine Micro-Transmissions factory
remanufactured to the latest and most exacting
quality engineering specifications. Six months' war-
ranty from the date of installation.

PHILCO - PHILCO-BENDIX - CROSLEY
Washer and Dryer Parts
Your Philco Distributor carries a complete stock of

these various parts to enable you to oifer quick and
efficient service in this big, profitable business.

Don't gamble with cheap imitations. See
your Philco Distributor for a complete line
of quality-built, quality-tested appliance
parts. He has everything you might need
from a door hinge to a liner, from a gasket
to a compressor. Don’t settle for less.

World-Wide Distribution

Service Parts e Power-Packed Batteries * Universal Com-
ponents ¢ Long-Life Tubes * Heavy-Duty Rotors ¢ Star
Bright 20/20 Picture Tubes ¢ Long Distance Antennas

* Appliance Parts ¢ Laundry Parts * Universal Parts

and Accessories

OCTOBER, 1958 93
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These men are getting
practical training in...

ELECTRICITY

ELECTRONICS

Train in NEW Shop-Labs of

COYNE

in Chicago — Electronic Center of the World.
Prepare for a better job and a successful future in
ToP OPPORTUNITY FIELD. Train on real full size
equipment at COYNE where thousands of success-
ful men have trained for 60 years—largest, oldest,
best equipped school of its kind. Professional and
experienced instructors show you how, then do
practical jobs yourself on more than a quarter of a
million dollars worth of equipment. No previous
experience or advanced education neevied. Employ-
ment Service to Graduates.

Start Now — Pay Later — Liberal Finance and Pay-
ment Plans. Pay most of tuition after graduation.
Part-time employment help for students. Choose
from nine yearly Starting Dates.

Mail Coupon For Free Book—'"Guide to Careers.””
Whether you prefer ELECTRICITY-ELECTRONICS, TELE-
VISION-RADIO ELECTRONICS Or COMBINED ELECTRONICS
TRAINING, this book describes all training offered
and gives all the facts to Vets and Non-Vets.

Information comes by mail. No obligation
and NO SALESMAN WILL CALL.

B. W. Cooke, Jr., Pres Founded 1899
COYNE ELECTRICAL SCHOOL
Chartered Not For Profit
1501 W. Congress Pkwy., Chicago 7. 111, Dept. 78-5A

MAIL COUPON FOR BOOK

Coyne Electrical Schaol, Dept.78-5A

|

t 1501 W. Congress Pkwy.

t Chicago 7, lll.

1 Send FREE book. “'Guide to Careers’’ and

: details of all training you offer. ]
]

: Name :

: Address :

]

t City State —

: (I understand no Salesman wiil call) 1
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STRAIGHT
SCANNING
LINE

wavy
SCANNNG
LINE

(STRONG 2ND
HARMONIC}
Fig. 5—Correct amounts of fundamen-
tal and second-harmonie eurrent pro-

duce a straight scanning line.

the horizontal scanning line, as illus-
trated in Fig. 5. Dynamic convergence
is obtained by using enough sine-wave
and second-harmonic current to obtain
a straight scanning line. That is, the
curved lines of blue dots, seen in Fig. 4,
are tmade straight.

As in Fig. 5, too much second-har-
monic currenfy causes “waves” in the
scanning line  and it is no longer
straight. Hence, the convergence con-
trols must be adjusted accurately.

A diagram of a control panel for a
second-harmonic convergence system is
shown in Fig. 6. Note, first, that com-
bined red-green controls are used.
These affect motions of both red and
green color dots. This too, is new in
color receiver design.

At this point we are concerned chiefly
with adjusting the controls which cause
a flow of fundamental and second-har-
monic sine-wave current through the
convergence coils. With reference to
Fig. 5, preliminary straightening of
the blue scanning line is made with the
blue horizontal phase 1 control (B HOR
PHASE 1) control seen in Fig. 6.

The effect of adjusting the blue hori-
zontal phase 1 control is seen in Fig. 7.
This control determines the phase or
timing of the fundamental sine-wave
current. Adjust the blue horizontal
phase 1 control to peak the blue line at
center screen, as shown by the “cor-
rect” pattern in Fig. 7.

This brings us to the second-har-
monic adjustment. The phase of the
second-harmonic voltage (or current)
is set by turning the blue horizontal
phase 2 control (B HOR PHASE 2) con-
trol seen in Fig. 6. Adjust this control
to obtain second-harmonic symmetry
along the blue scanning line, as shown
in Fig. 8. Of course, we have an over-
correction at this point. The next step
is to reduce the amount (amplitudes)
of the fundamental and second-har-

O R-G VERT OB VERT TILT
T

@- R.G VERT @ e e

o8 @)

O R-G HOR
PHASE |
O R-G HOR

@ AMP |

® R-GHOR f .
AMP 2 . )
®R-G HOR :

PHASE-2  ®B HOR PHASE

B=BLUE
R=RED
G=GREEN

@ SINGLE CONTROL gL ECTROLYTIC

@owa. control. ©4°

Fiz. 6—A control panel for a second-
harmonic convergence syvstem. Note:
Contvols (1) are for fundamemal sine
waveforms. Controls (2) arve for second-
harmonic sine waveforms,

www.americanradiohistorv.com
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MOSLEY
4-Set Coupler

MOSLEY 904
4 SET COUPLER

.2 0.0
LOW LOSS
EFFECTIVE ISCLATION

EFFICIENT SIGNAL
DISTRIBUTION

Owners of Duplex or #-unit Apart-
ment Buildings will wart vou to in-
stall Mosley 4-Set Coupl=rs!
Here's a Big profit-mak=r in a Big
market!
Mosley 901, 4-Set Coupler

36.25 List
Another Mosley Premium Quality TV
Accessory!

Ms/eq
Elicton2a e

8622 ST. CHARLES ROCK ROAD
ST. LOUIS 14, MISSOURI

COV'T SURPLUS

BUY DIRECT from U.S. Government. Jeeps, trucks,
fork-lifts, tents, tools, machinery, compressors, gear
reducers, motors, typewriters, hydraulics, tires,
camping equipment and 1000's of other high-quality
useful items that sell as low as i, 2 or 3% of the
original low Gov't cost! Send $1.00 today for com-
plete instructions and list of depots to:

AVIATION SURPLUS CENTER

Dept. RE Box 789, York, Pa.

RADIO-ELECTRONICS


www.americanradiohistory.com

TELEVISION

INCORRECT

INCORRECT

Fig. "—Fun.
damental sine
wave is  ad-
justed in
phase to peak
blue line at
center sereemn.

CORRECT

monic currents to get a straight scan-
ning line.

Straighten the blue line shown in
Fig. 8 first, by adjusting the blue hori-
zontal amplitude control 1. This is the
(B HOR AMP 1) control seen in Fig. 6.
This adjusts the amount of funda-
mental sine-wave current through the
blue convergence coil. Usually, this ad-
justment alone is insufficient to obtain
a perfectly straight blue line.

To get a very straight blue line, now
adjust the blue horizontal amplitude
control 2. This is the (B HOR AMP 2)
control in Fig. 6. It sets the amount
of second-harmonic sine-wave eurrent
through the blue convergence coil. This
permits a straighter blue line than pos-
sible without second-harmonic correc-
tion. We get better convergence.

This explanation has been limited to
the blue controls. You will observe from
Fig. 6 that second-harmonic controls
are also used for the red—green lines.
The same general principles apply here,
and will not be discussed in detail.

Second-harmonic voltages

Both the fundamental and the sec-
ond-harmonic waveforms are obtained
very simply by ringing tuned circuits
from the flyback pulse, as illustrated
in Fig. 9. The BLUE HoR PHASE 1 coil
resonates at 15,750 cycles. The BLUE
HOR PHASE 2 coil resonates at 31,500
cycles. The flyback pulse not only has
a fundamental component, but also
strong harmonic components. Hence, it
“rings” both tuned circuits strongly.
The tuned circuits have a high Q and
deliver sine waveforms to the blue con-
vergence coil.

When we turn the slugs in the phas-
ing coils, we cause the current to lag

OCTOBER, 1958

delivers

MAXIMUM INTER-SET ISOLATION (1245-200b)

with
MINIMUM SIGNAL LOSS (3av)

New Model A-102 Two-Set Coupler delivers more signal to each VHF
TV or FM set, with greater inter-set isolation than any other coupler in
the field. The reason — a new original B-T circuit with a phase cancel-
lation feature which automatically defeats interferinﬁ signals. No
ghosts, no smears... ideal for color TV and FM. Housed in a smartly
styled, weatherproof, molded, non-breakable case. Mounts easily in-
doors or outdoors ~ with or without concealing terminals. List 2.95

THREE NEW B-T COUPLERS —4-SET HI-LO & UHF-VHF

Ideal for color, black and white, VHF, UHF and FM,
these three new B-T couplers provide precise impedance match, lowest loss and
maximum isolation. Housed in smartly styled, molded weatherproof cases.

A-104 FOUR SET COUPLER
Low loss 300 ohm directional coupler
only 7 db insertion loss and 14-30 db
inter-set isolation. Flat response 650
to 220 mc. Feeds 4 TV or FM sets
from one antenna, or mixes 4 anten-
nas into one line. List 3.95
A-105 HI-LO ANTENNA COUPLER
Combines low band and high band
VHF antennas or provides separate
low and high outputs from a com-
mon line or antenna. List 3.50

A-107 UHF-VHF ANTENNA COUPLER
Combines VHF and UHF antennas,
or provides separate VHF and UHF

outputs from a common line or
antenna. List 3.50

A-100 OUTDOOR MOUNTING KIT

Bracket and strap assembly for
fast, easy mast mounting of models
A-102, A-104, A-105, A-107. List.90

These new B-T Couplers and a host of other quality engineered
TV acessories are available at parts distributors.

9 ALLING STREET

For further information write, Dept. Ri-10.

Rl| BLONDER-TONGUE LABORATORIES, INC.

NEWARK 2, N. J.

UHF Converters « Amplifiers « TV Systems  Industrial TV Cameras

www.americanradiohistorv.com
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PENTRON STEREO TELEVISION

-~

HIGH FIDELITY

R
TAPE RECORDERS _RED GREEN

INCORRECT

NOW YOU CAN RECORD STEREO, TOO!

Pentron's totolly new TM.4 Stereo Tape Deck is the
ideal addition to your custom high fidelity system:
records ond plays stereo ... 4-track as well as 2-track
tope, records and plays monaural ond has all the
exclusive Pentron stereo features which assure you
matchiess performance of a professianal quality never SEE THE NEW PENTRON EMPEROR I | INCORRECT
befare passible at papular prices.

Pentron tape mechanisms are precision engineered
with full-range frequency response, Azmur-X head
azimuth adjusiment, single Finger-Flite ratary contral,
easy dual-speed contral lever, faur outputs plus twa
AC convenience autiets, self-energized braking, stereo
or monavral erase, designed ta operate at any maunt.

__RED GREEN

Fig. 8—Sec-
ond-harmon-
ic sine wave
is adjusted in RED GREEN __ __

: ) phase to ob-
ing angle. : 4 1 §9 tain a sym-
The Pentron TM-4 is priced at $109.95 net and is . o J

3 o o . 5 THE ONLY <OMPLETE POPULAR-PRICED metrical
available at professional high fidelity shawrooms. For STEREC RECORDING SYSTEM

“wave” along

detailed information on Pentran high fidelity tape blue line

recorders, amplifiers, pre-omps, mike mixers, tope

decks, and stereo canversian kils, write Dept. R-10 or CORRECT
see your yellaw pages. _ FROM BLUE VERT
CORPORATION 777 South Tripp Avenue, Chicago 24, lilinols §(. BLUE_HOR lzTILT CONT
SeHasE || T2 FLYBACK PULSE NPUT
CANADA: Atlas Rodio ttd., Toronto EXPORY: Raythean Manufacturing Company, Waltham, Massachusells ] 007 < BLUE HOR
= AMPL |
\ [ Jv I 1 1 ¥ ] | e 1008 1000
N SN s g (] g
I [ coL L= NPUT
— BLUE HOR:.
IMPROVED CATALOG OF i
7 ; ; 1000,
SENCORE | 20y 2 kL | o v 1
17> PHASE 2
LC3 “DIRECT FROM FACTORY” S
Leakage Checker l L2

' b

Fig. 9—Both fundamental and second-

harmonic waveforms are obtained by

b MR il ith flvback

ringing”” phasing coils with flybacl
pulses.

or lead the voltage, depending on
whether we tune the coils slightly to
the high or the low side of resonance.
This produces the convergence effects
shown in Figs. 7 and 8.

o INSTRUMENT KITS .
The 100-ohm potentiometers in Fig.
L4 “I'Fl KITS, SPEAKERS 9 determine the amount of pulse volt-

(Largest age used to “ring” the coils. These are
® “I'H CABINET Selection) | the amplitude controls. They determine

® Electrﬂnic P“uTﬂFLAS“ Klts how much of the corrective waveform

Check these outstand-
ing New Features

Now — For the
firsttime ...

Checks 130 differ- -~
ent tube types —
more than any
other ‘‘grid circuit’" type
checker. Includes UHF ond lot-
est type tubes.

Checks picture tubes without re-
moving tube from cabinet or

chassis. - ;43 8 % W , h r n
New Roll Chart prevents obso- PAY AS YOU WIRE with Transvision “SPLIT-KITS.” A few current flows through the convergence
lescence — just diol the tube dollars gets you staited. Each Kit is split into 2 | coil.

few packages. You cam order one at a time 2s you wire. [ Service technicians who are used to
the dynamic convergence adjustments

at BIGGEST for earlier receivers will recognize that
1

second-harmonic correction is unique.

RECORDS DISCOUNTl Other new adjustments, which cannot

RCA CBS

type and sove time. Chart is
eosily reploced ot no extro cost.
Dynamic Filoment

checks including heater to cath-
ode leakage & shorts — no need
for o second filoment tester.
Twa spare prekeoting sockets to

cut down testing time. All Labels be covered in this article because of

Copatitor checks simplified. - -~ Jmmmmmmm=N | space limitations, are completely new
B e s T el s I TRANSVISION, INC., New Rochelle, N.Y €y | to the color TV industry.

leakoge or '‘grid circuit’’ testers. A must for | Rush FREE Cotalog of KITS, HI-FI Equipment 1§ Hence, a new convergence procedure

any TV service technician. | Cobinets, Records, et 1 | is necessary. You cannot generalize

c=> SERVICE o« ! ! | from previous design and tackle the

INSTRUMENTS CORP. |°::,|Y;::.; : o = : new receivers successfully. Following

171 Official Rd * Addison, lll.  distributor . Address e | .articles will familiarize you with these

VAl C.t out this aod now for further information " s Ciy Stare ' innovations. END
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in RADIO-TV-
ELECTRONICS

“You might like to know that since | have started
this course, my company has given me a $32.00 a
month raise. They seem to think anybody who has
enough interest in their job to study at home is
worth more money.”

—Frank J. Mulvey, 910 124th St., S.,
Renton, Washington

What would a raise of just $8 a
week (3416 per year) mean to You!

Think of it! Only one $8-0-week raise (such as
Frank Mulvey received) will repay your invest-
ment in CREl training, and leave you a substan-
tial profit the very first year! Your increases
in pay thereafter are all pure profit, and you'll
be prepared for many more promotions and pay
raises in the future years of your life!

Many of the men currently on the street are there
for a reason. *“As many as 8 out of 10 are dead-
wood,” estimates the chief engineer of a medium-
sized Philadelphia firm; the problem is to find the
live ones. ~—from ELECTRONICS MAGAZINE

If you're interested in an honest-to-goodness carcer in the
vigorous young electronics industry, here's how you can step
ahead of job-competition, move up to a better job. earn more
money, AND BE SURE OF HOIDING YOUR TECHNICAL
JOB, EVEN WHEN THE “DEADWOOD” IS BEING
CLEANED OUT.

The “how™ is advanced, professional home study training in
Electronic Engineering Technology including SERVOMECH-
ANISMS: COMPUTERS: RADAR: AUTOMATION: AERO-
NAUTICAL E! ECTRONICS: BROADCASTING; COMMU-
NICATIONS AND MANUFACTURING. and the ELEC-
TRONIC PRINCIPLES ASSOCIATED WITH GUIDED MIS-
SILES, TELEMETERING, ASTRONAUTICS and INSTRU-
MENTATION. 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. Since 1927 CREI has provided alert
young men with the technical knowledge that
leads to more responsibility, more job
security. more money. And CREI has con-
stantly kept pace with the rapid expansion
and progress in electronic achievement.

Remember this: CRE! starts with funda-
mentals and takes you along at your own
speed. You are not held back by a class,
not pushed to keep up with others. You
set your own pace. CREI instructors guide
you through the lesson material and grade
your written work personally. You master
the fundamentals. then get into more ad-
vanced phases of electronics engineering
principles and practice. Finally you may
elect training in highly specialized principles
of electronic engineering technology as
applied to guided missiles, servomechanisms
radar, computers, telemetering. automation,
instrumentation and other applications.

[}

]

0

)

]

]

[}

1

1

[}

I

]

! cHeck

I FIELD OF
]

| INTEREST
[}

1

1 Name

]
[}
1
i
}
i
i

Street .
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Send for FREE booklet and_get the

Please send me your course outline ond FREE illustrated
Booklet “Your Future in the New World of Electronics” - | Employed By...
describing opportunities and CREl home study courses in
Practical Electronic Engineering Technology.

Check: [J Home Study [] Residence School

Look at this partial listing of organizations that recommend
CRE! training for their own personnel: United Air Lines, Ca-

nadian Broadcasting Corp., Trans-Canada Airlines, Douglas
Aircraft Co.. The Martin Co., Columbia Broadcasting System,
All-American Cables and Radio, Inc.. Gates Radio Co.. Canadair
Lid, Federal Electric Corp., and U.S. Information Agency
(Voice of America).

What's the next step? Certainly get more information than
we can cram into one page. Fill out and mail the coupon
helow roday, or write Capitol Radio Engineering Institute, Dept,
1410-Y, 3224 16th St.. N.W., Washington 10, D. C.

CREI ALSO OFFERS RESIDENCE TRAINING at the same
high technical level in Washington, D. C. Classes start at regular
intervals.  Qualified residence school graduates earn degree,
“Associate in Applied Science.” You can qualify for CREI
home study training if you have had electronic education, or
experience in electronics — and realize the need of a high level
technical knowledge to make good in the better electronics jobs.
(Electronics experience is not required for admission to CREI
Residence School.)

VETERANS: If eligible for training under the new G.I. Bill
of Rights, check the coupon for full information.

MAIL THIS COUPON FOR FREE BOOKLET!

CAPITOL RADIO ENGINEERING INSTITUTE | To help us answer your re-

ECPD Accredited Technical Institute Curricula

Dept. 1410-Y, 3224 Sixteenth St., N.W., Washington 10, D. C.

quest intelligently, please
| give the following infor-
motion:

® Founded 1927

2 Type of P t Work...........
[J Rodor, Servo ond Computer Engineering Vipexol Frasen on :
Technology Dl | i
[] Electronic Engineering Technology o 1
GREATEST [ Broodcast (AM, FM, TV) Engineering Technology |
(] Television Engineering Technology | Educotions h
[J Aeronautical Electronic Engineering Technology Yrs. High School. 1
|
|
...... Age. . Other.. H
|
|

Electronics Experience............. |

]

]

Zone State. . [ . - I
.

[] Korean Veteron |
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Sl

conducted by

ROBERT G. MIDDLETON

TELEVISION CONSULTANT

receiver faults can be responsible

for various types of picture dis-

tortion, we will point out some of
the main causes at this time.

Fig. 1 shows that the fine detail in
a picture or test pattern is contributed
by the portion of the if response curve
toward the sound-carrier end. When if
response slumps off in this region, the
narrow portions of the vertical wedges
become blurred or invisible.

On the other hand, long horizontal
lines or objects in the picture are main-
tained by the portion of the if response
curve toward the picture-carrier end.
This is also shown in Fig. 1.

When the local oscillator is tuned to
run the picture carrier too far down
on the curve, near the base line, low
video frequencies are attenuated and
the reproduction of long horizontal
objects in the picture becomes faulty.

Beginners sometimes forget that good
picture reproduction depends upon good
frequency response of the entire signal
section. For example, Fig. 2 shows how
different regions of the rf response
curve contributed to high and low video-

BECAUSE many readers ask what

CARRIER

"PICTURE
CARRIER

98

frequency reproduction. Poor tuner re-
sponse can cause poor picture quality.

The same considerations apply to
frequency response of the video ampli-
fier. Defective or off-value peaking coils
attenuate or eliminate reproduction of
the high video frequencies. Off-value
plate-load resistors will cause weak
low-frequency reproduction when too
low in value, or weak high-frequency
reproduction when too high in value.

These considerations are of much
greater importance in color reception.
Fig. 3 shows how the chroma signal is
transmitted in the higher video-fre-
quency region of the signal channel,
near the sound-carrier end. Poor re-
sponse in the chroma-signal region
weakens or kills the color signal.

Every modern service technician
should own and use a good sweep and
marker generator.

Not practical

I would like to replace a 12WP,
picture tube with a 12LP4. Is this

practical?>—W H. R., Jr., Rockville,
Md.
The 12W P4 has a thin neck requiring
Fig. 1 — Por-

tions of a test
pattern which
indicate high-
and low - fre-
quenecy re-
sponse of the
if amplifier.

Fig. 2 — Por-
tions of a test
pattern which
indicate high-
and low-fre-
quency re-
sponse of the
rf amplifier.

www.americanradiohistorv.com

PICTURE
CARRIER

a special yoke and associated compo-
nents. A standard-sized tube does not
fit into the 122WP4 assembly. Deflection
power used and the B-boost voltage are
also unsatisfactory for the 12WP4.
Hence, we would advise against this
particular conversion.

Tuner trouble

I am having difficulty with a Moto-
rola tuner and would appreciate any
hints on disassembly as I want to avoid
throwing the circuits out of alignment.
—J. S., Philadelphia, Pa.

Loss of alignment is unavoidable
when circuit work is done on a tuner.
A good rf sweep and marker generator,
with scope, is essential for tuner work.
Shops not equipped for rf sweep align-
ment work should replace such tuners

SOUND
CARRIER
SUBCARRIER

PIX
CARRIER

LUMINANCE
Y SIGNAL

LUMINANCE
Q SIGNAL

LUMINANCE
1 SIGNAL

Fiz. 3—The color signal occupies the
high video-frequeney end of the signal
channel.
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| TOP
 PERFORMING

PAPER TUBULARS

DURAMIC CERAMIC—
CASED TUBULARS...
Type P84CM paper ca-
pacitors are encased in
dense steatite for per-
formance above that of
conventional paper tubu-
lars. New thermo-setting
end seals for exceptional
humidity protection.
Firmly imbedded leads
will not work loose or
pull out.

DURANITE MOLDED

TUBULARS . . . Type
P88N units are molded
in a blue permanent
rock-hard casing that
does not dry out or
develop cracks or fis-
sures. Moisture proof
operation from sub-zero
to 212°F.

L

VERTICAL MOUNTING

TUBULARS . . . Type
P1SIN capacitors are
specifically designed
for use in printed-wiring
chassis. Assembled in
black molded phenolic
casing, Aerolene impreg-
nated, thermo-setting
end fill, sturdy wire leads
for firm mounting.

AEROVOX

Ask your focal Aerovox Distributor for
your copy of the latest Aerovox Catalog.

AEROVOX

CORPORATION
DISTRIBUTOR DIVISION
NEW BEDFORD MASSACHUSETTS

OCTOBER, 1958

| TELEVISION

or pass the job on to a shop that
specializes in tuner work.

Picture pulling

A Zenith 17Z230Q operates OK on an
antenna, but shows picture pulling on
a signal from a cable system. Another
receiver, however, operates satisfac-
torily on the cable signal. What do you
suggest?—W. S., St. Johns, Ariz.

The first thing to try is a pair of
250-ppf capacitors in series with the
receiver’'s antenna terminals. In case
further attention is required, and if
ample signal is present, also insert a

{ 6-db H-pad at the receiver input termi-

nals (see RADIO-ELECTRONICS, June,
1958, page 90). Also, don’t forget to
check the agce control.

Going overseas

We are moving to Australia and have
a Dudlont RA-170 that we would like
to use. How can this receiver be suit-
ably converted?—B. J. N., St. Thomas,
Ontario

The Australian sound frequency is
5.5 mc above the picture carrier and
deviates +50 ke. Since 625 lines and
50 fields are used, and the channels are
7 mc wide, we would advise against this
conversion. The power transformer may
heat objectionably on 50 cycles, and the
tuner would probably have to be re-
worked. You will have ditficulty in ob-
taining satisfactory if response for the
7-mc channels.

17 to 21-inch

What would you advise for convert-
ing a 17BP} to a 21-inch tube in a Tele-
King 174?2—W. D. W., Brooklyn, N. Y.

The 21EP1 is the most practical con-
version type in this case. No electrical
changes will be required, although the
second-anode voltage will be a little
low. This makes ion-trap adjustment
somewhat critical.

Excessive height

We have a
height and width on a JMagnavox
CT358. A metal sleeve under the yoke
does not give the required reduction.
What would you suggest?—B. H.,
Hughson, Calif.

You are on the right track in placing
a metal sleeve under the yoke. Try
using a longer and thicker sleeve, and
the desired pieture size will surely be
obtained. You can roll up a sheet of
aluminum foil, as required.

More width needed

A tube layout for a Minerva code
92, serial 134949 chassis (stamped
Regal) is enclosed. The schematic seems
to be unavailable. The problem is to get
more picture width. The 5U4-GT has

problem of excessive |

been replaced, but width is still a bit |

short.—E. T. R. Co., Wallington, N. J.

You can sometimes bring the width
out satisfactorily by selecting “hot”
tubes for the horizontal civeuit. How-
ever, this is a typical situation in which
replacing the 5U4 with a pair of silicon
rectifiers will give the needed picture

www.americanradiohistorv.com
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the incomparable

SHURE

PROFESSIONAL

}é tetec @%Jgg{‘z’c_a

CARTRIDGE

The Shure Sterco Dynetic Moving-Magnet
Cartridge is designed and made specifically
for the listener who appreciates accuracy and
honesty of sound. It separates disc sterco
sound channels with incisive clarity. It is
singularly smooth throughout the normally
audible spectrum...and is without equal in
the re-creation of clean lows, brilliant highs,
and true-to-performance mid-range.

M ODEL M3D

Fits 3 and 4-lead transcription type and
record changer stereo arms. Completely
compatible. plays monaural or sterco.
10-sccond stylus replacement.
Individually tested to incet or exceed
these specifications: Frequency response,
20 10 15,000 cps. Output levcel, 5 mv at
1,000 cps. Compliance, 4.0 x 10-6cm per
dyne. Channcl scparation, morc than
20db throughout the critical sterco fre-
quency range. Recommended tracking,
3 10 6 grams.

et es 00000000000 0000 00 ss00 000

Note to Service Technicians: Shure Stereo-Dynetic
Carntridges are made with the care and precision of
fine, shockproof watches. Resist damage from im-
pact. Scaled case prevents tampering, ends service
call-backs.

Literature available: Department 12-3

SHURE BROTHERS, INC,
222 Hartrey Avenue, Evanston, illinols
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{ROLD

announces The First

AMPLIFIED

IAY

MODEL
HSK-300

6773

LIST

Now in Complete, Easy-To-Install Kit

Now the world's first fully amplified hame system
comes in a lightweight kit that's a handsome
selling tool with everything you need to bring
hi fidelity TV and FM reception to every room

of a home !

Each kit contains a broadband VHF (TV & FM)
amplifier, sufficient 300 ohm Twin-Lead, and 5
outlets for surface or flush mounting, creating a
complete system for any new or existing home.

100

/ q
No Trimming of Wire | (‘
Necessary . . . No |
Soldering! Quick Screw- 4
driver Instollation !

HOME SYSTEM COMPONENTS AVAILABLE SEPARATELY. FOR COMPLETE DETAILS
SEE YOUR JERROLD DISTRIBUTOR OR

It

Jerrold Electronics Corp., Ltd., Toronto, Canada
Export Representatives, CBS International, New York 22, N.Y.

LOOK TO JERROLD FOR AIDS TO BETTER TELEVIEWING

WRITE DEPT. pp87

ELECTRONICS CORPORATION
The Jerrold Building, Philadelphia 32, Pa.
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width without tube selection. The in-
ternal resistance of a silicon rectifier
is low and gives more B-plus than a
5U4.

630 conversion

Can a 24-inch picture tube be used
m an RCA 630-TS?—F. Y. Miam,
Fla.

We assume that the chassis now has
a 10-inch tube. Conversion to a 24-inch
tube such as a 24AP4 is expensive and
extensive mechanical and electrical
changes are required. However, the job
can be done.

A more practical conversion would
be to a 21-inch tube such as the 21EP4.

6K6-GT
VERT OUTPUT

8.2K w

~—AAA———4 CHANGE TO
200-560

27K

|
*es0 5 «.}
| VERT LIN

S
Y-100v
Fig. 4—Cathode resistor of the vertical
output tube is reduced in value to in-
crease picture height.

For this tube the second-anode voltage
must be raised to 15,000, using a stand-
ard flyback and yoke for the 21EP4.
To obtain satisfactory vertical sweep,
the 2,700-ohm 6K6-GT cathode resistor
must be reduced to a value between 200
and 560 ohms, determined by experi
ment. Some of these chassis have less
than 50-uf cathode bypass capacitance.
If your chassis has less than 50 uf,
it must be increased (see Fig. 4).

Parts hard to get

We have come up against the prol-
lem of replacement parts for the hiyl
voltage system of an Emerson 649A,
chassis 12094A. Would it be advisable
to convert to a direct-view picture tube?
—W. M. I., Albuquerque, N. Y.

This is an old-type power supply of
special design. Conversion is possible,
but would be a losing proposition be-
cause of the extensive changes required.
This is one of the occasional situations
in which the customer should be frankly
advised that he trade in the receiver
on an up-to-date model.

Line fuse blows

An RCA 1756022 occasionally hlows
the line fuse when turned on. This can
be stopped by using fuse resistors, bhut
then a buzz appears in the sound. How
can the buzz be eliminated? —.J. D
MeD., Dallas, Tex.

The buzz occurs because the fuse
resistor adds 11.2 ohms to the line,
bringing the B-plus voltage down to a
marginal value. The present-day trend
is to install a Surgistor and use a con-
ventional fuse. If the fuse blows after
installing the Surgistor, there is an
intermittent short in the power-supply

| system which needs localizing. The fil-

RADIO-ELECTRONICS
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ter capacitors always make a good
starting point.

Wants less width

I am enclosing a schematic for an
Addison TV set, no longer in produc-
tion. Various circuit chunges have been
made. 1 installed «a width coil, but
although this reduced the width as re-
quired, the picture became monlinear.
Any assistance will be appreciated.—
;. L., Quebee, Canadu

Instead of adding a width coil, a
simpler means of reducing width and
keeping linearity is to slide an alum
inum-foil sleeve under the yoke.

Loses horizontal sync

I have a Freed-Eisemann 1916-19
that loses horizontal syne for a few
seconds every 10-15 minutes. The pic-
ture snaps back by itself. What would
you suggest?—IW. I, Astoria. N. Y.

Lack of voltage data in your report
makes specific suggestions difficult.
However, drift in horizontal synec ean be
corrected in some cases by shunting
the .015-uf capacitor in the cathode
circuit of the 6AC7 horizontal oscillator
control tube with a .001-4f ceramic
unit. The Gernsback Library TV Tech-
notes bhook (No. 46) advises that the
5,000-ohm plate-load resistor in the
6K6-GT horizontal-oscillator circuit can
be increased to 10,000 ohms to improve
sync lock.

Hot flyback

A Crosley 380 has me stwumped. Its
flyback was replaced with a Thordarson
85. The flyback went out again and was
replaced as hefore. Too much current is
being druwn. Disconnecting the yoke
is the only thing that brings the current
back to normal. The yoke is OK. The
transformer gycts too hot—H. R. W.,
Mendenhall, Miss.

You will probably find incorrect volt-
ages at the horizontal output tube.
You should have 138 volts de and 9
volts peak-to-peak ac on the screen
grid. If ineorrect, check the screen
circuit. The control grid should have

41 volts dc and 60 volts peak-to-peak
ac. If not, check the adjustment of the
drive control and test the coupling
capacitor. It is possible, but less likely,
that the high-voltage filter capacitor is
leaky.

Slow warmup

The complaint is slow warmup and
low brightuness, with noticeable retruace
lines in a Craftsman RC-101. I sus-
pect that a new picture tube is needed.
Can an aluminized tube be used for
higher contrast?—D. G. H., Owatonna,
Minn.

A new picture tube will undoubtedly
correct this trouble, but whether an
aluminized tube can be used depends
upon the second-anode voltage avail-
ahle. Check the rated voltage for the
aluminized tube you select, and make
sure that this rated voltage is avail-
able. If so, vou will get a definite ad-
vantage in contrast. END

OCTOBER, 1958

NO OTHER TUBE TESTER MADE-

AT ANY PRICE-can MATCH the VALUE of

Special compartment ac-
commodates line cord and
Picture Tube Test Adapter

PICTURE TUBE TEST ADAPTER
INCLUDED WITH FAST-CHECK

Enables you to check all picture tubes [ ]
{including the new short-neck 110 de-
gree type) for cathode emission, shorts
and life expectancy . . . alsa to rejuven-
ote weak picture tubes. This feature
eliminates the need of carrying exira ®
instruments and mokes the FC-2 truly
an all-around tube tester.

FAST-CHECK’S low price is made
possible because you are buying

direct from the manvufacturer.

RANGE OF OPERATION

v Checks quality of over 650 tube
fypes, which cover more than
99% of all tubes in use today
including the newest series-sning‘

TV tubes, auto 12 plate-voly

tubes, OZ4s, mogic eye tubes,

gas regulators i
et o?;bes . special purpase
tubes.
vV Checks far inte
and leakage.
v Checks for gas content.
Checks for life-expectuncy.

r-element shorts

Other testers may h
FAST-CHECK has rhe;v:lﬂ,me

SHIPPED ON APPROVAL FO

Model FC-2—haused in rugged oak corrying
case complete with CRT odapter . .

COMPARE FAST-CHECK WITH OTHER TESTERS RANGING FROM $40 T0 $200

® Checks each section of muly;

“"Bod’*
required
phor-bronze tube sockets acco
and future tybe types . .

ond even foreign : 00, Sgin straight

dental burn-out @ Special
current tubes @ New tube [ist;

odically at no cost @ Com
age variation.

of the above features

the CENTURY
FAST-CHECK

20,000 SERVICEMEN
CAN’T BE WRONG!

\ See for yourself—AT NO RISK—
\ why over 20,000 servicemen se-
\ lected the FAST-CHECK above
all other tube testers—regord-
less of price. With the FAST.
CHECK you will make every
coll pay extro dividends by
merely showing your cus-
tomer the octual condition
ond life expectoncy of the
tube. The extro tubes you
Guaranteed for will sell each doy will
One Full Year poy for the FAST-CHECK

$6950 in o very short time.
Net

Just 2 settings on the

FAST-CHECK TUBE TESTER

tests over 650 tube types completely,
accurately — AND IN SECONDS!

POSITIVELY CANNOT BECGME OBSOLETE

Circuitry is engineered to atcommodate all future tube types
as they come out. New tube listings are furnished periodically
at no cost.

NO TIME CONSUMING MULTIPLE SWITCHING

Only two settings are required instead of banks of switches
on conventional testers.

NG ANNGYING ROLL CHART CHECKING

Tube chart listing over 650 tube types is conveniently located
inside FAST-CHECK cover. New tube listings are easily odded
without costly roll chort replocement.

. only

IMPORTANT FEATURES

sect n -section tubes and
one section is defective the tyube will read

on the meter scale @ Lless
thon 10 seconds
fo test any tube @ 41 long lasting phos-
mmodate all present
- cannot become obsolete

only

Large D’Arsonval type

meter is extr "
yet rugged — fully emely sen

protected against acci.
scale on meter for low

-« . but only the

R 10 DAY FREE TRIAL

L
A AL CENTURY ELECTRONICS CO., INC. :
it! No obligation to buy. Dept. 110, 111 Roosevelt Ave., Mineola, N. Y. i
Rush the FAST-CHECK for a 10 day trial period. If not completely ]
satisfied 1 will return the instrument within 10 days without 1

PA' l" SMAll further obligation. If fully satisfied 1 agree to pay the down pay-
ment within 10 days and the monthly instaliments as shown. No 1
Mo"r"lv PAYME"TS financing charges are to be added. :
Model FC-2 . . . $69.50 — Pay $14.50 within 1
. 10 days. Balance $11.00 monthly for 5 months. :
Easy to buy if you’re satis- H
fied. Pay at net cash price i
. no financing charges. Name. :
Address :
NO MONEY REQUIRED - Srare i

ity b

WITH ORDER e F.O.B., Mineola, N.Y. ]

g 1 1t 2 e e 1 r o rg ]
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The NE-77 is about the same size as the
common NE-2. Note the red dot on the
anode side of its stem.

Miniature neon triode for semsitive relay circuits

new
neon
bulb... acts like a THYRATRON

unit using the ecircuit

A commercial

By TOMMY N. TYLER

inexpensive circuit for actuating a

relay by closing a high-impedance

circuit, you will find the NE-77
miniature glow lamp worth knowing.
Developed by General Electric for
triggering and switching circuits, it
will perform such tasks as switching
appliances on and off at the touch of
a hand, indicating when liquid in a
tank reaches a predetermined level, and
many others. Its operation is similar
to that of cold-cathode thyratrons, such
as the OA4 and the 5823, yet it costs
only a fifth as much and takes up less
room.

The NE-77 is about the same size and
shape as the familiar NE-2 neon lamp,
but it has three electrodes instead of
two. Although the bulb is designed for
a continuous current of 0.5 ma, short
pulses as great as 100 ma or more can
easily be handled. This feature makes
the lamp ideal for use in circuits where
a capacitor discharge actuates an im-

IF vou have ever wanted a simple and

140-i80 vV DC
TRIGGER INPUT

— sl

¥ 5 _TO CONTROLLED CKT
NE-77.

Fig. 1—Buasic circuit using a
Trigger input is positive.
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pulse, latching or stepping relay. When
used within its ratings, the bulb will
last for many thousands of operations.

The characteristics of the NE-77 are
such that 140-180 volts dc, applied
across the outer electrodes, is not suffi-
cient to fire the lamp. However, if this
voltage is maintained across the outer
electrodes while a triggering voltage of
140 to 180 dc is applied to the center
electrode, the lamp fires and continues
to conduct until the circuit is broken
or a reverse pulse is applied to the
outer electrodes, A reverse pulse on the
center electrode will not stop conduc-
tion. Triggering current is extremely
small (80 ma or less), which lets you
use a high-impedance trigger circuit.
Although the lamp gives off a bright
flash when triggered in a capacitor-
discharge circuit, its steady-state illu-
mination is too feeble to serve as a
good indicator lamp.

Fig. 1 is the basic circuit for using
the NE-77. Note the polarity of the
lamp in the circuit. Its anode lead is
identified by a red dot on the side of
the glass envelope. [Actually either
outside electrode can be used as the
anode. But once in a circuit, do not
reverse the outside leads—whichever
lead you use as the anode, continue to
use it as the anode. Reversing these
leads after using the unit will change
its characteristics.—Editor] Applying
the triggering voltage to the center
electrode causes the lamp to conduct,
energizing relay RY. The relay must
be a sensitive type which will pull in

www.americanradiohistorv.com

shown in Fig. 6.

at 0.5 ma, and the combined resistance
of R and RY must be about 170,000
ohms to limit the current to this value.
This circuit is so sensitive that it can
usually be triggered by merely touch-
ing the center electrode with the hand,
or the triggering voltage can be tapped
off the anode supply voltage and applied
through switch S, as in Fig. 2. Resistor
R2 in the triggering circuit can be
several megohms.

Capacitor-discharge circuit

Fig. 3 shows the basic capacitor-dis-
charge type of circuit. With this circuit
a relatively insensitive relay with a
coil resistance as low as 200 ohms may
be used. When the lamp is not conduct-
ing, capacitor C charges to the value
of the dc voltage applied across the
outer electrodes. When triggered, the
lamp dumps the charge on C through
relay RY. Resistor R limits the contin-
uous current through the lamp when
conducting, to prevent it from being
overloaded. This type of circuit does

NE-77 |anooE

TO CONTROLLED CKT+_o &

Fig. 2—Triggering pulse can be tapped
& a8 g1
off neon lamp’s anode cireuit.

RADIO-ELECTRONICS
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STEREO

7 THAT MEETS THE
_-s.a A

~" REAL TEST

SOUND REALISM at REALISTIC PRICES!

<
SPA-55 g B
STEREO AMP

Priced for everyone’s budget, here ot last is a
STERED omp which is almost a must for every
STEREO fan! Housing two identical 27%/; want
distortion-free amplifiers the SPA-S5 is wnsur-
possed in quahly and performance. The SPA-35
may be used as a STEREO omp, o bi-amp, and
o3 a 55 watt Monauro! unit.

Wired and tested $79.95  Easy-to-build-kit  $64.95
SPA-35 35 wan $62.95 Easy-to-build-kit $49.95
SP-6
. STEREO

=3 % ,."' CONTROL CENTER

The SP-4 is a completely self

itive duol pi p with dual inputs

nnd outpuls. Engineered to fit your requirements

today, as well os fomorrow, the SP-§ provides

unparallele. flexibility. Output of both amps is

individuolly odjusted by ene control, reverse
position, hi lo filters, etc.

Prices less cover- Wired and tested $62.95
WWACTLURUTLEL] SAVE! Easy-to-build-kit  $39.95
= S
§T-11 ‘W
AM-FM
STEREO TUNER l-:"
Here, for the first time, is an AM-FM STEREO
Tuner within the reach of every audicphile. Un-
malched by units costing twice the price, the
ST-11 is two distinct receivers in one, featuring
4 pu¥. for 20 db quieting. Variable AFC. Single
front ponel switch controls AM, FM or STEREO
selection,
Wired and tested $74.50
SAVE! Eosy-to-build-kit $49.95 SA-2S
STEREO
PRE-AMP PLUS
ONE 25 WATT
AMP

Here is the finest
dual chonnel pre-omp
ond amp on one precisely engineered
and designed chossis. When the SA.25 is attached
to your present power omplifier it reproduces two
separate channels of sound for STEREO from tope,
records, and AM-FM. One easy, inexpensive step
brings you the realistic, breathtaking magic of
STEREO-with Arkoy's SA-25.
Wired and tested
SAVE! Easy-to-buitd-kit

FL-30 AMP AND
PRE-AMP

Reasonably priced . . . superlo-
tive in quolity, the FL-30 now
brings 1o you an omp/pre.amp
with fully transistorized front
end designed to provide hum
& distortion-free reproductions,
Freq. response=-db. 10-40,000
cps @ 30 watt peak. Inputs for

$89.95

HFT-7 AM-FM TUNER $59.95

World renowned as o stond-
ard of excellence, the HFT.7
is o compact self-powered
AM-FM tuner of superb en-
gineering ond performance.
Temperature compensated FM
RF circuits and  Autematic
Frequency Control assures ex-
cellent stability and no drift.
Foster - Seeley discriminator,
Grounded Grid RF amp, flat

type construction, AFC with ;":‘9"1".': pickup, tuner, tope
. avx..
e Sag.95  Wired ond teed  $74.50
SAVE! Easy-to-build-kit' SAVEl Easy-to-build-kit
$49.95 |

$32.00
Al prices 5% higher
west of Mississippi.

FREE!

loca

16 page illustroted coto-
fogue giving complete
details and specificotions
of Radio, Hi-Fi & Stereo
1 equipment. Write today
| dealer: for your free copy.

120 CEDAR STREET ‘

MNEW YORK &

OCTOBER, 1958
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ZZaK I ANOOE NE-77
140-180V DC +-|-20

P TRGGER

140-180VDC
TRIGGER INPUT

2000+ IOK |

\ _; ;TO CONTROLLED CKT |

Fig. 3—Basic capacitordischarge trig-
ger cirenit requires a 140-180-volt de
pulse to key the ecircuit.

o ) NE-77
1 R2 2.2 MEG |ANODE
140-180VDC "
250V
TRIGGER
O
20048- IOK
‘ 210 CONTROLLED CKT
Fig. 4—Using the NE-77 as a relaxa-
tion oscillator.

have one limitation—the relay will not
remain energized, restricting it to
applications involving impulse type re-
lays. If a latching or stepping relay is
not available, a junkbox 28-volt dc
relay can be wired to energize another
slave relay which has a pair of self- |
holding contacts.

This circuit can also be triggered
from the anode supply voltage, as
described before. If the center electrode |
is permanently connected to the anode |
through a suitable resistance, as in
Fig. 4, the lamp becomes a relaxation
oscillator, When the lamp is not lit
capacitor C charges slowly through
resistor R1. When the ionization volt-
age is reached, the lamp fires and sends
the charge on C through the relay coil.
This in turn drops the anode voltage
and the lamp goes out, starting another
cycle. With the values shown, the relay
will pulse once every 2 or 3 seconds.
This circuit can be used to flash warn-
ing lights, animate displays, etc.

Fig. 5 shows a way to use the lamp
for ac operation. Closing the circuit
through resistor R2 applies a triggering
voltage to the lamp during positive
half-cycles of the ac line, energizing
the relay. In this circuit the lamp per-
forms the dual role of trigger tube and
half-wave rectifier. Capacitor C1 keeps
the relay from chattering. Since the
lamp conducts only on positive haif-
cycles, opening the triggering circuit
lets the lamp de-ionize on the next
negative half-cycle of the ac line. This
circuit also requires a sensitive relay,
since the average current should be |
kept around 0.5 ma.

If resistor R2 is replaced by a ther-
mistor, photocell or some other device
which changes resistance appreciably
with changes in pressure, temperature,
humidity or other conditions, the lamp
can bhe used to energize or de-energize
the relay, depending on whether the
resistance increases or decreases. The
lowest value of R2 which may be in-
serted without triggering the lamp
should be determined hy experiment for

www americanradiohistorv com

now PH OTOFACT makes

“duck soup” of tough
Printed Board Servicing

CIRCUITRACE*

FTRADE sARK

with

exclusive new SAMS feature eliminates
costly hunting for test points ... no
more maze to trace no need to
flip-flop board . . . makes printed board
servicing fast and easy!

“here’s how CircuiTrace works:

All test points are clearly shown
on the schematic and each is
plainly coded . .,

s
2N 229
2ND DRIVER

‘o

The test points are similarly coded
on the printed board photo so
you instontly know where to ap-
ply the test!

FREE:
Send for
PHOTOFACT Folder

showing the
CircwiTrace system

Now, more than ever, you need PHOTOFACT!
It's the best way to keep up with servicing
trends, to maintain your leadership, to build
your earning power. Be a regular monthly
subscriber to PHOTOFACT. Sign up with your
Distributor.

subscribe to PHOTOFACT today!

HOWARD W.SAMS & C€O., INC.
2205 E. 46th St Indianapolis 6, Ind.

[ send FREE Folder showing CircuiTrace
O 1t am interested in subscribing to PHOTOFACT

My Distributor is

Name

Address — _ _ _ .

City Zone State
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James Melton
makes his tape recordings on

ferro-sheen
recording
tape

That’s not the reason
why you should use

® ®
irish
ferro-sheen |
recording

tape

Here's why you should use ‘

[ ®
irish
ferro-sheen
recording

tape:

it's the best-engineered tape

in the worid . . //

..gives you better highs...better lows...
better sound all around! Saves your tape
recorder, too —because the irish FERRO- |
SHEEN process results in smoother tape
..tape that can’t sand down your mag- |
netic heads or shed oxide powder into your
machine. Price? Same as ordinary tape!

R S

Available wherever quality tape is sold.
ORRadio Industries, Inc., Opelika, Alabama

Export: Morhan Exporting Corp., New York,N. Y.
Canada: Atlas Radio Corp., Ltd., Toronto Ontario

104

ELECTRONICS

each individual lamp, but will generally
be greater than 2 megohms.

Contact relay trigger

Fig. 6 is a trigger circuit designed
to go off when conductors P1 and P2
are bridged with the hand or other part
of the body. In this eircuit, the selenium
rectifier provides half-wave rectification
for charging capacitor C1. Resistors
R5 and R6 are a voltage-dividing net-
work holding the dec voltage on the
triggering electrode slightly below that
necessary to fire the lamp. Bridging P1
and P2 with the hand, or other high-
impedance circuit, presents a triggering
pulse to the lamp on the next positive

| haif-cycle. The lamp ionizes, dumping
| the charge on Cl through the relay. The

NE-2 lamp in series with resistor Rl
provides euough voltage regulation to
prevent spurious operation of the device
from sudden ac line transients and to

t . TO CONTROLLED CKT

RI
ey

a/150v cz ANODE
R2 T
7vAC VVy §
f see TExt | TRIGGER
rS C3 T50upt |
Fig. 5—This relay trigger cireunit is

powered by the ac line.
permit operation over a wide range of
line voltages. A few seconds must be
allowed between successive operations
so Cl may charge to full voltage.

This circuit is independent of ac
ground polarity, and contacts P1 and
P2 ave well isolated from the ac line by
resistors R2 and R4 to eliminate shock
hazard. The circuit works best with
leads to P1 and P2 kept less than 4
feet long. With longer leads, some dif-
ficulty may be experienced with capac-
itance-to-ground effects which may
cause spontaneous triggering, depend-
ing on the spacing of the leads, their
configuration, etc. Reversing the line
plug may help in such cases.

The ecircuit shown in Fig. 6 may bhe
adapted to indicate liquid level by at-

teching contact P1 to any metallic tank
and by making P2 an insulated metal
contact placed at the level to be indi-
cated. When the liquid surface touches
P2, the lamp fires, closing the relay and
actuating an alarm, solenoid valve, etc.
Even liquids which are very poor con-
ductors will trigger the circuit, since
the contact resistance between P1 and
P2 may be as high as 10 megohms or
more. This is also an excellent system
for highly inflammable or explosive
liquids, since the current through the
contacts is so small it precludes spark-
ing.

Probably the most beneficial use of
this circuit is to provide a way for per-
sons afflicted with arthritis, paralysis
or other physical disability to turn
lights and appliances on and off by
bringing some part of their body in
contact with the two closely spaced
metal plates.

A wired unit, like that shown in Fig.
6, is manufactured by the General
Electric Co. (Accessory Equipment
Dept., Bridgeport, Conn.), as Catalog
No. ASL-211-01. This device, known as
the Touchtron, was developed specifi-
cally for installation in the bases of
table lamps to permit turning the lamp
on and off by touching two insulated
metal ‘“touch” areas provided in the
design of the lamp. The complete unit,
shown in the photo, is 43 inches in
diameter by 114 inches thick, and in-
cludes an ingenious impulse latching
relay capable of switching loads up to
5 amperes at 120 volts ac. As purchased,
the unit has five external leads: Two
are for attaching to an ac line cord and
plug. Two leads are for attaching to a
lamp socket. The fifth lead and the case
of the unit are the touch leads. Since
the relay is wired to deliver ac line
voltage when energized, the relay con-
tacts must be rewired before the device
can perform some other control funec-
tion. To do so, cut away the two tubular
brass rivets holding the cover on the
unit. I have modified several of these
units to silence TV commercials, stop
tape recorders at the end of a reel and
do many other odd jobs. END

TOUCH PLATES

Pl P2
R2 680K R4 100K
AN MW
RECT
| R3 SELAE NE-77
NE-2 8.2K b:
130V ZI0MEG
el (= soMA 4 | ¢4 NE2 ‘:IO
N7vAC 40
B0y TRIGGER
Rl le2
470K RS?G.GMEG T700p[-tf
RY ‘
2004

¥ TO CONTROLLED CKT

R1—470,00G ohms
R2—680,000 ohms
R3—8,200 ohms
R4—100,000 ohms

R5—10 megohms

R&—4.8 megohms

All resistors /> watt, 10%

C1—40 uf, 250 volts, electrolytic
C2—700 ppf

NEI—NE-2 neon lamp
NE2—NE-77 neon lamp

Pl, P2—small metal touch plates
RECT—selenium, 50 ma, 130 volts
RY—200-ohm coil

Miscellaneous hardware

Fig. 6—Bridging touch plates in this circuit with hand keys the relay.

www.americanradiohistorv.com
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EADING

SONIROL

Once the two
controls are
set, your house
will stay at a
constant  tem-
perature de-
spite  changes
in the weather.

Under its metal
shin are the
electronic
mind - reading
components,

The ontside
sensor is
mounted in a
plastic box for
protection
against wind
and rain.

www americanradiohistorv. com

One-transistor unit anticipates the need
for extra heat when outdoor temperatures
start dropping, and your house stays warm

By JAMES A. McROBERTS

VER come home with cold feet to

a cold house just after dark on a

winter evening? Sure, the ther-

mostat is OK. It’s working fine,

as far as it goes. But it cannot antici-

pate a sudden change in outside tem-

perature. The control described here

does just that—it expects a demand for
more heat ahead of time.

And it’s simple and easy to con-
struct and operate. One knob (IN)
controls inside teniperature while the
other (oUT) sets the ditfferential between
inner and outer temperature. The dif-
ferential is the key to a warm house
ahead of time! If the outer tempera-
ture goes down, the differential in-
creases and the electronic brain tells
the furnace to supply more heat.

Basic action depends on two ther-
mistors. A thermistor is a resistor
whose value changes with temperature.
As a thermistor is heated, its resistance
decreases; as it cools, its resistance in-
creases. For the two units, R4 and R),
used in this device the change is
roughly 2.5¢¢ per degree F, related to
the nominal value at 777,

How to use this variable resistance
as an anticipator for your furnace is
shown by the partial circuit in Fig. 1
and the complete schematic in Fig. 2.
Essentially we control the base cur-
rent of a p-n-p transistor with two
thermistors—R4 outside the house and
R5 inside.

As the transistor’s base current, in
proportion to the base voltage, in-
creases so does its collector current.
This collector current operates the
sensitive relay. When the relay closes,
it turns on the heat. Until base current
drops and collector current along with
it, the furnace stayvs on.

Now consider Fig. 1. An adjustment
to set base current close to the normal
operating point is provided by R1. With
the transistor’s internal resistance,
paths are provided to bleed the voltage
at its base to ground, the positive bus,
through thermistors R4 and R5. Pot
R2 is a fine adjustment for turn-on and
turn-off points. In effect, it sets the
inside temperature.

Continuing along the bleeder path

105



www.americanradiohistory.com

SPEED REPAIRWORK

FIELD-TESTED TV SERVICE

PP

Time saved is money saved when repairing television sets. Because of this, General

Electric has developed a whole series of criginal tools and devices to cut your servicing
time and costs. They've been exhaustively field-tested, field-proved. They add profit
hours to the work week of the television technician.

Read about these ingenious aids below! See them on your next visit to your G-E

tube distributor’s! Only General Electric makes available this group of special service

devices—each and every one a time and trouble saver. They're easy to use . . . and

easy to obtain. Ask your G-E distributor how to get them! Distributor Sales, Electronic

Components Division, General Electric Company, Owensboro, Kentucky.

TWIN-X WRENCH SET (ETR-752)—
designed and built expressly for
TV-radio repairwork. Replaces
eight hex-head socket wrenches
7z to .. Sizes are clearly marked
for quick selection. Hollow shafts
permit wrench to grip the nut over
protruding end of bolt. Chrome-
plated case.-hardened steel—will
stand up in long, hard service.

wew

L

SAFETY-GLASS PULLER (ETR-1592).
Now you can remove the tele-
vision safety glass easily, without
risk of cracking or chipping. Han-
dle of this device controls a three-
inch rubber suction cup with
vacuum-release tip.

New G-E Chassis-Jack (ETR-1470)
Picture-Tube Nek-Rest (ETR-1169)
Picture-Tube Pillow (ETR-1469)

www.americanradiohistorv.com

NEW TUBE-FUSE-LAMP CHECKER (ETR-
981A). Only 3!," by 234" by 173"
Can easily be carried in pocket.
Powered by 3 “C flashlight bat-
teries. Will check 7- and 9-pin
miniature tubes, also lock-in and

octal-base types . . . picture-tube
heaters . .. all TV and radio
fuses . . . all filament-type pilot
lamps. A “must” for technicians.

All-Type Tube Puller (ETR-1094)
Service Drop Cloth (ETR-1021)
Adjustable Bench Mirror (ETR-1275)
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WITH G-E
AIDS!

SEE THEM
ON THIS PEG-BOARD
COUNTER DISPLAY!

Your G-E tube distributor features this
large peg-board display of TV-service
aids. Inspect them in detail! All are
safety-packaged in heavy transparent
plastic, which keeps them clean, pro-
tects them from scratches or other
injury. Be sure to look for this display at
your distributor’s—be sure to study the
useful service aids. You’ll want them all!

MAGNETIC SWING-BEAM SERVICE

LIGHT (ETR-1593). Magnet holds
the light securely to chassis of set,
so that both your hands are free TRI-PLEX EXTENSION LEAD (ETR-
PIN-LOCATOR FOR MINIATURE TUBES for work. Swing-beam design 1527). New o lesign. Compact

(ETR-1540). Use it to place minia-
tures in hard-to-reach sockets.
Centering plug positions the lo-
cator above pin holes. Magnets
then hold locator while tube is
turned till pins drop into socket.

Frogress Is Ouvr Most Important Product

puts illumination just where you
need it. A time-saving aid you’ll
want on every job. Small, fits
easily in your service case. Strongly
made, durable . . . uses standard
flashlight bulb and batteries.

for vour service case, wi:h only
one lead plus alapter. Practical
and easy to use. Like cther G-E
service aids, the Tri-Plex Exten-
sion Lead come: in a prctective,
reusable polrettylene coatainer.

>
(Gp" turn

Nl SEMEnAL @ ETRIC
\

GENERAL ELECTRIC
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Goodbye to trial-and-
error methods.
Every circuit

calculation you need

can now be done
accurately with

THE ALGEBRA OF
ELECTRONICS

YOU’LL BE AMAZED

at how easy it is to
figure resistances, load
inductances, impedances,
etc. for ANY part of
ANY electronic circuit.
With this new book,
THE ALGEBRA OF ELECTRONICS, you
will quickly gain the tools, techniques
and shortcuts needed.

Three Great Books in One!

First, it's a textbook. All practical mathe-
matical techniques explained clearly step-by-
step : easy to follow by those with no more math
training than high-school algebra and simple
differential calculus.

Second, it's a handbook.
TOPICS

.

Graphs and tables answer
common electronic prob-
lems for those not wishing
to work out complex de-
rivations themselves.

Third, It's a review. 340 Pages
Every —eauation is dis- { 252 lllustrations
cussed, along with its
practical on-the-job appli- Nonlinear

Reristanece
Network Topology
Mesh Currents
Kirchoff's Law
Vaitage Varlables
Trlangularization
Simultaneous
Equations
Kramer’s Rule
Thevenin's

eations. 100 problems are
shown with methods and
answers provided.

THE ALGEBRA OF ELEC-
TRONICS was written by
Chester H. Page. Consul-
tant to the Director of the
National Bureau of Stand-

ards. Dr. Page discusses Theorem
basic laws and fundamen- Wheatsione nridge
tal principles, practieal g?nlrc;cv
methods of solving simul- ‘,n"fm'bl‘e’:
taneous equations. He de- §{ image Impedances
velops eclementary Fourier Attenuators
waveform analysis, shows Capacitance
effects of frequency selec- Dielectries
tivity, modulation, and 5"',‘;“’::"!‘:1'

analyzes tubes, transistors
and power supplies.

Try It FREE for 10 Days

Energy Storage
Serles-Tuned
Circuits
Serles Resonance

Whether vou're a  repalrman. Complex Phasors
technieian. or engineer, vou'll Mutual  Inductance
find THE ALGEBRA OF ELEC- Transformers
TRONICS both profitable and Critieal Coupling
interesting. 8end coupon for a F-M Discriminator
FREE 10-DAY EXAMINA- Impedance
TION. No obligation unless Matching
you want to Kkeep the hook. Hyperbolic
Mail coupon today to Funetions
Diodes
D. VAN NOSTRAND CO., Amplifiers
INC. Transistors
Thermal Noise
Dept. 1810, Demodulation

Princeton, N.J.
(K'stablished 1848)

—many more

.‘--------------1

D. VAN NOSTRAND CO., Dept. 1810
1 PRINCETON, N.J.

] {in Canada: 25 Hollinger Rd., Toronto 16) 1

Send—{or_free examination—THE ALGEBRA OF

f§ ELECTRONICS. 1 1 don't feel 1t can make electronie
cnleulations clearer, easler, and faster, may returmn
it within 10 days: owe nothing. Otherwise, I will

pay $2.75 down, plus small delivery cost, and 83
I per month for 2 months. l
I Name = l

(Please Print Piainly)
' Address. L —" l
I City Zone.......State................... l

0O SAVE! Enclose $8.75 WITH coupon and we will l

pay all shipplng costs. Same ten-day money-back

privilege. J

- N D D D .

ELECTRONICS

10
~£8 . THERMOSTAT

S00K  ~ = CONTACTS

4

r' R3ZSK
| ur |

5 R4 [
(OUTSIDE}
THERMISTORS
+ d +
-~ .

(INSI0E)
(2) 3107

Fig. 1—Partial civenit showing the busi-
ness end of the anticipator.

from the transistor base to the positive
ground, the current splits into two
parallel branches. One is through R4
and the outside control R3. R3 is
marked OUT in the photos and diagrams.
The other path is through thermistor
R5.

Consider R5 first. If it gets cold, its
resistance increases and both base and
collector current rise due to increased
voltage at the transistor’s base. If it
gets cold enough, collector current be-
comes large enough to close the relay,
turning on the heat. As the furnace
warms up the house and R5, just the
opposite oceurs, and the heat is turned
off.

This part of the circuit provides sim-
ple thermostatic action. As the time
the relay is closed is also dependent on
the relay’s pull-in and drop-out current
values, the time the furnace is on is
longer than the actual time resulting
from thermistor action in the circuit.

A second bleeder path may be traced
through R4, mounted outside the house.
Decreasing outside temperature raises
R4's resistance, which in turn raises the
voltage at the transistor base and
therefore the collector current. The
relative effect of R4 on the simple
thermostatie action of R5 is controlled
by series resistance inserted by R3. For
example, if equal resistance is added
in series with R4 and thermistor R4,
then changes by 109, the series circuit
changes by about 5%. With more series
resistance, the effect is still less. So we
have added an anticipator circuit to
the thermostat.

Put one together

After mounting terminal
check for possible shorts to the panel.
Insulate the relay frame from the
chassis. The transistor is soldered in
place. Use a heat sink on its leads to
prevent damage. Solder it and diode
D quiekly with a hot iron. Use the
same thermal precautions with the
leads of capaeitors C1 and C2.

The outside thermistor is mounted in
a plastic.box. If mounted on a wood
window sill, a hole through the bottom
of the case allows for holding it in
place with a woodserew. A knot in the

www americanradiohistorv. com
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SUPERB
FOR
STEREO

... and better than ever
for monaural records

GLASER.
STEERS
GS-717

the modern record c/zanger

When it comes to the selection of a rec-
ord changer to mect the exacting require-
ments of both modern stereco and mod-
ern high fidelity monaural records —
there is only one choice, the GS-77.

From the day this modern record
changer was born, strict adherence to
rigid precision standards and advanced
engincering made it the ideal high fi-
delity record changer. Now, new features
have been added to make it the ideal
stereo changer. An easily accessible sterco-
monaural switch directs the stereo signal
to the proper speaker. On monaural rec-
ords, it provides a signal (0 both speak-
ers adding extra depth. A double chan-
nel muting switch assures complete sil-
encc at all times except when the stereo
record is being played. New GS-77 quick-
change cartridge holder makes it easy
to change from sterco 10 monaural car-
tridge with the turn of a knob.

Other GS8-77 features assure the finest
reproduction, stereo or monaural. The
tone arm exhibits no resonance in the
audible spectrum, and virtually elimin-
ates tracking error. The arm counter-
balance is so designed that stylus pres-
sure between the first and tenth record
in the stack does not vary beyond 0.9
gram. These characteristics virtually
eliminate vertical rumble — to which
stereo is sensitive. Turntable pause elim-
inates the grinding action which takes
place where records are dropped on a
moving turntable or disc — protecting the
delicate sterco record grooves.

The GS-77 is the perfect record changer
for sterco as it is for monaural high f-
delity. $59.50 less cartridge and basc. At
hi-fi dealers, or write: Glaser-Steers Corp.,
20 Main St, Belleville 9, N.J, Dept.
RE-10. In Canada: Alex L. Clark, Lid.,
Toronto, Ontario. Export: M. Simons &
Sons Co., Inc., N.Y.C.
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power-line type cable prevents strain
on the leads. After mounting, close
the box. This prevents sudden drafts
and rain from unduly influencing R4's
action. Drill a small hole in the lower-
most part of the plastic case to vent
any condensed moisture. About % inch
is large enough.

Ground the positive side of the power
supply. This prevents undue static
charges from building up. Lead length
to the outside thermistor may be as
much as 1,000 feet since this is a low-
impedance line.

Operation and calibration

After the unit has been assembled
and wired, give it a bench check. Final
installation and operation will be simi-
lar. Connect the outside thermistor to
terminals 1 and 2 of TS and the inside
thermistor to terminals 3 and 4. Turn
the BASE SET control so all its resistance
is in the circuit. Plug in the power
supply and measure voltage. About 18
to 20 volts is OK—it will vary slightly
due to tolerances of Cl1 and D.

Now, measure the vo.tage across
RY’s coil. Very little should be read.
About 2 volts is right for a maximum.

Leaving the meter across the relay
coil, reduce the resistance of R1. Watch
the voltmeter. It should rise to nearly
the supply voltage (17-19 now). Do
not go beyond the point where the volt-
age stops rising or base current will
be drawn and the transistor will be
damaged or destroyed. If you wish, add
a 47,000-ohm safety resistor in series
with R1.

During this collector current varia-
tion test the relay should eclick in at
about 10 or 11 volts. As the BASE SET
pot is turned back again the relay
should click out at about 6 or 7 volts.

Set the outside temperature control
R3 for zero resistance. Adijust the BASE
SET for a meter reading of about 5.5
volts. Touch the inside thermistor (R5)
with your fingers. The meter should
show a decrease in voltage. Allow
meter indication to return to near
normal again. Touch the outside ther-
mistor. A similar action should be
observed—a meter reading decrease.

Now set R3 so about half its resist-

ance is cut into the circuit. Touch R5
again. The change should be far less
pronounced than when pot R3 was set
for zero resistance.

The foregoing tests indicate correct
circuit operation. Now adjust the
relay. The factory adjustment pro-
vides too great a range. Screw in the
normally closed contact until there is
little mechanical play between opening
and closing. Make a BASE SET check
again, The relay should now pull in
at about 7 volts and drop out at around
6 or 6.5 volts. A difference of ahout 1
volt between drop-out and pull-in points
(voltage across coil points) is what we
want. The relay spring tension may
have to be adjusted to secure this range.

Installation

Place the outside thermistor, mounted
in its case where it will not be affected
by the sun. If necessary use a shade.
A piece of sheet aluminum, iron or
plastic on a bracket will serve quite
well,

The control unit should be calibrated
in turn-off values for the inside unit
(setting of R2). Outside control R3
should be calibrated for a range of out-
side temperatures. Here one need not be
exact, but just make a setting for some
desired comfortable differential that
you want maintained. It will function
automatically thereafter. The differen-
tial setting is adjusted so that R5’s
action (inside thermistor) is normal
during the afternoon. (Devote a Sun-
day afternoon to this.) Then the device
will function well at night.

For night duty during sleeping hours
a lower temperature may be wanted.
If so, just set R2, INSIDE, to a lower
turn-on and turn-off point. There is no
need to reset outside control R3 for
this service. If desired, a fixed resistor
may be used in series with R2. Shunt
this resistor with a switch. This gives
you a night and a day position—the
day position with the switeh shorting
out the added resistor. Value of the
resistor is determined by measuring the
amount of resistance cut in by R2 for
a change from day to night service.

Now just relax and let vour mind
reading furnace control do the job! END

4_3—*._ —>T0 THERMOSTAT CONTACTS

15 (2)31D07
Z BE R3 $5K IF5] THERMISTORS
o oo
—— &
ouT H { R4|
o)
[ ¢! OUTSIDE
! 9
T NS . rhe—
H7vac e i Tl 1! |
6V/2A ceeSa i =
e Lg(') ) R1_ 500K IN L INSIDE
+]"25 v“ BASE SET
Ri—minjature pot, 50,000 ohms 12.6 volts, 2 amps (Thordarson 26F67 or equiva-
R2—miniafure pot, 25,000 ohms lent
R3—mmua'ur_e pot, 5,.000 ohms TS—terminal strip, 4 screw lugs
R4, S—thermisiors, disc type, 1,200 ohms at 25°C, Y—2N107

10%, {Veco 31D7 or equivalent)
Cl—100 uf, 25 volts, electrolytic
C2—10 uf, 15 volts, electrolytic
D—INSI
RY—8,000-ohm coil, |.8-ma operating current
{Sigma 4F-8000-S or equivalent)
T—filament transformer: primary |17 volts; secondary

Tie point, 7-lug

Tie point 5-lug

Terminal strip, 2 screw lugs
Case, 4 x 5 x 6 inches

Plastic box, 274 x 1-3/16 x | inch
Miscellaneous "ardware

Fig. 2—The complete econtro!l cireuit.
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Solve majority
of deflection
problems

FROM TRIAD

» 8 POPULAR YOKES
*» 25 NETWORK KITS
» 2 ACCESSORIES

» PACKAGED IN ALL
STEEL CABINET

Most of your deflection problems
as well as your yoke stocking prob-
lems are solved with the new Triad
Yoke Pack. With this equipment,
the solutions to more than 4000
yoke testing and replacement
problems will be available to the
professional service man. The
Yoke Pack comes attractively ar-
ranged in a handsome steel cabi-
net—and attractively priced, too.
For further information on Triad's
Yoke Pack as well as the latest
information on yoke
servicing, request a
copy of the Profes-
sional Television
Man's Service Aid #3
from your distributor
or write direct to:

TRIAD TRANSFORMER CORPORATION

4055 REDWOOD AVE.
VENICE, CALIFORNIA

812 E. STATE STREET
HUNTINGTON, INDIANA

A SUBSIDIARY OF LITTON INDUSTRIES
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Gor the firsi~ times in. thes radio and TV

- replacemens~ marker~, “Pyramid offers
T thes Services Technician. for his everyday use.,
o a new high reliability capacitor with a
critical tolerance. factor of = 10, featuring
non-hygroscopic eNylar® dielectric. This
construction. additionally, provides
extreme high resistances to moisture.
plus high insulation. resistance.

The, “Pyramid “Gold Standard”
M ylar capacitor absolutely
guarantees the. reliability thar~
makes other types of by-pass and
coupling capacitors obsolete..

Now ar~ a prices competitive, with
baper capacitors currently in use,
“Pyramid’s new “Gold Standard”

Mylar capacitor is available, in.

(1) standard capacity values (2) standard

voltage. ratings (3) standard capacity
tolerances of = 10%, formerly available.
only on, special orders ar~ premium_ prices.

O
//‘,’,\;’}'y,ﬂ’;‘
Y &f

©®hes Gold Rush is on, ar~ your

“Pyramid distributor or for information_,
writes to “Gold Standard” cAssayers Office,
“Pyramid Electric Company, North ‘Bergen.,, IN. 9.

€0U PONT REGISTERED TRADEMARK
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The Qld-Timer Diversifies

He finds that in-
dustrial types of
electronic equip-
<—4 —
ment can pack a WV;
wallop, both in high ~<—
voltage and income

By JACK DARR

HERE was a peculiar sound from

the shop. It seemed to be composed

of equal parts of a very loud

“ooof!,” a crash, a thump, a clatter
and a tinkle of breaking glass. Added
to this was an overtone like the vicious
snap of a large are. The Young Ham
raced up the hall from the Ham Club
to see what had happened. He yanked
open the shop door and gasped. The Old-
Timer sat on the floor at the far side
of the shop, his long legs entangled in
the bench stool. His cap was over his
eyes and the stand mirror used for
watching TV sets was wrapped around
his neck. Fragments of the broken
mirror covered the floor, accounting for
the tinkling sound.

“Hey' Are you hurt?” asked the
Young Ham anxiously.

The Old-Timer pushed his eap up
over his forehead, took a deep breath
and opened his eyes. His lips tightened
and he shook his head sadly from side
to side. He heaved a deep sigh.

“No, Junior, I ain’t hurt,” he said
wearily. “Permanently, that is. Shocked,
yes. Stupid, yes. Careless, yes. Morti-
fied, yes. But, thanks to the kind Prov-
idence that takes care of drunks and
danged fools, I ain’t hurt!” His voice
rose to a roar and the Young Ham
jumped back in pretended alarm.

“You can’t be or you wouldn’t be
able to beller like that,” he agreed.
“What in the world happened?”

The Old-Timer got to his feet pain-
fully, shaking off the remains of the
mirror and disentangling himself from
the stool. He righted it and sat down,
wineing as it contacted an evidently
somewhat tender portion of his anat-
omy. “Well,” he answered, “I was
diversifyin’.”

“Hah?"” said the young Ham. “I'm not
reading you, Dad.”

“Diversifyin’,” repeated the Old-
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Timer, picking another piece of glass
from his shirt front. “You hear about
it all the time; these wise guys in th’
magazines tellin’ us that we oughta
diversify—branch out into other kinds
of electronics work besides radio and
TV. That’s what 1 was doin’. See this?”
and he indicated a medium-sized gray
box on the bench, with some obviously
electronic apparatus inside. “This is an
electronic photoflash unit, from Miss
Golden’s studio. See these cute little
capacitors here,” pointing at two very
large electrolytics, bolted to the sides
of the case, “450 mikes at 600 volts?
Lemme tell you this, one of them is
sure good! I oughta know—it just di-
versified me all the way across the shop
just now! I know one thing about this
dang machine. Whatever else may be
wrong with it, it ain’t that capacitor!
That one’s good, for sure!”

“Yes, it seemed to get pretty good
distance,” agreed the Young Ham,
grinning now that the crisis seemed to
have passed. “It must be good, to throw
that much lead that far!” and he
ducked.

Coffee time

“One more crack like that and you’ll
pay for your own coffee!” growled the
0Old-Timer, seizing the boy by the back
of his crew-cut neck and leading him
out the door. “Let’s go gitta cup while
my arm and shoulder quits tingling.”
The two made their familiar dash out
the back door, through the drugstore
and across to the coffee shop which
they referred to as the Main Office,
claiming that thev did more business
there than at the shop. Settled at a
table, with the inevitable rude remarks
about the strength of the coffee and
thickness of the “eream” disposed of,
the Young Ham asked, “How does that
thing work? I mean, what’s it good for,

www.americanradiohistorv.com

This photoflash unit almost had a mile-
age charge added to its repair bill.

besides knocking you across the shop?”

“Would make a good burglar alarm
or electric fence or something like that,
wouldn’t it?” agreed the Old-Timer.
“Main purpose, though, is to make
flashes for takin’ pictures. D’ja see that
little curly tube in the reflector, there?”

“Yes,” answered the Young Ham.
“The one with the frosted glass over
it?”

“That’s a gas tube, just like a neon
sign,” explained the Old - Timer.
“Frosted glass over it kinda diffuses
the light. Gas in there makes it flash a
bright white, instead of red, blue and
so forth. Flash only lasts for a few
milliseconds or maybe it’s microseconds,
but it’s awful bright while it does last.
Thing’s good for lots of shots. Heard
somewhere that the tube’s good for
10,000 flashes or something like that.”

“How’s it fired?” asked the Young
Ham.

“Well, it’'s flashed by a momentary
pulse of current,” answered the Old-
Timer, reaching for the inevitable
paper napkin and his ballpoint pen.
“See here?” and he drew a sketch of
the circuit (see diagram). “This trans-
former here feeds a center-tapped
rectifier. Hot lead from the transformer
goes to the center tap on the rectifier.
Rectifier’s got a flock of plates to enable
it to stand the high voltage. Something
like 400 volts, I think.”

“You ought to know,” grinned the
Young Ham.

“] do, T do!” said the Old Timer,
rubbing his arm. “Anyhow, the center
point of these capacitors is grounded.
Now, the flash tube is connected across
the two capacitors in series. So if
they’re charged up to about 400 volts
apiece, you’ve got 800 volts across the
two of ’em . . . and shut up. I know
what you were goin’ to say. So the
capacitors charge up, fire the tube and
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It pays to
SPECIALIZE!

Let these Rinehart
how-to-do-it books train you
for good pay in specialized fields

These famous Rinehatt books are complete,
easy to understand. fully authentic. Start
your training with them at home today for
more interesting work and bigger pay.

HOW TO GET THE MOST OUT
OF HIGH FIDELITY

HIGH FIDELITY TBCI[\IQULS

by John . Newitt is a 194-page

suide for hobhvists. servicemen

- and custom builders. Shows how

. to get Detter hi-fi resnlts at less cost:

how to service hi-fi: compares different
techniques and methods and is erammed
full of construction tips and ideas. 203
illustrations. Price $7.50.
Get top notch hi-fi results
. at minimum cost!

BE AN EXPERT ON
MAGNETIC RECORDING

MAGNETIC RECORDING by 8. ).
Regun covers cvery phase of wire and
tape recording equipment, compo-
nents, measurenients and spplication
from high fidelity work to broadeasting,
from movies to industrial tnstallations, secret
communications and all the rest. 146 illus
trations lielp inake every step absolutely
clear. I'rice $£3.00.

REPAIR ANY HOME
ELECTRICAL APPLIANCE

This 370-page Rineluat ELECTRICAL
APPLIANCE SERVICE MANUAL
brings you compiete, easy repair in-
structions for practically every appli

anee used in modern homes. FEven includes
uppitance refluishing methods. Cives you the
‘know how™ to add a profitable sideline to

your radio-TV service . or to hulld a
full-time appHance repatr husiness. I'rice
$5.00.

LEARN TO FIX OR REWIND
ANY ELECTRIC MOTOR

Train for something really differ-

ent! This giant 560-page KLEC-

TRIC MOTOR REPIAIR zuide

opens a fascinating hig pay fleld,
even to beginners. Covers all repairs
PLUS complete rewinding of practieal
ly every AC or DC niotor or generator

. also motor controls. Approved by
instruetors, repair  specinlists and
unions. I'riee §6.95.

Over 100,000 copies in use!

LEARN TO USE INSTRUMENTS
BETTER AND FASTER!

BASIC  ELECTRONIC TEST IN-

SBTRUMENTS helps you work better

and faster on service johs. Shows

how to put old instruments to new
uses; teaches you to Interpret readings,
ete. A complete, fully understandable
instrument training  course,  Explains
over 80 instruments including the latest
types . . . outlines work-saving short-
cuts. 254 pages. I'rice $4.95.

== STUDY 10 DAYS FREE! ==

I Dept. RE-108, RINEHART & €O., Inc.. 1

l 232 Madison Ave ,» New York 16 N. Y. I
Send following book or booke for t0-DAY FREE

] EXAMINATION. (Circte the books vou want): 1
In 10 days, I will either remit price indlcated I

I above for each book (plus posiage) or return book l
to you and owe nothing. (SAVE! Sond eash zotth

0 order and we pay postage. Same 10 day re- J

1 turn privilege with money refunded.) 1

I Dy L L ———
Address 1

I City. Zone. State I
OUTSIDE US.A—Add §0¢ for each hook 1o corer Aaudl ne.

B Cach with urder. “Stoney refundid if sou retmrn hooke n 1
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| shorting the trigger
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then recharge again. This is controlled
by this thyratron, the 2D21 here.
There’s an autotransformer in its plate
circuit. The 0.47-mike capacitor here
| keeps it from shortin’ out the voltage.

“When the grid voltage is lowered by
switch in the
camera, the thyratron fires, and the
pulse set up in the autotransformer
fires the tube through this control-
element hootenanny I've got looped
around the middle of the flash tube. To
tell the truth, I'm just a wee bit hazy
about how those tubes work, but this
dingus here seems to put an electro-
static field around the tube that makes
it fire when the thyratron sends a pulse
through it. I've gotta look that up one of

| these days, to see just how it does work.”

About the photocell

“Didn’t I see a phototube sticking up
out of the top of that thing?” asked
the Young Ham.

“Yep,” replied the Old - Timer.
“You’'re very observant. That’s also con-
nected into the thyratron grid circuit”
and he added it to the diagram. You
can fire the tube by closing switeh S1,
which is the shutter switeh in the
camera itself, or by getting enough
light on the photocell. That way, you
can use two or more of these units at
once. When you trigger one of ’em, the
rest go off, too. That way, it's a ‘slave’
unit and—"

“l know what a slave is,” said the
Young Ham. “It’s like you do me
and R

“Never
Timer.
salary!
worth,

mind!” growled the Old-
“No snotty remarks about your

I'd pay you what you were
but I'd hate to see you starve!

| Anyhow, as | was sayin’ before I was

so rudely interrupted, any number of
slave units can be fired at once by just
firin’ one of ’em from the camera itself.
That way, the photographer can set up
two or three lights to cover all sides of
the subject and have them all go off at
once.”

“l see,”” said the Young Ham,
thoughtfully sipping his cotfee as he
studied the sketeh. “So, to fix these
things, all you've gotta do is check up
on the voltages and stuff. Actually,
they're fairly simple, aren’t they?”

“Why, sure,” agreed the Old-Timer.
“Most of this kind of stuff is, after
you've got it figured out. T’ain’t near as

“Our Magic Armchair
Control turns off 413’
set, too!”
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complicated as the sync-clipper section
of a TV set! All you need to do is set
down, figure out what the thing is sup-
posed to do, then check it to see just
how they went about doin’ it and there
you are! Just like this here. What's he
doin’ there? Generatin’ a high-voltage
pulse. How? Discharging a pair of
capacitors through a stepup trans-
former. How is it controlled? By a
thyratron. What fires the thyratron?
Either an ordinary switch or the photo-
cell. There you is. Simple, ain’t it?”

“Yeah, simple,” agreed the Young
Ham. “What was the trouble with that
one?”’

“Fired all the time,” replied the Old-
Timer. “Soon as the voltage built up,
bingo, away she went. Wouldn't stop.
Tough job. Had a leaky coupling capac-
itor in the thyratron grid. Wouldn’t let
it build up enough grid voltage to shut
the tube off. Soon as the capacitors
charged, the leakage voltage fired the
thyratron again.”

“That sounds pretty simple at that,”
said the Young Ham. “Have we got
any diagrams of this kind of stuff?”

“You’re joking, of course,” said the
Old-Timer. “Only way to get a diagram
of this kind of material is to draw ’em
up yourself as you go along. Best thing
to do when you run into a strange piece
of apparatus is take the time to draw
up a schematic of it. Trace the circuits
out and draw ’em up. Then, you can
see what you’re doin’.”

“Looks like they’d send the schematies
out with these things,” observed the
Young Ham. “Sure would make ’em
easier to service.”

“Boy, wouldn't it!” agreed the Old-
Timer, getting up and fumbling for
change. *“I sometimes think that people
don’t care whether we fix the stuff they
make or not! It’s awful hard to get any
information about ’em.” He paid for
the coffee and they ambled back across
the street to the shop. Once back there,
the Old-Timer reassembled the photo-
flash unit while the Young Ham un-
willingly swept up the fragments of
glass, grumbling under his breath as
he did so. The Old-Timer ignored him,
as usual, while tightening the screws in
the case. Plugging it in, he tested it
for flash action. Wrapping up the line
cord, he gathered it up. While making
out the job ticket, he laughed. “Oughta
charge her mileage on this job, by golly.

—
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NEW . TELEVISION

ANALYST

test each stage
SEPARATELY

COMPLETE

X7 ANT
R R

AUDIO
IF

DISCRIMINATOR

i AUDIO
RATIO DETECTOR

OUTPUT

AUDIO
AMP.

and watch the
<«— result on the
TV set itself

o

XSk ok &

1st 2nd 3rd VIDEO
IF IF IF DET.

VIDEO
AMP.

CONVERTER

* VERTICAL

* VERTICAL
0sc. OUTPUT

*

HORIZ, ol
OUTPUT

HI-VOLTAGE
RECTIFIER

DAMPER

TELEVISION

ANALYST

NEW

©

UNIQUE NEW SIGNAL-INJECTION TECHNIQUE
Saves TV Trouble-Shooting Time and Work

R.F. Supplies complete r.f. and i.f. signals with
video and oudio modulotion to quickly trou-

ILF. ble-shoot each stage in each of the sections
of the TV receiver. Enables you to check the
r.f. sensitivity and AGC seftings
receivers.

of TV ~ sy . P:

LA

MODEL i‘
1075 |

VIDEO Reproduces a complete test pattern on the
screen of the TV picture tube ond injects
signals into each video stage of the TV re-
ceiver for fast, visual trouble-shooting and
correction—anywhere, anytime, Makes it easy
to check bandwidth, resolution, shading and
confrast capubilities of the TV set.

SYNC Provides composite signal, sync positive ond
negative,

SWEEP CIRCUIT
DRIVING PULSES

Provides separate vertical and horizontal
driving pulses for trouble-shooting deflection
circuits.

INTERMITTENTS QUICK, DIRECT, COMPLETE TV TROUBLE-SHOOTING

Now, by point-to-point signal injection and

Test signal injecticn also aids in locating in.
termitient troubles.

AUDI0 Provides a 4.5 me sound channel, FM mod- e q 1
vlated with approximately 25 ke deviation. test pattern reproduction, you can easily trouble-shoot
(This oudio carrier is modulated sither from and signal trace any stage throughout the
a built-in 4 cycle tone generotor, or trom : 3 ; N
your own external uudvio sougce.). Injection utdeo, audlo and sy)eep seqtlons Of blaCk & Whlte
of the 400 cycle tone signal simplifies tiou- and color TV receivers. Wlth the remarkable
ble-shooting of the audio section. new Model 1075 B&K TELEVISION ANALYST, you can
COLOR Enables you to trouble-shoot and signal trace quickly isolate and diagnose TV troubles

™ «
© oz
z Q4
< ax O
b <
o =

SET
ADJUSTMENT

color circuits in color TV sets,

Generates white dot and ¢rosshatch
patterns on the TV screen for color
TV convergence adjustments.

Generates full color rainbow pat-
tern of orange, red, magenta, blue,
cyon, green to test color sync cir-
cuits, check range of hue cantrol,
align color demodulators, etc.

Enables you to check and odjust the vertical
size and ospect

and horizontal linearity,
ratio of television receivers.

(including intermittents). By use of the generated
test pattern, you can actually see the condition
directly on the picture tube of the television set itself.
No external scope is needed. The TELEvISION
ANALYST is practically a complete
TV service shop in one instrument! Net, $25995

See your B&K Distributor or write for Bulletin AP12-E

BaK MANUFACTURING CO.
3726 N. Southport Ave. + Chicago 13, lllinois

Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont.  Export: Empire Exporters, 458 Broadway, New York 13, U.S. A.
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Now YOU can get
TUNERS
repaired, or replaced,
in a hurry!

Send them to TARZIAN!

® Sarkes Tarzian, Inc., an-
nounces a new tuner repair serv-
ice and factory replacement pro-
gram for Tarzian-manufactured
tuners. Distributors, dealers and
servicemen will welcome this di-
rect factory service program which
is designed to take delay and con-
fusion out of the tuner repair busi-
ness.

We’re set up to offer a 48 hour
scervice from the date of receipt to
shipment to you.

Cost is reasonable, too. Only
$7.50 per unit (815 for UV com-
binations) and that includes ALL
replacement parts! Both repaired

-or exchange units if available
from stock—carry a 90 day war-
ranty against defective workman-
ship and part failure.

Replacements will be offered at
these current prices* on units not
repairable:

VHF 12 position tuner... $17.50
VHF 13 or 16 position

tUnehy=s i Smnrisr pype s 19.50
VHF/UHF combination. 25.00
UHFonly............... 15.50

*Subject to change

When inquiring about tuner service,
always refer 1o tuner by part number.
When inquiring about direct replace-
ments for tuners other than Sarkes
Tarzian-manufactured, please indi-
cate tube complement, shaft length,
filament voltage, scries or shunt
heater. Use this address for quickest
service:

SARKES TARZIAN, Inc.

Att: Service Mgr., Tuner Division
East Hillside Drive
Bloomington, Indiana

TARZIAN Electronic Product and Services
include TELEVISION TUNERS . . . SELE-
NIUM AND SILICON RECTIFIERS . . .
BROADCAST EQUIPMENT . . . AIR TRIM-
MERS . . . TV STATIONS WTTV and
WPTA, and RADIO STATION WTTS,
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Took me quite a while to git back from
where it knocked me!” Filing the card,
he put on his cap. “Junior, there’s a
couple of little radios out there on the
counter. Clean ’em up while I'm gone,
willya?” and he lugged the flash out
to the truck.

Off to Doc Wood

When he returned, the Young Ham
met him at the back door. “Don’t even
get out of the truck!” he yelled. “Doc
Wood’s nurse just called, all in a flap.
Wants you down there, right away!”

“All right already,” said the Old-
Timer, starting the engine again, as
the Young Ham serambled in. “What’s
the big panic?”

“I don’t know,” said the Young Ham.
“She just said get down there as quick
as you could.’

The Old-Timer backed out again and
drove down the street to the doctor’s
office, a small brick building on the
lower end of the main street. As he
went in, a plump, starched nurse met
him, grabbed him by the arm and
marched him down the hall to a small
treatment room. “There!” she said,
pointing to a white enameled cabinet,
with a long arm atop it, ending in a
bowl-shaped reflector. “It just popped
and blew a fuse and there was a terrible
smell, and now it won’t come on. It
won’t heat up at all.”

The Old-Timer examined the ma-
chine. Plugging it in, he turned it on.
A green light lit up on the panel. “You
have to wait 3 minutes for some reason
or other, for the rest of it to come on,”
explained the nurse. “That red light
will light when it’s ready to go.”

“Yes, ma’am,” said the Old-Timer,
patiently. “This has a time-delay relay
in it. Won’t let the power come on until
the main tube has a chance to warm
up. You say it smelled? Like burned
varnish or something? Did you replace
the fuse?”

“Yes,” said the nurse. “Then it would
light up, but it wouldn’t work. I never
could get the meter to read afterward.”

“Well, let’s see,” said the Old-Timer,
opening a door in the front of the
cabinet and sticking his head inside.
He sniffed. “Phew! Smells like you’'ve
blown something!” He crawled out. The
red light had come on and he turned
the timer up a few notches, flipping the
remaining switch on. The meter re-
mained stationary. He held his hand
under the bowl-shaped unit. “Hmm, No
heat. Well,” and he grinned at the
nurse, “looks like we’ll have to operate.
Patient’ll have to be taken to the hos-
pital!” He crawled back inside the
cahinet and removed the mounting
boits. Lifting the heavy machine up
from the cabinet, he lugged it out to the
truck, where he placed it carefully on
a folded pad in the back. He said to
the worried nurse, who had followed
them out, “We’ll get it back just as
soon as we can. I'll check it soon’s I get
to the shop and let you know if it’s
anything serious.”

Reaching the shop, he lugged it in
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Coming Soon!
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and set it up on the bench. Inside the
unit were several large transformers,
two large capacitors, two medium-sized
tubes with top caps, and a peculiar-
looking object from which a large metal
pipe led into the end of the jointed arm,
terminating in the bowl.

The Young Ham could contain his
curiosity no longer. “All right,” he
burst out,” now tell me what that is?”

The Old-Timer grinned. “Why any-
body should recognize this,” he said,
with a twinkle in his eye. “It’s a super-
electronic radar type hootenanny, with
a thermal overtone filter and a para-
bolic refiector.”

The Young Ham snarled at him, and
the Old-Timer relented.

“All right, this is a diathermy ma-
chine. See the bowl-shaped dingus?
That’s the radiating element.”

“Oh, it lights up in there, just like
a heat lamp?”

That's an antenna

“Well, not exactly,” and the Old-
Timer laughed. “I’'ll admit / waited
around for a while for it to light up
first time I worked on it, but it didn’t.
No, sir, sonny, that’s an antenna, be-
lieve it or not. Told you it was a
radar type hootenanny, didn’t 177

“Hello, antenna!” said the Young
Ham. “You’re kidding me!”

“Nary a bit,” denied the Old-Timer.
“Here, look.” He slipped the frosted
plastic cover from the bowl. Inside was
a very small inverted cone, about an
inch in diameter, at the “bottom” of
the bowl. “There's the radiator itself
and the bowl’s a parabolic reflector.
This big fat cable here going up to it
is just a plain old coax. In fact, I

thought it was a waveguide, but I think |

it's a solid-dielectric coax. This gizmo
here,” indicating the lumpy object con-
nected to the end of the coaxial cable
inside the apparatus, “is a magnetron.
This thing is just like the old diathermy
machines, but instead of working on the
24-mc band or so, where it fouled up
all the TV sets for miles around, it
works up somewhere in the kilomega-
cycle region. Don’t know exactly where,
but she’s away up there. Maybe that’s
why they call it a Microtherm. Way it
heats, it beams an 1f field at the affected
part. Gets hot way down inside because

of your body’s rf resistance.” He hooked |

up the unit and turned it on, watching
the wattmeter carefully. It read about
60 watts and he relaxed while the timer
ran up.

“Well, Hootyv-tooty!” marveled the
Young Ham. “A microwave transmit-
ter! If we only had another one, we
could really set up a keen microwave
link to somewhere!”

“Yep,” laughed the Old - Timer.
“That’s just exactly what this town
needs, a good ham microwave link to
somewhere! There, the dang timer’s
finally run down. Now we can see
what’s going on. Let’s see what she
says.” Picking up a pair of test leads,
he hooked up a vtvm, choosing the 5,000-
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FOR PRESTIGE INSTALLATIONS

This fine public address and general
purpose microphone provides studio
quality performance and great ver-
satility. Its smooth peak-free
response (from 40 to 13,000 c.p.s.)
means you virtually eliminate feed-
back problems and get excellent per-
formance. ‘‘Slide-Lock’ permits
easy removal from the stand for
hand or suspension use. Simple link-
age bar adjustment quickly varies
impedance from 50 to 40,000 ohms.

This slender, graceful black-and-
gold microphone is a real stand-out
in performance and appearance. If
you want to take pride in a sound
installation—if you want to assure
your good reputation—choose the
rugged, dependable, efficient Ameri-
can D22. List Price $99.50.
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&
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CAN TAKE LOTS OF PUNISHMENT!

These omni-directional dynamic
mikes are extra rugged! they’re
shock resistant, with guarded grill
and swivel head. That’s why they
are so widely used in public address,
paging, and communications where
a microphone takes a lot of abuse.
Another reason for their popularity:
their smooth response from 45 to
8,500 c.p.s., approaching studio re-
quirements.

The versatile D4 Series Microphones
are available in both low and high
impedance models. Their low price
makes them your best microphone
choice where budget is as important
as quality and durability. The D4
(low impedance) model has a list
price of $28.00. List price of the
D4T (high impedance) is $31.00.

=7 Write for your free copy of the AMERICAN MICRO-
PHONE catalog—a complete line of microphones,
cartridges, and handsets, for every application.

M- 69” p MANUFACTURING COMPANY
W a division of GC-Textron Inc.
West Coast Plant: Los Angeles 18, California

MAIN PLANT: 420 SOUTH WYMAN STREET, ROCKFORD, ILLINOIS, U.S.A.
Exportand Canada: Telesco International Corporation, 36 W.40th St.,New York, N.Y.
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volt range. He carefully clipped one
lead to the base of the tubes and the
other to the chassis. “These are little
mercury-vapor rectifiers. 816’s,” he ex-
plained, flipping the power switch on.
He snapped it off immediately as the
meter promptly backed off secale.
“Dangit all, I forget that every time!”
he growled, reversing the meter leads.
“What hoppen?” asked the Young Ham.

“Oh, T hooked it up backward,” said
the Old-Timer. “See here?” pointing to
the base of the magnetron, where a pair
of rf chokes fed filament current to the
tube and another lead obviously con-
nected the high voltage. “This part up
here’s the plate, and as even you can
see, it’s very firmly grounded to the
chassis. Well, where does that leave
your plate voltage?”

“Why, it would be . . . I think . ..
Oh, yes! I remember. That's just like an
oscilloscope, isn’t it? To get a positive
voltage on the plate, which is grounded,
they just put a high negative voltage
on the cathode!” said the Young Ham.

“Y’know, sometimes 1 think there’s
hope fer you at that,” grinned the Qld-
Timer, turning the switch on again.
“Let’s see now, 1,400 volts at ‘Start’.
That’s pretty good. Now,” and he
turned the “Advance’” knob on the panel.
“Oh, that’s just dandy. Voltage goes
down instead of up. That’ll help a lot!
Let’s see what’s busted up in here.” He
turned the plate switch off and turned
the chassis so he could see inside it.
“Hey, look here. Here’s the burned
smell,” he said, pointing at a Variac in
the center of the chassis. “Look at the
end of that mess.” Several turns at the
end were badly charred and one wire
was broken. Pulling the line cord from
the socket, the Old-Timer said, *“Well,
we'll have to fix that before we can go
any farther.”

FOR EASY
Fall Replacements

AMPHENOL job-size Twin Lead Hanks are just right

N

Good color coding

He removed the knob and carefully
disconnected the Variac. *“Oh, fine!
That’s what I like, good color coding!”
He snarled.

“Huh?” asked the Young Ham, from
the far end of the bench.

for the big Fall replacement market! Pre-assembled

with lugs on one end and packaged in convenient 23,

50, 75 and 100 ft. lengths, ampHENOL Hanks are a

natural for time-saving replacements.

Boost your Fall profits with AmMPHENOL job size PREASSEMBLED “They’re color-coded very nicely—all
with lugs blue!” snapped the Old-Timer. “Toss

Twin Lead Hanks' on one end! me that bottle of nail polish, willya?”
’ The Young Ham complied and the Old-

Remember: For finest quality, virgin polyethylene Timer carefully marked one of the
wires and its associated terminal with

is used in all AmpHENOL Twin Leads. a red dot, then marked another with a

blue dot, using a handy bottle of blue
corona dope, leaving the third wire un-

Avallable in Hanks of e . ik
Part No. | Description 251t | 50ft. | 751t | 10Cft. mai l\gd. “That’s what I like about some
— t of this apparatus,” he grumbled, dis-
214-318 | Indoor—60 mil, 7/28 pure copper cond. Y v v N connecting the wires and taking the
; ~

212-056 |  Standard—60 mil, 7/28 pure copper cond. v ¥ v v Variac out of the case. “They’re so dang
- thoughtful of the repairman. Hmm,
214-559 Steelcore—72 mil, 7/28 copperweld cond. v v < here’s the trouble. Looks like this slider
214-298 | Rotator—4 conductor—7,/28 pure copper cond. v v v scored the wires, then she al:ced over
and burned a turn in two. This thing’s

214-100 Century—100 mil, 7/28 pure copper cond. v ¥ Vv as open as an old maid’s heart.”

Now Available ia Coils Heating up a very small soldering
iron, he ecarefully pateched the broken

218.271 | Air-Core—U.S.Pat. 2543696 7/28 pure copper cond. | L v T+ T4 ends of the broken turn, bridging the
gap with solder. Giving the damaged
part a thick coating of corona dope, he

chicago 50
AMPHENOL ELECTRONICS CORPORATION RADIO-ELECTRONICS
illinois
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set it aside to dry. He leaned back,
hooking his feet into the rungs of the
stool. “Y’know” he reminisced, “I nearly
scared poor old Doc to death last time
I had this thing up here' You were in
school, that's why you haven’t seen it
before. Had something like this and
before 1 found out where the trouble
actually was, 1 very cleverly diagnosed
it as a bad magnetron! They only cost
about $150! Told Doe what I thought
and dang near ordered one. Just got to
lookin’ around in it, and discovered an
open wire that | hadn't thought of.
Why, I thought Doc was goin’ to bean
me with a 5-iron when I told him!
Y’know, I haven’t dared question any
of his diagnoses since then!” He
chuckled reminiscently and picked up
the Variac. Finding the quick-drying
dope had set sufticiently, he cleaned and
adjusted the sliding contact, polished
the turns of wire over which it moved,
applied a thin film of lubricant with the
tip of one horny finger, and replaced it
in the machine. “Now, what'd | do with
the line cord. Oh, there it is, on the
floor again.” Picking up the line cord
he connected the unit, turned it on and
waited for the timer to run down.

When the timer had clicked down,
he turned the plate switch on and re-
measured the voltage. He clucked in
satisfaction as the needle moved up-
scale with rotation of the Variac. Now
the panel meter showed a reading,
and the little mercury-vapor tubes
showed a higher glow. “There vou is,”
he announced, leaning back. “Try that
and see if you can feel the heat.” The
Young Ham gingerly stuck his hand
before the bowl. “Yeah!" he said. I
sure can. Say, that’s quite a deal!”

“Yep,” agreed the Old-Timer. “Makes
it mighty handy. You can put the heat
right where you want it. We could sure
use one of these here every once in a
while. I could use it to preheat my head
in the morning!

“That’s true.” said the Young Ham.
“I've seen the time vou didn’t look so
hot, when you came in!”

“None of yer lip,” said the Old-Timer.
“Well, let’s go gitta cuppa cawfee while
this thing cooks for a while” and he
reached for his cap.

“Can you leave it like that?” asked
the Young [Ham.

“Sure. It's plugged into that watt-
meter outlet and, if you recollect, that's
protected by a very handy little 3-amp
fuse. Also, there’s a fuse in this gizmo.
Say, remind me to check that when we
get back. I don’t want to turn it off now.
If T do, I'll have to wait another 3
minutes for the timer to run down, but
I'd bet a cookie that she put at least a
20-amp car-radio fuse in it!” The two
went out the back door and over to the
coffee shop. When they returned, the
Old-Timer checked the output of the
Microtherm. Finding no change, he dis-
connected it. “Did vou check that fuse?”
asked the Young Ham.

“Not yet, but I'm going to,” veplied
the Old-Timer. He unscrewed the fuse- |
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sion under heavy load currents (up
to 140 ma per plate).

* 12-volt plate-and-screen supply for

testing new auto-radio tubes.

See Your Authorized RCA Test Equipment Distributor!

www americanradiohistorv com

Electron Tube Division

RADIO CORPORATION OF AMERICA

Harrison, N. J.

includes 239 punched cords locked
in sequence—covers 95% of octive

*Prices higher in Howaii ond Alaska

117


www.americanradiohistory.com

COY N E offers
LOW COST

Training in

Spare Time AT HOME

The future is YOURS in
TELEVISION —RADIO
COLOR TV!

A fabulous field—-good pay—fascinating
work —a prosperous future! Good jobs,
or independence in your own business'

Coyne brings you MODERN —QUALITY
Television Home Training; training
designed to meet Coyne standards.
Includes RADIO, UHF and COLOR TV. No
previous experience needed. Practical
Job Guides to show you how to do ac-
tual servicing jobs — make money early
in course. You pay only for your train-
ning, no costly “put together kits.”

SEND COUPON FOR
FREE BOOK '
and full details including
easy Payment Plan. No
obligation, no salesman
will call.

e, SOV,
e Nl
4 2eugq,

ooy i

f: Coyne - the Insti-
tution behind this

P u training . . . the
:.«VE ., largest. oldest, best
v = equipped residen-
m=gmy  tlal school of 1ts

Yleey= kind.Founded
1899,

8. W.Cooke, Jr., President

® N
ELECTRICAL SCHOOL

500 S. Paulina, Chicago, Dept. 78-H5

A Technical Trade Institute
Chartered Not For Profit

—
I COYNE Television, Home Training Division I
I 500 5. Paulina $t., Chicago 12, 1.

Dept. 78-H5 I
| Send Free Book and details on how I can I
| get Coyne Quality Television Home Train- |
I ing at low cost and easy terms. |
I l
l I
|
|
|

Name

Address

City....... e — State -
(It is understood no salesman will call) l

ELECTRONICS

~
by
~

Top view of the Microtherm. Power transformer is on the lefi, time-delay relay at
the bottom. near the plug. The magnetron is the object at vight center.

The other side of the Microtherm. The Variae which had to be repaired is in middie
of the front panel.

post and looked at its contents. “Yep,”
he grinned, “Just what I thought.
Where's that box of 3-amp fuses? Here
they are.” He replaced the fuse with a
more appropriate size and taped the
rest of the box to the panel. “That’ll
last ’em for a while, I hope,” and he
packed the machine out to the truck.

There's a lot of that stuff

When he came back into the shop
from making the delivery, the Young
Ham said thoughtfully, “You know,
there's a whole lot more of that stuff
around town than I ever thought of.
Why, there’s almost enough oddball
stuff like that to keep a man busy full
time!”

“Well, not quite, in this size town,”
said the Old-Timer with a grin. “There’s
enough to make a darn nice addition to
a shop’s income though, if you’ll just
go after it. If we had a little bit bigger
town now, feller might specialize in that
kind of stuff and make a livin’. Here,
there just wouldn’t be enough voiume.
But! It makes a heck of a profitable
sideline though, and vou can save the
folks a lot of waitin’ time, while they’re
gettin’ a ‘specialist’ from a ecity or
somethin’. Now just look, here’s these
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two things, although it’s a mite unusual
to get two of ’em in a single day, and
there’s a lot of stuff up at the hospital.
EKG’s, another diathermy just like that
one, an electronic control system on the
gas-fired boilers an’ . . .”

“Whoa!” interrupted the
Ham. “What’s an EKG?”

“That’s what doctors say when they
don’t have time to say electrocardio-
graph,” explained the Old - Timer.
“Gadget that makes recordings of heart
sounds and so on. Simple. Then there’s
moisture meters out at the sawmills.
They ain't a thing but plain old
ohmmeters to us. Hammond Organs and
other kinds of electronic musical in-
struments, which are just plain PA
amplifiers where we can work on ’em,
hi-fi sets, Watchmasters—"

“Whoa again,” said the Young Ham.
“No dig Watchmaster.”

‘““Electronic gadget for testing
watches. Amplifier, electrically driven
tuning fork, which generates accurate
current to drive a motor that turns a
recording drum. Got a microphone on
the amplifier. Y’ put a watch in a little
clamp on this mike, and the watch ticks
are amplified to drive a recording pen.
Th’ tuning fork holds the drum speed

Young
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absolutely constant, and the ticks make t
a line of little dots. If the line of dots
is straight across, the watch is in good
shape. If they slant up, it’s fast. Down, |
it’s slow. Diggez vous?”

“Oui, j’ai diggons,” agreed the Young |
Ham. “Sounds very simple, to hear you
tell it.”

“It is,” said the Old-Timer. “It’s just
an amplifier. Even you can fix them.
Tuning-fork drive’s just an amplifier
too. Takes the waveform generated by
the tuning fork and amplifies it up to
enough voltage to drive the motor. Uses
a pair of GL.6’s. Y'want to check the
thing to see if it's absolutely on the
money? No sweat there either.”

“How?” asked the Young Ham.

“What do you do when you want to
check your receiver?” asked the Old-
Timer.

Use WWYV

“Tune in WWV on 10 me,” replied
the Young Ham.

“Same here,” said the Old-Timer.
“Tune in WWYV on any of their fre-
quencies. Take the loudest one. Y’ know
that tick, tick you hear in their signals?
That’s a slightly accurate 1-second tick!
Just put an earphone in the watch-
holder clamp, fire that ticking into it
and run a test sheet on the drum.
That’ll give vou a pretty fair idea of
what the thing’s doing!”

“Never thought of that,” said the
Young Ham.

“Next time we get Garmon’s Watch-
master in, I’ll show vou. There’s lots of
other things you can use WWV for, too.
Remember those two big black boxes we
had in a couple of months ago? They
were parts of a piano-tuning apparatus.
Used the same basic cirecuit—a tuning-
fork drive. Only this time it drove a
whole bunch of small stroboscope discs,
behind a lot of little windows. Had a
long neon-tube lamp mounted above ’em
so it lighted up the strobes. Amplifier
and a mike, with the output hooked to
the neon light. Neon light had sharp
pulses of whatever freqeuncy was being
picked up by the microphone, Each
window was labeled for a different
musical note. You hit a middle A on the
piano, and the bars on the window
marked A stood still, if the note was
right on frequency, or as the musicians
say ‘on piteh’”

“That’s the same thing we do when
we use a strobe disc to check the speed
of a phonograph turntable, isn’t it?” |
asked the Young Ham.

“Right you are,” said the Old-Timer.
“When you get the bars to stand still,
then the turntable’s right at the proper
speed. Of course, those are calibrated
for 60-cycle line frequency, while the
discs on the tuner gizmo are calibrated
for all different frequencies. You know,
musicians use one octave or eight notes
as a basis for their computations. By
a strange coincidence, that’s what us
old electronic type geniuses would call
a harmonic relation—a note one octave
higher in pitch is the second harmonic
or twice the frequency of the lower tone. |
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Sonotone’s stereo cartridge has
more than just good specs... it
gives brilliant performance! More

phono makers specify Sonotone
for the top of their line—here’s why:

Only Sonotone gives true sound without distortion...high
frequency response without record cutting! Sonotone stereo
gives a performance so superior you can truly hear the differ-

ence. The secret? Sonotone’s four exclusive operating features:

1. Extremely high compliance.
2. Amazingly clean wide range frequency response.

3. Wide channel separation, due to Sonotone’s pan-
tagraph yoke.
4. Rumble filter to screen out vertical turntable noise.

SPECIFY...STOCK...SELL...

Sonotone of

Electronic Applications Division, Dept. CE-108

ELMSFORD, NEW YORK
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ceramic capacitor kits. No extra trips to your distributor, no wasted
time. The units you need are on hand when you need them.

To keep you on an even keel, these heavy gauge steel kits contain
balanced inventories of the most frequently used values. Individual
values are prominently and clearly laheled, so you can locate the
Hi-Kap you need, instantly. The new rigid plastic package perma-
nently separates and protects the units—yet is easily opened to
remove a single capacitor.

So don’t be left at sea. Ask your distributor about these four time-
saving kits—and while you're at it, be sure to get your free copy of
Catalog 30, listing the full line of Centralab capacitors and other
quality components.

FREE: $4.75 cabinet (4"x7"x11”) with each kit.

D6K-200 Kit—200 Tubular Ceramic BC Hi-Kaps (27 values)
DDK-200 Kit—200 Standard Ceramic Disc Hi-Kaps (31 values)
TCK-80 Kit— 80 TC (Temp. Compensating) Hi-Kaps (40 values)
HVK-.150 Kit—150 High Voltage Disc Hi-Kaps (19 values)

Centralab products are listed in COUNTERFACTS, PHOTOFACTS, and
THE RADIO-ELECTRONIC MASTER.

® D.5829 ,

*Trademark
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Vi A DIVISION OF GLOBE-UNION, INC
922K E KEEFE AVE. « MILWAUKEE 1, WIS,
In Conodo: 804 MI. Pleosont Rd. « Toronta, Ontoria

ELECTRONICS

So, they got several rows of bars on
these discs, so that they can use them
for several different tone scales and so
forth.”

“How would you check a thing like
that with a 1-second tick?” asked the
Young Ham, puzzled.

“Didn’t say I was going to use the
tick, silly,” said the Old-Timer. “Didn't
vou ever hear that beep tone in there,
too?”

“Yes, but I thought that was just
for tuning in the signal,” said the
Young Ham. “About 400 cycles, isn’t
it?"

A very precise 440-cycle tone

“Not about,” answered the Old-Timer.
“That beep’s a very danged precise 440-
cycle tone and by a very strange coinci-
dence that happens to be the same
frequency as the middle A or what
musician’s call concert pitch. So, we
warm up a communications receiver,
pick up WWY, put the microphone by
the speaker and see if our middle A
disc is standing still. If it ain’t, we
adjust the machine until it is. Then,
because all of the discs are driven by
the same shaft and motor, the rest of
’em are all correct, too.”

“Gosh, vou can do lots more things
with those WWY signals than | ever
thought of,” said the Young Ham. “All
I ever thought they were good for was
frequency checks and time signals.”

“That, too,” agreed the Old-Timer.
“You can check photographic timers
with ’em, using the 1-second ticks. Set
the timer for 5 seconds, say, and count
off 5 ticks, and so forth. Nothin’ to it.”

“You make it sound so simple,” com-
plained the Young Ham.

“I've said it before and I'll say it
again,” said the Old-Timer, “it is. It'’s
just like anything else in this business.
Just set down and glare at it until you
fizure out what it’s supposed to do and
how it does it. Then start checking it
to see why it ain't doin’ it!”

“You're right there,” agreed the
Young Ham. “Speaking of checking
things for absolute accuracy, have you
checked your watch against WWYV
lately?”

“No,” replied the Old-Tuner, puzzled.
ll\\'h.‘,?"

“Because it's 10 minutes after quittin’
time, and we've got a big hop over at
the hall tonight!” said the Young Ham.
“I’ve heen on overtime for the last 10
minutes!”

“Great Gosh, I ecan’t afford that!”
cried the Old-Timer. Let's git outa
here!” They shut off the bench and
made a mad dash for the back door.

END

CREDIT MEMO
By Phyllis Barlow

Concerning the bill

Of the guv who says,
“Charge it!”

I'm often inclined

To just slightly
Enlarge it!

RADIO-ELECTRONICS
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ELECTRONICS
TRANSISTOR QUIZ

HE following quiz is designed to test

vour knowledge of transistor funda-
mentals and terminology. Check vour
answers against those given at the
bottom of this column. A score of 4 cor-
rect is excellent; 3, good; 2, fair,
and 1 is poor.

1. In reference to transistors, a hole
is:

(a) an opening drilled through the
transistor to accommodate a
mounting bracket.

(b) a slight depression in the sui-
face of the germanium to ac-
commodate the catwhisker.

(¢) a place in the crystalline struc-
ture of the germanium which
could be, but is not, occupied
by an electron.

(d) an opening or window in the
transistor envelope to permit
adjustment of the catwhisker.

2. N-type germanium:

(a) is a slab of germanium cut in
the shape of the letter N to
increase the length of the con-
ducting path.

(b) is a type of germanium which
has no chemical impurities.

(¢) has a surplus of electrons.

(d) has a deficiency of clectrons.

3. A donor substance added to ger-
manium will:

(a) absorb internal gas hubbles and

therefore serves a purpose
similar to the getter of a vac-
uum tube.

(b) neutralize chemical impurities
and give the transistor the
same efficiency as one made of
pure germanium

(¢) produce n-type wermanium.

(d) prevent arc-over between the
two catwhiskers.

4 Which of the following statements
is true:

(a) Transistors are not affected
by moisture and temperature
changes and are therefore
never enclosed in an evacuated
envelope like the elements of
a vacuum tube.

(b) The transistor will opevate as
a voltage amplifier but its cur-
rent gain must always be less
than unity

(c) Although transistors do not
require filaments as do thexr-
mionic tubes, a heating ele-
ment is always enclosed in the
transistor envelope to raise the
temperature to a value at
which the germanium becomes
a good conductor.

(d) None of the above statements
are coirrect.—FEd PRulstein

*Northwestern Voecational Institute, Minneapolis,
Minn
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TIME SAVING
MULTIPLE USE

STICKLEBACK TOOLS

FOR HUNDREDS OF JOBS IN THE SHOP— AT HOME—IN INDUSTRY

Cut any size or shape hole in wood, plaster, plywood, plastic,
masonite, etc., twice as fast as any conventional tool. Can be used
for drilling, sawing or routing. Try one at your parts distributor.

DRILL ROUTERS W==F——="Z T yrad

DRILL 1

R ® \
SAW

For power tools, fit any 1 chuck.
Six sizes from 234" long,

 diam.

(No. 588-01, $2.35 List) to 7- long,
114" diam. (No. 588-06, $5.40 List)

For hand use. Five |
sizes from 434" long, r[if
1. diam. (No. 586- |
00, $1.63 List) to 15"

long, !43” diam. (No.
586-04, $5.40 List)  1%)

Three times as fast
as an ordinary file.
Can be used as a /AN

plane. Has coarse e
side for rough work, \\ "
fine side for finish-
ing. Part No. 587,
List Price $3.25.

STRIP-ER-CLIP WIRE STRIPPER I TEKNI-LABELS

Compact, efficient unit that is per-
fect for your tool case. Gets into
tight places and does a clean, fast
job without damaging the wire
strands. Special 7-stop gauge quickly
adjusts to any wire size from 14 to
26 gauge. Has heavy insulated grips.
Part No. 595, List Price $2.30.

Handy decals that give your elec-
tronic equipment a professional
appearance. Sets in black or white
(each with hundreds of titles) for
receivers, transmitters, television,
dial marking, audio-hi-fi, panel
markinfs (gold.only), receiving tubes,
etc. Only $1.35 net per set.

« Walsco's new 64 page catalog with

FREE- thousands of tools, chemicals and tems
for hi-fi, radio and TV servicing. Ask your
distributor or write Walsco for your copy.

ELECTRONICS MFG. CO.

A Division of Textron Inc.

West Coast Plant: Los Angeles 18, California

MAIN PLANT: 110 W. GREEN ST., ROCKFORD, ILL., U.S.A.

www.americanradiohistorv.com

In Canada: Atlas Radio Corporation, Toronto 10, Ontario
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OXFORD 3-WAY SPEAKER
True SYSTEMS and
I TePSMl BASS REFLEX CABINETS

Enhance the beauwty and comfort of your room while you

Fidelit enhance the sound of your high fidelity. Every room wil
S sparkle with these OXFORD cabinets whether for stereo or
o in a sefting with just one cabinet. Here is double-duty
desigm . . . cabinets car be used for horizontal or vertical
M{/ positioning . . . with use of tapered legs or runners which
are both supplied. Avail- S iy
able with or withouat Cabinet Model Ne. 47N
OXFORD 3W20 3-way :::: :.an.»..u.. $111.00
) speaker systems, '0 Gi¢€  ga1s soede Ot L
you the best sound repro- Complete 3 woy speakes system
duction. for obove cabinets
Model 3IW20. $ 39.00
w £.0.8. Factory

See your local radio-
television service dealer,

Components,inc.
Subiidiory of Oxford Electric Corp.
556 West Monrae Street
Chicago 6, Ittinais

Hilustrated literature
ovailable upon request.

NEW ~ SPEED

TV SERVICING SYSTEM

FIND TUBE—CURE TROUBLE
with TROUBLE INDICATING ":"‘;"".'l*.';:]
TUBE LOCATION GUIDES .

Each quide shows location and type of all
tubes. Also by copyrighted method indicates
exact location of tubes needing replacement.

Following Books are Available:
TV TUBE LOCATOR, Vol, 1—Guides for over 1
3000—'47 to ‘54 models—S$| postpaid.

TV TUBE LOCATOR, Vol. 2—Guides for over SIGNAL TRACER

5000—'55, 'S6, '57 models—$1.50 postpaid.

RCA TV GUIDES—Complete compilation of Checks all stages from Antenna to
RCA tube guides—'47-'56 models—31 postpaid. Sﬁeake' or |P--‘ture Tubke- Teﬁts rr;lr:w-
i — phones. appliances. pickups, transtorm-
ADMIRAL TV GUIDES—I500 Admiral models, ers. speakers, resistors, condensers. etc

'47-'56—$1 postpaid.
Mode! 202 (with AF Probe). .Net $37.50

TV TROUBLE TRACERS Model A Probe
Seven volumes, different guides in ea. Hundreds (RF Demodul.?tor Net 4.50
of TV models. Over 70 illustr. in ea. vol. 40 most Model B Probe (RF Demodulator,
Amplifier .Net 7.50

common TV Tube troubles lllustr.—50¢ ea.

Vol. {—Older sets Vol. 2='52-"53 sets
Vo!. 3—'53.'54 se’s ] Vol. 4—'54."55 sets
Vol, 5—'55-'56 s ] Vol. 6—'56-'57 sets

Vol. 7—JUST OFF PRESS! NEW 1958 Models

Regular price of all books listed
above is 8. If all are ordered same
time price is Only $7. Check desired
books—Clip ad-—Print name and ad-
dress clearly—enclose with remittance.

LY ]
ar gesLiT

CLARIFIER

Removes annoying Signals that cause
picture distortion In TV sets due to FM,
amateurs, shortwave, diathermy, ignition
and adjacent channels. Ghosts, lines,
herringbone patterns, tears and wavy
effects are eliminated or reduced Simply
by turning the two control knobs on
this new type interference eliminator

$7.50

MAIL NOW TO:

H. G. CISIN, CONSULTlNG ENGINEER
Amagansett, L.I., N.Y, Dept. E-48

Enclosed IMind 3 Rush Books
checked above to:

ponssescsssesnsssssanssnssnny

Name
Address. PRECISION ELECTRONICS, INC.
) B Dept. RE-10. 9101 King St., Franklin Park, Illinois
Cnly Zone. State
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EMERSON 654D

The set came in with a continuous
vertical roll that could not be stopped
at any setting of the vertical hold con-
trol. After replacing or testing all
components in the vertical oscillator
and output circuits, we found a high
resistance short in the 12BH7 (vertical
osc and output) tube socket between
pins 1 and 7 (the oscillator’s grid and
the output’s plate). Rather than re-
place the socket, a difficuit job at best,
we used the set’s high-voltage supply
to burn it out, and it’s been OK since.
H. Muller

TRAV-LER 317-67

The top of the picture will fold over
if the retrace time is too long. In the
vertical oscillator stage of this set,
capacitor C73 (470 puf) effectively
shunts the secondary of the vertical

6C4a
VER*'USC

BLOCKING 0SC i d 2 L 470t
TRANS TFCHANGE T0 2204t

1.

VERT HOLD

uﬂ

1.5MEC

FINTEGRATOR
FVERT OUTPUT,ETC
blocking oscillator transformer. Replac-
ing this ecapacitor with a 220-uuf unit
eliminated the foldover in this case. A
different 6C4 may do the same thing,
but you'll have to have a number of
them around to try. A slight reduction
in capacitance was the better choice.-
E. A. Chung

OPEN VOICE COIL

A shorted capacitor across the output
transformer’s primary killed the vre-
ceiver’s audio. Replacing it with one
of the 1,500-volt variety restored opera-
tion and the set was returned to the
customer—a simple job.

Two days later, the set was back.
This time, a short in the output trans-
former, primary to secondary (one side
of secondary grounded).

A few days later the set was back
again, the customer complaining of a
horrible crackling noise which was
traced to sparking on the partly charred
socket of the output tube, between plate
and screen pins. The voltages normally
encountered here could not account for
this and, besides, noise was present only
with a signal tuned in.

As I thought I was hearing a noise
caused by a loose or rubbing voice coil,
I lightly touched the cone. A shower of
sparks between the plate and screen
pins was my reward, and the meter

RADIO-ELECTRONICS
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RCA INSTITUTES offers you the —
finest of home study training. The equipment
illustrated and text material you get with each
course is yours to keep. Practical work with very
first lesson. Courses for the beginner and the
advanced student. Pay-as-you-learn. You need pay
for only one study group at a time.

RCA INSTITUTES, Inc. HomeStudyDept. RE-108

A Service of Radio Corporation of America
350 West Fourth Street, New York 14, N. Y.
Withoui obligation, send me FREE 52 page CATALOG on Home Study

-
send for th's l Courses in Radio, Television and Color TV. No salesman will call.
I NOMBaE it o LA T o b th s 8100 8, L mord Teiwas berard b b $ 0 i Dt AN I
I pleose print
FREE Book Now b =~ =~ =
‘ Gty e e Zone ....... SO1C o wy o 3 B Eesnalmlre
K Vets! Enter disch dat TG 3 P T T Pprrr—
RESIDENT SCHOCL courses in New York City offer com- | e W oy maeemis
prehgnsxve training in Television and Electronics. Day and ' CAN{\DIANS — Take advoantage of these same RCA courses at no
evening classes start four times each year. l additional cost. No postage, no customs, no delay. Send coupon to:
RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreal 9, Quebec

Detailed information on request
To save time, paste coupon on postcard.
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TV circuits, hi-fi
amplifiers, and
other electronic
equipment are being
squeezed into some
pretty small cabinets
these days. That
means higher work-
ing temperatures in
the cabinet, and —
quite often—filters be-
ing mounted next to hot
rectifiers and output tubes.

Ordinary replacement filters wilt
under this heat . . . but not Mallory FP
capacitors. FP’s are the original capacitors
for temperatures up to 85°C (that’s 185°F).
The combination of fabricated plate construction
and etched cathodes, available without premium
price only in Mallory FP capacitors, assures long
life and hum-free performance.

Protect your service reputation and put a stop to
“call-backs’”’ —by insisting on Mallory FP capaci-
tors. See your Mallory Distributor—today.

P.R.MALLORY & CO.Inc. Y v

o Ay, s s

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA
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TECHNOTES (Continved)

connected to the plate circuit went
violently off its 1,000-volt scale. And
here it was! An intermittently open
voice coil was inducing tremendous
surges in the transformer’s primary.
These caused the original 300-volt ca-
pacitor across the primary to break
down.

The next vietim was the output
transformer, shorting primary to sec-
ondary. Before a complete breakdown
in the transformer occurred, the numer-
ous surges nibbled away at the di-
electric strength of the wafer in the
6AQ5 socket.

When the transformer was replaced,
the weakest link was the socket. Re-
placing the socket and voice coil cured
all troubtes. This time, the repair was
on the house, with “just a loose con-
nection” as far as the customer was
concerned. This time the set didn't come
back.—Capt. Daniel Nof

HALLICRAFTERS 17TT701M

The chassis was pulled for distorted
sound with high-frequency background
hash and troublesome intercarrier buzz.
A scope showed a high-frequency signal
at the grid of the 3BN6 detector. Part
of this signal was obviously 4.5-me

sound and was removed by grounding
the grid of the 4.5-mc amplifier. But,
even with the audio signal removed, the
high-frequency signal at the grid of the
3BN6 remained.

The 47-ohm resistor in series with the
3BN6 grid was increased to 100 ohms
and the trouble disappeared. Appar-
ently it was caused by parasitic oscil-
lation which overloaded the detector
tube, causing distortion as well as hash.
—Alfred Roberts

COLOR SERVICING HINT

If you want to make signal-substitu-
tion tests in the video or chroma chan-
nels of a color TV receiver using vestig-
ial color-sideband if response, vou need
a bar signal in which the chroma is
attenuated 6 db.

If vour generator does not have a
6-db switch, an extremely simple
method of obtaining the desired signal
attenuation is to shunt a 650-uuf capac-
itor across the 75-ohm termination of
the generator’s output cable. If other
cable impedances are used, the react-
ance of the capacitor must be equal to
the cable impedance at 3.58 me. For ex-
ample, a 50-ohm termination requires
a 900-uuf capacitor—Robert G. Mid-
dleton END

RADIO-ELECTRONICS
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‘Technicians’ i
News

209, TEST OWN TUBES
Some 207 of television owners have
attempted to repair their own sets by |
testing the tubes. This was indicated |
in a survey of more than 600 Dayton, |
Ohio, consumers by president Paul
Bales of the Television Electronic Serv-
ice Association (TESA) of Dayton.
Of the amateur tube testers, 61% used
do-it-yourself testers, 31% went to full- I
time service shops for the tests and
about 8% went to part-time shops. Of
those who used do-it-yourself testers,
92% replied “ves” when asked if they

planned to do it again.

Other survey results: In case of TV
trouble, 80 % said they call a technician
right away. Of these, 72% said they
call a full-time man, 23% eall a part-
time man and 57¢ call a friend. Some
10% replied affirmatively when asked
if they had ever heard of TESA or the
TV Service Guild. Asked to name a fair
price for a TV service call, the set
owners’ gave figures averaging $4.17.

WAR ON “FREE SERVICE”

The announcement of “free service”
warranties by leading TV-radio-hi-fi
manufacturers may be “the shot heard
'round the world” for independent
technicians. Their immediate reaction
was to unite in a nationwide offensive
against this “threat to the very exist-
ence of independent service.”

The new warranty plans provide for
90-day parts and labor and, in some
cases, free parts for a full year, gen-
erally handled by the distributor’s
service department (see Rapl0-ELEC-
TRONICS, September, 1958, page 110).

The National Alliance of Television
& [EKlectronics Service Associations
(NATESA) called the warranty move
“basically wrong” and announced a
program of “unremitting war on this
evil.” |

As one step, NATESA began pur- l
chasing a small number of shares of
stock in large set manufacturing com-
panies, so that the voice of independent
service may be heard at stockholders’
meetings.

Meanwhile, local and regional tech- |
nician organizations held special meet-
ings to map strategy. The Television
Service Association (TSA) of Dela-
ware Vallevy (Philadelphia area) told
its members that they will begin to feel
the pinch this fall with a 25% loss
of service revenue.

At a mass meeting of all technicians’
groups in the New Jersey—Pennsylvania
area, resolutions were adopted con- |
demining the new warranty practices I
and pointing out that technicians are
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I.eading Choice

for Performance and Profit...

MALLORY
MERCURY BATTERIES

RADIO
BATTERY
9 VOLTS
TR-146R

MADE W
U 3 PAVEMTYS
2422063 OV AL

Powerful, miniature mer-
cury batteries, pioneered
by Mallory, have rocketed
into popularity with tran-
sistor radios. Your customers
will like their long, fade-
free performance. You’'ll like
the high profit per sale they
give you. And you can
stock Mallory Mercury Batteries without
worry about deterioration, because they
stay at full strength for months on
the shelf.

Where zinc-carbon batteries are required
... for powering vacuum-tube portables
or transistor types . . . you can depend on
Mallory for quality and economy. Make
sure vou have a complete stock of both
mercury and zinc-carbon types—order the
Mallory ‘‘twin-line”’ from your distribu-
tor today.

e Capacitors » Vibrators ® Resistors » Controls ®* Switches o Filters

s Rectifiers » Power Supplies » Mercury and Zinc-Carbon Batteries

P.R.MALLORY & CO.Inc.

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA
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you learn MORE
from a SAMS BOOK

OVER LOO0,000

SAMS BOOKS
bought to date

JUST OUT!

“Handbook of
Electronic
Circuits”

valuable reference

book on important
circuits, authored by

RCA Service Com-

pany, Inc.

This practical handbook discusses the follow-
ing circuits: 4 power supply circuits; 14
circuits used in radio stages; 8 circuits used
in transmitter stages; 32 cireuits used in TV
receiver stages; 7 additional circuits having
special applications. An analysis of the opera-
tion of each circuit is given; a schematic for
each is included; a eomponent failure analysis
describes various troubles which could accur
if particular eomponents in the circuit should
fail. Of real value to engineers, technicians,
students. 80 pages; 836 x 117

Handbook of Electronic Circuits
Only ..$2.00

SAMS “BEST-SELLERS”

D Servicing TV Sync Systems. Covers theory
function and variation of all types. Speeds
3mc system servicing. 320 pages, 514 x 814",

nly $3.95

D TV Servicing Guide. Picture tube screen
photos show trouble symptoms; describes
proper repair procedures. 132 pnges 8%
x 117, Only

D Televisian Tube Location Guide. Vol 7 in
this mvalunble series. Covers 1956-57 sets.
Only $2.00

D Tape Recorder Manual. Vol. 1; covers
recorders produced in 1956-57. Only.. . $2.95

D Auto Radio Service Manual. Vol. 7; covers
auto radios produced in 1956-57. Only $3.75

D How To Understand and Use TV Test Instru-
ments. Revised to include data on Color TV
Servicing. Only $3.50

D Recording & Reproduction of Sound. Oliver
Read's best-selling volume on all uspects of
audio. 810 pages. Only $7.95

D Color TV Training Manval. Trains you
practically for Color servicing; 260 pages; in.
cludes many color illustrations. Only $6.95

D Hi-Fi Handbook. Invaluable data on hi-fi
theory, design, selection, installation, com-
ponents. Only .$3.00

D Servicing Tronsistor Radios. Complete
analysis of 70 popular transistor radio models,
including basic pointers on servicing transis-
torized sets. 152 pages. Only. $2.95

HOWARD W.SAMS & C€O., INC.

Order from your Parts Jobber, or mail to
Howard W. Sams & Co., Inc., Dept. 2-K8
2201 E. 46th St., Indianapolis 6, Ind.

Send books checked obove. My (check) {money order)

l for Smuiasiks whesrs is enclosed.
l Naome. — - — e
. Address —

City — -Zone—— Stale.

{outside U.S.A. priced slightly higher)
------------J
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TECHNICIANS' NEWS (Continued)

not obligated to honor any manufac-
turers’ parts warranties beyond the
standard 90-day period. Another reso-
lution stated that the rates charged for
the manufacturers’ warranties (some-
times as low as $1 for 90 days) are
“unrealistic and not competitive to
existing present rates.”

Copies of the resolutions were sent
to every service association in the
country with the request that all groups
transmit their own protests to TV-
radio manufacturers and distributors.

The meeting, held in Philadelphia
under the auspices of TSA of Delaware
Valley, was attended by members of
Allied TV Technicians of New Jersey,
the Federation of Radio & Television
Service Associations of Pennsylvania
(FRTSAP), Television Service Dealers
Association (TSDA) of Delaware
County, TSDA of Lower Bucks County
(Pa.) and TSDA of Wilmington, Del.
FRTSAP previously had held an emer-
geney meeting on the subject.

AMETA NAMES OFFICERS

The Alliance of Michigan Electronics
Television  Associations (AMETA)
elected John Stefanski, of Pontiac, its
1958-59 president at a meeting in
Lansing. Other new oflicers are Clifford
Bennett, Kalamazoo, first vice presi-
dent; C. Geer, Grand Rapids, second
vice president; Mike Moser, Birming-
ham, secretary; John Hawkins, Lan-
sing, treasurer.

TV “SWINDLERS” NABBED

Four technicians were arrested in
Los Angeles on petty theft charges as
police, in cooperation with the Better
Business Bureau, began a crackdown
on 14 suspected dishonest firms. Using
gimmicked sets with defective tubes,
the police said they received bills for
$40, $60 and $80. Bunco squad agents
estimated dishonest TV repairing is a
$2,000,000-a-year racket in Los Angeles.

For the Los Angeles Mirror-News,
the arrests were well timed, coming
just before the launching of a three-
part exposé of crooked technicians.
The arrvests were given top front-page
play under a two-line banner head (see
illustration below).

The TV service industry fared better
than usual in the Mirror-News exposé
which followed. The stories took ex-
treme pains to repeat, several times,
that “only 1% of TV repairmen are
racketeers, cheats or frauds.” Unlike
recent national magazine articles, this

101 am@ri
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e
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one did stress that the technician is
entitled to be paid for his labor (as
well as parts) and that in 40% of the
cases the set must be taken into the
shop for repairs.

TEXAS FAIR SETS RECORD

A new attendance record of 690 was
established at the Texas Electronics
Association’s Clinic and Fair in Dallas,
hailed by TEA members as the most
successful in the event’s 6-year history.

Among the highlights of the 3-day
meeting and show: Gail S. Carter, exec-
utive officer of the National Electronics
Distributors  Association (NEDA),
called for technician—distributor co-
operation to wipe out disagreements
and misunderstandings. Westinghouse
headquarters service manager K. H.
Brown pledged his company to deal
only through independent service tech-
nicians. Executive vice president A. W.
Bernsohn of National Appliance & Ra-
dio-TV Dealers Association (NARDA)
urged all technicians to increase their
collective strength by joining associa-
tions such as TEA. Zenith public rela-
tions director Ted Leitzell said pay TV
would benefit the independent service
dealer.

Tilman Babb
Next year’s Clinic and Fair
held in San Antonio.

LICENSE BILL DRAFTED

A proposed technician licensing ordi-
nance has been drafted by a special
committee of the Associated Radio-
Television Service Dealers (ARTSD)
of Columbus, Ohio, and presented to
city officials, who reportedly are strong-
ly in favor of a licensing law. The
committee has met twice with municipal
authorities and received the support of
seven parts jobbers.

At a recent meeting, ARTSD passed
out “deadbeat” credit lists to 44 co-
operating members who had supplied
their lists of nonpaying customers who
owe a total of more than $13,000. Each
member was urged to consult the list
before responding to calls.

STATE LICENSING DRIVE

Satisfied with the value of technician
licensing after a year of city-wide
licensing in Detroit, the Television
Service Association (TSA) of Michigan
has embarked on a fund drive to pro-
mote a state TV license law. Appealing
to all state technicians to contribute,
TSA of Michigan started the ball roll-
ing with its own $500 contribution and

was clinic chairman.
will be

SPORTS
NEWS RED STREAA

COMPLITE W1 5T0THY

POLICE DECLARE WAR
ON TV REPAIR CHEATS

WWW americanradiohistorv.com

Four Arrested Here
After Bunko Officers
Plant Marked Sets
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TECHNICIANS' NEWS (Continued)

TSA News with $200. TSA activities
chairman Isa Katuah heads the drive.

In another move, TSA president Karl
Heinzman announced a concerted effort
to organize all Michigan technicians
into the group. To date, TSA’s main
strength has been in Detroit.

RENTUCKY GROUP ELECTS

C. T. Simmons (left), of Leatherman
Electronies, Louisville, was elected
president of Kentuckiana Television
: Radio  Technicians  Association
(KTRTA). Other new officers, all from

n 2 M

*

V. -
‘ R
AN .

T e

Louisville, are (standing) Art John-
son, Commercial Radio & TV, treas-
urer; Lou Wilkes, Mercury TV Service,
secretary, and (seated) Jim Ilall, Elec-
tronic Repair Service, vice president.

NEW TECHNICIANS® GROUP

Verne La Plante, of Toledo, has been
chosen as president of the new Midwest
Electronic Alliance. Howard Wolfson,
Mercury Radio Service, Chicago, is sec-
‘etary; Robert Sickles, Indianapolis, is
vice president.

MEA officials say the group was
formed as the result of more than a
year’s organization work by the Elec-
tronic Technicians Associations of
Toledo, the Indianapolis Television
Technicians Association, the Indiana
Electronic  Servicemen’s Association,
Associated Radio & Television Service-
men (Chicago) and The Electronic As-
sociation of Missouri (TEAN).

MARTS SPONSORS CONTEST
A prize contest, open only to non-
member technicians. is being sponsored
by the Milwaukee Association of Radio
& Television Services (MARTS), with
a year's paid-up membership (value
$65) as the prize. The winner will be
the contestant who does the best job
of completing the statement: “I believe
in the collective security of a television
servicemen’s association because . . .”
Ralph Ehlers of Ehlers Radio & TV
is the new MARTS vice president,
succeeding Al Nelson, resigned.

SERVICE’S 8 PROBLEMS

The eight major problems confront-
ing the independent service industry,
as enumerated by Frank J. Moch,
executive director of the National Alli-
ance of Television & Electronic Service
Associations: (1) Captive service; (2)
‘night  crawlers” (part-time tech-
nicians) ; (3) bad publicity; (4) cut-
rate service ads; (5) retail dealing by
wholesalers; (6) phony service schools;
(7) do-it-yourself tube testers; (8)
the need for licensing. END

OCTOBER, 1958

A must
for TV and
radio
service
technicians

SOLDERING IRONS

with built-in MAGNASTAT
temperature control

... automatically maintains correct soldering temperature

Here's another “first” from Weller, long
time leader in the soldering field. New
soldering irons with built-in MAGNASTAT
temperature control for more reliable sol-
dered connections. Never any overheating.
Proper soldering temperature automati-
cally remains constant. Plus these other

exclusive features:

e Saves current when idling
e Reaches full heat quickly

e Approximately 2 the weight of
uncontrelled irons

e Delicate balance—cool handle

MODEL TC-30—40 wotts.
Controlled lower temperature for
printed circuits, etc.

sgoo

list price

MODEL TC-60-—60 watts.

Controlled temperature for light

1o medium electrical soldering.
Sg oo
list price

MODEL TC-120 —120 wotts.

Controlled temperature for me-

dium to heavy electrical soldering.
$10s0°

list price

sheath of stainless steel.
Tips are tapered for heat
efficiency and screw
on simply and securely.

|

I

| .z o
[ Sensing device is in the tip
l

I

|

I

I
I
|
|
... fully protected by a |
|
|
|

e All structural parts are stainless
steel

e Cord plugs into handle

e Guaranteed against defects in
material and workmanship

Order NOW from your Electronic Parts Distributor
or write direct for catalog bulletin

WELLER ELECTRIC CORP. ' ro.Cropuine i

www.americanradiohistorv.com
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build what it takes
to get the best

high fidelity

SOUND REPRODUCTION

IT TAKES THE FINEST OF COMPONENTS
PRECISION JBL SIGNATURE LOUD SPEAKER UNITS -

g~

THE D130
EXTENDED
RANGE SPEAKER

THE 17SOLH
HIGH FREQUENCY
ASSEMBLY

OR THE 073
HIGH FREQUENCY
uNITY

to get the best in high fidelity sound. And to get alt
of the rich, crisp, accurate, deep down bass generated
by your D130, you must mount it in a carefully con-
structed, engineered acoustical enclosure. One of the
most popular enclosures ever made, because of its com-
pact dimensions and smooth, clean response, is the
JBL Harkness Model C40 —a back-loaded folded horn.
Sound below 150 cps is radiated from the back of your
D130 through the horn. Above 150 cps the speaker acts
as a direct radiator. The six foot long, exponentially-
flared horn path is ingeniously folded within sleek,
low enclosure measuring only 38" wide. The horn is
completely contained within the enclosure and is
ndependent of room walls.

l Prove your woodworking skill and get |

the greatest thrill high fidelity can
give you. Here is a project that will
make use of your finest craftsmanship
for the enjoyment of yourself and
your family — a project you can show
off to others with pride. Detailed
production prints, complete with a
list of parts, and step-by-step
instructions have now been released
== by the factory. The set is yours
Wila for only three dollars.

BUILD YOUR |
€40 FROM
FRODUCTION
PRINTS

g o
IS FORM TO ORDER YOUR PLANS'j

[T use
I JAMES B. LANSING SOUND. INC. I
| 3249 Casitas Ave., Los Angeles 39, Calif. |
|
|
|
|
|

Gentlemen: Enclosed find $3.00] |
for one set of Mode! C40 Production Prints. l

Please print clearly or type your name
and complete address: |

Name l
Address — _I

{ mounting

New T bes

& Nemi-
conduetors

HIS
vertical-deflection

month brings a couple of
amplifiers for
110° TV sets, a high-frequency
amplifier transistor, some stud-
silicon rectifiers and a

| germanium audio-driver transistor.

6EMS5, 8EMS

These pentodes are high-perveance
beam power tubes of the 9-pin minia-
ture type and are intended for use as
vertical-detlection amplifiers in TV re-
ceivers using 110° picture tubes. In
vertical-amplifier service they are rated
to withstand a maximum peak positive-
pulse plate voltage of 2,200, a maximum

(INTERNAL CONN)

6EMS,BEMS
grid 2 voltage of 285 and a maximum
peak cathode current of 210 ma. Max-
imum plate dissipation is 10 watts and
maximum grid 1 input is 1.5 watts.
The 6EM5 and 8EM5 differ only in
heater ratings. The 6EM5 has a 6.3-

volt 800-ma heater while the 8EMS
has a 8.4-volt 600-ma heater with con-
trolled warmup for use in series heater
strings.

Characteristics of these RCA tubes
in class-A1 amplifier service arve:

Vp 250
Vo2 250
Vi —18
gm {umhos) 5,100
Ip{ma) 35
lgama 3
Ve for Ip =1 ma —37
2N414

A p-n-p alloy-junction transistor de-
signed and tested for use in high
frequency amplifier applications up to

[I:

2N414
APPROX ACTUAL SIZE
8 mc. The case features a
hermetic seal.
Maximum ratings of this Tung-Sol
transistor at 25°C are:

.200"

welded

Ves 30
Ves 20
Yce 13
Vee (Vee =0.1) 20
Ic (de ma) 200
lc (peak ma) 400

www.americanradiohistorv.com

From
any Point of View,
more Experts choose

ACROSOUND
ULTRA-LINEAR |1
60 watt amplifier

- _a
_3 v : [ e o J =" f. )
DESIGN The combination of patented
ULTRA.LINEAR circuitry—plus new HYBRID
FEEDBACK principle—VARIABLE DAMPING
control, and ULTRA STABILITY, represents a
new high in the art of amplifier design ... an
example of ACROSOUND'S latest achieve.
ment in AMERICAN Know-How. This superi-
ority of design now enables anyone with or
without any previous knowledge of electronics
fo assembie for himself or herself . (yes!
it's that easy!) . . . the finest of amplifiers and
at a most reasonable cost. in only two hours!

— -

PERFORMANCE By listening test, or by in-
struments . .. second to none in clarity and
frequency response. Normal level distortion is
virtually unmeasurable—IM 19 or less at 60
watts, 120 watts peak. Completely stable . . .
unaffected by loads, perfect square waves.

Lo y -y

QUALITY Everypartgoingintothe assembiy
of critical and even non-critical Circuitry is
tested and checked to allow no more than
+ %% variation from ACROSOUND'S stand:
ards. Speciaiized test equipment unavailable
commercially was designed in ACROSOUND'S
laboratories to achieve this result. Every
printed circuit board i1s placed in trial opera-
tion on a laboratory amplifier. Output tubes
are matched by trial and double checked.

COMPONENTS ACRO'S newest TO-600 out-
put transtormer with special hybrid winding—
separates functions of output circuit and
teedback circuit. Heavy duty, completel

assembied. and thoroughly tested, printe

circuit board assures uniformity of pertorm-
ance. Low distortion EL34 output tubes are
operated well within their ratings ensuring
long tube life and optimum performance.
PRICE In preassembled kit form so that you
may save money. learn while doing. and have
the proud satisfaction you bulit the best for
only $79.50 net ... or if you feel you would
prefer it laboratory assembled it still repre-
sents a bargain at $109.50 net.

HEAR IT AT YOUR DEALER NOW!

BE REAOY FOR ACROSOUND DISTORTIONLESS
PRE- AMP DESIGNED FOR THE STEREOQ-PHILE

Experts know why ACRO is best!
Others . . . Learn why! Write to

ACRO PRODUCTS
369 SHURS LANE
PHILA. 28. PA.

RADIO-ELECTRONICS
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NEW TUBES & SEMICONDUCTORS (Cont'd)

Design center characteristics at 25°C
are:

hip (ohms) 25 (Veg=6, lg =1 ma, f=I ke)
hte 60 (Vce=4)
fap (me) 7 (Vce=b, lg=1 ma, f=1 ke)
NF {db} 6 (Vgg=6b. f=1.5 mc)
Cp(db) 16 (Vcg =6, f=1.5 mc)
2N497, 2N498

Two medium power n-p-n silicon

transistors designed for switching and
amplifying applications that feature
low collector saturation voltage, high
current gain and fast switching time
at 200 ma. These applications include

200"

oC v
°8
1 of - r
|

INDEX 2N497,2N498
APPROX ACTUAL SIZE

stages, servo-motor control,
core switeching, solenoid
operation, dc-to-de converters and
medium-power osecillators. The collec-
tor in these units is connected to the
transistor’s cuse. Insulate over positive
chassis.

Maximum ratings of these Transi-

tron transistors are:

output
magnetic

2N497 2N498

Vee [lc =250 na) 60 100

Veg [lg =100 pa) 60 100

Ves (1g =250 ua) 8 8
P total {watts)

25°C 4 4

150°C ! |

Typical characteristics at 25°C are:

hre 20 {lc =200 ma, Vcg=10)

hie (ohms) 625 (le =8 ma, Ycg =10)
(max)

Rcs(ohms) 20 {lc =200 ma, lg =40 ma)

ico (ra) 0.2 (Vce=30)

leo (wa) 0.1 (Ves =5)

IN1575, INI576, INIS77, INIS78

These stud-mounted diffused-junction
silicon rectifiers are intended for indus-
trial usage. All will handle 3.5 amps
of half-wave rectified forward current
at their rated voltages at 25°C case
temperature. At 125°C case tempera-
ture this current rating is derated to
1 ampere. Peak % cycle forward cur-
rent (60 cycles, 25°C case) is 70 amps.
Peak recurrent forward current for
these diodes (60 cycles, 25°C case) is 10
amperes.

CATHODE CONNECTED

TO CASE
RECTIFIERS
INIS7S

BLSINI
w

—
DATE
CODE

JU
@4
7/16" HEX
CATHODE AR

OCTOBER,

INIS78

1958

Whatever you want to do in Radio-Electronics ..

*/

. BASIC

3 :cECTRICITY
;

"

3| “The most

§ important

<

training of all!”

l A well-known leader in
electronics says: ‘‘No radio-
TV men ever knew too much
basic electricity—and a lot
of them only think they
know it. A good, solid back-
ground in these so-called
fundamentals is the most
important training
they'll ever get."”

COMPLETE ELECTRICAL

EARN BASIC
- ELECTRICITY

FIRSCT!

same fundomental electrical principles!
That's why this big, new,

mlcnou’_a:wv = Learn your basic electric-
377 /| ity NOW! Learn it thor-
fL # oughly! Then everything
S else in electronics, radio
‘_,’—— TV, communications, hi-fi

ete. comes 10 times as easy
hecause they're all based on the

396-page

BASIC ELECTRICITY manual brings you

the most important training of all.

It is a

complete course in basic electrical subjects,

including basic electronics. For the begin

ner, it is as necessary as oars are to rowing

a boat.
man, amateur,

For the more experienced service-
experimenter or hi-fi enthu

siast it paves the way to new and better
understanding of almost any problem, cir-

cuit, component or piece of equipment.

Includi
“K"ow HOW” (Basicnéluecll[r‘gnics

in one big, easily understood home training guide

BASIC ELECTRICITY’'S down to
earth treatment of the all-important
fundamentals can quickly clear up mis-
understandings and problems that may
be puzzling vou now.

No involved mathematies—just plain,
common technical sense!

From basic circuits and currents to
electro-magnetism . . . from capacitance
to resistance . . . from polyphase sys-
tems to ’phone principles . . . from in-
struments to the whyvs and wherefores
of electrical tests . . . from amplifiers
to oscillators . . . from vacuum tubes to
transistors and dozens of other subjects,
this big book explains things from the
beginning.

Essential elements such as motors,
generators, batteries, rectifiers, trans-
formers and subjects like polyphase and
power factor often neglected by ordi-

Here’s what it contains!

Following is a partial list of subjects:

Circuits and Currents :
® Magnetism and Electromagnetism |
® Controls ¢® Capacitance |
® jnductance @ Resistance |
® Phase Relations ® Generators |
® Motors ® Rectifiers ® Transformers |
® Wiring ® lllumination |
® instruments ® Measurements |
® Tubes ® Transistors ® Amplifiers |
® Oscillators ® X-Rays |
¢ Power Factor ® Servos
® Indusérial Electronics |
® Automation . .. and many others. l

www.americanradiohistorv.com

nary books are fully, and

)

clearly

taught in a way you can hardly fail to

understand.

More than 300 pictures, charts and
diagrams SHOW vou the how and why

of things. Dozens

of basic electrical

problem solutions make details doubly

clear.

Each chapter ends with a self

test review so you’ll be sure not to miss
out on matters it's important for you
to know. A top notch instructor stand-
ing by your side could hardly do better!

Best of all,
training book is only $6.50.

the price of this new
If sent to

vou in lesson form as a correspondence
course, you'd say it was a bargain at

$100°!

Use coupon today!

ELECTRICITY for 10 days. If

Read BASIC
not

more than satisfied, send back the book

and don’t owe us a cent!

10-DAY FREE EXAMINATION
~

Dept. RE-108, RINEHART & CO_, INC.
232 Madison Ave., New York 16, N.Y.

b- ml 'N. i3 BASIC ELECTRICITY home training man
boday FItEE EXAMINATION. If 1 like book,
semd $6.50 (plis postage) promptly in tull pay

nr. 1t not, 1 wil 1 Dook 1n 10 days and owe nothing.
(SAVE' Send $6.50 with order and we pay postage. Same
10.day return privilege with money refunded.)

V \\'”' the

Nane

Address

City. Zone, State

OUTSIDE
in 10 days.
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0SCILLOSCOPE KIT

by

P/A|C|O]

Model S-55 $8750
9" Wide-Band Oscilloscope

Model S-55 is an outstanding addition

to the only line of kits engineered and produced under the auspices of a
major test equipment manufacturer. PACO Lits are backed by over 26
years of PRECISION experience in the development of a world-renowned
line of quality electronic instruments. This new, high-sensitivity, extra-
wide band, DC oscilloscope has been especially engineered for ultra-low-
frequency analysis as well as for high-frequency color TV applications.

SPECIFICATIONS

PACO KITS ARE DISPLAYED AND
SOLD BY YOUR FAVORITE LOCAL
ELECTRONIC PARTS DISTRIBUTOR.
YOU CAN ALSO BUY THEM
FACTORY-WIRED, TESTED AND

VERTICAL CHANNEL—3 stage push-pull

SENSITIVITY: DC—70 mv/in.
AC—25 mv RMS/in.
FREQ. RESPONSE:
DC—Within 3 db to 4.5 Mc.

CALIBRATED.

Model 8-10
Battery Eiiminator
Kit, Net Price: $41.95

Model C-20
Resistance-Capacity-
Ratio Brioge
Kit, Net Price: $20.95

Model 6-30
RF Signal Generator
Kit, Net Price: $28.50

Model M-40
High-Sensitivity
v-0-M

Kit, Net Price: $31.50

Within 5 db at 5 Mc.
AC—Within 3 db from 1 cps to 4.5 Mc.
within 5 db at 5 Mc.
RISE TIME: Better than .06 microseconds
INPUT IMPEDANCE: 1.5 megohms shunted by 33 mmtd
VERTICAL-INPUT STEP ATTENUATOR
VERTICAL POLARITY REVERSAL SWITCH
HORIZONTAL CHANNEL—push-putt output
SENSITIVITY: D.6 v RMS/in.
FREQ. RESPONSE: Within 3 db from 1 ¢ps to 400 Kc
INPUT IMPEDANCE: 5 megahms shunted by 23 mmfd
CATHODE-FOLLOWER HORIZGNTAL INPUT CIRCUIT
LINEAR TIME BASE: 10 cps to 100 Kc, TV-V and TV-H, plus
provisions for external capacitor sweep to 1 ¢ps. Auto-
matic ‘‘positive’” and ‘*negative' synchronization.
BUILT-IN VOLTAGE CALIBRATOR
ILLUMINATED SCREEN GRATICULE AND
CAMERA-MOUNT BEZEL
MODEL §-55: Complete with all tubes including CRY, PACO-
detailed assembly-operating manual. In
louvred stee! cabinet with two-color, easy-
reading panel. Size: 13%" x 8%~ x 17Va".
Kit Net Price: $87.50
MODEL AS-1: 0SCILLOSCDOPE PROBE SEY
Factory Wired Net Price: $14.95

Model $-50
5~ Cathode Ray
Oscilloscope
Kit, Net Price: $49.50

Model T-60
Tube Checker
KIit, Net Price: $38.75

Crystal Diode Tester
Kit, Net Price: $39.95

Model 7-6%
Transistor and

Model 2-80
RF-AF Signal Tracer
KIt, Net Price: $29.50

Model v.70
vacuum Tube Vollmeter
Kit, Net Price: $31.50

[PjAJc]o]

ELECTRONICS CO., INC.

70-31 84th Street, Glendale 27, Long Island, New York

A DIVISION OF PMCIyloNApparuiul Company, Inc.

Export: 458 B'way, N. Y. 13, U.S.A., Canada: Atlas Radio Cowp., Ltd., 50 Wingoid Ave., Toronto 19.
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NEW TUBES & SEMICONDUCTORS (Cont'd)

Voltage ratings of these Motorola
units are:
INIS?7S =76 =77 =78

Max contin 100 200 300 400
dc inverse
volts

Max peak 100 200 300 400
inverse
volts

Max sine-wave 7! 141 212 283
rms input volts

2N591

A germanium alloy-junetion tran-
sistor of the p-n-p type, this unit is es-
pecially useful in high-gain large-signul

RED DOT
i {072
’ L §
8\ % =
\E !
2N591
APPROX ACTUAL SIZE
2N5S| MAX DC RES 2000
10 + B C -
- - TO OUTPUT
6V TRANSISTOR
6.8K 239 i
INPUT
———
144V

class-A audio-driver stages of auto-
mobile radio receivers.

In a common-emitter cireuit the
2N591 features a typical small-signal
current transfer ratio of 70.

Characteristics of the RCA 2N591 in
the driver-amplifier ecircuit shown in
the diagram are:

Vdc supply 14.4
VBE 0.13
Ic(ma) 2
hig{ohms) 1,000
Gp (db) 4|
(at primary of driver transformer}
Piotat{mw]) 25
END

30 Pears dAqo

In Gernsback Publications

HUGO GERNSBACK, Founder
Moderan Electrics 1908
Wireless Assoclation of America 1908
Electrical Experimenter 1913
Radio News 1919
Science & invention. 1920
Television 1927
Radio-Graft 1929
Short-Wave Craft 1930
Television News 1931
Some larger lihraries still have copies of Modern Eleetrics

on file for intecesicd readers,
In October, 1908, Modern Elecirics

Collins Long Distance Wireless Tele-
phone, by A. Frederick Collins.

A Novel (Flame) Telegraph, by Caleb
Brokaw.

Aerials, by A. C. Austin, Jr.

Aerophone Tower.

The Audion, by John L. Hogan, Jr.

The Aerophone Station at Lyngby
(Denmark), by the Beriin Corre-
spondent.

The Construction of a Small Trans-
former, by Garrett B. Linderman, Jr.

Selective Tuning, by A. M. Curtis.

Magnetic Telegraph Key for Wireless,
by G. B. Medearis.

Tantalum Detector.

RADIO-ELECTRONICS
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new
Devices

DX COMPPUTER. Large slide-
rule chart gives world-wide am
ateur radio information. All
call-letter prefixes, Great Circle
bearings for beam headings.
time differentials, international
postage rates, continent, zone

-

-
\

rd

and country. Addresses of
all QSL bureaus of world.

out detuning oscillator. Oscilla-
tor keying for break-in op
eration. Also available wired

Electronic instrument Co.. 33-00

Northern Bilvd.,, Long Island
City 1, N. Y
1-BAND RADIO KIT, Foplor-

atr KT-125. 3-tube regenerative
receiver. Wooden case. All con
trols on front face. Has broad-
east and 1.7-5-. 5-14- and 14--30-

165-08 Liberty Ave., Jamaica 33,
NN

TRANSISTOR
I’LIES, Direet
for vibrator type power sup-
plies for battery and mobile
receivers. Rectified and tltered
units in wide variety of cur-
rent ratings from 6- or 12-volt
de input. Medel 250/12/130
(shown) produces 250 volts de

POWER SUP-
replacements

N

UAC P»°W§'F SUPPLY
ol -

U.AC :x,;cpomcs
i Tt

N e '}‘
at 130 ma from 12-volt de input,
weighs 12 ounces.- Universal

Transistor Products Corp., 17
Brooklyn Ave.. Westhury., N.Y.

TRANSISTOR SILICONE COM-
Z-5.

IPOUND, Greaselike com

verts any spray can into pistol-

rip type spray gun. Trig-
ger action.—Walsco Electronics
Manufacturing Co., 100 W.
Green St.. Kockford, 111

STEREO CONVERSION KITS,
SCK-1 and SCK-2. FFor all re.
cent CGarrerd record players.
Contains female connector wired
with 3 leads for pickup arm,
aydio cable with plug for second
amplifier, stereo shell for car-

%

\ ) ;-4
s

tridge, hardware, instruction
sheet. No  soldering. — British
Industries Corp.. 80 Shore Rd
Port Washington. N. Y

STEREO CONTROL CONSOLE,

S o

Radio Manufacturing Engzincers . band Lafavette Radio Wadison Fielding series 240. 12
Ine.. Div. of Eleetro-Voice Inc, me o pele OO inputs, 5 outputs. Left and vight
Buchanan, Mich. r,_ 1 channels may be hlended in any

CW TRANSMITTER KIT. £/CO proportion to feed third channel.

model 720. 90 watts. 80-10 me-

ters in 5 bands. 6146 final :

¥l Y - . pound applied between tran
amplitier, 6AQ5 clamper, 6CL6 sistor and chassis dissipates
oscillator, 6AQ5 buffer multi- heat and prevents burnouts.
plier, GZ34 rectifier. One-knob General Cement Mfg. Co.. 400

bandswitching. One-knob power,
tune and operate switch. Final
amplifier grid drive control with-

S. Wyman St., Rockford, .
SPRAY-CAN HANDLE. Con-

Yes, vou get this bhig, brand new hook, “150

Radio-Television Picture Pa-terns and Dia
grams Explained”, absolutely FREE! Complete
11x22” Schematic Diagrams on leading models
Radio and TV Sets help cut your servicing
time. Easy-to-read, large 8%x11” pages, with full instruc
tions on how to use the diagrams. A “must” in ever
repair kit. You get this book as a FREE Gift for asking to

SNt

SiNBWNBE

see Coyne’s new 7-book set, “Applied Practical Radio-

Television”!

At Lost! Money-Making "Know-How"

On Tronsistors, Color TV and Servicing /
Coyne’s great 7-volume sct gives you all the . SEND NO MONEY! Just mail coupon for 7-volume set on 7 days free trial.
answers to servicing problems—quickily! For We'll inelude book of 150 T'V-Radio P'atterns & Diagrams. If you keep the
h:nsn‘c “know-how" that's easy to understand 5 Years set. pay $3 in 7 days and $3 per month until $26.50 plus postage is paid.
vou Il find everything you want in Volumes 1 to Of Valuable (Cn-h price. only $24.95). Or vou can return the library at our expense in
5 on over 5000 practical facts and data. Every Supplements 7 days and owe nothing. YOU BE THE JUDGE. Kither way. the book of

<tep from fundamentals to installing, servicing Now!
and trouble-shooting all types of radio and TV
sets. So  up-to-date it includes the latest on
COLOR TV and UHF. All this plus Volume 7
TRANSISTOR CIRCUITS—the most complete
buok ever published on the applications of tran-
sistors in electronies. New! Set has colorful de-
sign, washable covers.

EXTRA! 868-Page TV Cyclopedia Included!

I‘or Speedy lie-joh use, vou also uet Vol. & —famous

TV.Radio I'atterns is yours FREE to keep! Offer is limited. Act
[l ¢ ]
’ /

With your set you also
get Coyne’s annual Sup-
plement Serviee FREE
for 5 years. KKeeps your
set up-to-date on every-

FREE BOOK — FREE TRIAL COUPON!

Educotional Book Publishing Division
COYNE ELECTRICAL SCHOOL. Dep’. A8-T1
500 S. Paulina St., Chicogo 12,

Y ES! Send 7-Volume “Applied I'r utl(ul ladio-Television
per your ofter. Inelude TV-Radio Patterns & Diaurim Book FRIEH

thing that wiil he new for 7 dnys FREFE TRIAL

[)|,\ ,\n,mu p,..|,|..m< on servielns, in radio. television,
at in ea<y AIC onder. Use cleetronics and  elec-
| TV |.\nm LIBIRARY FREE tor 7 days; | trieity. Name Age
Address
City Zone. State

where Employed

[ Check here if you want library sent C.0.D. You pay postman $24.95 pius C.0.D.
postase on delivery. 7-day money-back guarantee.

——
;

OCTOBER,
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NEW DEVICES (Continved)

Mixing switch for selectively
feeding 2 channels simultane-
ously into monaural system.

Rumble and noise filters. Re-
sponse 30-20,000 cycles within
3 db. Gain 15 db on high-level
channels, 50 on low-level. Six
7025/ECC83 dual triodes. Cath-
ode-follower main output. 4 ac
outlets controlled by main power
switch.—Brand I’roducts Inc.,
11 Lorimer St., Brooklyn, N. Y.

STEREO RECORD CHANGER,
GS 77. Stereophonic version has
same features as monophonie

4

changer plus quick-change ecar-
tridge holder for switch from
stereo to monophonic, double-
channel muting switch, service
receptacle for automatic ampli-

fier shutoff, improved 4-pole
motor with dynamically bal-
anced rotor.—Glaser-Steers

Corp., 20 Main St., Belleville
N. J

GROOVE SELECTOR, Feather-
Lift FL-1. Guards against dam-
age to ncedle and record.
Clipped to pickup arm, spring

’

ASR-433 Stereo Amplifier—Selected
for display at the vienna Interna-
tional Fall Fair

permits needle to be dropped
into any groove of record with-
out scratching record.—Duotone
Co., Keyport, N. J.

TURNOVER CARTRIDGE, T.
Ceramic cartridge available with
2 LP needles for twice the wear,

or in eombinations of 1- and 3-
mil diamond and sapphire
needles, Held in pickup arm b
snap-in bracket requiring no
tools. Needles coupled directly
to transducer without shaft.
Response flat  from 20-12,000
with gradual rolloff up to 20,000
cycles.—Sonotone Corp., Elms-

ford, N. Y.

STEREO CARTRIDGE, model
371D Stanton Stereo Fluxvalve.
Contains 2 magnetic systems

with discriminator to attenuate
interchannel interference by
more than 20 db. Response flat
10-30,000 cycles within 2 db.
Hum-rejection circuit. T'-Guard
stylus assembly contains all
moving parts.—Pickering & Co.,
Sunnyside Blvd., Plainview,N.Y.

Stromberg-Carlson
Audiophile Turntable

eqrity

AP-437
Power Amplifier

STEREO HI-FI LINE, Custom
series. All-new models 24PG

o

and 2/4 stereo preamps, 101GT
FM and 102GT FM-AM tuners.
4 other new and redesigned
amplifiers and one preamp com
plete the Custom series.
Grommes, Div. of Precision
Electronics Inc., 9101 King St.,
Franklin Park, Ill.

STEREO DIAMOND NEEDLE
for cartridges of 3 major manu-
facturers. Measures slightly less
than 0.7 mil.—Fidelitone Inc,
6115 Ravenswood Ave., Chicago.

TAPE-DECK MODIFICA-
TIONS. Improved FF75 deek

with belt shift speed changer
and improved control knob.
Available with head designed to
play 4-track stereo tape. New
models 89 and 95 also available.

Viking of Minneapolis Inc,

9600 Aldrich Ave., S., Minne-
apolis 20, Minn.
CARTRIDGE TAPE RE-

CORDER plays RCA type 3%-

4-track

stereo cartridge
tapes; plays and records at
7% ips. 5 pushbutton tape
transit controls, 2 preamps,
5-watt amplifier. VU meter.
Automatie shutoff. Response
40-15,000 cycles. Same company
also has announced Emperor I
(model NI.-4): open-reel stereo
tape recorder with 2 input
channels.—Pentron Corp., 777
S. Tripp Ave.. Chicago 24, 11l

TAPE RECORDER KIT, /lcath-
kit model TR-1A. Monaural
record-playback with fast for-
ward and rewind. Belt drive,
7% and 3% ips. Flutter and
wow less than 0.359%. Response
at 7% ips 50-5,000 cycles =2 db.
Single control lever selects all
functions. Use in vertical or
horizontal position. Model TE-1
record-playback preamp, sup-

ips

plied with mechanical assembly,
provides standard NARTB
Record

equalization, interlock

- THE NEW STROMBERG-CARLSON COMPONENTS

N music

Integrity in Music, as applied to high fidelity components,
means reproduction which adds nothing to, or takes nothing

from, the original performance.

Our choice of this slogan is no accident. Just as your pur-
chase of a component system is not a casual investment, our
attitude toward the manufacture of components is very seri-
ous. Each piece of gear must reflect the highest possible
achievement of engineering, production, and musical skill.
Yes, musical skill—because the guiding minds of the Strom-
berg-Carlson component group are those of electronic and
acoustic engineers with extensive musical training.

The musical sound of our new components was the final
critical test before they were made available to you.

We will be glad to submit our specifications to your criti-

cal judgment.

See your dealer or write to us for tull data on our complete new line of
Amplifiers, Speakers, Speaker Systems, Enclosures and Program Sources.

‘There is nothing finer than a Stromberg-Carlson”

STROMBERG-CARLSON SC C?

A DIVISION OF GENERAL DYNAMICS CORPORATION #h
1478C N. Goodman St. - Rochester 3,N.Y.
Electronic and communications products for home, industry and defense..

www.americanradiohistorv.com
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BULPLATE® Printed Circuits

for all your printed circuit replacements

Sprague’s new BULPLATE Printed Circuit line now in- Get your copy of Sprague’s new BULPLATE Re-
cludes the most comprebensive listing of printed civenits avail- placement Manual K-351 now. Original set man-
able anywbere. By standardizing on the Sprague BULPLATE ufacturers’ part numbers are cross-referenced to

line, you'll be able to replace practically every printed circuit
found in original equipment, including . . .

antenna-chassis isolation networks vertical integrators

detector-triode coupling networks decoupling filters

refrace-suppression networks audio output networks

vertical feedback networks phase comparators

tiode coupling networks parallel resistor-capacitor networks =l =
detector-pentode coupling networks tone compensation networks

automatic gain control networks diode filters

horizontal deflection networks pentode coupling networks

sound i-f networks sync take-off networks

Sprague replacement
part numbers . .. making
Sprague BULPLATES
extra-easy-to-use. Ask
your distributor for a free
copy, or send 10c (to
cover handling and mail-
ing costs) to Sprague
Products Co., 81 Mar-
shall St.,, North Adams,
Massachusetts.

®
don't be vague ... insist on Rn GUE

the mark of reliability

SPRAGUE RESEARCH IS CONSTANTLY PRODUCING NEW AND BETTER COMPONENTS FOR YOU

OCTOBER, 1958
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PRACTICAL

RADIO and ELECTRONICS TRAINING AT HOME

BUILD16 RADIO

CIRCUITS with DELUXE
1959 Progressive
RADIO "EDU-KIT"®

only

NOW INCLUDES
% 12 RECEIVERS
* TRANSMITTER
* SIGNAL TRACER
* SIGNAL INJECTOR
* CODE OSCILLATOR

* No Knowledge of Rodio
Necessar

* No Addhronol Ports or
Tools needed

» Excellent Bochgrouad tor TV

* School laqulries lavited

* Attractively Gift Pached

0 00 DIO LECTRONI(
OLD RO NSTRUCTIO NU
p DO B: CO rON C D
QUIZ2 BOO MAT c NIN
DIO BOO D U UTTER
ole (J M

WHAT THE "EDU-KIT" OFFERS YOU

The ‘"Edu-Kit'' offers you an outstanding PRACTICAL MOME RADIO CDURSE at
A rock-bottom price. Our kit is designed to train Radio & Electronics Techniclans,
making use of the most modern methods of home training. You will learn radio
theory. construction. servicing, basic Hi-Fi and TV repairs, code. FCC amatewr
license requirements.

You witl learn how to identify radio symbols, how to read and interpret sche-
matics. how to mount and layout radio parts. how 10 wire and solder, how to oPerats
electronic equipment. how to build radios. Today it is no longer necessary to sPend
hundreds of dollars for a radio course. You will receive a basic education in radio,
worth many times the small price you pay. only $22.95 complete.

THE KIT FOR EVERYONE

The Progressive Radio '"Edu-Kit'' was wcc.v.cally prepared for any person who
has a deslre to lcarn Radio. The "Eau Kit'' has been used successfully by young
and old ir all parts the world, by many Radio Schools and Clubs in this country
and abroad. 1t is used for training and renabilitation of Armed Forces Personnel
and veler.ms throughout the wor

Progressive Radio '‘Edu- KIt'* requires no instructor. All
mcluded Every step is carefully explained. You cannot make a mista

PROGRESSIVE TEACHING METHOD

The Progressive Radio ‘'Edu-Kit'' is the foremost educational radio kit in the
wond and is universally accepted as the standard in the field of elcctronics training.
Th ‘Edu-Kit’’ uses the modern educational principle ‘‘Learn by Doing.
Th('rf.'lorl‘ you will construct radio circuits. perform jobs and conduct experiments
to illustrate the principles which you learn.

You begin by examining the various radio parts included in the *‘Edu-Kit.'* You
thea learn the function. theory and wiring of these parts. Then you build a simple
radio. With this first set. you will enjoy listening to regular broadcast stations
learn theory. practice testing and troubleshooting. Then you build a more ad
vanced radio, learn more advanced theory and techniques. Gradually. in a pro-
gressive manner. and at_your own rate. you will find youuell constructing more

-nnrucl:onl are

advanced multi-tube radio circuits, and doing work like a professional Radio
Technician
Included In the ‘*Edu-Kit’' course arc sixteen Receiver. Transmitter. Code Osc

lator. Signal unprofessional
‘breadboard®’ experiments. but genuine radio clrcuns constructed by means of
professional wiring and soldering on metal chassis. plus the new method of radio
construction known as ‘‘Printed Circuitry.'* These circuits operate on your regular
Ac or DC house current.
order to provide a thorough., well-integrated and casily-learned radio Course.
lhe "Edu Kit'* Includes practical work as well as theory: troubleshooting in addi
tion to construction: trainlng for all, whether your purpose in Jearning radio be
for hobby. business or job: Progressively-arranged material. ranging from simplc
circuits to well-advanced topics in Hi-Fi and TV. Your studies will be further alded
by Quiz materials and our well-known FREE Consultation Service.

THE "EDU-KIT" IS COMPLETE

You will receive all parts and instructions necessary to build 16 diferent radlo
and electronics circuits. each guaranteed to operate. Qur Kits contain tubes.
sockets, variable, electrolytic. mica. ceramlc and paper dielectric condensers
tors, tie strips  coils, hardware, tubing. Punched metal chassis. Instruction Man-
uals. hookup wire. solder.

tn addition. you receive Printed Clrcuit materials. Including Printed Circuit chas
sis. special tube sockets, hardware and instructions. You also receive a useful set of
tools, a professional electric sol
Electronics Tester.

Tracer and Signal (njector circuits. These are not

ng Iron, and a self-powered Dynamic Radio &
also Includes Code Instructions and the Pro
n to the F.C.C.-type Questions and Answers for
You will also receive lessons for servicing with
Tracer .md the Progressive Signal Injector, and a MHigh
: Everylnmg Is Yyours Iu keev.

4 smlatw oc 25 poplar Pl., Waterbury. Conn I have repaired several
sets for my friends. and made maney. The * Edu. it o p-ﬂd for itself. | was ready
to spend $240 for a Course. but ) found your ad and sent for your Kit.

UNCONDITIONAL MONEY-BACK GUARANTEE |

The Progressive Radio °*'Edu-®it’' has been sold to many thousands of indi-
viduals, schools and organizations, public and private, throughout the worid. it
is recognized internationally as the ideal radio course,

y Popular demand the Progr(-nllvr Radio “"Edu-Kit""
spanish as well as English

it |Is understood and aguw-d that should the Progressive Radlo “'Edu-Kit'' Be
relurned to Progressive '‘Edu.Kits'' inc., for any reason whatever, the pur-
¢hr;e orice will be refunded In full. without qQuibbic or Question, and without
de

The high recognition which Progressive **Edu.Kits’* INnc.. has carned through
Its many years of service to the Public is due to Its unconditional in
vpon the maintenance of perfect endineering. the highest instructional
ards. and 10004, adherence (o Its Unconditional Money-Bach Guarantee
resull. we do not have a singlc dissatistied customer throughout the emin
world.

is now available in

ORDER FROM AD—RECEIVE FREE BONUS RESISTOH AND
CONDENSER KITS WORTH $7.00

O Send du-Kit'" Postpaid
O Send ‘*Edu-Kit'’ €.0.D. | will pay $22.95 plus postade
Send me FREE additional information describing ‘*Edu-Kit.

¢ enclose {ull payment of $22.95

Address.

1186 Broadwny.NDent 1456

Hewlet

|
|
|
|
Name |
|
| Progressive “EDU-KITS” Inc. !

NEW DEVICES (Continued)

prevents accidental erasure. 6E5
tube indicates recording level.
Bias—erase frequency provided
by 60-kc push-pull oscillator.
Cathode-follower output from
playback channel.—Heath Co.,
Benton Harbor. Mich.

STEREO TAPE RECORDER,
Crown Stereo-X. Professional
portable. Tape speeds 15, 7%,
3% ips (others available on re-
quest ). Split- or full-track erase
Micro-sync timing. Response 20—
30,000 cycles =2 db at 15 ips,

20-20,000 =2 db at 7%, 20-10,-
000 =3 db at 33%. Flutter and
wow .07% at 15 ips, .09% at 7%
0.2% at 3% . Accommodates 5- to
10%-inch NAB reels, and 14
inch reels on long-play model.
Fast forward or rewind time 55
seconds for 2,400 feet. Alumi
num construction. Interna-
tional Radio & Electronics
Corp., S. 17th St. & Mishawaka
Rd., Elkhart, Ind.

TAPE DEMAGNETIZER. Pro-
fessional equipment now of.
fered to hobbyists. Handles
reels up to 10 inches, any width

tape.—Aerovox Corp., Distrib-
utor Div., 740 Belleville Ave,,
New Bedford, Mass.

REPLACEMENT SPEAKERS,
series 05. Sintered-iron-cup pot
construction. Miniature cup pot
permits placement of compo-
nents around back of speaker.

——

Included are models 2405, JA05
(shown) and 5405 with pin-
cushion basket—Quam Nichols
Co., Marquette Rd. & Prairie
Ave., Chicago 37, I1l.

COMPI’ACT SPEAKER, WR-8
8-inch unit designed for stereo
and shelf-sized cabinets. Re-
sponse 15-15,000 cycles. Curvi-
linear cone and rigidizing proc-
essing method prevent cone
decoupling. Special 1- and 2-
speaker enclosures available
from Q-Senics Inc., Skyline
Bldg., Syracuse 3, N. Y.—Sono-
tone Corp., Elmsford, N. Y.

STEREO CABINET KIT, model
SE-1. Holds complete hi-fi
stereo system. AM-FM tuner
tape deck, preamp, power ampli-

www.americanradiohistorv.com

fier. Gold and black panels and

grill  cloth. Grained %-inch
Philippine mahogany or select
birch plywood. Sliding top panel
and front doors. Speaker and
center cabinets may be pur-
chased separately. Precut panels
for Heathkit components, blank
panels for other equipment.-

Heath Co., Benton Harbor,
Mich.

HI-FI TURNTABLES. TD-184
(shown) has semii-automatic ac-
tion. Dial selects record size,
starts motor, actuates arm which

‘@

-

lowers automatically into first
groove. Automatic shutoff. TD-
134 is similar, for manual oper-
ation. Both have integral arm,
nylon bearings, 4 speeds.
Thorens Co.,, New Hyde Park,
N. Y.

STEREO AMPLIFIERS. RA-100
recording amplitier (shown
supplies audio. bias and erase
power for conversion of mono-
phonic tape recorder to stereo.
NARTB equalization, VU-meter,
audio monitor jack. PL-100 play
back amplifier has equalization

control allowing frequency re-
sponse to be varied 15 db at 10
kc.—The Nortronics Co., 1015
S. 6 St., Minneapolis 4, Minn.

STEREOQO AMPLIFIER, wmodel
299. Two 20-watt channels.
Quick-set “dot controls” for op-
imum balancing. Phase reverse
switch changes phase of one
hannel 180° with respect to

other. 2 low-, 3 high-level stereo
inputs. Preamp tube heaters dec-
operated. Self-balancing phase
inverter compensates for varia-
tion in output tubes due to
aging. May be used as electronic
crossover. — H. M. Scott Inc.,
Dept. P., 111 Powdermill Rd.,
Maynard, Mass.

STEREOQ TUNER, wmodel 1157.
AM-FM. AM sensitivity more
than 30 uv. FM sensitivity 2.5

RADIO-ELECTRONICS
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NEW DEVICES (Conftinued)

av with 20-db quieting. Afc. 2
amplifier outlets. 9 tubes and
selenium rectifier. FM response
20-20.000 cycles, AM 20-6,000.
Also available: model 457 FM
tuner, model 357 AF FM-AM
tuner.- Eri¢c Engineering, 8270
Santa Monica Blvd., Los Angeles
46. Calif.

PICTURE-SOUND GENERA-
TOR. model 1150. Transmits
pictures from 35-mm slides
with simultaneous sound to

any number of TV receivers
(closed - circuit). Automatic
magazine slide changer. May be

i"o

66
’ coe@B6n
.

remotely controlled. 2 audio
inputs. Response 80-13,000 cy
cles. Channel selector provides
choice of any channel from 2
through 6.—B & K Mfg Co.,
3726 N. Southport Ave., Chi-
cago 13, IIL

TV CHASSIS, Gold Medal Cus-
tom model 2430 N. Uses 630-type
circuit. Designed for self-con-
tained 12-inch speaker or play-

®
L,

lof ¢ @

ing through hi-fi system. Cas-
code turret tuner. Keyed agc
circuit. Hi-sweep autotrans-
former circuit. Sensitivity §
#v. Local-distance area control
switch. Picture-expander control
for low line voltage. Nickel-
plated. I’hono input. Accommo-
dates 21-27-inch 90° picture
tube. Tech-Master Corp., 75
Front St., Brooklyn 1. N. Y.

UHF CONVERTERS. Ultracon
Deluse mode! FTC (shown) has

high-gain amplifier, low-loss cir-
cuit, built-in  uyhf amplifier,
sealed coaxial tuner, preselec-
tion stage, 6AF4-A oscillator,
low-noise mixer diode. Ultracon
TCU similar but designed for
primary signal areas.—Jerrold
Electronics Corp., 15 St. & Le-
high Ave., Philadelphia 32, Pa.

INFRA-RED TELESCOPE. Mil-
itary Suniperscope Al-2. Contains
1P25-A image tube, semitrans-
parent photocathode sensitive to

ORDER by MAIL and SAVE!
TV PICTURE TUBES

acceptable similar tube under vacuum
tumul rerund-l)le 1( ume ol retum

be returned prepaid.
WRITE FOR COMPLETE LIST,

Dickens 2-2048

GET YOUR COMMERCIAL TICKET

EASIER WITH...

Kaufman's
RAOIO OPERATOR'S LICENSE /
Q AND A MANUAL

The BEST book for
¢ /FCC License Preparation

Covers elements | thru 8.
The only book with complete discussion
of answers to every technical question in
the FCC Study Guide. Makes it very easy

liiple choice q

108P4 $ 795 178P4 $10.95 21AMP4 $19.95
12LP4 8.95 17CP4 17.00 21ATP4 . 20.95
148/CP4. 9.95 (7GP4 17.60 201AUPI . 20.95
160P4 14.95 [7HP4 13.60 21EP4 14.95
16EPS 15.80 17LP4 13.60 21FP4 ... 15.95
16GP1 15.90 17QP4 11.95  21wP4 17.30
161CPY 10.95 17TP4 19.30  21YPY 15.95
16LP4 10.95 19AP4 19.30 21ZP4 14.95
I6RP4 10.95 20CP4 13.90 24CP4 23.95
1I6wP4 15.20 20HP4 17.95 240P4 26.95
16TP4 10.95 21AP4 2210 27€P4 39.95
I7AVPY . 15,20 21ALP4 . 20.95 27RP4 39.95

“—@ monih guarantee—all others 1 year. Alumi
nlu-cl Tubes 35.00 mare than above prices. These
prices are determined to include the return of an

ALL I"HI(‘ES FOll CHICAGO lLLlNOlS

. wh i3 not re-
25%
required on COD shipments. Old tubes mus'®
We ship anywhere.

—PICTURE TUBE OUTLET—

3032 Milwaukee Ave., Chicago 18, lIl.

De

o answer

Used by leading schoots and industry.
Only $6.60 at jobbers, bookstores

or direct from: RE-10

JOHN F. RIDER PUBLISHER, INC.
116 West 14th Street, New York 11, N. Y,
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infra-red radiation, electron
lens, fluorescent screen, power
pack, infra-red light source.
Edmund Scientific Co., Barring-
ton, N. J.

PRECISION POTENTIOME-
TERS, series 55. Cast epoxy

e

4;#\"‘

resin shell. Minimum breakdown
voltage 4,000. Rated at 3 watts.
Center-tapped. Servo or bushing
mounting. Gold-plated terminals.
Exceeds MIL specs. Stocked in
values of 500, 5,000, 20K, 50K,
100K ohms.--Clarostat Mfg. Co.,
Dover, N. H

ELECTROLYTIC KITS, Stuck-
a-'Lytic. For TV-radio replace-

ments. 8 most popular AFH
= _"‘_‘:"ﬂmr

s "-'-v'-’-‘i?.;,

SanLfr s -
el X) 5."' \‘"‘g
a8

S0 Niors
‘Nm; T "
L “"":l 4

twist-prong capacitors housed in
metal cabinet.—Aerovox Corp.,
740 Belleville Ave. Distributor
Div., New Bedford, Mass.

MINIATURE MULTITESTER,
AR-660. Weighs 10 ounces. Pre-
cision 38-microamp D’Arsonval
movement, jeweled bearings. Re-
sistance 20,000 ohms per volt on
dec, 10,000 on ac. Ranges: 0-5, 25,
100, 500, 1,000 volts dc; 0-5, 25,

100, 500, 1,000 volts ac; 0-6,000
and 600,000 ohms, 6 and 60
megs; 0-.05, 5, 50, 500 amperes;
-20 to 16 6 to 430, 4+8 to
+44, +20 to +56, +28 to +64
db.—Argonne Electronics Mfg.
Corp., 166-11 South Rd., Jamaica
33, N. Y.

MINIATURE FUSE POST, no.
342012, Accepts 3AG fuse 1%

e el
inches long and % inch in di-
ameter. Rated at 15 amps at 250

volts dc.—Littelfuse Inc., Des
Plaines, 111

TRANSISTOR RADIO TEST-
ER, model 810.
receiver for

200-575-ke
checking

D-58 CATALOG

at your
Authorized

ERIE DISTRIBUTOR

The new ERIE D-58
Catalog, including the com-
plete and enlarged line of
ERIE Electronic Components
is ready. Your
authorized ERIE Distributor
has a copy for you. If he
can’t supply you, write us,
giving his name.

Make the ERIE Catalog
Your Catalog

s Cloclionay it

www americanradiohistorv com

ERIE RESISTOR CORPORATION
ERIE, PA.
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The specs are the proof...now your
best buy in

ham equipment is
(R . 7

90-WATT CW TRANSMITTER 720
KIT $79.95

WIRED $119.95

Conservative, highly efficient design plus stability, safety, and excellent

arts quality. Covers 80 thru 40, 20, 15, 11, 10 meters (popular operat-
ng bands) with one knob band-switching. 6146 final amplifier tor full
“'clean'’ 90W input, protected by clamper tube circuit. 6CL6 Colpitts
osclilator, 6AQ5 clamper, 6AQ5 buffer-multiplier, GZ34 rectifier. **Novice
limit"* calibration on meter keeps novice inside the FCC-required 75W
Iimit. No shock hazard at key. Wide range, hi-efficiency pi-network
matches antennas 50 to 1000 ohms, minimizes harmonics. EXT plate
modulation terminals for AM phone modulation with 65W input. Excellent
as basic exciter to drive a power amplifier stage to maximum allowable
Input of 1KW. Very effective TVl suppression. Ingenious new “low sil-
houette” design for complete shielding and “living room" attraCtive-
ness. Finest quality, conservatively rated parts, copper-plated chissis,
ceramic switch insulation. 5 H, 15” W, 912" D

NEW UNIVERSAL MODULATOR-DRIVER . . . . #1730

KIT $49.95 WIRED $79.95 cover -5 $4.50

Superb, truly versatile modulator at low cost. Can deliver 50 watts of
undistorted audio signal for phone operation, more than sufficient to
modulate 100% the EICO =720 CW Transmitter or any xmitter whose RF
amplitier has a plate input power of up to 100w. Multi-match output xfmr
matches most loads between 500-10,000 ohms. Unique over-modulation
indicator permits easy monitoring, precludes need for plate meter. Low
level speech clipping and filtering with peak speech frequency range cir-
cultry. Low distortion feedback circuit, premium quality audio power
pentodes, Indirectly heated rectifier filament. Balance & bias adjust
controls. Inputs for crystal or dynamic mikes, phone patch, etc. Excel-
lent deluxe driver for high-power class B modulation. ECC83/12AX7
speech amplifier, 6ALS speech clipper, 6AN8 amplifier driwver, 2-EL34/
6CA7 power output, EM84 over-modulation indicator. GZ34 rectifier.
Finest quagty, conservatively rated parts, copper-plated chassis. 6” H,

147 W, 8
NEW GRID DIP METER . . . . #7110

KIT $29.95 WIRED $49.95 including complete set of coils
for full band coverage.

Exceptionally versatile. Basically a VFO with micro-ammeter in grid:
determines freq. of other osc. or tuned cirCuits; sens. control & phone
jack facilitate “‘zero beat’ listening. Excellent absorption wave meter.
Ham uses: pre-tuning & neutralizing xmitters, power indication, locat-
ing parasitic osc., antenna adj., correcting TVl, de-bugging with xmitter
power off, determining C,L,Q. Servicing, uses: allgnment of filters, IF's;
as sig. or marker gen. Easy to hold & thumb-tune with 1 hand. Ccntinu-
ous 400 k¢ — 250 mc coverage in 7 ranges, pre-wound 0.5% accurate
coils. 500 ua meter movement. 6AF4(A}) or 6T4 Colpitts osc. Xmfr-
operated sel. rect. 2% H, 2%,” W, 674" L. Satin deep-etched aluminum
panel; grey wrinkle steel case.

IN STOCK! Compare & take them htme —
right “‘off the shelf’’—trom 1900 neighborhood
EICO dealers . For free catalog mail coupon.
Over 1 MILLION EiICO instruments in use
throughout the warld. add 5% in the West

Send for FREE CATALOG now c-10
EICO, 33-00 Northern Blvd., L.1.C. 1, N. Y.
Show me HOW TO SAVE 50% on 60 models of
top-quality equipment (in box | have checked
here: [J HAM GEAR [J HI-FI [J TEST INSTRU-
MENTS. Send FREE literature and name of
E1CO dealer.

¥ NAME.

ADDRESS

CITY STATE .
See EICO’s Hi-Fi and Test Equipment ads an Pages 33 aond 34.
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if stages, 550-1600-kc receiver
for rf, audio amplitier for
troubleshooting audio stages,
400-cycle audio output, 200-
1600-ke AM signa! generator,
transistor test ecircuit (leak-
age and gain), loudspeaker.

Hickok Electrical Instrument
Co., 10531 Dupont Ave., Cleve-
land 8, Ohio.

WIDE-BAND SCOPE  KIT.
model S-55, 5-inch. For
ultra-low-frequency analysis and
high-frequency applications.
Vertical-channel 3-stage push-
pull: sensitivity 70 mv/inch on

de, 25 mv rms/in on ac. Hori
zontal channel, push-pull out-
put; sensitivity 0.6 volt rms
inch. Available factory-wired
wired and calibrated. — PACO
Electronics Co., 70-31 84 St
Glendale 27, N. Y.

BATTERY TESTER, Secucore
Tru-Load model BT-101. Checks
all dry and mercury types under
optimum load specified by man-

ufacturers. Chart lists over
1,000 types of batteries.—Serv-
ice Instruments Corp., 121 Offi-
cial Rd., Addison, Ill.

FIELD-STRENGTH METER,
model 498-A. Calibrated for sim-

ple and accurate readings. De-
signed for location of maximum

signal areas, comparing antenna
systems, adjusting boosters, an-
tenna orientation and tuner sub-
stitution checks. Portable.
Simpson Electric Co., 5200 W.
Kinzie St., Chicago 44, I1l.
STEREQO BALANCE METER,
nodel TM-40. Two independent
damped ac meter movements
with scales calibrated in VU

-~

and percent. Separate continu
ously variable attenuator for up
to 20 db of attenuation in each
channel. Input impedance 10,000

ohms per channel. Sensitivity
1.4 volts for 0 VU.—Lafayette
Radio, 165-08 Liberty Ave., Ja-
maica 33, N. Y.

MINIATURE EDGEWISE

www americanradiohistorv com

METER, model 120. For panels
where space is at a premium.
Weight 4 ounces. Fits hole 9/16

x 1 11/16 inches. Shelf-shielded
bar-wing magnet, not affected
by magnetic panels. High-torque
rugged movement. Triplett
Electrical Instrument Co.,
Bluffton, Ohio.

SINE-SQUARE-WAVE GENER-
ATOR, model E-310. Range 5
cycles to 600 ke, 5 bands, *19%
direct-reading accuracy. Output
within 1 db over each band and
band-to-band. Distortion less
-~

than 1% at 10 volts into 600
ohms. Qutput level, sine wave 10
volts rms into 600 ohms, square
wave 10 volts p-p, 0.15-micro-
second rise time.—Precision Ap-
paratus Co., 70-31 84 St., Glen-
dale 27, N. Y.

AM-RF GENERATOR, model

'200. Range 100 ke-280 me. Used
for alignment of TV oscillator
on all

coils channels and as

marker at rf or if frequencies in
all TV receivers. Large vernier
scale. High rf output—Ihilco
Corp., Accessory Div., C & West-
r;)\oreland Sts., Philadelphia 34,
a

VTVM, model 208. Sloping
panel, 4%-inch 200-microamp
meter; 7 dc, 7 ac. 7 ohm ranges,
plus EIA ohm scale to check
olor-coded resistance values
and tolerance limits. Accuracy

-
(%
on

within 3%. “Shift-lever” type
function switch, automaticaily
onnects proper probe, isolating
probe not in use.—Seco Manu-
facturing Co., 5015 Penn Ave.
S., Minneapolis. Minn.

CABINET REPAIR KIT, for
technicians. 13 jars of stains,
solvents and pigments for use in
combination to duplicate any fin-
ish. Touchup brushes, steel wool
and instruetions. Motorola
Inc., Field Service Dept.. 4545 W.
Augusta Blvd, Chicago 51, IIL

RADIO-ELECTRONICS
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NEW DEVICES (Continued)

ama-
shown):
connector

ANTENNA BASES, for
teurs. Model M-14
swivel base, coaxial
pads and steel
Model M-13:

backup plate.
swivel

base with

Brite cadmium-plated die-cast
aluminum swivel ball, 3 layers
of base insulator, 2 rubber pads.
Model M-15: coaxial adapter per-
mits use of coaxial plug, elim-
inating splitting of cable.—An-
tenna Specialists Co., 12435
Euclid Ave., Cleveland 6, Ohio.

TRANSISTOR BATTERIES,
Noa. 2731, 2761. 2752 and 2713.

Cathodic-envelope flat-cell con

e

rzer
t rgize [

struction gives longer life in
heavy-drain applications Na-

tional Carbon Co.. 30 E. 42 St
New York 17, N. Y.
SPEAKER SYSTEM, JansZe

A’usl-()ﬂcn A’v«l‘\]
© 1958
L —
! Tgl_cvi_sion

Syrvicing Information

Z-300. Model 65 2-element elec-
trostatic tweeter and wmodel 350
11-inch cone woofer in Fiber-
glas-filled enclosure Nesham-

iny Eleetronic Corp., Easton
Rd.. Neshaminy, Pa.

SMALL ENCLOSURE, model
TSE-1. Accommodates 8-inch
woofer and tweeter. 2 ducted

“Forward-front”
May be used horizontally or ver-

ports. design,

tically. Argos Products Co.,
Genoa, [11.
SPEAKER FUSE BOX, Gra

mercy Speaker-Saver. Protects
speakers from failure due to
overloads, faulty wiring, switch-
ing transients or amplifier fail-
ure. For speakers with voice-
coil impedance of 4, 8 or 16

SAVE
TIME . . .

SAVE
MONEY . . .

HELP MORE
PEOPLE . . .

SENCORE

Substitution Un

i

8 - ¢
i
I Needed DI 7

Often

Components ©
At YOUR /748
Fingertips!
3 pole, 12 position switch individvally

selects one of the ''36" components
for direct substitution.

me
-

-

Contalns:

ohms. Mounted on phenolic

board with clear plastie door.

Pro-Sound Corp., 175 Fifth Ave.,
. END

New York 10, N. Y

lAl! specifications on these Pages are

from manufacturers' data.

SAVE MORE

megohms
% 10—600 volt capacitors Completely isolated
lIVES . o from 100-mmtd. to .3mid.
% 1-10mtd., 430V Liectrolytic POPULAR
% 1-40mtd., 430V Hoctrolyric SENCORE
PRODUCTS
& For Shop, Lob, or ourside service | Tronsistor
AVAILABLE AT ALL PARTS lhm,
¢ leako
—‘—A_""/ DISTRIBUTORSI ET""B'.
. s Filoment
L a— Test
GIVE THE b SERVICE | 1117
INSTRUMENTS CORP, Regulator

UNITED WAY

W 12— wort 10% resistors
trom 10 chms to 3800 ohms

& 12-% wart 10% resistors
from 10K chms t0 5.6

171 OFFICIAL RD., ADDISON, ILL.
Cut out this od now for furiher information. J

s Bigs Supply

P eer SUPREME 1958 TV Manual

AMAZING BARGAIN

The new 1958 TV manual is the
scoop of the vear. Covers all im-
portant sets of every make in one
giant volume. Your price for this
mammoth manual is only $3. This
super-value defies all competition.
Other annual! volumes at only 83
each. Factory service material sim-
plifies repairs. Includes all data
needed for quicker TV servicing.
Practically tells you how to find
each fault and make the repair.
More pages. more diagrams, more
service data per dollar of cost.

Televiown Amazing

Servicing Counsse topics jus

—4

L) {

el

TELEVISION SERVICING COURSE
Let this new course help you in TV servicing.

bargain. comiplete, only $3. full price

for all lessons. Giant in size, mammoth in scope,

t like a £200.00 correspondence course.

Lessons on picture faults, circuits, adjustments,
short—cuts. UHF. alignment facts, hints,
antenna problems, trouble-shooting, test
equipment, picture analysis. Special, only

Companion RADIO COURSE, Introduction to TV

Ttere Is your complete radlo tralning in 21 easy-to-follaw lessons. Covers
fundamentals, fault finiing. use of tedt equipment.

introduction to TV, Nelf-test questions

New edition.

liverything in radlo.

Speelal, only. 52@

18 RADIO VOLUMES

e
T -
:, Maost - Often + Noaded }

1956 }
RADIO
DIAGRAMS J

aund Sercicing Information J

Supreme

OCTOBER, 1958

RADIO DIAGRAMS

llere is your complete source of all
needed RADIO diagrams and service data.
Covers everstiing from the most recent 1958
rudlos to pre-war old-timers: home radlos,
auto sets, comhinatlons, changers. 11-FI,
F). and portables. Sensational values. Only
$2 for most volumes. Krery manual has
extra large schematies, all needed alikn
ment facts, parts Lists, voltage values.
trimumers, disl stringing, and helpful hints.
Volumes are large In size. 8%xl11 inches.
about 190 pages. See coupon at right for
a complete iist of these radio manuals.

Publications

leBescccannce

NO-RISK TRIAL ORDER COUPON
SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL.

{3 1958 Radio Diagrams. $2.50)

o0 ooooooo 00C0000oag

COVERS ALL POPULAR SETS

Here is your service data for faster. easier
TV repairs. Lowest priced. Best by compari-
son. Supreme TV manuals have all needed
service material on every popular TV set. Help-
ful. practical. factory-prepared data that will
really make TV servicing and adjustment easy
for you. BRenefit and save with these amazing
values in service manuals. Only $3 per large
volume. The choice of wise servicemen.

SIMPLIFIES TV REPAIRS

These giant TV manuals have complete cir-
cuits, needed alignment facts. curves, service
hints. all factory production changes. voltage
charts. waveforms. and double-page schematics.
Here are your authentic service instructions to
help you do expert work quicker: and priced at
only 83 per large yearly manual. Repair any
TV modet ever made by having in your shop all
13 volumes as listed in coupon. Your special
price for all, only $36. Or try the new 1958
TV manual to see what an amazing bargain you
ret for $3. Send no-risk trial coupon todav.

The trepair of any tele-
vision set is really simple
with Supreme TV service
manuals. Every set Is cov-
ered in a practical manner
that will slmplify trouble-
shooting and repair. This Is
the help you need to find
toughest fanits In a jiny.
Fach $3 TV volume covers
a whole yeur of scrvice ma
terinl. New Television Serv.
icing Course wili a1id you
in learning TV. RBe wise.
bty Supreme Manuals only
once cach pear instead of
spending dollars every we
edecadccassannannan

Radio Servicing Course, 2.50 3
1957 Radlo Manual, $2.50 | Radio manuals at left.
1956 Radio Diagrams. $2,50 |

1955 Radio Manual. only $2

1954 Additional 1957 TV, $3.
wss' s

These annual

Rush today TV manuuls checked
Satisfaction guaranteed.
New 1958 TYelevislon Servicing Manual. only. . $3,

1956 Televislon Manual, $3,

below and

Early 1957 TV, $3
] Early 1955 TV, $3

RADIO volumes |
1952 sl Additlonal 1955 TV, $3. 1954 TV Manual, $3
ecially priced -

1951 ‘ , at only I 1953 TYelevision Manual, $3. [0 1952 7V, $3.
:gig each. . $2,50 | O 1951 Tetevision Manual, $3. [ 1950 Tv, $3.

\ I 1949 TV Manual, $3. [0 1948 TV Manual, $3.
:g:g THIS GROUP l [0 New TYelevision Servicing Course, complete. .. . %3
1946 ONLY | O i am enclosing $. ... .0.:.. Send postpaid.
:g:f : 52 I O Send C.0.D. 1 am enclosing $...... deposit.
1940
1939 EACH l AR i wens (e slavielsimen 3 PENENIneTs F1e75 & 5 =815 & &9 2
19261938 Manual, $2.50 |
Radio & TV Master Index, 25¢ ¢ Address: « . ccoeessesosocaccsacssssaronccene

www americanradiohistorv com
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SAVE $$$ DURING
LEKTRON'S BIG

DO-IT-YOURSELF

BUGK-A-THON! e

UPTO $35 SAVINGS ON EACH

'1POLY-PAK

SPECIAL BUCK-A-THON OFFER

BUY 8 POLY-PAKS,
PICK 9TH FREE!

OFFER GOOD UNTIL NOVEMBER 1st

Patents

ala

STROBOSCOPIC GOLF TRAINER
Patent No. 2,825,569
dlvares, Berkeley, Calif. ( As.igned 1o Gaither & Co., San Francisco, Calif.)

Fig. 2 is a block diaxram of one of the control
circuits : five are needed. When the club blocks a

Luis W.

Correct swing, speed and stance are important
to a polfer who is trying for low scores. This

training device may be used outduors or indoors

particular beam. puint P goes positive when cur-

70 MICA CONDENSERS
[ L0¢25 10 .01 to 1200

"'SUN'' BATTERY

fl‘mll;nr to famed B2M.

m]

V. Sliver, too! 25 ¢
values. Reg. S28 Reg. 8
10-RADIO-TV 30 DISC
ELECTROLYTICS CONDENSERS
10:500 mf. to 450 VDC. Wafer-thin. To .01 ¢
Wi, Ibs. Sl mr. Reg. §5
Reg. $12 60 HI-Q CARBON
50 KNOBS, RADIO & TV RESISTORS
Asstd. *colors. lmlull IRC. Ohmlu 1 ton!
|on Some worth $1 ca. L. 2W, 10 ohms to 10
Wt. 2 Ibs megrs. Wi, 2 I
Reg. ®17 Reg. 813
WORLD'S SMALLEST 35 PRECISION
ADIO RESISTORS
a g 3 w
D :":é:.lju.t:x’rr:“rle lm 3 & \v\v l"(‘."lrtsm
w Inn:r_ucumm Rew ohnuwl meyr. Regw. @
#4. 9 ! 15 ROTARY SWITCHES
6 SYLYANIA Asatd. panis. Wt g9
SILICON DIODES 3 lion et (i
O 1N22  1N23 s1 300 FT.
Rext. S36. HOOKUP WIRE
$25 SURPRISE PACK! 1;"‘"“‘:., i‘g“"- colors,
Lare & varled nsst. Ra:  peg. 95, ~ OF
dio & TV parts.
Wt. 3 Ibs. 8-PC.

0-60 MINUTE TIMER
] W/dlal & knab. apunde

NUTDRIVER KIT
D 83 wvalue Plartle mm
die. 3/16. 7/

2.

O clear alarm. Wt
IbSIEteE SAS 1 "?l(':?ux‘lklel wreneics i 51
40 PRINTED plastle case. 1
CIRCUIT PARTS 70 COILS, CHOKES
Diodes, ﬂml\u.);‘eu i resis- (ll‘ RF l;m Slug-tuned
wi. Po. Ror 1 81 noe ‘i si
60 SUB- MINI 8 GERMANIUM
RESISTORS DIODES
1 Ve 20 values: w/long lesds (‘.mns 51
aw, LT megs sealed. Rey
Heg. $6. 15 VOII.UME CONTROLS
40 SUB-MINI ™ incl. duals. To l__lm-g‘
CONDENSERS bs. e, BaieR # 61
ol fen  ansistor, (pented 2 PNP TRANSISTORS
1 1b. Reg. 87 ke: for hun.
dredﬁ prujecu
2 ''"MICRO’" 85 valu
YARIABLES 35 POWER RESISTORS
] 10 10 365 mi.  11a” 0 5UW. to
b T,ib\.v shaft. Sl “&l'o ?l)(:nghmu inel. vit.
m-r =13
i e 1500 PCS. HARDWARE
HEQ discy, tubulars; to e o T ey
oy U'sll'lm Wi, 2 $1 I(uz =0

60-PC.
CONDENSER SPECIAL!

40 HI-Q CONDENSERS

Finest porcelain: NPO

100!
[) Moided. paper. ceramlic. Rog. =6,
vartabtent We' 5 Yo 35 TUBE, SOCKETS '
D n; ceramie,
75-PC. R mlclnh' snleld based , 51
RESISTOR SPECIALI o CAREON
1A
O sarianl il timei gy RESISTORS
Worth $135 42 to 2 W: 15 ohms to

15-PC.
TWIST DRILL KIT

; mesl.. incl. Insu
lated types. 2 lbs 51

8 TRANSISTOR

| V) cRibrmed e 6 SOCKETS
Reg. 3. [ Miea-tilled: for sub- €4
7O JUBDUAR 20 PRINTED CIRCUITS
CONDENSERS Bulltsin. R/C  clicults,
l Paper. molded = oll. inel. integrals. 1
pore. \»VOOOE to .omf to )b, Reg. 87
Hezs Wig P POSTAGE STAMP
1 M.'NJ, MEJER Am Crystai, 100 to 8,000
‘ @ Aames U ocpa 1 b
Reg. 33 SEt Lalb) Si Reg. 87
30 MOLDED
4 OUTPUT co
NDENSERS
:glANf:‘o“\'v‘(ERg Black  beauties.  etc,
ins.” Reg. 8. s1 wt. ;Iﬂ?:,‘ s s1
12 POLY BOXES 40 TERMINAL STRIPS
Clear plastic, hinged, D Sol(’!er lug & ‘ulndlnr 1}
T “;llnp lo:l-ks Asstd, 51 5, lbsw 20 terminals. 51 {
Check ltems wanted. Return entlre |

HOW TO ORDER

clent postage: excess returned.
rated, net 30 days.
ZONE NO.. amount money en.

postage, 48¢ 1st Ib.: 28¢ e

ad w/check or M.O.,

Print name

C.0.D. orders 239 down;
address WiTH POSTAL
closed. in margin. (Canada
a. addl. Ib.} EXPORT OR-

DERS INVITEO.

138

131 Everett Ave. |
CHELSEA S0, MASS.

(with a simulated ball). A series of five lamps rent through the phototube is interrupted. V1 is

STROBE LIGHTS :é

|Q:;)>

-
PHOTOTUBES,
. - : ! ;
e i - ' |
~—— o A B ) -
C ! ety O M ]
— [ i G T — ==
r ——— —=
L =g i ‘ ———
LENSES e — !

- © © ©
Fig.l
—=B+
MULTIVIB THYRATRON | | STROEE
. _—__I:ENS\\ Vi V2 V3 va
PATH OF CLUB Fig.2

VOLTAGE ACROSS
GING CAPACITOR VOLTAGE ACROSS

CHARGING CAP

SLOW SWING |
TIME —>

driven to conduction. V2 blocks and V3 trigwers
the strobe V4.

To measure club speed. meter M (Fig. 1)
measures the voltage on a charging capacitor
(not shown). The capac:tor is allowed to charge
during the time the club is moving between the
first and third light beams. Fig. 3 shows how a
fast swing leaves less time for charging so M
reads low.

is spaced from corresponding photocells and
strobe lights (Fig. 1). B is the ball, and the
s0lid rectangle indicates the optimum swing.
Each strobe is triggered by an electronic cir-
cuit when the corresponding light beam is inter-
rupted by the golf club. Thus, with his eye on the
ball, the rolfer sees a series of 'stopped-motion””
images and e¢an actually watch and judwe the
direction of swing. angle of e¢lub face, ete.

TRANSISTOR CLOCK DRIVE

French Patent No. 1.147,598
€. Hunter McShan, Great Neck. N. Y.
A novel use for transistors is disclosed here. control the timing mechanism of clocks and

watches. It maintains timing precision, provides
SOFT IRON STATOR

WINDING FORM
DAMPING RESISTOR
—7

A very-low-power transistor is used to drive and

w
CRUMETYEIBA PERMANENT MAGNET

.
-,—vvr-—(«-w—»_t— ey ~ (- : 1+
= 3 =
g s 3 I
BALANCE .
Ry, WHEEL \ b |
by l
T L )
i AT S T (\"\’:m‘}:j

RADIO-ELECTRONICS
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TRUE HI-FI

for PUBLIC ADDRESS
VOICE and MUSIC

WT-6 NET $34.50 I

support stand only, 3
$S-4 NET $12.60

new ATLAS

COAX-PROJECTOR WT-6

for wherever HI-Fl is a MUST, indoors or out
entertainment places: theatres, auditoria
industrial music & paging systems . .
outdoors: carnivals, pools, boat clubs .
home patios, gardens permanent or
portable installations.

ALL-WEATHER
— install it, forget it! —
HIGH-EFFICIENCY . . COMPACT . .

True HIGH FIDELITY TWO-WAY system —
not just a '‘compromise’” of two horns
coupled to a single diaphragm. The WT-6
comprises a weather-proof cone type driver
(with 6-inch throat) coupled to its individual
woofer horn, aseparate pressure-type driver
loaded to its separate tweeter horn. The
built-in crossover electronic fiiter supple-
ments the electro-mechanical frequency-
limiting characteristics of the 2 individual
reproducers — providing for smooth fre-
quency division as each speaker functions
within its engineered range of frequencies.

Universally adjustable ""U’"-type rugged
steel mounting finished in high tem-
perature baked modern beige enamel.

15 watts continuous
140-15,000 cps

8 ohms

120°

Bell opening 157,
overall depth 12

Power Rating
Freq. Resp.
Impedance
Dispersion
Dimensions

See the WT-6 at your local distributor.
Send for complete catalog R-10.

ATLAS

SOUND CORP.

1443-39 St., Brooklyn 18, N. Y.
Atlas Radio Lid., Toronto, Canaoda

P&

UN

OCTOBER, 1958

PATENTS (Continued)

high efficiency and occupies little space.

A transistor oscillator drives the balance wheel
and hairspring assembly as shown in the diagram.
At one point along the rim of the wheel a tiny
but powerful magnet is fixed. It is counter-
balanced by a weight. As the wheel rotates, it:

magnet approaches the iron stator and 1s acceler- |

ated. Upon leaving the pole pieces, the magnet
generates a voltage across the tapped winding.
Phase of emitter voltage is correct to trigger the
transistor to full conduction. Collector current
now flows through the coil. It energizes the poles
to repel the magnet. The pull and subsequent push
constitute total drive for the system. Only 8 mw
is required.

This ingenious principle is suitable for use in
wrist watches, portable clocks, etc.

RADIOACTIVITY INDICATOR
Patent No. 2,818,509

loseph M. lohnston, Bradley Reach, N.I. ( Assigned
to USA as represcnted by Secretary of Army)
This is an *“inverted” amplifier in which the
control and collecting elements are transposed.
The control grid acts as an anode and is
biased positive. The plate and screen are
connected and given a slightly negative bias by
the electrons which pass through the screen.
This bias level is set by the position of the radio-
active source in the ionization chamber, which
determines the amount of ionization in the

RADIOACTIVE SOURCE

—.‘z’:

——+ — |

IONIZATION ¥ ]

CHAMBER 52/‘ ~J 1
R4

s o
BATTH

._T
BATT 2 | ,
o +-

R3 Rl

chamber and therefore the amount of current
flow throurh it. R2 and R3 are adjusted for a
zero meter reading.

Now the unit is ready for use as a radioactivity
indicator. As the ionization chamber is brought
near a source of radioactivity. the ionization of
®as in the chamber is increased and the bias on
the plate becomes more hositive, increasing the
current drawn by the ®rid from the cathode. This
current increase is read on the meter which may
be calibrated in roentgens per hour. Rl is the
sensitivity control.

Resistor R4 provides means for checking the
operating condition of the circuit and establishes
a reference point for meter ealibration. This
high-megohm unit. when switched into the ecir-
cuit by S2, places a fixed voltage on the plate,
which corresponds to a particular radiation rate.

The advantages of this circuit are a_very high
input resistance of about 10'* ohms and increased
range of measurement which tends to be loga-
rithmic; both highly desirable qualities to have

in radiation counters. END
AV N
| P
L — N ~—~— N
‘g%”o‘ T NCR
.’/ / - A
\ {" \l \d;o{\
SR 0
NOH ANy e N
IEETY
vl |/ A
' \ I 4\ ,,l/
NV (R
Eatesol % \ .

“I'm the TV repairman.”
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NEW

FM & AM
STEREO TUNER
with built-in

STEREO PREAMPLIFIER
by

Prdo?”

MODEL FA-690

*269°

complete with cabinet (as illustrated)

Tuner features include:

o 1 microvolt FM sensitivity with cas-
code front end

o independent FM and AM operation
for FM-AM stereo

e independent FM and AM tuning
meters

e broad/narrow AM bandwidth selector

e FM interstation muting with defeat
switch

o multiplex jacks for FM-FM stereo

Preamp features include:

e stereo volume, tone and balance
controls

e inputs with equalization for stereo rec-
ords, tape heads, recorder and dual
microphones

e output for sterco and monaural tape
recordings

also PILOT MODEL FA-680
FM AND AM STEREO TUNER
$199.50 COMPLETE

identical to model FA-690,
less preamp section.
prices slightly higher in West

PILOT RADIO CORP.

37-12 36th Street
Long Island City 1, New York

Please send complete details of
FA-690, FA-680 and other PILOT
Tuners.

Name
Address
City. Zone__State.

Electronics manufacturer for over 39 years.
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t-m kKits

Master-Engineered — Master-Crafted!

Transistor Stereo
Preamplifier
Equalizer Kit

2000,
Clean, hum-free control and amplification. Straight
DC operation—no microphonics or tube noises. Sepa-
rate bass and treble controis for each channel plus
commen and balancing controls. Six hi.impedance
inputs: four eaualized lo-impedance inputs: two
ievels on ‘‘magnetic’” for both low and high output
cartridges without using external transformer. Four
output jacks for amplifier and tape. AC control
switch. Power drain so low that battery lasts almost
full “shelf-life."* Size, 3“x9"x5'2": weight 1 |bs.
Model 41K, less bhattery. with cabinet. Ssg 50
$49.50. Model 41, factory-wired o

Preamplifier M
Equalizer k“—- [
Transistor Kit (%] ﬁ@ Q_QJJ

Detuxe hi-fi controi kit that assembles simply and
quickly with new easy-to-follow instructions. Sub-
assembly bhuilding method facilitates construction.
Magnetic (RIAA) plus 3 hi-impedance inputs. Am-.
plifier and tape outputs. Exceptionally wide-range
bass and treble adjustmcnts. Linear gain control.
Operates from sinale battery. Noiseless and hum-free
amplification. Top quality parts and selected tran-
sistors used. Will work indefinitely without replacing
narts.| 'Size.ma”xs“xsz.": weight, 3 ths. Model 24K,
complete with cahinet, fess

hattery SZ4'50

60-wait High
Fidelity Amplifier-
Preamplifier Kit

The highest achievement to date in integrated high-
power amplifier design . now in kit form! 60-watls
undistorted power at any irequency from 20 to 20.000
eps. Frequency response flat from 10 to 50.000 cos.
Ultra-linear type output stage: direct interstage
coupling. 4-8-16 ohm speaker outputs. Variable ecali-
brated pickup load contrel for all magnetic cartridges.
RIAA, AES. NAB. LP and 78 equalizer positions.
Input selector switch for piezo cartridge. tuner, TV
sound and tape. Cathode foliower tape take-off. 2 AC
outiets. Low-distortion. feedback-tyfe tone controls
with concentric control knobs. Size 14'4”x10%"x5' 4"

weight, 28 ihs. Model 19K. $79.95. Cabinet. $7.50.
Model 19, factory wired. with Slzg 95

cahinet
CE R N N N N N NN N

25-Watt High
Fidelity Amplifier- A il
Preamplifier Kit 9D

Top quality integrated amplifier-preamplifier on a
single chassis in kit form at an exceptionally low
price. RIAA cqualizer: treble control has exclusive
calibrating feature for accurate compensation of old
AES. NAB. LP and 78. Circuitry. components and
features similar to Model I19K. except for lower
power rating ol output tubes ana transtormer: per-
formance fdentical up to rated power. Size. 14'4"x9"
x5 weight. 21 Ibs. Moded 21K. $59.95. 87 50
Cabinet. *

(]

Deluxe
Williamson-Type
20-Watt :
Amplifier Kit s i
\:‘{'

Uses famous Willianison clrcuit with unique modifi-
cations for true hi-fidellty reproduction at increased
power output. Ultra-linear operatlon: screen tapped
primary output transformer. Freguency response fiat
and smooth thru entire audible range, with distortion
fess than .0025 at normal listening levels. and excel-
lent transient characteristics. 20-watt undistorted
output: 4-8-16 ohm output impedances. The perfect
basic amplifier for stereo systems. Size. 9”xt2"x6'2";
weioght, 27 ths. Model 15A. $49.95. Model ssg 95
15W. factory-wired. &

Ask your dealer or write direct to:

t'm TECH-MASTER CORPORATION

KITS 75 Front $1., B'klyn 1, New York
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ECONOMICAL AUDIO AMPLIFIER

The accompanying diagram shows a
miniature audio amplifier produced in
France by BTH. It is economical, but
nevertheless can qualify as high-
fidelity at low power. It employs the
pentode part of a 6U8 in a rarely used,
starved-circuit arrangement. The plate

VI 6
VOLT AMPL

The high-gain input stage is stabi-
lized by the screen dc feedback and the
1.2-upf capacitor between input grid
and cathode of the triode, to neutralize
the parasitic capacitance inside the
tube. The power supply uses a full-
bridge dry rectifier to provide a B-plus

6AQ5(2)

DRIVER PWR QUTPUT

330upf

22 MEG &1.2 MEG

I
l l

FEEDBACK

-

117 vAC

receives a low voltage, and the screen
is fed by the cathode voltage of the
following stage. The gain of such a
stage can reach the incredible value of
1,400. The triode section of the same
tube is used as a direct-coupled split-
load driver. It is followed by a pair
of output pentodes in an Ultra-Linear
circuit arrangement, using an econom-
ical small-size output transformer with
grain-oriented laminations. Overall
feedback and a tone control are pro-
vided.

of only 180 volts. An artificial center
tap, on the heater winding, is grounded.
This amplifier passes signals from 10
to more that 200,000 cyvcles, with dis-
tortion less than 0.5% from 20 to 15.000
cyeles at 0.5 watt output.

Intermodulation distortion is 0.25%
for a 0.2-volt input signal, using 50
and 6,000 cycles in a 4-to-1 ratio. The
maximum feedback is 44 db. The rated
output power of 4 watts is obtained
with a 0.5-volt input.—A. V. J. Mar-
tin

HANDY POWER SUPPLY

The diagram shows a versatile power

supply that does many jobs around the
fsv 5Y3-GT_! 30H
©sv. 91obl DU,

shop. It is built with junkbox parts.
Four outputs are provided: variable

— HE
T s
720 §27ox l
9 Liv ve lr ]
H —= —N _Lowpes
! 6.3VCT 1 = +
I8 63VET__ 63V] | 5 | = 3907 VAR B+
alls 3 l3.|5v —t =
HTVAC | e =
——o o
-~ o—— 126V ov L 1o utRs v3 0c3
ON-OFF (BN e
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RADIO-ELECTRONIC CIRCUITS (Continued)

heater voltage: 12.6, 9.45, 6.3, and 3.15;
B-plus of about 275; regulated B-plus
of 105, and variable B-plus.

I use the regular and regulated B-
plus coupled with the heater voltage
when repairing tuners. The variable
B-plus takes care of portable (battery-
operated) radios.—W. G. Eslick

ELECTRONIC FLASHER

This simple electronic device will
turn electric lights on and off in a flash-
ing reeyeling manner.

The unit can be assembled in a few
hours with a minimum of parts. It is
housed in a 3 x 4 x 5-inch case. Caution:
Wiring in this unit is connected to the
ac line. Be sure that the unit is com-
pletely enclosed and that all wiring is
isolated from the chassis and case. Two
chassis-mounted female outlets are at-
tached to the cabinet. As shown by the
diagram, they are wired so that power
is supplied to them alternately in 4-
second bursts.

The 4-second interval is an arbitrary
value selected as the most pleasing to
the eye. It can be shortened or length-
ened by changing the values of R1 and
C2. To lengthen the lights-on period,
both R1 and C2 must be increased. Con-
versely, reducing these values reduces
the on period. R1 should be increased by
0.5-megohm steps and C2 by 20-f steps.

When power is first applied to the
flasher, the relay is not energized. Since
the grid and cathode are connected to

§LECTRONICS

£ ALWAYS ON
THE SPOT

LARN,! S
pecl Al

STEPHENS 206 AXA

15" 2-Voice Coil Coaxiol Speaker
Freq. response 20-20.000 cos—BRAND NEW

Audiophile Net CENTER
“Tezso - paice = 999.50

Mail Orders 25% deposit, Balance COD
‘GET OUR SPECIAL PRICES ON

YOUR HI-FI REQUIREMENTS

INC.
Dept. N-1, 74 Cortlandt St., New York 7

CENTER ELECTRONICS CO.,

CONVERT TO COLOR TV

COLORDAPYOR—A simple l( tube circ un. and
rot whee| rts size d
TV. direct ﬂn\ ﬂnﬂlhn 10 receive n
at TV. COLORDAPTOR is <imply at
tached to TV set. does not atfect normal operation
and can be built from parts experimenters have on
nd
Complete specifications including theory of opera
tion. eoraplete slmplitied construction sl 95

and
Fssentml parts kit containing all special
parts — coils. delay line. crystal, color

filters

Up to 16 17" and

sets— sl 9.95 larger— s20-95
All other COLORLDAPTOR parts, kits.
motors, ete. available.

COLORDAPTOR, 1798 Santa Cruz, Menlo Park, Calif.

')lnm schematic ample color

"
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the same side of the line, grid capacitor
C1 does not charge. Therefore, plate
current flows as soon as the tube is
warmed up. The relay is energized and
the relay arm is pulled down to the
lower contact. This disconnects the
cathode from the grid side of the line
and now, through R2, the ecathode is

connected to the other side of the line.
172 1I7L7/M7-GT

SR
ar 327 Gk
23] Thes " HT [

ll7VAC

-

AC RECEPTACLES

Immediately C1 begins to charge, plac-
ing a negative voltage on the tube’s
grid. When the grid is sufficiently nega-
tive, plate current is cut off. At this
point the relay is de-energized and re-
turns to the up position. However, the
relay does not immediately de-energize
due to capacitor C2, which charged
while the tube was conducting. With the
tube cut off, this capacitor slowly dis-
charges through the relay’s coil, hold-
ing it closed for several seconds. When
the relay does open, the entire process
starts again.—Dominic Ripani END

I n edition

voL. (.

NO. 1

up-to-date

component
prices

the quick
easy way
to figure
service charges

Fore Kiee's
OFFIBIAL PRICING DIGEST

Flat rate and hourly service
charges, based on and show-
ing regional and national aver-
ages, plus up-to-date list or
resale prices on over 63,000
components. Arranged alpha-
betically by manufacturers
and products, numerically by
part number. Compact, con-
venient size fits in tube caddy,
":Fl toolbox or pocket. $2.50 per
copy from your distributor.

ELECTRONIC PUBLISHING COMPANY, INC.

180 N. WACKER DRIVE, CHICAGO &6, ILL.
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"“ONE DOLLAR..,.

As much as $I5 worth — Everything Brand New
and sold to you with a money back guarantee.
ON ANY ORDER

DEDUCT 109 ¢¥'sio ok over
Plus a FREE SURPRISE PACKAGE

[J 515 - "JACKPOT'" TELEVISION PARTS..... $1
(] 40—ASSORTED PRECISION RESISTORS. .. .. $1
[] 4—ELECTROLYTIC COND, 16/16.450v..... $1
[J 20—TUBULAR CONDENSERS 25-800v. 85° __ . $1
1100 = ASSORTED FUSES popular sizes, ..., .. .$1
[J 100 - ASST. V2 WATT RESISTORS some 5%. $1
[J 70 - ASSORTED 1 WATT RESISTORS.......$1
[]35- ASSORTED 2 WATT RESISTORS.......
[J 50~ ASST. TUBULAR CONDENSERS. ., o 3
[J 10 = 8" ELECTRIC LINE CORDS ith plugs

[JS -TY CHEATER CORDS it noth plugs,

[J4 =50 SPOOLS HOOK-UP WIRE 4 colors,

[J 50 = STRIPS ASST. SPAGHETTI nest sizes .
7100 - ASST. RUBBER GROMMETS best sizes . .$1
[Q 100° = TWIN LEAD-IN WIRE 300{ncavy duty-- .$1

50° - FLAT 4-CONDUCT. WIRE 1many purposes .Sl
25'—INSULATED SHIELDED WIRE ......... $1
1 =937 INDOOR TY ANTENNA hi-gain 3 section ,$1
20 - ASST. TV KNOBS, ESCUTCHEONS, Etc.. Sl
3 - ASST. TOGGLE SWITCHES :pst. dpdt, etc..$
| 6 = ASST. SLIDE SWITCHES spst, dpdt, ctc. .$|
4 - BAKELITE KNIFE SWITCHES dput
115 - ASST. ROTARY SWITCHES 515 worth, . ., $1
7100° - FINEST NYLON DIAL CORD best slu» ..
200 - SELF TAPPING SCREWS =8 x 157 ,....%1
35 - ASST. RADIO KNOBS screw and push-on...$1
100 - KNOB SPRINGS standard size 34~ x 15", $1
100 - ASSORTED KNOB SET-SCREWS....... $1
25 - ASSORTED CLOCK RADIO KNOBS.....$1
400 - ASST. H'DWARE screws, nuts, riveis, el;‘.s‘
Ll 50 -~ ASST. SOCKETS octat. noval and mintature. . $1
{7120 ~ ASSORTED TUBE SHIELDS vest sizes.. ...
50 - ASST. MICA CONDENSERS some in 39
50 - ASST. CERAMIC CONDENSERS..... .-
{170 - ASST. YOLUME CONTROLS iess switen, .
[]5~ ASST. VOLUME CONTROLS ‘ith switen ,
D 100 - VOLUME CONTROL HEX NUTS.......$1
20 - ASST. PILOT LIGHTS poputar types
10 - PILOT LIGHT SKTS. bayonet type. wired..,$1
50 - ASST. TERMINAL STRIPS 1. 2 4 lug ..
10 - ASST. RADIO ELECTRO. CONDENSERS. 5]
[J5 - ASST. TV ELECTROLYTIC CONDENSERS.S$)
[115=ASST. TV COILS sync. peaklng., width, etc. .$1
[J] 25 - ASST. MICA TRIMMER CONDENSERS. .$1
150 - TUBULAR CONDENSERS .001-600v, .. ... $1
150 - TUBULAR CONDENSERS .01-400v, ... ... $1
2 - ELECTROLYTIC COND. 10/40-450V
2 - ELECTROLYTIC COND. 40/10/10-450v....31
30 - FP CONDENSER MOUNTING WAFERS. .$1
3 - ELECTROLYTIC COND. 80-450v......... $1
|3 - ELECTROLYTIC COND. 50/30-150v...... $1
10 - HY TUBULAR CONDENSERS o006-1600v. .$1
10 - HY TUBULAR CONDENSERS .001-6000v, ,$1
1710 - HV TUBULAR CONDENSERS 005-6000v, .$1
735 = MICA COND. 20~ 100 mmf & 15~270 mml. .. .. S1
35 = MICA COND. 20 =470 mmf & 15-680 mmf. ... . $1
735 = MICA COND. 20~820 mmf & 15-1000 mmf ... $V
35 - CERAMIC COND. 20=5 mmf4 15-10 mmf. .. .$V
35 - CERAMIC COND. 20=25 mmf& 15=47 mmf. . .
35 - CERAMIC COND. 20=56 mmf& 15-82 mmf
35 -~ CERAMIC COND. 20=100 mmf&15=150 mmf . .
35 -~ CERAMIC COND. 20 -270 mmf & 15~470 mmf . .$1
35 -~ CERAMIC COND.20=1000 mm f&15-1500 mmf .$1
35 - CERAMIC COND. 20 = 2000 mmf & 15~5000 mmf .Sl
50 - 1002 Y2 WATT RESISTORS 5%. . .

OOooaa

0O0000C

10000

V: WATT RESISTORS 10%
1 WATT RESISTORS 10%. ...

g

0

g

[m]

g

[ 75—470K¢
50~ 470KL .
(] 10 = ASST. WIREW'ND RES, 5, 10, 20 watts. . . $1
(J3~AUDIO OUTPUT TRANS. 50L6 type ......$1
(J 3 - AUDIO OUTPUT TRANS. 6K6 or 6ve type. .
[J3-1.F. COIL TRANSFORMERS 456 ke

[J3 ~1.F. COIL TRANSFORMERS 10.7 mc Fm .. $1
[]4 - OVAL LOOP ANTENNAS ::°t hi-gain iypes . $1
03 -LOOPSTICK ANT,. new ferrite adjustable, , ,, ., $1
g
g
g
g
g
g
g
g
O
g
g

12 - RADIO OSCILLATOR COILS 456 &
3~ Y2 MEG VOLUME CONTROLS with switen, ,$1
10 - SURE GRIP ALLIGATOR CLIPS........ $1
1-GOLD GRILLE CLOTH 14”x14” or 12°x18~. ,$1
1 -5" PM SPEAKER ainico #5 magnet, . ~$|
5 - SETS SPEAKER PLUGS wired ........... 1
10 - SETS PHONO PLUGS and PIN JACKS..S)
2 -32.50 SAPPHIRE NEEDLES 4000 playings.. .S
/5 - DIODE CRYSTALS 2-1N21 2-IN23 1-1N64 . $0
2 - SELENIUM RECTIFIERS 165 ma & 1-150 ma $1
5 = TV CRT. SOCKETS with 18”7 leads . vvasoss .S
[J5 = HI-VOLT. ANODE LEADS it 187 leads. .. .$1
[J V=18 SPOOL ROSIN CORE SOLDER 40/60...$1
[J 6~ SPIN TIGHT SOCKET SET3/16” 10 7/16" . .$1
(03~ TV ALIGNMENT TOOLS 5°, 7. 12 s
HANDY wWAY TO ORDER- —Simply tear out \dverllsemenk

and pencil mark Items wanted (X in square Is sufficient):
You will recelve a

enclose with money order or Check.
new copy of this ad for re-orders

ON SMALL ORDERS-—Include shmpn for postage, excess
witl be refunded. Larger orders shipped express collect

COMPLETE TECHMASTER LINE AT ATTRACTIVE PRICES.
FREE CATALOG ON REQUEST

BROOKS RADIO=TV CORP.

84 Vesey St. Dept. A, New York 7 N.Y.
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® MINIATURE ATOM
SMASHER

e PRODUCES 75,000
VOLTS

e ABSOLUTELY
SAFE

In no sense of the word a toy or a gadget. The
COSMOTRON® is a scientifie instrument capable
of producing 75.000 volts—makes sparks up to 2"
long—yet is absolutely safe because the current is
infiinitesimal. The science teacher -science lover
or hobbyist can perform experiments to astound
students- -friends- -family. Makes smoke disap-
pear-—-defy gravity—turns jpropellers at a dis-
tance—transforms atomic energy into light
makes artificial lightning-—demonstrates ionic
space ship drive-—and many other experiments.
Constructed of the finest materials. Will do ex-
actly--for instruction purnoses-—what generators
that cost 3 to 10 times more will do. The perfect
device to teach the secrets of atomic physies and
electricity. Will hold an audience spellbound as
it performs trick after amazing trick. Includes
an experiment kit and illustrated experiment
manual. Manual explains the “how’ and *“*why."”
You will invent many new experiments of your
own. A fine research tool that will give years
of beneficial service to the institution or indi-
vidual who owns one. In kit form or assembled.

“TM Pending

....................... $14.95
..................... $19.95
-hl—&_L-_. ' ¢ A
005’ ', Y63 x 4000 02495
- 260000"“2'

A 66-inch Slide-rule
for your pocket

The GENIAC® Calculatos
carries 66-inch spiral scales
yet measures only ten inches
fully extended and six inches
when closed. Four to five fig-
ure accuracy can be relled
on. 1t i3 indispensable to the
icientist, research worker and
student. Administrative staff
and business men will find it
of tremendous value for a
host of estimating and check-
ing calcilations.

I'he GENTAC®) Slide Rule
solves multiplication. division,
percentage calculation and
gives b place logarithms,

Slide Rule Open

You may use it for 30 days and if you
are not satisfied repack and moil it back.

Wha! our users soy:

““1t does all you claim—T{our
or five figure accuracy with-
ont eyestrain or magniflers.
Hal)f an hour’ s sludy |s am-
ple for its use.*’ A L.}

‘1 use the (‘la\lAC Cat
culator for all my slide rule
work and need the extra digit
which normal silde rules can-
not give. ] had to get one of
my customers » GENIAC
Slide Rule last month, after
using mine in hisoffice.”” B. &
G.Ii. Textile Manufacturers.

Silde Rule Closed

Send for yours now—Only $19.95

— ——=— MAIL THIS COUPON —————
Pleg e to include vour name & address)
I OLIVER GARFIEI.D CO Inc., Depf. RE-108
| 108 E. 16¢th St., New York 3. LWL

| Pleage senid me
COS\|01|m\ Atom Sinasher and Manual

$I9 95 1Complete assembled)
$14.95 (In kit form

|
|
|
|
' |
' Add R0¢ for postage and handling I
| in I 8.; $1.00 ahroad. |
| |
' [

1 GENIACE Pocket Calculator

Ailld 44e_for postawe in U.8.
£1.00 abroad.

try
This

one

S/

CLEANING PLASTIC
SAFETY GLASS
A little penetrating oil applied with
a soft cloth does an effective job of
cleaning fogged plastic safety glass on
TV sets. Be sure to wipe it off thor-
oughly afterwards.—FE. }Mayover

RECORDER CLEANING KINK

Tape recording enthusiasts who take
pride in keeping their recorder in tip-
top running condition will be interested
to know that an empty plastic squeeze
bottle makes a handy addition to a

“BUCK STRETCHER"”
HI-FI VALUES!

Expand the huving power of
your HI-Fi dollar at Sun
Radio with suhstantial savings
on new and fully guaranteed
name brand Hi-FiI compo-
nents!

/
/ / Send for our special price quo-
1 tations and our Hi-Fi package
specials! Dept. L8
SUN Radio & Electronics Co., Inc.
650 &6th Ave., New York 11, N.Y,
Phone: ORegon 5-8600

DIGITAL COMPUTER KIT

8.6

Build 100 transistor computer circuits and work with
them! Basic units can be built with rs. Assemble
them intc mputers and opers 14 The anquage of
computers is explained and prc ded. You
will rece 22 transistors anc 2()0 electr parts.

$59.50 plus pcsiage. Twelve other kits available.

Pamal list of courses:
] CI Elementary relay brains $12.50
| C2 Elementary digital computers $24.50

] C3 Elementary analog computers $19.50

-] Cl4 Computer Master 50 lessons and projects
(digital voltmeter, digital chmmeter)

[ CI5 Electronics, 40 lessons and 3 fext books.
$22.50 down and $10 for § months.

[ Complete catalog.

EBE Inc., 1015 Atkin Ave.
Salt Lake City 6, Utah
Send one transistor computer kit
[J Enroll me in course
"] Enclosed
Name and address attached

www.americanradiohistorv.com

tape recordist’s cleaning and lubricat-
ing kit. It makes a handy miniature
air gun for blowing metallic dust par-
ticles from a recorder’s mechanism. To
make the air gun work more efficiently,
pry out the neck plug and remove the
inside spray tube. Then replace the
plug.—John A. Comstock

MORE ROOM IN AUTO RADIOS

Many radio amateurs use their car
radios with converters as mobile short-
wave receivers. When so used, it is
sometimes desirable to add noise lim-
iters or extra if amplifiers to the ve-
ceiver. This is usually difficult as space
inside these radios is limited. However,
with some sets, there is a way out. Some
auto radios have the speaker mounted
in the same case with the chassis and
often have a large cutout in the chassis
to accommodate the speaker frame. If
the speaker is removed from the radio’s
case and mounted elsewhere in the car,
a small subchassis can be mounted in
this cutout, allowing room for any de-
sired additional circuits.—Charles E.
Cohn

SPLICING TV LEAD-IN

Although it’s not generally recom-
mended practice to splice a TV lead-in,
sometimes it is necessary (especially
on extra-long runs). If you have to
splice a joint on a windy day and don’t
have a torch along, soldering on a roof-
top can be difficult. The wind, together
with the voltage drop in a long elec-

2 WAY PORTABLE RADIO SET

'Sends—Recelves up to 10 miles as shown
{ or hundreds of milles ‘eith gutside antenna! 80 and
40 neter amateur radio bandx (novice) also Alrcraft
and overseas broadcasts (3 to 8 me.). POWERED
\\TI SELF-CONTAINED PORT
O BATTERIFS. NO
/\(‘ PLUG.INS NEEDED! Take it
with you cvervwhere you go—
Keep in eoniaet  with home
fricnds. Has 3 watt crystal con-
trolled transmnitter Sensitive.
Rewenerntive Recelver “em‘l
celve switeh. Wt. onl 3
Size. only 87x4"x4". TEETI n—
PROVEN —S1MPLIFIED— PRAC-
TICAL—Full information gZiven
on quick easy to get license
- SEND ONLY $3.00 (3" <& oy
post
man $12.95 COD postage on arrival or send %15.95%
tor postpald delive Complete kit includes all paris.

tubes. coils. pl nuoﬂ cabinet. easy Instructions. (Set
of batlerhea-—53. 4 erystal -49). COMPLETELY
‘*‘4‘5‘}%‘5 AND ‘I‘FSTLD POS‘I‘!‘AID $19.95. A regular

value—~oOrd ore price goes up
U \RA\TFI-'D—/\VA!LARLE O\L\ FROM:
WESTERN RADIO, Dept. BNR-10, KEARNEY, NEBR

Everbody benefits
when everbody gives
The UNITED WAY

no further . . . if you're
searching for hi-fi sav-
ings. Write us your re-

quirements now.

" Key Electronics Company
120-4 Liberty St, N.Y. 6, N.Y.
' EV 4-86071

QUAL-KITS | \
IV .

L
am THCISTNAS
EASIEST! ¥ e o
Hi-Fi Amplifier b
it $28.50 i-Fi AM-FM
Tuner K.t $28.95°
And they have the finest features and specs. Fully $llus

trated step-by.step 28-page manual makes assembly a snap!

WRITE l“r)R FREE CATALOGI *Ada 107, for Federal Tax
QUALITY ELECTRONICS

319 Church Street Dept. RE-10 New York 13, N.Y.

RADIO-ELECTRONICS
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TRY THIS ONE (Continved)

trie cord, robs the soldering iron of its
heat.

When [ was recently caught with
torch out of fuel and faced this prob-
lem, I solved it by using a cardboard
box as a wind shield. The slits cut in
the side of the box hold the lead firmly
for easy soldering.—Scott Mack

TWIST DRILL COVERS

I slip lengths of spaghetti insulation
over the cutting edges of the twist
drills [ carry in my tool kit. This pro-
tects the cutting edges against nicks
and helps keep the set of drills sharp
longer. And that’s not all—the drills
used to roll around in the metal tray
and make a racket, but the spaghetti
drill covers take care of this too.
John A. Comstock

SOLDERING TIP

Some of the tips used with the Ungar
soldering pencil are small copper rods
screwed into the main copper body.
The performance of these tips depends
on heat conduction into the tip. A sim-
ple was to improve this is to flow a lit-
tle solder into the joint between tip
and body, making a much better con-
ductor than the mere physical contact
normally obtained. Charles Erwin
Cohn

EASY CONNECTIONS FOR
TIP JACKS

This simple adapter comes in handy
in experimental work when various
components must be temporarily con-
nected to tip jacks. To make this
adapter, simply push the lug end of a
No. 30 Mueller alligator clip into the
sleeve of a phone tip and run a little

P

solder in to make a solid connection.
The photo shows how wire leads,

capacitors, resistors, diodes, banana

plugs, ete. may be quickly connected
to tip jacks.

If you prefer to use a larger alliga
tor clip, simply force the sleeve of the
phone tip into the sleeve of the clip
and run a little solder around the joint.
—Art Trauffer
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GIN'I‘ ALL NEW 1959

=

I 8 0
KING-SIZED
PAGES

T R
EVERYTHING
IN RADIO
TV AND
ELECTRONICS
Il

{00's OF

NEW ITEMS
LISTED HERE
FOR{sTTIME

=

21 PAGES
OF BARGAINS
NOT IN ANY

OTHER CATALOG

EI.EC'I'RONICS

Y AI959

ANNUAL CATALOG 591

Guarautee

BURSTEIN-APPLEBEE CO. Dept. S,
1012-14 McGee St., Kansas City 6, Mo.

I O Send Free 1959 B-A Catalog No. 591.

NaMmE

ADDRESS. =

BURSTEIN-APPLE.E '
i STATE - '

e e
- & i A D VD D D D D D D D S T S R

SUPER POWERED SINGLE CHANNEL AMPI.IFIER
Minimum 20 V—5 Watts on All Channels

This all new super powered unit has the highest output of any
TV channel amplifier with sufficient power to cover large
communities with ample signal voltage and deliver a strong
signal thru many miles of cable. The unit was designed spe- -
cifically for community television and is the only unit of its s
kind that does not produce power in fractions of a watt.

For full rated output a high-powered commercial transmitting

tube is used.

® C. C.S. Service ® 26 db min. goin ® 6-8 mcs. bond width MODEL SPA
® Chonnels 2-13 os specified ® Regquires only 1 ¥ input
® Co-oxiol input ond output connectors for 75 OHM Line $350

® Lineor closs A operotion ® Low Power Droin [1 Amp.)

Write for details today

SEG EIeCironics * 1778 Flatbush Ave., Brooklyn 10, New York
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JHERs. 2.9 AMP. HEAVY DUTY
V4" RAM DRILL

,F with Jocobs Geared Chuck & Key

Ask any

expert Reg. $39.95—Our Price
and he|l‘ll‘\-:|w-;{: Blus SOE] Am. & Faigs SI 4-95

take vears of rough-tough use. Newer. more rugged mo-
tor glves Ve~ capacity In hardwood and

stecl with a full ioad speed of 1200 R.P.M urable
Heavy Duly \Vnrk ' Not just an ordlnary 2, 2 r 214
amp.” unit, a4 powerful full 2.9 AMP. drill to da
every m-nvy (luly In home, shop or Industry. Bullt to

mirror finished. Ihehtwelght aluminum
tures Unlversal, serles wound AC.-DC motor: heavy duty
mumxle lhruxl ball bearlnis: automatic release trigger
switeh with locking pin; 8 rt. 2 conductor. UL '\pprovm
cord and plug.  Standard 1135 V -DC. pOWer-
house messures 07 In length yot weighs only aw 1bs

hous! n;: Fea

I
I
I
|
I
I say
|
|
|
|
|
|

29-PC. CHROME VANADIUM
DRILL SET

Specially made for speed drilling. In
sturdy plastic toal roll. Finest alloy
steel  drllls  hardened and precisiol
ground to the sharpest, longest lanlm!
cutling edie ghtainable: wlll easily and
cleanly hite through hardwoods., plas-
tles. aluminum. lron and the touyhest
. Unconmu.m-nlly fuaranteed for
thousands of driliings Full
1(-mzm Sizes hy ﬂ.urn. from 1/16" to

. Thne
of these imp.
at_Lhts low
NOw

a llmued quantity

e $6.49

Also avallable with Tumed Down Shanks to fit 8
all 14" drills. In Individual pocket roll. ppd. S .95

ONLY 75¢ EACH ==x

for the FINEST QUALITY Imported
PRECISION PLIERS

Flat Nose ® Combination @ Diagonal
Cutter ® End Cuiting Nippers @® Round
Nose ® One Side Flat—One Side Round ®

nipe

FOIt JEWELERS, OPTICAL WORKERS.
IIOBH\ ISTS, CRAFTSMEN OF ALL

KINDS! These superb Kuropean inatru
ments are of deep-forged, heat-treated high
quality tool steel. fabricated to most exact
ing specliications.  All-over ground and
polished to =smooth hurel surfaces. Smoot
working joints with just the right tension
Jaws meet perfectly 1o safely and securely
hold even the most delicate objects in the hard-to-reach
corners and angles. Each vller is 47 iong and a ver
itable gem of precision and strengtl

75¢ each all 7 for $5.00

60 Pc. Set Wire Gauge
CHROME VANADIUM
DRILLS

German import, high test
vanadium Drllls designed far

|

|

|

Top quality |
drilling 1hrough toughest steels. I
I

|

|

|

|

Chrome

\.‘C/

8. plastie, fron and aluminum. Pre-
Ciston-ground .mL lasting cutting edyzes. Guaranteed to
glve years of mllﬁfncxlun A full 80 pc. set. ss 0
Nos. 1 thru Now Only 4

.95 Vatue.
Plus 35¢ pp and hdlg.
Same sct above avallable with Huot Meta! index
container. Only

plus 35¢ pp. and hdig.

Also Available—20.PC. SET

$6.65

| Send check or money order. If C.0.D., fees I NOS. 61 80 WIRE GAUGE DRILLS
extra. | ot o o for irclpon e, ', ooty el
| Money-Back Guarantee. | marked pocket fo‘r each (d:fll‘sg iy i wp 82 50 I
—_——————ee e 1]
| SCOTT-MITCHELL HOUSE, Inc., Dept. P-10 415 So. Broadway, Yonkers, N. Y. |
NOW! CATHODE RAY TUBE SPECIALS
ONE YEAR GUARANTEE
Step ahead faster yoe S0AN  rvme  SOAN  ve SO
10BP4 ..$10.0 16LPIA 16.25 21EP1De 23.25
as an Rl e, B0 oo 4 h
1283 . 18:38  175pat 3813 21YP4 . 22.00
14CPa 13.75 17GPa 21.50 21YP4Ae 25.00
15DP4 14.50 17LP4 18.00 21ZP¢ 21.00
IN DUSTRIAL AP4 18.50 I’IA.PJA 24.00 21ZP41le 24.00
16DP4A 15.25 20C'P4A 18.98 24/\[’4 56.00
GP4 18.78 20CPiB* 21.95 (6 . Quar.)
18KP4 15.78 AP4 | 5.00 240"4A' 3s8.00
18KP4Ae® 18.75 21EP4A 20.15 24DP4Ae 39.00

ELECTRONICS
TECHNICIAN

Turn your experience into o
big, new better-paying career!

Day by day industrial plants are adding more
electronic devices for sorting, ecounting,
checkmg almost any control job you ean name.
Cash in on industry’s great need for men who
can keep these devices in top working order.
Make more money, feel more secure, doing work
that is second nature to you. With what you
already know about electronies you have a long
head start in a field just beginning to boom.
GET INTO IT RIGHT NOW with the help of

PRACTICAL INDUSTRIAL
ELECTRONICS LIBRARY

No long sessions on math
or theory! These 4 prac-

volumer (13
102

tical volumes show you ute’s g.'.lcl:‘,qo',!.
how to keep the plant's ics in industry
electronic equipment work- Miller's Mainte-
ing . . . how to locate and amnce. (Manual o
correct tube and ecircuit § \gotconic " clons
troubles . . . how to install,

service, and maintain even e S ranes

of In
dustrial Eleciron

brand new equipment with-
ics Circuits

out being stumped by new

circuits ! Henney & :Iv;:.r'\'n‘:‘
FREE TRIAL—EASY TERMS Toosl lintp duss
_________________ -

McGraw-Hill Book Co.. RE-10,
N.Y.C

Dop(. I
321 W. 41st St 36
Send me the Praclnc.\l lndullrnl Electronics Library I

for 10 days® exnminulon on_approval. In 10 davs
w||l Nl‘nd 23.5
4. (A uavln;: of $5.00 under the rewular price

]
0, then %5.00 a month until $23.50

I

|

: of ""8 50.) Otherwise | will return books postpaid. I
(Print)

b Name I

I Address :

: City -Zone State. I

I Company. |
Posltion...

I For Price_and terms outside U.S. write I

mcGraw-Hill Int'l.. N.Y.C.
| S N ————— )

sAluminized. Stan-Burn CRT tubes RCA Licensed, mid.
by Lincoln. FOB New York warehouse.

HI-FI DIAMOND NEEDLES—1 Yr. Guor.
SINGLE DIAMOND npecdic.......... 54 95
DIAMOND SAPP dual needle 5.95

(plus 25c¢ posmgo—speclly cartridge make)

$20 WORTH OF ELECTRONIC PARTS IN GRAEB.BAG
consisting of: Porcelain sockets, colls, speaker transf.

resis. cond. ONLY.. .98 (plus SO0c postage)

COLLARO TC 340 RECORD CHANGER Wl"l SONO-
TONE DIAMOND-5APH. STEREO cart. $34

NOBODY BUT NOBODY BEATS OUR HI-FI
PRICES! Send us your requirements for STAN-
BURN'S LOWEST QUOTATIONS on systems,
kits, and individuol components.

STAN-BURN

558 CONEY [SLAND AVE.

November
Radio Electronics
On Sale October 28th.

ENGINEERING ©

fewere for un B, S, DEGREE
iimited obport IN 27 MONTHS

nities lof Athoi

Electronic gel

Eirn vour B.8. DEGREE_ IN 27 MONTHS in Aero-
nautical. Chemical. Civil. Electrical or Mechanical Engi-
neering; in 36 MONTHS in Mathematics, Chemistry,
Physies. Intensive, speclalized courses. Comprehensive
training in electronics, teievision. advanced radio theory
and design, math. nuclear phygics and elec. enk. Engi
neering Science preparatory courses. Low rate. Graduates
in demand. Spacious eampus; 20 bldgs., dorms. gym,
playing fleld. Earn part of your expenses in Fort Wavyne.
G.1. approved. Enter Dec., March. June, Sept. Catalog.
INDIANA TECHNICAL COLLEGE
1710 E. Washington Blvd., Fort Wayne 2, Indiana
Piease send me Vreeol'r:!'grmation on B.S. ENGINEERING

M

DEGREE IN 27 HS as checked.
a Eleclronics Chemical

RADIO ond

ELECTRONICS CO.
* B'KLYN 18, N. Y.

'0..
N

O Aeronautical

J Civi Mechanlcal O Electrical
B.S. DEGREE IN 36 MO. in: Math.J Chem.(O PhysiesO
Name.

Address SEU— .

www.americanradiohistorv.com

TRY THIS ONE (Confinved)

LOW.COST TRANSISTOR
BATTERIES
A number of transistor circuits use
a 22.5-volt battery. This type of battery
costs about $1.50. However, if you buy
a 67.5-volt XX45 battery for $2.95 and
SOLLDEEARED

22.5V EACH

N
N SOLDERED LEAD

cut it open you will find three indi-
vidual 22.5-volt batteries. Each one
may be used separately by simply
soldering leads to the batteries as in
the diagram. They are small and easy
to purchase as they are a common re-
placement for tube type portable
radios.—Frank J. Lutz, Jr.

COIL PICKER

Save that ballpoint pen when it runs
dry. Open it up and remove the ball
from the cartridge with pressure from
pliers on the cartridge tip. Force a sew-
ing needle into the tip, eye end first,
and leave about 4 -3 inch of the tip
exposed. Now, replace the cartridge in
the pen.

This device is a very useful prod for
picking out fine wires from coils being
repaired when a replacement coil is not
available.—William Porter

PROTECT YOUR MIKE
To keep from damaging a small hand-
held erystal mike, such as the type used
with home tape recorders, when it isn’t

in use, wrap it in a piece of sponge
rubber and place a rubber band around
the works to hold it in place. Now,
should the mike be dropped accidentally,
the sponge will cushion its fall and pro-
tect the delicate crystal element.—John
A. Comstock

FRONT-END ALIGNMENT

When aligning the front end of a TV
receiver, the signal is fed into a shield
placed over the oscillator mixer tube.
This shield must not be grounded to the
chassis. To avoid accidentally ground-
ing the shield, I fold a piece of plastic
tape over the bottom edge—Wm. M.
Atkinson END

RADIO-ELECTRONICS
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Business
and
People

RCA Electron Tube Division, Harri-
son, N. J,, is merchandising its transis-

tor batteries in a new all-metal counter |
merchandiser.

Centralab Div., Globe Union, Mil-
waukee, Wis., introduced a new pack-
aged-circuit kit. It contains 40 units
divided among the 11 most used types.

The kit will cover 807 of all packaged-
circuit replacement needs. The units are
packed in a plastic container arranged
for indentification in a metal cabinet.
CBS-Hytron, Danvers, Mass,, is pro-
viding service technicians with a full-

YOU can check your
own picture tubde

o p———— Y

ne s DuRE Ay S
SAPHS W PCINRE WL

color picture-tube display card advising
customers how to check their own piec-
ture tubes.

Jensen Industries, Forest Park, 111, is
getting its phonograph-needle promo-

OCTOBER,

1958

—DX-16 Super Deluxe TV KIT—

70° or 90°—operating all 17, 21", 24” and 27" PICTURE TUBES
NEW IN DESIGN

Mounts Horizontally, Vertically or Sideways
Piroduces a 16-Tube Chassis with 30-Tube performance.
Latest Intercarrier Circuitry and Multi-section Tubes.
Standard Neutrode Tuner for Selectivity & Fine Definition.
5 Microvolts Sensitivity (20V peak to peak at CRT grid).
Fast Action AGC for Drift Free, Steady and Clear Pictures.

3 Hi-xain Video 1.F. Staves for fine Contrast and Details.
AGC Level Control, for adjusting reeeption to sixnal area.
All Video and LF. Coils factory pre-aligned and tuned.
Large 250ma Power Transformer for dependable service.

‘ 12” Speaker or Twin-cone 6" x 9” Speaker.

COMPLETE with LIFE-SIZE step-by-step Building
Most up-to-date and practical Course in Television.

L B B B B BB

Dimensions 1714"W x 16”D
Shipping weight 40 ibs. d
Instructions

Sold on the Easy-Payment-Plan—$2.49 starts you off. You receive LIFE-SIZE
step-by-step Building Instructions . . . just buy a few dollars worth of parts at
a time as you build . . . or buy it complete at the low price shown beiow.

_ 379.97 3

-~ Westinghouse ALUMINIZED PICTURE TUBES -~
BRAND NEW in Factory Sealed Cartons—With a Full Year Guarantee

COMPLETE with SET of WESTINGHOUSE TUBES

4 P“BG and 6UR. TS, aC4, 1213117, 68N7, 612Q6. 6\W4. 6K6. 1X2B.
6UN{ and 60G8 inclnded in the Tuner. (ess CRT) « .+ & &

aUd,

] 7” 17 avean 21 aLean ” 38 Anea
Pag "
17 ¢ 2] 21 A af 24 34 Cran 27 = ™ F
17 upas S2266 21 EuN 2 24 o" E 99 27 Lree ; a
17 LP4A 21 YP 24 VPJA
\ 17 QPaA 21 zp )

YOUR
OWN

FOR

ANY TV cHASSIS_ﬂ

thot Top Mérs. use on high priced TV sets.

TV CABINET

Comparable to the type

(—BIIII.D

CABINET KIT with 90% of the job done, includes—

FRONT SECTION in Solid Mahogany, Walnut or Biond Korina,
TOP, SIDES, BACK, MASK, SAFETY GLASS, ETC.
And Easy-to-follow Instructions

Front, Top and Sides supplied in a beautiful Fiano Finish ¢ Knob panel
undrilled. e For m tclx!mz Mask specify type or number of CRT used
Same price—Mahocany. Walnut or Blond

21" CABINET KIT = == - °24*

(Shipping welgl

17" CABINET KIT 33" 22w $24.95 24" or 27”7 CABINET KIT
FRONT SECTION [, WAL INSTALLATIONS Includes Mask. 97 31745 | 247 o 277 32297

Class, Decals and [llustrated Instructions.
Same price—Malogany. Walnut, Blond or Natural unfinished for your own color applivation

36 1bs.)

30"M,
22”0

281;"W, ’36"7

only

pROO!S RADIO & TV CORP. 54 vesey st. Dept. A, New York 7, N.Y.

By Ao Tt G e 250 POWER
TELESCOPE LENS KIT

AMAZING BLACK LIGHT

magnet. most power. 250-watt uitra-vio

ful made. a sensatlon-

al bargain! The low i

price of £1.50 Is less :take:wh:luo:m:::i
;ho':andsg}; :,;r ".:‘i's‘ Make your own hlgh powered 6 ft. articles glow Ic: th
maqne;l b&(pp”mom. telescope! Kit contains 2% diam., dark GFIts an;
ers, hobbyists  wlll - g

find hundreds of uses 75 focal lenglh. cround and pol- § i o0t ooy por

for this powerful 4 oz. ished obhjective lens and necessary

experimenting, en-

Alnico permanent eye pieces. Magnifies 50x to 250x. s
g‘:qs"f'l:y"‘”l:rﬁ""l ey Full instructions. tertaining, unusual
qunlut:ly{ order sev. lighting effects.
era oday. Measures ITEM NO. 123 :
134 x 144" Ship. wt. 2 ibs.
item No.wss $1.50 52 95 ° ITEM NO. 87 2'95
Speclal Bargain . *) )
(Shp. Chgs. 10c) {Shp. Chgs. 10c) (P. P, & Hdig. Chgs. 35¢)
HUDSON SPECIALTIES CO., 160 W. 14th St,
| oot Re-105%. Kew vor 7. W3 i WATTHOUR METER
I I am enclosing full remittance for items circled I
' helow, (Be sure to include shipping charmes.) | Leading makes—recondition-
87 33 86 123 ed. fldeal for trailer parks.
I | 100-110 volts, 60 cycles, 2-
Name wire A.C. 5 amp. Heavy metal
| Please Print Cieariy | case 82" x 6%" x 5. Easy
to install. Ship. wt. 14 Ibe.
' Address T —— |
] ITEM NO. 33 S
| ] wow oniy 94.50
| eny Zone State | (P.P. & Hdlg. Chos. $1.23)
. ]
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- BUSINESS AND PEOPLE (Continued)

) - \ tion in orbit with a sputnik-shaped
/ plastic and cardboard rocket display
/ / holding 16 needles of the most popular

f /4 types for retail store counters.
1eny Cornell-Dubilier Electric Corp., South
‘ Plainfield, N. J, and Radiart Corp.,
} Indianapolis, Ind., announced that Fred-
erick Diehl of Txaynox Dean, Tampa,
Fla., was the winner in their nation-
wide contest for service technicians for

Two combination tools that make
your servicing work easier . .. faster! choosing the best name for the TR

No. 1...%" insulated blade screw - 3
driver with %4 ” nutdriver. Pocket clip handle. / e

No. 2. .. genuine Phillips No. 1 point /

driver with !/4 ” nut driver. Pocket clip handle.
p 17
I

co--'-““
Look for them on this /
‘m)ﬁ handsome VACO /
m Display Card at your

Only

79

each
dealer’s net.

favorite Parts Jobber.

. 15/16 CDR antenna rotor marketed by
| both firms. Diehl beat out over 15,000
VACO PRODUCTS €CO. 317 E. Ontario St., Chicago 11, (il. other contestants to win first prize, a

In Canada: Atlas Radio Corp., Toronto 19, Ontario [ ;ﬂ?g‘(g;ﬁ:;?;;? d it?;l:: I:’;ii(;g'pél]?;l_ ﬁz

is shown receiving keys to the car from

> - - Kay Thompson, Miss Indianapolis of
Service stations wanted TAPE RECORDERS 1959, as Bill Schoneberger (left), Radi
Additional, authorized excluxive service and repal art sales manager, and Ray Leary,

Ns required by America‘'s fir ma producer of

; .
ﬂf.“‘;f;'c"ﬂ':'e:}.u"?‘ E".'C.'un‘é'd"‘?ﬁ?gﬁir?",'\’ﬁ‘"’t}.r‘ r.'r?nnﬁl'c'x'-':h(é’« HI-FI COMPONENTS Cornell Dubilier sales manager, look on.
1010 S T ndustial et o pn tances olleed Yapes @ Accessories | The winning name was not revealed.
DTOn S ET A Bas et SEFvice  MRfugec, fon MERITAPE L Paco Electronics Co., Glendale, N. Y
12 =) Low cost, hig 1 . g g0
the narda ultrosonics corporation o lity recording Send for | designed a four-color display board
625 Main Street, Westbury, L.1., N.Y. < ) e cans. Free Catalog

DRESSNER 69-02RE 174 St., Flushing 65, N.Y. |

, CRYSTALS, Inc.
%m Accuracy, Depend:bilify.

Wﬂn@ Quality and ONE DAY SERVICE
M AMATEUR BAND CRYSTALS

- Not surplus! New quartz ground and =
etched to your exact specified frequency. a ' .
C;ecked OZ, HP cycle Pcoun,e,s' I a | which mounts front panels of eight of
{ 1500 K€ to 2000 KC. .. ... $2.00 eq. postpaid | | its most popular test equipment kits,
2001 KC to 8995 KC...... 5$1.50 ea. pastpaid ORRadio Industries, Opelika, Ala, is
8996 KC to 11000 KC.....52.50 ea. postpaid

SSB FILTER CRYSTALS

Plated type in FT-241A holders. All chan-
nels 370 to 534 KC (Except 500 KC) $1.00

ea. postpaid. 500 KC . . . $1.75 ea. post-
paid. Channel groups accurately matched.
No extra charge.

MARINE FREQUENCIES i\ St
All channels. Guaranteed accuracy. Su.p- )
p"?d i FUCT o HIEE h°ld-ers [Srestty offering its Irish brand recording tape

hich t $3.75 ea. tpaid.
ul2ni ) g O L dealers an identification decal.

* IN PROFIT VERY THIN CRYSTALS EIA Unit Sales Record
e |N DEALS Supplied in very thin FT243 holders. Order First Six Months
by fundamental frequency. $2.00 ea. post- 1958 1957
* IN ACCESSORY paid. Transistors 18,452,324 11,199,300
PRODUCTS MINIMUM ORDER $2.00  NO cops | TV Sets 2,177,652 2,810,403
e IN GUARANTEES Radios (excluding
Satisfaction gquaranteed or your money auto sets) 2,964,338 3,638,969
» IN NEW ITEMS back! [llinois orders . . . please include TV picture tubes 3,689,587 4,814,659
DUOTONE CO Shles e Receiving tubes 190,406,000 221,175,000
INC Production
., .
B o CRYSTALS, Inc. e
Canada, Charles W. Pointon, Lid ODELL. ILLINOIS e RuoT.o80 - Lol
In Canada, Charles W, Pointon, Lid. ; Pailios 4,961,293  7.187.294
146 RADIO-ELECTRONICS
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BUSINESS AND PEOPLE (Continued)

Robert Erickson,
former president
and director of the
Heath Co., Benton
Harbor, Mich.,, a
subsidiary of Day-
strom Inc., was ap-
pointed executive
vice president of Beckman lnstruments
Inc., Fullerton, Calif., where he will be
chief operating executive.

Daniel J. Web- )

ster joined Tung-
Sol Electric Inc., B
Newark, N. J, as

general sales man-
ager. He comes to
the company from
Raytheon Manu a
facturing Co. where he was assistant
division manager of the Commercial
Equipment Div.

Ira M. (Duke) Slater (left). sales
manager the Vibrator Div. of P. R. Mal-
lory & Co., Du Quoin, l1l., was promoted

to manager-sales engineering of the di
vision. Fred H. Larrabee. Jy.. former
manufacturers representative, becomes
sales manager of the division.

C. R. (Russ) Rob- L
bertson, regional
sales manager of
Weller Electric
Corp., Easton, Pa.,
was advanced to o
the post of sales
manager.,

Frank A. Sullivan (left) is now semi-
conductor general sales manager for
CBS-Hytron, Danvers, Mass. He comes
from the Wheeler Reflector Div. of

~
Franklin Research Corp. David A.
Sokolov takes over the new post of
manager-field engineering, government
and industrial products, for CBS-
Hytron. He had been supervisor of re-
ceiving tube developments.

Joe Ramer. engi-
neering adviser of
Heath Co., Benton
Harbor, Mich., as-
sumes new duties
as chief engineer
of the Engineer-
ing Dept.

John H. Cashman, founder and former
president of Radio Craftsman Inc. and
a pioneer in the industry, died at his
home in Chicago at the age of 58. END

OCTOBER, 1958

AT HEALDS YOU LEARN
BY DOING IN MODERN
ELECTRONICS LABORATORIES

Never before in American history has the
need been so great for Trained Engineers
and Technicians. No other type of training
can compare with actual shop practice you
get at Healds

Bachelor of Science Degree, 27 Months

[J Radio-TV Technician including Color TV {12 Months)
Electronics Technician (12 Months)

Industrial Electronics Technician (12 Months)
Electronics Engineering (B.S. Degree)

Electrical Engineering {B.S. Degree)

Mechanical Engineering (B.S. Degree)

Civil Engineering (B.S. Degree}

Architecture (B.S. Degree)

Heald College ranks FIRST West of the
Mississippi in

under expert instructors.

"Who's Who

Approved for Yeterans
DAY AND EVENING CLASSES

in America"

Write for Catalog and Registration Application.
New Term Starting Soon.

HEALD

ENGINEERING COLLEGE

Address
Established 1863
City
Yan Ness at Post, RE
San Francisco, Calif. State

Your Name

BOOK MANIISORIPTS

CONSIDERED
werative  pu { FYCF Ye 0
hig! oy tio tri
d 1l ks, Al thiect:
W or send M8 direc
GREENWICH BOOK PUBLISHERS, INC,
Alten. ML IMANS 180 FIFTI AVE
NEW YoORK 17, N

& MAIL ORDER HI-FI

You can now purchase all your Hi-Fi from one
reliable source and be assured of perfect de-
livery. Carston makes delivery trom NY stock
on most Hi-Fi, Recorders and Tape within 24
hours. SEND US A LIST OF YOQUR HI-FI
REQUIREMENTS FOR OUR QUOTATION.
CARSTON STUDIOS 2582 5.8 %

New York 28. N. Y

R A~

[ =2
=3 |

,1 T e 0Es

(97 B S 4]

Y% ‘lr"' "[

“You'd get even better
results with a
JENSEN NEEDLE, old man.”

earning up to:
$25,000 a year

here is an amazing
=== new BUSINESS
= OPPORTUNITY for you

Self-service tuhe testers do all the work for
you . . . just collect your profits once a week

A h.unc principle for making money is to have
something work for you, rather than vou yourself
do the work. As an operator of a FAST-CHECK
SELF SERVICE TUBE TESTER route you can be
the proud owner of a solid fast-growing business

earning money for you while you take life
einsy, Business can be operated from home and
during spare time. All you do is make ealls once
a week to restock testers and collect profits.

No selling required

Century's self-service tube testers check and sell
TV and radio tubes automatically 12 hours a day
—7 days a week. Consumers do their own testing
und defective tubes are replaced on the spot for
highly profitable sales. You place testers and tuhe
stock in stores on consignment ... and each one
can net up to $1000 a year.

Retail stores welcome self-service testers
Drug stores, luncheonettes, supermarkets, candy
stores. habby stores. ete. welcome having a tube
tester placed in their store because of the extra
traftic 1t attracts and the commission they carn.

FREE booklet tells all about this booming business
If you are interested in starting a lifetime busi-
ness, then ACT NOW and send for FREE booklet
to convince yourself that this is today’'s greatest
business opportunity.

MAIL COUPON TODAY
iCENTURY ELECTRONICS CO., INC.

» Dept. E-10, 111 Roosevelt Ave,, Mineota, N. Y,

l Please send me FREE bookiet and particulars
obout setting-up a self-service tube tester route.

DON'T DELAY .

a Nome
B address .
B

City State
I 5 05 9 5 5 05 5 55 G 09 6 6 6 0D (N 0D 6B 0N &
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« « » Superbly made and designed for Radio, T.V,

and Electronic Technicians. See your Distributor
+ » . only one quality ... the finest— whether
you choose individual items or the handy kits . . .

Use the Tools the Professionals use!

X CELITE, INCORPORATED
ORCHARD PARK , NEW YORK
Canada: Charles W.Pointon, Ltd., Toronto

FIRST N E w
PUNCH |

DEVELOPMENT

N 20 YEARS...

S m B OBSOLETES
EVERY OTHER
PUNCH NOW

ON THE MARKET c

“L.T.” LOW TORQUE
CHASSIS PUNCH

CUTS a ceaner hole |
with 50% less effort! JERy==grzicam

[ DO NOT!

Merit deflection yokes are cosine wound
TO FORM, not pressed. Pressing can
lead to distortion and poor focusing.

Pressing after winding frequently
causes breakdown.

MERIT COILS AND TRANSFORMERS
HAVE "BUILT-IN” ADVANTAGES.

A0 A brand-new electro-coating
QAT process (which can't wear off)
reduces friction, thus lowers
*[.. torque. You geta much clean- |
= er hole with much less effort.
I The Walsco "“L.T."" Chassis
7 _/ Punch requires no lubrica- |
Horaud 1o tion of any kind and will give |
Foot perfect service almost indefi- |
Pounds orginary nitely. Available in a wide
variety of sizes, round, square, |
key and D shapes.
| Full information on these extra-
e, €3Sy touse L. T." punches is avail-
able from your Walsco distributor
or by writing direct to Walsco.

14

8%

-~

Each Merit yoke is
100% LIVE TESTED

COMPARE IT WITH

MERIT

WALSCO ELECTRONICS MFG. CO.
A Division ol Textron Inc.
West Coast Plant: Los Angeles 18, California
Main Plant: 110 WEST GREEN STREET
ROCKFORD, ILLINOIS, U.S.A.

MERIT COIL AND TRANSFORMER CORP.
MERIT PLAZA « HOLLYWOOD, FLORIDA
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teglmical
Literature

-y

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 letter-
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.

SPEAKERS AND ENCLOSURES are fea-
tured in two new catalogs. The speaker
catalog pictures and describes the com-
plete line of Tempo hi-fi speakers and
speaker systems. The enclosure cata-
log shows bass-reflex cabinets and com-
plete systems.—OQOxford Components
Inc., 556 W. Monroe St., Chicago 6, Ill.

HOW TO "SEE" SOUND on magnetic
tape using Magna-See developing solu-
tion is the subject of illustrated Bulle-
tin RS 57-10. The solution makes mag-
netic sound track visible for quick
checks on recorder-head alignment,
track uniformity, balance and head
wear.—Reeves Soundcraft Corp., 10 E.
52 St., New York 22, N. Y.

METER KITS, using a single basic meter
movement with interchangeable dial-
component units giving a wide variety
of meter ranges, are illustrated and de-
scribed in 4-page Unimeter brochure.

Triplett Electrical Instrument Co.,
Bluffton, Ohio.

PISTON CAPACITORS. Dulletin 207A
gives specifications of panel and
printed-circuit board type Sealcap pre-
cision variable capacitors. Bulletin 210
lists miniature quartz trimmers. A sep-
arate catalog sheet announces the avail-
ability of L-C tuners, combining a
variable inductance and a capacitor in a
glass cylinder.—JFD Electronics Corp.,
1462 62 St., Brooklyn, N. Y.

TANTALUM SLUG CAPACITORS are dis-
cussed and described, with a table of
standard capacitance and voltage val-
ues, in Bulletin 159.—Ohmite Mfg. Co.,
3694 Howard St., Skokie, Ill.

LOUDSPEAKER HANDBOOK for techni-
cians, sound engineers and architects,
The University Technilog on Loud-
speakers is a 64-page guide to sound
planning containing technical and prod-
uct information. Among topics covered
are application of driver-unit specs,
overload protection, line matching,
phasing, adjusting power capacity and
cutoff, types of speakers, etc.—Univer-
sity Loudspeakers Inc., 80 S. Kensico
Ave., White Plains, N. Y. $1.

TRANSISTOR CHARACTERISTICS and In-
terchangeability Guide lists more than
600 types currently being manufactured
and gives ratings and characteristics

RADIO-ELECTRONICS
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TECHNICAL LITERATURE (Continued)

of nearly 100 made by Sylvania.—S8yl-
vania Electric Products Inc., 1100 Main
St., Buffalo 9, N. Y.

PHONO NEEDLES, how they wear and
when to replace them is the subject of
a non technical leaflet, A Stiteh in
T ine.—Jensen Industries Inc., 7333 W.
Harrison St., Forest Park, Il

VIDICON CAMERA TK-15 for education,
niilitary and broadcast use, adaptable
to both live and fihn operation, is de-
scribed in a 24-page brochure—RCA
Broadcast & Television Dept., Camden,
N. J.

PRECISION COMPONENTS, hardware,
terminal boards, insulated terminals
and coil forms are shown in diagrams
and photographs with detailed speci-
fications in Cuatalog No. 600.—Cam-
bridge Thermionic Corp., 445 Concord
Ave., Cambridge 38, Mass.

KIT CATALOG. A 23-page illustrated
booklet showing and describing the en-
tire line of Heathkit servicing, hi-fi, lab
and special-service equipment kits.—
Heath Co., Benton Harbor, Mich.

COMPARATIVE RF MEASUREMENTS
using a coaxial switcher are discussed
in Vol. 1, No. 1 of the Jerrold Technical
Newsletter. This technical paper ex-
plains the use of the switcher, which
provides simultaneous display of two
channels or voltages on one oscilloscope.
—Jerrold Electronics Corp., Measure-
ment & Test Div, 15th St. & Lehigh
Ave., Philadelphia 32, Pa.

SILICON UNIJUNCTION TRANSISTOR, a
voltage-sensing and triggering device,
is the subject of two brochures (GP-
176) of specification and application in-
formation.—General Electric Co., Semi-
conductor Products Dept., Electronies
Park, Syracuse 1, N. Y.

SNAP-AROUND VOLT-AMMETERS and
volt - ammeter - ohmmeters are illus
trated in Catalog No. A-583.—Pyramid
Instrument Corp.. Amprobe Div., 630
Merrick Rd., Lynbrook, N. Y.

RELIABLE TUBES of new Frame Grid de-
sign, for military and industrial re-
quirements, are described in detail and
specific applications given in a bro-
chure entitled Amperex PQ Reliable
Frame Grid Tubes.—Amperex Elec-
tronic Corp., Advertising Dept., 230
Duffy Ave. Hicksville, N. Y.

FULL LINE OF SEMICONDUCTORS is
covered in a new folder giving elec-
trical and physical characteristics of
silicon junction diodes, Zener diodes and
power voltage regulators, silicon solar
cells and diffused junction rectifiers.-
Hoffman Electronics Corp., Semicon
ductor Div., 930 Pitner Ave., Evanston,
1L

SWITCHES AND HARDWARE are fea-
tured in a complete 23-page catalog. In-
cluded are rotary and miniature push-
button switches, binding posts, test
clips and miscellaneous components.
Every part is illustrated.—Grayhill
Inc., 561 Hillgrove Ave.,, La Grange,
1. END

OCTOBER, 1958

TV TUNERS REBUILT

ALL MAKES & MODELS

THOUSANDS OF TUNERS IN STOCK

EXCHANGED OR OVERHAULED

s 95 Price includes WORN parts
o only. Replacement tubes and
i smashed or missing parts are

charged extra.

COMBINATION UHF/YHF UNITS $19.90
90 DAYS WARRANTY

ALIGNED TO ORIGINAL STANDARDS USING THE FINEST EQUIPMENT. ALL WORK PERFORMED
BY TUNER EXPERTS WITH YEARS OF EXPERIENCE IN THE TUNER FIELD.

EXCHANGE TUNER SHIPPED SAME DAY

SAME DAY SERV'CE loTuERWISE DEFECTIVE TUNER OVERMAULED AND

URNED: WITHIN 48 HOURS IN MOST CASES.)

Forward Tuner with All Smashed Parts: Quote Make and Model F g8 Ehicage or Toronto

Caille Telewision Tuner Seruice

Gicaco B it US.A. @ roioweha 5. CANADA

Suppliers of rebuilt TV Tuners to leading manufactorers. technicians & service dealers. coast to coast.
Original and Only Comuplete TV Tuner Service covering the North American Continent

GIVE THE UNITED WAY
to: UNITED FUNDS
COMMUNITY CHESTS

The Most Highly r------------.l

NEW! IMPROVED!
| SENCORE

TRC4
TRANSISTOR

CHECKER

Recommended Enclosure

in Hi-Fi

B _arison

PATENTED* ENCLOSURE

— —
}
tester """"
The Korlson Enclosure is not just ar radio

hecks ¢
a box, but o thoroughly engineered ond cpower ¢ransistors
patented musical instrument, used fo perfect ’b —
the boss response, high frequency dispersion, =
tonal definition and efficiency of all full ronge NOW CHECKS: ‘“}“
Hi-Fi speakers. * Transistors
for opens, shorts,

As Fectured in Popular Mechanics, July '58 I leakoge and cu

3 rent goin In
Ovtstanding High Fidelity Experts Soy— cludes new ‘
Joseph Marshall, Radio Electronics "It can put out gain test on
an amazing bass mpletely out of proportion to power nons:svors
ts size and far beyond the design capacity of the * Crystal Diodes

speaker used
Donald Hoeller, Hi-Fi Manual & truly beautiful
piece of scientihc reasoming, with an ultimate solu

checks forward 1o reverse §
current ratio on oll

tion which should please even the most highly l""°"jes
ntica A new standard of performance * Selenium Rectifiers
Lothar Stern, Electronics Made Easy “Offers the l<he<ks forward and re-

utmost i1n versatihity, outstanding bass response and

verse currents.
unusual styling

L]
Controls ore occurotely

Kit, Unfinished ond Finished Modeis set for eoch tronsistor

from $18.60 to $174.00

Sam
" by referring to reploceable set-up <hor| on veor

Test leods or socket provides for fost hook.-up. l
See your pdrts distributor. —-—l

€% 1\ SERVICE
w INSTRUMENTS CORP.
171 OFFICIAL RD., ADDISON, ILL. j

Cut out this aod now for further informotion

*Pat. No. 2,816,619

Write for name of nearest decler

KARLSON ASSOCIATES, INC.

Dept. REB, 433 Hempstead Ave., Hempsteod, N. Y.

F
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Looking
for
the

lowdown
o
Hl-
H?

Are you an audio-hi fi man who's

constantly looking for ways to im- |

prove your system? Do you want to
know more about how to modify
circuits, service and maintain hi-fi,
switch, test experiment, and bun!d

in your never-ending quest for truer fidelity? If
the spirit of the experimenter and perfectionist
burns bright within you, here’s an unusual oppor-

tunity for you to approach your goal.

UL EIGgeITH 34¥L
8] [/l iwpaciciopmn

gy il v
LTH) B 8 apepops |

sl

yooqpuey ufsag opay

W vizi0) OIGIIY JISVA |

Waamana Jof -fff woaviavn |

Now through the G/L AUDIO-HI FI BOOK CLUB you can acquire a complete
set of beautifully bound books on all the phases of high fidelity you've always
yearned to know more about. Look over the titles—and authors—titans like
Crowhurst, Hartley, Marshall, Hoefler (see his article elsewhere in this mag-
azine)! These books sell for $5 each—but members get them for only $3.75.
A saving of 25%—$1.25 on each book! And you risk nothing. You examine
each book before you buy—return it if you don't want it.

THESE BOOKS ALREADY PUBLISHED — select one only

H. A. HARTLEY'S AUOIO DESIGN HANDBOOK
—Latest addition to the club. This British
expert explains design principles so
that the non-engineering hi-fi fan can
actually design his own equipment.

ELEMENTS OF TAPE RECORDER CIRCUITS—
By Herman Burstein and Henry C. Pol-
lak. Here’s a book that answers all your
questions about the electronic aspects
of a tape recorder. Tells what to look
for when you buy—what various types
will and will not do.

MAINTAINING HI-FI EQUIPMENT — 8y
Joseph Marshall. Covers the specialized
techniques necessary to repair hi-fi

HOW TO JOIN THE 6/L AUDIO-HI FI BOOK GLUB

equipment. Includes acoustical and me-
chanical as well as electronic faults.

UNOERSTANOING HI-FI CIRCUITS — By
Norman H. Crowhurst. Now you can
have the hi-fi system best suited to your
tastes—and budget. Crowhurst tells you
which phase inverter is best, weighs
fixed vs. self bias, triode vs. pentode,
answers the questions you ask when
looking for hi-fi perfection.

BASIC AUDIO COURSE — By Donald C.
Hoefler. Explains everything about
avdio from the theory of sound to disc
and tape recording techniques.

m Select one book from those listed on the coupon.

@ SEND NO MONEY—we will send you the book on approval. If you like it send your
remittance for the special club price of $3.75.

@ New books are released about every four months. You receive these automatically

on the same no-risk plan.

® You may cancel any time after you have accepted four books—no time limit.
MAIL THIS COUPON NOW um s man =0 sun s wnt aom s st sun it ot et i G 0

| Gernsbock Library, Inc., Dept. 108
l 154 West 14th Street, New York 11, N. Y.

(Please check one only)
[0 Audio Design Hondbook

1 Enroli me in the G/1 [0 Elements of Tape Recarder Circuits
] AUDIO-HI Ft BOOK CLUB. [ Maintaining Hi-Fi Equipment
i [0 Understonding Hi-Fi Circuits
lSend me the book checked on approval. 0 Bosic Audio Course
' N T € et bt e e i it e S SR 5. ve o0  + .1+ M S -
' please priny
MO8 mm——. .. S ————————
TSI P — i S e——— Zone. State.
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i Co.,

Books

ELECTRONIC SEMICONDUCTORS,
by Eberhard Spenke. McGraw-Hill
Book Co., Inc., 330 W. 42nd St., New
York 36, N. Y. 6 x 9 inches, 402 pages.
$11.

This is a translation of a German
second edition. It is a text for physicists,
scientists and engineers. Part 1 com-
prises five chapters which introduce
semiconductor theory to the beginner
in the field. Part 2 is strictly for ad-
vanced students and scientists. It deals
with quantum mechanics, Fermi sta-
tistics and higher math. Problems ap-
pear at the end of each chapter.—I/Q

TELEVISION IN SCIENCE AND IN-
DUSTRY, by V. K. Zworykin, E. G.
Ramberg and L. E. Flory. John Wiley &
Sons, Inc., 440 Fourth Ave., New York
16, N.Y. 6 x 9 inches, 300 pages. $10.

If you have any doubt of the value of
gaining an intimate knowledge of
closed-circuit television equipment and
techniques, it would be well to read the
last chapter of this book first. Entitled
“Forecast”, it predicts a world in which
personal contacts are substantially re-
duced by television; stores and banks as
we know them disappearing; medicine,
industry and education undergoing a
revolution; the TV camera becoming the
most valued servant in the home—as
well as the “pioneer observer in inter-
planetary travel.”

Written by a top RCA research team,
this volume is both technical and non-
technical, describing the applications,
basic circuits and available equipment.
There are also descriptions of closed-

| circuit color TV systems—both NTSC

and field sequential—as well as stereo
television and TV microscopy.

This is a valuable introduction to a
vast new field which is now in its in-
fancy. Everyone connected with elec-
tronics, industry or education will have
to explore this field sooner or later.
DL

ELSEVIER'S DICTIONARY OF
ELECTRONICS AND WAVEGUIDES,
in six languages. Compiled and ar-
ranged on an English alphabetical base
by W. E. Clason. Elsevier Publishing
Amsterdam, Holland. Distributed
in US by D. Van Nostrand Co.. Inc,
120 Alexander St., Princeton, N. J.
6 x 9 inches, 628 pages. $17.50.

This ambitious work is basically an
English electroniecs dictionary. Over
2,000 technical words and terms are
listed and defined on the left-hand pages.
On the opposite pages are the terms in
French, Spanish, Italian, Holland and
German. Terms from “electronic tube”

RADIO-ELECTRONICS
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SCHOOL
DIRECTORY

SEIDIIG‘%

Be a ‘‘key’” man Learmn how to gRend

and receive measages In International

Morse code. Communicate with opera-

tors around the globe. Learn at home
(bulckly through famous Candler Svatem
sed by best operators. Qualify for
Amateuz or Cammerclial License v
for FREE BOOK

CANDLER SYSTEM
Dpt.3.L,Box9226,Denver 20 (' 0. USA

E LECTRONICS
Prenaie  ENGINEERING DEGREE e

for unlim.

wierdn  IN 27 MONTHS

electronle
B.S dﬂ:vne In 27 months. mathematies. electrical eng
m-(-rlng TV. advanced radlo theorv and design. Modern
~ w tuition. earn board. Alsa Aero.. Chemieal. Clvil
1l. Mech lum!lm rinig o degtree Ir 38 mo. in
1., Ch Physics. Also prep courses. G wppr. 20
blags., dorms Rz -n Enter Dec.. March, Juno Sept.
Kneomq Pace With Progrn-s

INDIANA TECHNICAL COLLEGE

1510 E. wa'hlngton Boulcvard, Fort Wayne 2, Indiana

GET INTO
ELECTRONICS

ralningg  leads to success
techme!.mw fietd enginecrs. g crln!
Ists in ecommunications. guided mis.
siles, computers. radar and '|lllom-|l||‘m
Basic and advanced courses In
and lahoratory. AsSsoc, degree In elec.
tronics in 26 mos. RB.S. in eh-clronle
engineeringg  obtalnable.
rredited. G.1, appraved. Graduates ln
all branches of electronies with major
companles. Start September, February.
Dorms, eampus. mgh Schoal graduate
or equlvalent

VALPARAISO TECHNICAL
INSTITUTE

Valparaiso, Indiana

Dept. €

ENGINEERING DEGREES

E.E.
Option Electronics
or Power

Earned through

HOME STUDY

Residence Classes Also
Availabte

PACIFIC INTERNATIONAL
UNIVERSITY

Colleges of Engineering, Physics.
Business Administratlon

5719-M, Santa Monica Bivd.,
Hollywood 38, Calif.

@ coilege grads get
ahead faster!

have higher incomes advanee wmaore rapidly

rasp your chance for a better life. Share rewards await

ing college men. Important firins visit campus rexularly

10 employ Tri-State Coliege graduates. Start any quarter.
Approved for Vets.

Bachelor of Science Degree in 27 months

Eleetrical Engineering with either an Electronics or
Power major. Also  Mechunical.  Civil, Chen

cal. Aeronautical Engineering. In 36 months a B.S. in
Business Administration (General Business. Accounting,
Motor Transport Management Majors). Superior stu-
denta  faster. More professional class hours. Small
classes. Enrollment limited. Beautiful campus. Well.
equipped labs. Prep courses. Enter Jan.. March. June,
Sept. Earnest, capable students (whose time and bndgcl
require 1cctlemlcd conrses and modest costs) are in-
vited to write Jean McCarthy, Director of
idmissions, for Catalog and "“Your Career
n Engineering and Commerce.

“0 TRI-STATE COLLEGE

8 24108 College Avenue, Angolo, Indiona

PACIFIC
INTERNATIONAL
UNIVERSITY

OCTOBER, 1958

No classes to attend. Easy spare-time train-
ing covers big choice of subjects. Friendly
instructors; standard texts. Full credit for
previous schooling. Diploma awarded.
Write now for FREE catalog !

WAYNE SCHOOL catulog IKE-17
2527 Sheffield Ave., Chicago 14, tllinois

PREPARE FOR A GOOD JOB!
BROADCAST ENGINEER

RADIO SERVICING AUTOMATION

TELEVISION SERVICING
BLACK & WHITE—COLOR

APPROVED FOR YETERANS AND SURVIVORS
OF YETERANS
BUILDING AIR CONDITIONED
SEND FOR FREE LITERATURE
BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE. BALYIMORE 17. MD.

YOUR CAREER
IN AVIONICS!

AVIATION - ELECTRONICS
JETS - ROCKETS - MISSILES
SPACE TECHNOLOGY i

Jet Airliners; Guidance Systems; Space
Studies; Moon Landings — All this means |
just one thing to a Northrop educated man

- OPPORTUNITY!

Graduate in two short years

Thousands of successful Northrop Institute
graduates are now employed by leading
compianies in the fields named ahove. They
hold impeortant, res (mmhle hughly-pmd
positions, and their Engineering Technol-
ogy training at Northrop required only 24

months to complete. |

EARN A BACHELOR OF SCIENCE DEGREE

If you elect, you may continue gour study
an "addltional year and earn a B.S. degree
in the flelds of Aeronautical Engmeermg,
Electronles Engineering, or Aircraft Main-
tenance Engineering.

Fill out this coupon and
mail today. Check the
training which most inter-
ests you.

APPROVED FOR VETERANS {
11
NORTHROP AERONAUTICAL INSTITUTE ] l

i 1181 W. Arbor Vitae Street, Inglewood 1, Calif.

| Please send me immediately the Northrop catalog, l
employment data, and schedule of class starting I

| dates. | am interested in:

] [ Electronic Engineering Technology |

Aeronautical Engineering Technology 2

| Aircraft Maintenance Engineering Technology I |
[} Master Aircraft and Engine Mechanic

| [] Jet Engine Overhaul and Maintenance |

l NAIME yirere s it o sspsst b ¢ 4 Grerervorisparsn 4 Age... '

| Address B B I

Jcity.......... Zone . Stale.....l

i Veterans: Check here [0 for Special veteran |
Training Information.

s P P R S |
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Your choice of school
is highly important
to your career in

INDUSTRIAL
ELECTRONICS

-
b

T

- '% RADIO-
Sl ! TELEVISION

ELECTRONICS
COMMUNICATIONS

Become an

ELECTRICAL
ENGINEER
or an

ENGINEERING
TECHNICIAN
at

MSOE » Miwaukee

Choose from courses in:

ELECTRICAL ENGINEERING

Bachelor of Science degree in 36
months-

Communications or Electrical
Power.

ENGINEERING TECHNOLOGY

Associate in Applied Science
degree in 18 months-
Electronics Communications.
Electrical Power, or Computers.

MSOE located in Milwaukee,
one of America’s largest industrial
centers—is a national leader in
electronies instruction—with com-
plete facilities, including the latest
laboratory equipment, visual aid
theater, amateur radio transmitter

-offers 93 subjects in electrical en-
gineering, electronics, radio, tele-
vision. electrical power, and elec-
tricity

Advisory committee of leading
industrialists. Courses approved
for veterans. Over 50,000 former
students. Excellent placement rec-
ord. Previous educational, military,
and practical experience is evalu-
ated for advanced credit.

QUARTERS BEGIN SEPTEMBER,
JANUARY, MARCH, JULY

Choose  wisely — your future
may depend on it. Mail cou-
bon today!

MILWAUKEE
SCHOOL OF ENGINEERING

Dept. RE-1058. 1057 N. Milwaukee St.
Milwaukee. Wis.

Please senct free illustrated carcer booklet
(ples print)

{Course)
Name Age.
Add:
City Siate.
O1lam I am not eligible for reterans benefits

]
|
|
|
|
I'm interested in = |
|
|
|
tdischarge date) !
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New and used Gov't & Mfgrs.

Surplus 6 Mos. Guarantee! No Rejects—
Orders £10 or more, Receiving typcs only ppd, 48 states
oa2 .80/6BJ6 .72112AT6  .59/11723 .69
082 .72 6BK7Y .99 12AT7  .89.11726 1.10
oc .84/6BL7  1.95 12AU6 .63 2C51  2.65
oD3 .80 6BN6 1.08/12aU7 .69 2021 .68
0z4 .50/68Q6 1.19 12aX7 .79 3D23 00
147 1.00 6827 1.25/128A6 .65 717Aa 5/S1
183 .78/6Ca .49'128A7 .99 4.125 29.00
1RS .78/6C5 69 12806 .59 4-250 35.00
154 .78 6C86 80 12BE6 .59 4E27 7.00
1T4 .78/6CD6 1.49 128F6 .59 4PR60 29.50
1ua 4/%1 6M 59'128M7 .99 4X150 19.00
1Us .89 6J5 59 128Y7 1.00 4X250 35.00
1x24 .68/6J6 59 12827 .99 4X500 38.00
3Q4 .68(6K6 59 12C€U6é 1.45 58P1 3.98
3Qs5 .86 6K7 79/125A7 .69 58P4 1.98
354 .68.6L6 1.19/125G7 89 3 4.00
3va 99 654 59 125H7 89 100T 7.00
S5R4 1.25 658 99125J7 75 2507 20.00
5u4 .59 6547 69 125K7 75 388A 1.00
5v4 .89 6sB7 1.19 125Q7 69 418A 14.00
5v3 .59 65C7 89/198G6 2.15 4507 43.00
6AB43 .59|65G7 79/19T8  1.16 BO7 1.29
6ACT .79/65H7 69 258Q6 1.39 808 1.00
6AGY .89 6547 69 25L6 72 809 3.00
6AHE .99 65K7 72 25wa 77/810 10.00
6AKS .69/65L7 .89 2525 72 811 3.00
6ALS .59 6SNT 23112576 75 812 3.00
6AQ5 66,65 .74 EL33  3.49 813 9.00
6AS?  3.00/6SR7 .79 EL37? 2.49 813 2.45
6AT6 .49 6T8 .98 35016 .59 815 2.30
6AU4  1.29 sUB .98 35W4 .52 8298 8.00
6AUS 1.19 8V6 1.39 35Y3 .69 832A 7.00
6AUS .69 W4 .79 3528 .89 B66A  1.60
6AX3 .79 6W6 89 50A5 .696146  3.00
68A6 .59 6X4 395085 .69 5879  1.20
68A7  1.00 6X5 49/s0cs .69/5881 2.70
6BD6 .69 6Y6 89 50L68 .69/6550 3.90
6BE6 .59 TNT .89 KT66 3.29 5842 11.00
68G6 1.50/124LS5 .59 75 .83/5654 1.00
6BHG .79'12aQ5 .75 80 .59/5894 12.00

Write for Complete Tube List] Discounts to Qty. Buysrs
TUBES WANTED! WE BUY! SELL & TRADE!

NEW °"TEKSEL'’ SELENIUM FULL WAVE
BRIDGE RECTIFIERS. ONE YERAL GT.

CURR. 18VAC 36VAC 72VAC 144VAC
CONT. 14vDC 28vDC 56vDC 118VDC
1AMP $ 1.30 $ 2.00 S 4.00 5 9.45
2AMP 2.1% 3.00 6.25 12.30
3am 290 a3.00 8.0 16.75
SAMP 4.15 B8.00 18.75 36.19%
10AMP 6.10 12.15 26.30 48.90
15AMP 9,90 19.00 40.00  66.60
23AMP 15,00 29.45 57.50 108.45

NEW GTD RADIO & T.V. RECTIFIERS

35MA 40c 6 for $2; 65MA 4s¢ 5 for $2;
7SMA 49¢ 5 for $2; 100MA 59¢ 6 for $3;
8 for OMA 79¢ 6 for S4;

5 for $5; SOOMA S1 ©;

Urdir 210. Postpaid 48 Statea!

10 for $9.

Ovder 310 Postpaid 4 states’
New Silicon Radio & TV SOOMa 280VAC
400 p.i.v. Rectifier H°mt Scaled.
$1.50 @. 5 for $6.%0, 40 for $46

' L1 "
KITS! "TAB" THE BEST KITS!
All Kits Contaln Most Popular Vailues & Sizes

Kit 38 Precision Resistors | Kit 75 Mica Cond’s
Kit 3 Chokes Kit 6 Crystal Diodes
Kit 3 Transistor Transf. Kit Bx25 ft. Nookup Wire
Kit 150 Carbon Resistors Kit 100 Fuse
Kit 42 Panel Lamps Kit 100 Cer.:mlc Cond.
Kit 15 Volume Controls Kit 4 Mike Trans.
Kit 36 Tube Sockets Kit 6 Crystais C- Holders
Ki . Kit 65 |nductors & Coils

t 50 Tubular Cond’'s N .
Kit 500 L Kit 5 Microswitches

ugs & Eyclets Kit 10 wh

i A . eat Lamps
Kit 10 Xmit Mica Cond's Kit 40 tpnsulators
Kit S Lbs. Surprise Kit Kit B85 Insulated Resist.
Kit Encapsulation Fluid Kit TV nobs
Kit Volume Control Fluld Kit Glyptal & varnish
Kit 35 Power Resistors Kit 10 Ferri Siugs

BUY 10 KITS. GET ONE FREE! EACH KIT 99¢

TOROID COMPUTER LOGIC
TRANSFORMER & DATA
Use as gate or counting cire
It or logic driv IEmony. device.
3 windings 200ma/ mlcroacconds
switching tipe ound core. ‘‘IBM
design. fits 9 pin minlature socket.

$1.50 ecach, S for $5: 100 for ST5: posipand

DIAMOND PHONO-NEEDLES! Fostpaid s States!
REGISTERED ONE YR. GUARANTEEO BY THE MFR!
ALL MAKES LI'K78—ONE DIAMOND $6: TWO DIA.
MONDS S14; DIAMOND & SAPIPHIRE $8.

PLEASE SEND C\RTRIDGE NaME & NUMUER

*"ERIN"" FINEST Hi-FI RECORDING TAPE

1200 Ft.—7° Reel 1 45 Lots
Money Back Gtd. N of 3
Highest qu’ull( controllnd pla.suc base
tabe made by n ‘Er * process. Pre-
clslon cgated L SIIt Gtd. Conth [ 4
outhut. Freq. 71l IPS 40-13KC Oxide =
wnd In. singly $1.59. ADD lic each N
P.P.D. 4 States

New 1st Quality ‘’Mylar’" 2400 Ft.— Reel Ferro
CENNT Gloss Process Recording tape $4.49. 3,512,
Infrared Receiver Alsombl[ USN /US/AM.

R1400, direct viewing cle-conlc unn )!—
Changcs Invisible infrared energy into a\—

visible image on an inbilt screen, includes
infrared filter & radloactive charging system. Navy
cost 5216 includes inst case & data. Spccul $21.

NEW TPSK2 DC POWER for TRANSISTORSI

Transistors! Filtered Power Supply Kit used to power
transistor elreults, ampllfiers, ete. Denvers 12VDC at
2AMPS filtered less than 0.5¢
28VDC at 1A PSK2 Kit SIB
assembled & wired $2

LISVAC Inpt 'l'r.mslormer & Full Wave
Bridge Rectifier rur 12VDC @ 2AMPS. or
RECTRAN RT1 s SO
Tl\\ Assembled & WI red.

R'I"l\ Kit 12 or 18VDC }ll 8 MII‘S 59 00
RT2W Assembled & Wi ?s

BATTERY CHARGER KIT Z TO 4 AMPS
Charges 2-—4—6 & 12 volt batteries. Kit BCK-1 $11,
Built $12.75

Colllns'l. N. 32V3 $57S, T5A3 $350.
oth 32v3 & 7SAJ3 $87S.

TERMS: Money Back Guarantee!
“ ” our 14th year. $2 min order
©0.8B. N.Y.C. Add shpg charges
or for €.0.D. 259% Dep. Prices
shown -ublect to :h.mge
111-WL LIBERTY ST.,

Send #5c

Iar Cataloo

PHONE: RECTOR 2.824S3

—"TAB’" Tubes Tested, Inspected, Boxed —
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BOOKS (Continued)

to “Fermi-Dirac-Sommerfeld velocity-
distribution law” are defined. The terms
are classified as either electronic or
waveguide and the gender of foreign-
language terms is given.

Since the dictionary is English-based,
lists in each of the other languages,
giving the page on which each word
appears, are included at the end of the
book.—FS

INDUSTRIAL CONTROL CIRCUITS,
by Sidney Platt. John F. Rider., Pub-
lisher, 116 W. 14 St.. New York 11,
N. Y. 5%, x 8V inches, 200 pages. $3.90.

An examination and discussion of
some of the more common circuits,
slanted at the reader with a fundamen-
tal knowledge of electronic circuits. Re-
lay and timing circuits, photoelectric
controls, electronic power controls,
equipment with gas- or vapor-filled
tubes for motor and welding control,
and industrial control instrumentation
are covered simply and clearly.

TECHNIQUES OF MAGNETIC RE-
CORDING, by Joel Tall. Macmillan
Co.. 60 Fifth Ave, New York 11, N. Y.
515" x 81, inches 472, pages. $7.95.

A thorough treatment of magnetic
recording and its uses in industry,
science and entertainment, written in
easily understood language for hoth
technical and nontechnical readers. Pro-
fessional recording equipment and tech-
niques are discussed in detail. Particu-
larly valuable as a “how to” guide is
the chapter on editing.

BASIC MATHEMATICS FOR RADIO
AND ELECTRONICS, by F. M. Cole-
brook and J. W. llead. Philosophical
Library, 15 E. 40 St.,, New York 16,
N. Y. 43 x 7Y inches, 359 pages. $6.
The third and enlarged edition of a
book originally called Basic Mathemat-
ics for Radio Students, this text was
published in London for Wireless Worlid.
It is written primarily for those inter-
ested in electronic engineering but who
are handicapped by lack of mathematical
knowledge. It progresses from elemen-
tary algebra through basie calculus.

TRANSISTOR PHYSICS AND CIR-
CUITS, by Robert L. Riddle and Marlin
P. Ristenbatt. Prentice-Hall, Inc., 70
Fifth Ave, New York 11, N. Y. 6 x 9
inches, 428 pages. $10.

There are many transistor books on
the advanced level, and many on a very
elementary level. This is an inter-
mediate text which shows how to de-
sign and analyze amplifiers and oscil-
lators. It can be understood by any
reader who is familiar with algebra.

Part 1 covers the physics of semi-
conductors. It reviews Newton’s laws
and describes crystal junctions and
contacts. Parts 2 reviews basic elec-
trical circuits and proceeds to ampli-
fiers and oscillators. Basic equations
are derived in the text, then design
examples are given to show how to use
the formulas.

A chapter on experiments shows how
to build simple radios, relay circuits
and measuring circuits.—IQ END
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OPPORTUNITY ADLETS

Rates—50c per word (including name. address and
imhals?. Minimum ad {0 words. Cash must accom-
pany all ads except those placed by accredited agen-
cies. Discount. 0% for 12 consecutive issues. Mis-
leading or ohjectionable ads not accepted. Copy for
:Jgesc;mhcr 1ssue¢ must reach us hefore October 15.

RADIO-ELECTRONICS,
154 West 14 St., New York 11, N, Y,

MGH-FIDELITY SI'EAKERS REPAIRED. AMPRITE
Speaker Service, 70 Vesey St., New York 7. N.Y.

BA 7-2580.

CASH I'"AID! Sell sour surplus electronic tubes. Want
unused. Clean transmitting, special Durpose, receiving,
TV types, magnetrons, klystrons, broadcast, cte. Also
want military & commercial 1ab test and communications
gear. \We swap too, for tubes or cholee equipment. Send
specific details in first letter. For a fair deal write, wire
or telephone: BARRY, 512 Broadway. New York 12,
N.Y \\Alker -71000.

IUPOI.I)LRS HI-Fi, Tapes. Free Wholesale Catalogue.
L \l{\TO T East 88t St., New York 28, N.Y.

S’N I{hO ’l‘\l E Rb\"l‘\LS For the very best at lowest
prices.  Write CALIFORNIA TATED MUSIC ASSN
1971 Cordilleras Roud. Redwood City, Calif.

DISCOUNTS UP TO 50% on IH-Fi amplifiers. tuners.
spralers, tape recorders, Imlnml 4l quotations only. no
catalogs. CLASSIFIED Hl l‘l EXCHANGE, 2375 Fast
63th Street u:uol\hn 4,

LABORATORY QU \I ITY equipment and \Hlitarv Sur
olus Electronics bought, sold. ENGINEERING ASSO
l\’l‘l:.S 434 l’nlenon Itoad. l)a\lou 9, Ohio.
DIA(.R AMS l-‘OR REPAIRING R\DIOS Sl Television
$2. Give make. Model. DIAGRAM SERVICE, Box 672-
RE. Hartford 1, Coann.

SAVE MONEY! Get our pri(‘l‘ list on all types Radio and
TV tubes at Mfrs. prices! 1009% guaranteed. all brand
new and unused. no mechanical or electrical rejects. not
washed or rebranded! 24 hour service! \Write U\l’l‘l‘.l)
RADIO COMPANY, 58 Market Si., Newark,

ALL MAKES OF FLECTRICAL INSTRUMENTS AND
TESTING equipment repaired. HAZELTON INSTRU
MENT Co., 128 leerty ﬂtreel New York, N.Y.

TEL l-\ ISIO\‘ 'l‘lm(-r l{npnlrl DAN'S TEI EVI&I
LABORATORY, 619A Sunrise Highwzy, Babylon, N.Y.

ON

REPRINTS
Available of any article in RADIO-ELECTRONICS.
lu-aaonul)le rates. High quality. PASSANTINO PRINT
co., 2.:0 West 48th St., New York, N.Y.
Ol"hR AT pronmhle mailorder hluilnml Write: BOND,
ll l6.{T West \e.nnn I'hoenix. Arizonu.

DIS( Ol NTS 'l‘() 509%. recorders, tapes. hi- ﬂ components,
consoies, pholoumph equlpmcnl llequesl speclfic prices
only. LONG ISLLAND AUD & CAMERA EX
CHA\(-I.. 3 I!BJ‘ 26th St., Hrool\l"n 14-R, N.Y,

5 inch ‘l‘ V. test CRT (‘omnlete W/ udunter $2.95. .006
mfd mica condensers 600v. §1 per doa write for quantity
prices on both items. CRYSTAL ELECTRONICS, 9507-
101 Ave.. Ozone Par. N.Y. HI. I-0700.

U.8. NAVY'S new excellent publications: RBASIC ELEC
TRICITY, 684 paxes. $2.25. BASIC ELECTRONICS, 728

pages, ¥2.25 Postpald, no C.0.D.'s. FOSTER'S. Rox
702, Silver Spring. Maryland.

I'ROFESSIONAL Electronic I’rojects—Organs. Timers,
intercoms. Counter. etc. %1 each. List Free. PARKS,
Box 1685, Lake City Station, Seattle 55. Wash.
““CATHOLIC. King .lumu Deluxe Rible. Reasonable
price.  Literature. HANNER ~ S8ALES.  Lincoln
Nebraska.®

“HYPNOTIZE . One word One finkersnap.'’

on stake, Satizfaction-or rerund $2. 1Y PNOMASTER,
816-85 Sunnyside, Chicago 40,

HDUC.«\TIOS:\L INSTITUTION deslrlnu collection of
Radio-Craft from 1938 10 present Itadio-Electronics can
obtain same free from MR. JEAN G. LAMOTIIE, Saint
Thomas, U.8. V.1,

APPLIANCE PParts Wholesale-Irons Percolators- Vacuums
ete. Catalogue 25¢. SIMMONS. 26 South 20 Street, Rir-
mingham 3. Alabama.

LEARN WHILE ASLEEI’! Exciting detalls free. RE
ﬁl‘. ARCH ASSOCIATION, Box 2¢-HH, Olympia, Wash-
1gton.

FREE CATALOG! Aall
DBOOK COMI’ANY,

Photos of Old Radios

Have you any good photographs of old
time radios—or ar-iy vintage receivers that
can be photographed? Radio Electronics will
pay $7.50 each for photographs of some
radios of the 1920's. We are especially in-
terested in Atwater Kent, Crosley, Fada,
Grebe and others which do not exist today.
Do not need RCA—have a complete stock.

Address Old Photos, Radio-Electronics
154 West 14¢h Street New York, N.Y,

subjects! TREASURE-SITE
6990 Aberdeen. Upper Darby. )a.

RADIO-ELECTRONICS

v\

(A}
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ADVERTISING INDEX

Radio-Electronics does not assume responsibility for any errors appearing in the index below.

Acro Products Co.. ... - 128
Aerovox Corp.. ... ... 99
Allied Radio Corp........ ..22.23, 29
American \Ilcxophone Manufactur-
ing Co. 115
Amphenol Electronies Corp. ... 116
Arkay Ine. ... 103
Atlas Sound Cmp . - 139
Aviation Surplus Center........ 94
B & K Manufacturing Co..... 14, 113
Barry Electronics Corp............ 153
Bell Telephone Labs. . 32
Blonder-Tongue Labs. 95
Brooks Radio & Television Corp. 141, 145
Burstein-Applebee Co.. 143
CBS-Hytvon ... . 83
Capitol Radio Engmeenng Insti-
tute. ... - .9, 97
Carston Studios.. ... .. 147
Castle Television Tuner Service. ...149
Center Electronics Co. 141
Centralab Div. of Globe Union ..120
Century Electronies Co., Inc....101, 147
Cisin (H. G.) .. 122

Cleveland Institute of Radio Elec-

tronies ... ... 10-11
Colordaptor 141
Coyne Electrical School....... 94, 118, 131
Crystals Inc.. . 146
DeVry Technical Institute. ... 7
Dressner . 146
Duotone Co., 1 ne....o.... e 146
Dynaco Inc. N S— 114
Ebe Inc. L ... 142
Electro-Sonic Labs. . 28
Electro-Voice Inc.. Inside Back Cover
Electronic Instrument Co.

(EICO) ....33, 34, 136
Electronic Puhllshmg Co., Inc........... 141
Erie Resistor Corp. o 135
Garfield (Oliver) Co.. R 142
General Electrie Co. v 106-107
Gernsback Library Inec. 150
Glaser-Steers Corp. 108
Grantham School of Electronics. 15
Greenwich Book Publishers. o147
Heald Engineering College 147
Heath Co. 66-81
Hudson Specmltnes Co. 145
Hughes Aircraft & Development

Labs. 85
Indiana Technical College.... ... ... 144
JFD Electronics. .30-31
Jensen Industries. 147
Jerrold Electronies Corp................. 100
Karlson Associates Inc.. .. 149
Key Electronies Co.. - 142
Lafavette Radio . 154-156
Lansing (James B.) Sound Inc.. .. 128
Lektron Inc. 138

Mallory (P. R.) & Co., Inec.
McGraw-Hill Book Co., Ine.
Merit Coil & Transformer Corp
Michigan Magnetics, Inc.
Mosley Electironies Inc..

BRANCH ADVERTISING OFFICES: Chicago: 600 \Waukegan Road. Glenview. 111,
uth New Hampshire. Tel. DUnkirk 7-2

Ralph W. Harker and .\s-ociates. 600 So!
and Assoelate<. 344 Market St Tel. Garfiald 1-248)
FOREIGN AGENTS: Great Britain:

Alaz Publishing and Distrionting Co.. lid..
Australia: Metiill's Agency. Melbourne France: Rrentano’s.

Moss Electronic Distributing Co.
Inec. . 86-89
Narda Ultrasonies Corp. 146
National Radio Institute. 3, 19-20
National Schools..................... . 5
Opportunity Adlets. ... . 152
ORRadio Industries Ine. . ...104
Oxford Components Ine. 122
Paco Electironies Co., Inc...................130
Pentron Corp. - 96
Philco Accessory Division........ .92-93
Picture Tube Outlet. T 135
Pilot Radio Corp........... . .13
Precision Electronics 122
Progressive Edu-Kits Inc.. 134
Pyramid Electriec Co.........................110
Quality Electronies........ 142

RCA Electron Tube Division
. Back Cover

RCA Institutes. 123
RCA (Test Eqmpment) 117
Radio Shack Corp. I .21
Raytheon \Idnuf.lctmmg Co. 8
Rider (John F.) Ine..... 135
Rinehart & Co., Inc....... 112, 129
Sams (Howard W.) & Co.,

Ine. 13 103, 126
Scott (H. 11.) Inc......... e 18
Scott-Mitchell House, Inc. . 144
Seg Electronies...... . 143

Service Instruments Corp.,
96, 137, 149

Shure Brothers, Inc.. ... . 99
Sonotone Corp.. 119
Sprague Products Co. 133

Spravberrv Academy of Radio Tele-
vision

Stan-Burn Radio & Electronics. 144
Stromberg-Carlson 132
Sun Radio & Electronics. 142
Supreme Publications.... . 137
Sylvania Electric Products, Inec....... 24
“TAB” . 152
Tarzian (Sarkes) Ine. [ 114
Techmaster Corp... ... 140
Thorens Co. 90
Transvision Inc.. 96
Triad Transformer Conp 109
Trio Manufacturing Co. 12

Triplett Electrical Instrument Co.
Inside Front Cover

Tung-Sol Electrie Co.

University Loudspeakers, Inc.........16-17
Vaco Products Co. 146
Van Nostrand (D.) Co., Inc.. 1108
Walsco Electronies Manufacturing
Co. . 121, 148
Weller Electric Coxp 127
Western Radio........................ ) 142
Winegard Co..... 26-27
Xcelite, Inc. S . 148

SCHOOL DIRECTORY PAGE 151

Baltimore Technical [nstitute
Candler System Co.

Indiana Technical College
Milwaukee School of Engineering
Northrop Aeronautical Institute
Pacific International University
Tri-State Collexe

Valparaiso Technical Institute
Wayne School

GLenview 4-6900. Los Angefes:
728. San Francisco: Ralph W. Harker

18 Bride Lane, London E.C. 4.

Paris 2e. Belgium: \ience er Mesageries de la 1'resse,

Hrussels. Holtand: Trilectron, leemstede. Greece: International took & News Agency, Athens. So. Africa: Central

News Ageney, L.

I Johanneshmrg, Capetown, Durban. Natal: l.nuer-,nl Book .Axency. Johannesburg. india: Broad-
way News Centre, Dadar. Bombay # 14. Pakistan: Paradize Book Stall,

Karachi 3.

Printed in the United States of America

OCTOBER, 1958
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EQUIPMENT & COMPONENT SPECIALS 1

® JENNINGS VACUUM-VARIABRLE CA-
PACITORS: Type UCSX—Range Approx.
20 to 700 MMFD @ 10 Kv. Cumnlete w
MTG Brkts mounting and Gear Drive
and motor 536.95

@ Cornell-Dubilier Heavy-Duty 12-Velt Pow-
er Supply. C.D. Model No. 3414 Heavy-
Duty 300 Volts D.C. Output at 335 MA.
Vibrator Supply Units are made with the
finest of components and best construction
for long trouble-free use. All units are
brand new. packed in original Cartons.
Units come complete with two CK-1006
Rectifier Tubes and C.D. Vibrator Type
12V1'10. Input: 12.6 VDCS. Output: 300
Voltz D.C. at 335 Milliamperes. Size: 815"
High x 131~ Wide x T7Y%” Deep.
Weight: 28 lbs. Sale Price $19.560

® RCA No. 77413 FILAMENT XMFR (Auto-
XMFR Type) Primary: 117 volts AC—- 60
cveles. Secondary: 38 voits @0 150 Ma.
Cat. No. FS-101 Special $1.00

o GENERAL-RADIO VARIAC TYPE 200
CUH The Original Continuously Adjust-
able Autotransformer-—Input Voltage: 115
volts at outnut voltage of 0 to 270 volts @
2 amps. Also will operate from 230 volts
and deliver from 0 to 270 volts at 2 amps.
Brand new—sealed in original ecartons
only $11.95

less knob and dial
Model 200 CUH with knob and dial
only £12.95

e IPHILCO HI-VOLTAGE XMFR. 115v-60
eycle input Primary Secondary : 1.100 volts
@ B Ma.. with tap at 700 volts. Entire
secondary insulated for 7,000 volts. Cat.
No. FS—103 Price $3.00

e 15 DYNAMIC SPEAKER BRAND NEW.
S OHM voice coil. 3500 OHM field (()-(3(])
£10.

] \Ill LEN 2 MAGNETIC SHIELD with

%" Bezel with green tinted face.
.\Iﬂllt of Nicoloi. Brand new--Millen
No. 80042 $2.50

MARION 21%” Round Hermetically-Sealed
36 Volt D.C. Voltmeter. Has expanded 18
1o 36 volt scale in half-volt steps. Clean:
removed from equipment. " $2.95

RAYTHEON VOLTAGE STARILIZER.
Madel VR-6114—250 watts input: 95 to 130
volts- output: 115 volts * 14L% $29.50

® Scintillation Counler Gammascinl Mode! 1002

Kool ooy ned  portak intillation 1ype (..lmnn
Ray L)-tu'lol desisned  for  prospeetlng.  vadiation
enitoring. ote. Contains a nine st photo i

ul nlu conpled to CGamma sensitive plastie phos

hor makes thix instrument a  real buy
Ih P'rice $245.00 compplete with headphones.
Tearh strap. batteries, ready-to-oberate.

RKRale I'rice $49.95

WRITE FOR LATEST TUBE CATALOG FREE:
Receiving, transmitting, special purpose tubes, dicdes.
transistors. ctc. We have a large, diversified stock at
sensible Prices.

2-COLOR TUBE CARTONS

HKeeps your tube stock neat. New
safety partition provents  tube
breakage. Distinctively litho-
granhea in glossy red and black
The most distinctive tube carton
available today. Minimum quan-
tity: 100 of any one size. Write
for case lot prices. P.‘lclled 1000
to case. F.O.B. N.Y.C. NoO

on cartons—send {full r(-mlt('\ncc
including postage—excess refund-
ed.

slze For Tube Per 100
Miniature B6AU6. etc -$1.00
cT 4 L6SNT7, etc 1.28
Large GV 183. C. 1.50
Large G 5UaG. elc 2.00

WHITE GLOSSY BOXES

Completely blank. No Printing or
color. Otnerwise same as above.
Same high auality. same low
prices. Specify ""WHITE' when
ordering. When color is not stated.
2 color cartons will be shipped.

HOW 70 ORDER: Send full remittance and save
C.0.D. collection fee:--Include sufficient money for
oSt We fund unused amount.-—1f yYou dexire
ilpment C.OD., inelude 25% deposit. —8end cash
hy rexiztercd mail. Subject to priee variztion and
staek depletion.  No C.0.D.’s on tube cartons. Al
prices FOIL N.Y.C

Specify Exact method of Shipment You Desire.
(Give name of truckline.)

Open Monday to Saturday—Come in and Browse—We
are near Prince $t. 'BMT Station—Spring St. /IRT Sta.

1 Night up—10,000 sa. feet of values.
ELECTRONICS

BARRY &z

512 Broodwoy, Dept. RE-10, N.Y. 12, N.Y
e Phone: WAlker 5-7000

153


www.americanradiohistory.com

FORM

® 10KC Whistle Filter

@ Separately Tuned FM ond AM Sections
@ Armstrong Cirevit with FM/AFC and AFC Defeat

More than o year of research, planning and engineering went into the making of
the Lafayette Stereo Tuner. Its unique flexibility permits the reception of binaural
broadcasting (simul transmission on both FM and AM), the independent
operation of both the FM ond AM sectigns at the same time, and the ordinary
reception of either FM or AM. The AM and FM sections are separately tuned,
each with a separate 3-gang tuning candenser, separate flywheel tuning and
separate volume control for praper balancing when used for binaural programs.
Simplified accurate knife-edge tuning is provided by magic eye which operates
independently on FM and AM. Automatic frequency contral ''locks in'" FM signal
permanently. Aside from its unique flexibility, this is, above all else, a quality
high-fidelity tuner incorparating features found exclusively in the highest priced
tuners.

FM specifications include grounded-grid triode ‘low noise front end with triode
mixer, double-tuned dual limiters with Faster-Seeley discriminator, less than 1%,
harmonic distortion, frequency response 20-20,000 cps =+ V4 db, full 200 k¢

! Hearns
74.50 FAVETTE STEREO TUNER KIT

e = " Use it as a Binaural-Stercophonie
- 4 3 A FM-AM taner

Use it as a Dual-Monaural
F¥M-AM t(uner

U'se it as a straight Menaural
F3M or AM tuner

THE MOST FLEXIBLE TUNER EVER DESIGNED

@ Moultiflex Oviput for New S1erec FM
@ Pre-aligned IF's
® 11 Tubes [including 4 dual-purpose) + Tuning Eye + Selenium rectifier Preside 17 Tube Performance
@ 12 Tuned Circvirs

@ Dual Dovble-Tuned Transfermer Covpled Limiters.

ONLY

$7.45

DOWN
7.00 MONTHLY

u&

stead!

® Tuned Cascode FM

® Dual Cathode Follower Output

94

built-in ferrite loop ontenno,.less than 1%, harmonic distortion, sensitivity of §
microvolts, B8-kc bandwidth and frequency response 20-5000 cps =+ 3 db.

The 5 controls of the KT-500 are FM Volume, AM Volume, FM Tuning, AM Tuning
and 5-position Function Selector Switch. Tastefully styled with gold-brass escu-
tchean having dark maroon background plus matching maroon knobs with gold
inserts. The Lafayette Stereo Tuner was designed with the builder in mind. Two
separate printed circuit boards make construction and wiring simple, even for
such @ complex unit. Complete kit includes ali parts and metal cover, o step-by.
step instruction manval, schematic and pictorjal diagrams. Size is 13%” W x
10%” D x 413” H. Shpg. wt.,.221bs.

The new Lafayette Mode! XT-500 Stereo FM-AM Tuner Is a companion piece to
the Models KT-300 Audio Control Center Kit and KT-400 70.watt Basic Amplifier
Kit and the "*Triumvirate'' of these 3 units form the heart of a top quality stereo
hi-fi system.

KT-500 ’ Net  74.50

bandwidth and sensitivity of 2 microvolts for 30 db quieting with full limiting ot

ons microvolt. AM specifications include 3 stages of AVC, 10 ke whistle fiiter, LT-50 Same as above, completely factory wired and tested Net 124.50

NEW! LAFAYETTE PROFESSIONAL
STEREO MASTER AUDIO CONTROL CENTER

N 2950 The Lafayette KT-600 Solves Every
[ ] 7.N 'z, Stereo/Monaural Control Problem!
FORM

@ RESPONSE 10-25,000 CPS == 0.5 DB @ TAPE HEAD PLAYBACK EQUALIZATION FOR NEW
4.TRACK STEREO ® 1.78 MILLIVOLTS SENSITIVITY FOR T VOLT OUT ® LESS THAN .03% IM
DISTORTION @ & CONCENTRIC FRONT PANEL CONTROLS © 4 CONCENTRIC REAR PANEL INPUT
LEVEL CONTROLS ® 180° ELECTRONIC PHASE REVERSAL

A REVOLUTIONARY DEVELOPMENT IN STEREO HIGH FIDELITY. Provides such unusual features as
a Bridge Control, for variable cross-channel feed for elimination of *‘ping-pong’’ (exoggerated channel
separation) effects and for contro! of a 3d-channe! output for I-speaker stereo systems; the 3d-channel
output also serves far converting stereo program material to high quality monaural for recording or to
play o stereo program monaurally through o separate amplifier and speaker system. The KT7-600 also
hos full input mixing of monaural program sources (such os tape recorder and phonograph, etc.}, a
special *'null’’ stereo balancing and calibrating system (better than meters), 24 equalization positions
per channel, 12 db per octave rumble and scratch filters, and a loudness on-off switch. Has clutch-type
duol concentric volume controls which operate independently for balancing or simultaneously as the
Master Level Control. Other features include channel reverse, 180° phase reversal, input level controls
at all inputs. Sensitivity is 1.78 millivolts far 1 volt out. Dual low impedance autputs {‘‘plate fol-
fowers,’’ 1300 ohms) are provided. Frequency response is 10-25,000 cps == 0.5 db; less than .03% 1M
distortion. Uses 7 new 7025 low-noise dual triodes. Size 14”7 x 4%” x 10%”. Shpg. wt., 16 Ibs.
Complete with printed circuit board, modern.styling metal chassis and coge, profusely illustrated
instructions, all necessary parts.

LAFAYETTE KT-600 Stereo Preamplifier Kit

NEW! LAFAYETTE STEREO/MONAURAL BASIC POWER AMPLIFIER KIT

@ 2 PRINTED CIRCUIT BOARDS FOR NEAT,
SIMPLIFIED WIRING

@ RESPONSE BEVTTER THAN 35-30,000 CPS
= 1, DB AT 18 WATTS

@ LESS THAN 19 HARMONIC OR
INTERMODULATION DISTORTION

onLY 7.95 pown —
8.00 MONTHLY

® UNIQUE STEREO & MONAURAL CONTROL CENTER FACILITIES!

® QUTSTANDING PERFORMANCE SUPERIORITY!

® AMAZING NEW BRIDGE CIRCUITRY & CONTROL FOR 3d
CHANNEL OUTPUT FOR 3-SPEAKER STEREO SYSTEMS!

® VARIABLE CROSS-CHANNEL SIGNAL FEED ELIMINATES
“PING-PONG* EFFECTS!

® PRECISE “NULL" BALANCING & CALIBRATING SYSTEM =
BETTER THAN METERS!

® 24 EQUALIZATION POSITIONS PER CHANNEL!

® CLUTCH-TYPE DUAL VOLUME-BALANCE CONTROLS? Net 79.50

@ 36-WATT STEREO AMPLIFIER - 18-WATTS
EACH CHANNEL

@ FOR OPTIONAL USE AS 36-WATT
MONAURAL AMPLIFIER

@ EMPLOYS 4 NEW PREMIUM-TYPE 7189
OUTPUT TUBES

A superbly-performing basic stereo omplifier, in easy-to-build kit form to save youv lots of money and let

you get into stereo now at minimum expense! Dval inputs are provided, each with individual volume

control, and the unit may be used with a stereo preamplifier, for 2-18 watt stereo channels or, at the fiick

of a switch, as_a fine 36-watt monaural amplifier — or, if desired, it may be used as 2 separate monavral

18-wott amplifierss CONTROLS include 2 input volume controls, channel Reverse switch (AB-BA), Monaurat-

Stereo switch. DUAL OUTPUT IMPEDANCES are: 4, 8, 16 and 32 ohms (permitting parallel (monaural}

operation of 2 speaker systems of up to 16 ohms. INPUT SENSITIVITY is 0.45 volts per channel for full

output. TUBES are 2-6ANB, 4.7189; GZ-34 rectifier. SIZE 9.3/16”d (10-9/16” with controls) x 5%."h x

13V”w. Supplied complete with perforated metol cage, oll necessary parts and detailed instructions.

Shpg. wt., 22 Ibs.
5.00 MONTHLY KT-310 Stereo Power Amplifier Kit .. Net 47.50

LAFA RADIO

165-08 Liberty Ave, JAMAICA 33; N. Y. Wrire for, tRee B ge i e oanes "

154 RADIO-ELECTRONICS

KT-310

ONLY 4.75 DOWN

100 SIXTH AVE., NEW YORK, N. Y.
BOSTON, MASS., 110 Federal St.
PLAINFIELD, N. J., 139 West 2nd St.
NEWARK, N. J., 24 Central Ave.
BRONX, N. Y., 542 k. Fordham Rd.
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LAFAYETTE “STEREO" HI-Fl PHONO MUSIC SYSTEM
AN IDEAL QUALITY SYSTEM FOR LISTENING
TO THE NEW HIGH-REALISM STEREO SOUND!

For Stereo & Menaural Reproduction

NEW!

COMPONENTS
Lafayette LA-90 28 -Watt Stereo Amplifier 72.50
RO/ Garrard RC121/11 Changer 41.65

Lafayette PK-111 Wood Base 3.95

GE GC-7 Stereo Magnetic Cartridge 23.47
2-lafayette SK-58 Coaxial 12" Speakers 59.00
Total Reg. Price 00+6%

YOU PAY ONLY 167.50 SAVE 33.07!

A complete superb stereo hi-fi phono music system

brought to you by Lafayette to bring out the thrilling

capabilities of the new stereo recordings. Heort of the system is

the new Lofayette LA-90 with 28 watts per channel and with

oll the inputs necessary for o complete stereo control center. Other

fine components are the famous new Garrard RC121/11 4-speed

automatic record changer ready to accept stereo cartridges, the Lafayette

PK-111 wood base for changer, of fine selected woods; the new GE GC-7 stereo/

manaural variable reluctance cartridge with 0.7 mil genvine GE diamond stylus; and 2

of the unbeatable, for performance-value, Laofayette SK-58 127 coaxial speakers with built-in

crossover network ond brillionce level control. Supplied complete with cables, connectors, and easy-to-install
instructions. Shpg. wt., 66 1bs.

NEW GE (-7
STEREO COMPATIBLE
CARTRIDGE WITH
DIAMOND STYLUS

HF-374 Stereo Phono System, with mahogany or blonde wood changer base [please specity) Net 167.50
CAB-16 HF-375 Some as HF-374 but with 2-laofayette CAB.16 mahogany or walnut or CAB-17 blonde Resonator.type
speaker enclosures (specify which) Net 222.50

LAFAYETTE STEREO FM/AM-PHONO MUSIC SYSTEM
Same as HF-374 obove but with new Lafayette stereo Model LT-99 FM/AM Tuner.

HF.376 Stereo FM/AM-Phono System Net 237.00
ONI‘Y ]6'75 DOWN_] 2’00 MONIHLY HF-377 Same as HF.376 but with 2.Lafayette CAB-16 mahogony or wolnut or CAB.17 blonde speaker enclosures
Net 292.00

LAFAYETTE MASTER AUDIO CONTROL CENTER

with BINAURAL CHANNEL AND DUAL VOLUME CONTROL.
® Self-Powered ® DC On All Fllaments ©® 24 Positions of Equalization
® Tape Head Input, High Impedance ® Dual Cathode Follower Output Stages

This is not oniy the finest hi-fi preamp characterized by unmalched features, but it has been
functionally designed to keep pace with the conversian of your present hi-fi system to binaural
{Stereophonic) sound. Incorporates an extra channel and dual volume control for binaural
reproduction. Features include DC on all tube filaments, negative .feedback in every stoge,
duat cathode follower output stages and Jatest printed circuit construction. Less than 0.09%
IM distortion and less than 0.07 harmonic distortion ot 1V. Hum ond noise level better than
80 db below 3V. Uniformly fiat frequency response over entire audible spectrum. 7 inputs far
every type of phana, tuner ar tape. Tasteful styling, brilliontly executed. Size 12% "x 94 x
3%,”. Shpg. wt., 10V ibs.

KTY-300—Llafayette Master Audio Control Kit Complete with cage ond detoiled ossembly in.

structions. Net 39.50
LY-30—Same os cbave completely wired and tested with ¢oge ond instruction manual,
Net 59.50

® Conservatively Rated At 70 Watts » Inverse Feedback ¢ varloble Domping
o Metered Balance And Blias Adjust Controls e Avaoilable In Xit ond Wired Form
Here's ultra-stabifity in o 70 watt basic power amplifier emplaylng highest quality campanents
conservatively rated to insure performance ond long life. Features matched poir KT 88°s ond
wire ronge linear Chicaga autput transformer, varioble domping control, meter for bias ond
balonce and gold finish chassis. Frequency response 10.100,000 ¢ps *+ 1db. Hum ond noise
90 db below full output. IM distortion less than 1V39% ot 70 watts, less than 0.3% below 30
wotts. Harmanic distortian less than 2% ot 70 waotts from 20 to 20,000 ¢ps + 1 db. Output
impedance 4, 8 ond 16 ohms. Hondsome decorative cage perforoted far proper ventilation.
Size 14V x 10 x 7%” including cage and knobs. Shpg. wt., 40 lbs.
KT-400—Llofoyette 70 wott Deluxe Basic Amplifier Kit complete with coge and detailed
ONLY 6.95 ossembly instructions. Net 69.50
DOWN - LA-70—Some os obove completely wired and tested with coge ond instruction monual.
7.00 MONTHLY Net 94.50

NEW! LAFAYETTE STEREO AMPLIFIER KIT

¢ 4 WATTS STEREO OUTPUT
® COMPLETE STEREQO CONTROLS

ILLUMINATED SCALE
VU METER

® 34" SQUARE
@ JEWELLED BEARINGS

Brand new stereo amplifier kit far that extro small stereo
hi-fi set, feoturing seporote volume contraols; ganged
tone control; stereo, reverse and monoural switch. 40
millivalt sensitivityl Complete kit with tubes, rectifier,
oll parts and instructions. Only 9¥2” x 57 x 4'%”. For
110-120 60 cycle AC. Shpg. wt., 7 lbs.
KT-126 — Complete Kit

Net 18.95

COMBINATION MONEY SAVER

The KT-126 Stereo Amplifier kit and the new
Ronette OV Stereo Turnover Cartridge with
dual sapphire styli.

KT-136 .24.90

NEW YORK, N. Y.
100 6th Ave.

WOrth 6-5300
165-08 LIBERTY AVE.

BOSTON, MASS.
110 Federal $t.
HUbbard 2-7850

® 25-16,000 =+, db
® D'ARSONVAL MOVEMENT

Standard 7500 ohm (with 3600 ohm external resistor supplied) *'B’* scale
volume indicator calibrated in 0-100% and —20 to +3 VU. Accurate to
+0.2 YU from 35 to 10,000 ¢ps, 0.5 VU from 25 to 16,000 cps {O VU
corresponds to 100%,). Soft, non-glare illumination supplied by two buili-
in 6-8 volt bulbs. Dynamic and damping characteristics conform to
standard YU meter practice—99%, of final reading reached in 0.3 second
with suddenly applied sine wave, overshoot of 1 to 1%:%. 3%” square,
1-11/16” depth, 2-9/16" dia. mtg. hole. Shpg. wt., 1 Ib.
TM-80 Volume Unit Meter Net 7.50
PLAINFEELD, N. J.
139 W, 2nd $t.
Plainfield 6-4718

8RONX, N. Y.
542 E. Fordhom Rd.
FOrdham 7-8813

NEWARK, N. J.
24 Central Ave.
MArket 2-1661

PLEASE INCLUDE POSTAGE WITH ORDER

OCTOBER

JAMAICA 33, N. VY.

1958
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EASY PAY TERMS Available on orders over $45—
I Only 10°/, down—Up to 18 months to pay

LAFAYETTE-GOODMANS
12" 3-WAY SPEAKER

® 30 WATTS

¢ FREQUENCY RESPONSE
30-20,000 CPS

® PLUG-IN 12 D8/OCTAVE
CROSSOVER NETWORK
WITH LEVEL CONTROL

Custom-built by Goodmans of
England with_13; Ib. Alco-
max 3 Magnet. Features ax.
ially mounted, free-edged wide
range woofer, stiff-coned mid-
range radiator and compres-
sion.driver tweeter.

SK-110 Net 47.50

Two for Stereo .. Net 89.00

(AMNCA B3NY \

oo G

o

\

LAFAYETTE’S

1959 CATALOG
"Euvernythiing in Electronics”
260 GIANT-SIZED PAGES

Crer 380/ Yews

The Complete Catalog Featuring
“The Best Buys In The Business’’

FOR THE NEWEST AND FINEST IN
STEREOPHONIC HI-FI EQUIPMENT AND SYSTEMS
@ TAPE RECORDERS @ PUBLIC ADDRESS SYSTEMS
@ AMATEUR EQUIPMENT @ INDUSTRIAL SUPPLIES
@ MINIATURE COMPONENTS @ RADIO & TV TUBES AND PARTS
@ EXCLUSIVE LAFAYETTE TRANSISTOR & HI-FI KITS
Send for Lafayette's 1959 Catalog — the most com-
plete, up-to-the-minute electronic supply catalog

crammed full of everything in electronics at our
customary down-to-earth money-saving prices.

CONTAINS HUNDREDS OF EXCLUSIVE LAFAYETTE ITEMS
NOT AVAILABLE IN ANY OTHER CATALOG OR FROM
ANY OTHER SOURCE — SEND FOR YOUR COPY NOW!

A “must” for the economy-minded hi-fi enthu-
siast, experimenter, hobbyist, engineer, techni-
cian, student, serviceman and dealer.

Seaders cre He- T

The most complete selection and largest stocks of hi-fi components and
systems—available for immediate delivery at the lowest possible prices.
Save even more on Lafayette endorsed “‘best-buy™ complete systems.

cr

ON
POST
¢arD | Address

AND
R paste | O Send FREE LAFAYETTE Catalog 590

LAFAYETTE RADIO, Dept. s,
P.0. Box 511, Jamaica 31, N.Y.

our SEND FOR THE WORLD’S LEADING ELECTRONICS,
RADIO, T.V., INDUSTRIAL, AND HI-FI GUIDE

........ Zone. ... State. .. .....

165-08 Liberty Ave.

JAMAICA, N. Y.
AXtel 1-7000

NEW YORK, N. Y.
100 6th Ave.
WOrth 6-5300

BOSTON, MASS.
110 Federal St.
HUBbard 2.78S50

S42 E. Fordham Rd.
FOrdham 7-8313

BRONX, N. Y. l

NEWARK, N. J.
24 Central Ave.
MArket 2-1661

PLAINFIELD, N. J.
139 W, 2nd St.
PLainfietd 6-4718

NEW!

Lafayette . e~ \
TRANSCRIPTION PLAYER % —
WITH 3 LB. 12" elissiidididlss

a

ALUMINUM TURNTABLE

Professional 4-speed player
ideally suited for stereo. Has
magnetie eddy-current brake cator with two meters, for
permitting 3 109% speed var-
iation. Amazingly low priced!
Shpg. wt., 14 lbs. tems.

NATIONALLY ADVERTISED |
4-SPEED AUTOMATIC
RECORD CHANGER i 20,000 OHMS PER VOLT DC -

Famous brand latest model
with new GE GC-7 Magnetic
Compatible Stereo Cartridge
wlith diamond stylus. Guaran-
eed to please or money re- cover. Has 23 most used
funded! Regular 69.50 Value!
Shpg. wt., 21 lbs.
PK-251—(less Wood base)

NEW!

g

STEREO BALANCE VU METER

Dual audio output leve! indi-

comparing audio levels. Ideal
for balancing hi-fi stereo sys-

Net 37.50 T™-40 Net 8.95

NEW MINIATURE
HIGH SENSITIVITY MULTITESTER

10,000 OHMS PER VOLT AC

",
ﬁl
I

NEW GE 6C.7
STEREQ
CARTRIDGE
WITH
DIAMOND
STYLUS

20,000 ohms per volt DC and
10,000 ohms per volt AC in-
strument. Hand-held, weighs
only 10 oz! Clear plastic face

ranges selected by single
switch, With batteries and
leads. Shpg. wt., 1 lb.

Net 22.50

Net 39.50 AR-660

RADIO-ELECTRONICS

www.americanradiohistorv.com

f

pomnee Y


www.americanradiohistory.com

3,00 AUyt PUO SUIWNHSU UG8 |OUOINNS)
AD "USWALINL BULY “119408dS 15eppPY diiqng
*seinsopul puc usyosdipnoy J4BIH 1ebpuy

*{391)14 101140 UCRIIG £ )X A1053335D ayy Yooy

*S2YSIUY INUIOM JO YOO PIwW[ UL FNIINAN 05N cwAalchS A-] (1Y F3LOM
18:400d3 oBuor 0} 114ISIYd In04 AQ PI|PUDY 51 {40 WoIy tDq Of 19949 028

“$81030)3u3 pun siagnads Ayipepy 4Oy

\ §0 U 4apdwod jsow s Assnpurl ayp .
T uo UCHOWIOJUI 104 vv_o>'o:uu_w 2:.“» 00°07$ 42N 1O¥INGD NOJHALS £XX oy; of 8)nq1UOD Jou 300p $dI OOE M0|2q $50Q) 0238 105 QIQIIN SIDuINbasy "i0) :SUce “auSydel i Bhody-SiLE)I Ml whioy
L 1 1AP3D 1nnd ysy cssnpy aapd diasa 05'6Z1% 42N swaysds Aduandiyya ybry 104 31 NOIYILS asoys Ajuo $33npoidas UO2IAIG Ayl 2INDIQ 40AWOD 5§ “JIMIUD Yy 1 UOING P NVOIHIW ‘NYNYHINE “INI “IDI0A-OILII
Ul pUNOY SLOHDUIQWOD A-F §O APMNW .7&» 000’6l ©1 QOE :2%uodsas ?:u:co.t *1a)0ads Sbudl-||n} PUOIE D PPB Of NOA JIUISD | ULI0P IFDAS IBYA ‘ASUOW NUA
3Yi JO M3} D ING 210 UmOYS SwshG sjuauodwod Aduanbasy ybiy puo 3(qals "SSOG-plw A-J Sl 3y 2a0y 3 $2ADS 130.d 23003 JN0A $3A|0S IDY4 WalsAs 13403d5 II04-04133|3 MIU-||D Y]

*asud saybiy
D " * ° suonodlIAdS ysiuy-woysny
of I|QO|IDAD s[apow jpid3dg
618$ 2N
‘Bujsnoy Aipsodwajuod
paubisap-aauping Ul 009 UBILOG
0£6% 42N
“Buyjhys jouoyiposy
Ut Al UDIINDY 3y} SO IGO[IDAY
“Ait|oas jo uoIsn||l ADWHIN Iy
304 duouwsopad yoad yum
pauigwod 3Mis jo awonda
2y] ‘uoyd>2443d |Duoy Jjownin
pupwap oym s1audsit Bunyou
“WLIDSIP 504 JO) WsAS Jayoads
~pao| dun(ap jsour ysabin)| s plrop

NVIJIdlvd
3|qoindwodu) ayy uo-ppy

T

06v$ 5N
43UPIN4 M B30y
q Pajkis Ajjpuoy
->uny Buisnoy Asosod
‘wauod |nyun0ag Aq
pasopua A| [BupIo)
10 |dwod J3aup

III , NOHHUHHA.LS A-H NO-AAdV

om) dajls 9reuaalre

STY$ 2N

$03:D
wooi Buiay §sapooiq
1340 wsjDas Ains
sui s3duInbasy ybiy
Asap Ajquasso 13ap
8|qayy pPud YUY pIw
|o1xood ur Jddund
uoI0 P Aq pajuaw
3)dwod 'abuos ssnq

PUD UoINITUOD
woy swos $azyn

009 NVIONO19
A-3 #4i uo-ppy

104 puny daap
104 pajou usoy )
yasdiy A-3 uudginy

Al TYNIQ3VD
A-3 3y} uo-ppY

£6€$ 9N

I344d 031343 |10}
pup uolsiadyp wow
1xow 2416 04 syuavod
wod A3uanbay ybiy
Aiaa puo 3)qas; adky
uolIBIHIP O puo
2335 1ad s32A> 008
1D A0 33350 IIALIP
$50Q YIulC| |njIdamOg
“IUIuSAUDY 1O} |[Dm
syt Buojo yo Aduand
1342 $SDQ ||n} 1O} 13U
103 3yt u1 vonoiado
SMO|[0 washs Aom-¢
Jpiodas axnjap |
Aouabay a|iypsiaa ay]

111 ADN3IOIY
A3 34) uo-ppy

om)] dags

§9€$ 9N

Lipqipno puokaq o}
sd> Of wouy asuods
-3y {19403501 QEEX
PuOTIBALP HHA SEL

|qQwasso 2)q3s puo
$50G-p1wt |DIXOOD OF
AW ‘1280p JY ML
waysds 1ayoads Joi0
1POI~2211pUL Ydul-Z|
IANBP A" yitm w0y
POPIo) .. Y25duy
535 "9|D2s J3|ows
© uo yng ‘uoibioagy
A-3 wadyubow ayy
40 s310034 ubisap o
Buyoiodiodyr wayshs
ADm-p 312)dwod maN

IAl NOTYNLINID
A3 3y) uo-ppy

J0

65€$ 19N

$judu

lwod Aom-p saaup
spoq| 13941pal Yourg|
JAOIP $IPNHIY] “$IHSI
134201043 3314-23ubU
0521 ‘YIOOWSs yYjim
sfuodsas ssog |onsn
-un Buipropp ‘wdy
sAg pappol-asnyy
dvjdwe> y “tapow
Buiysivany viapow
Auow yiem Ajjnyo30:B
saziuowsoy ‘ubisap
Aog-mO| dwospuoy
HDWS W JAL $594YInQ
44 4O UOISIIA FXN|AQ

Al NOLIT¥VD
A3 241 ue-ppy

£0€$ 19N

‘3|qD|IDAD JOU $1
JOUIDD O 342ym U
-1sod ||om-ay-Buojo
ul Ajuinwydo psado
o} paubisag “waysAs
13ALp Jwos SN YY)
10130 311y $ayNDwW
‘@291d uvorundwo?d)

1 $INDUVW
A-3 34 vo-ppy

TIES 9N
‘0210 Buiuasi] §sapim
1340 021348 §39q A0S
-u abuos ybiy Asaa
puD 21qan ut suoy
uoHIOHI] “Ituodsas
#Buns ysamo) 40}
pPannbai ynow usoy
3640) ayy w0y J2u10d
ays puo woos Butay
Yi 40 s[|om 3y ‘suoy
-i0dosd Buispaid jo
@ad ainjwing pod
-wod ul oY usoy
P2PIoy 131 “uannp
-0idas sbuoi-apim
1U2131439 ‘Yjoows
10) washs sayoads
-pnho} Aom-g 2j0s0
-das patuadi-yds
axnjap ‘yoodwod)

I IV¥I0ISINY
A-3 244 uo-ppy

To6TS 9N

suIoy Jau
-103 0y #dupusopad
Ul sas0dwod) “asns
-0|2ud jO 1034 JO puD
MO| pjunow 13ALP
Z1 Yitm adouvnd
BIpeo):3sofd A3
yBnouy 3buos ul pa
-puaxa A)|0133dsa 51
ssoq ‘0210 Buyuaysy
021343 Ipm b o
SUI0Y UOHIDIHP JO
2tn yBnnmyy acundc
31 yjoows ‘quaid
1339-19dnG "wyshs
13a1p Aom-p pado
19aap AlyBry ybnoayy
26u0s puo Juoy jo
Auind 1oy paj9d3xaun

3AI §SIHONA
A-1 241 uo-ppY

(061§ 12N} STY$ 12N} (S9€$ 42N)
2N 618$ 009 uosBioan) A-3 Al |oUIpID) A3 e6€$ +2N) AL uouUnua) A3 (6SE$ saN] (Z6T$ 1°N)
*Atosodwajuo) 0O9 UDHIOY ayy so yons 3y} 5O Y3ns 111 A>uabay A-3 ayy o Yons Al UeypD) A-3 {zie$ 1oN) Al $33yanQ A-3
‘046% ‘|puonpoiy 009$ Puo 08¢$ 08v$ Puo 00v$ MIUSHSD YIS SLES PUC STES 344 50 yans (11 490450y A-] ayy Jo 244 50 Yans
Al UDDWD ) BOPRIIDG A-3 uaamiaq uaamjaq 00¥$ Puo 5££$ EIMINg SLES PUD STES {€0£$ 412N) 00E$ Puo 00Z$

ajqoiodwodu; ayj O Yons
00Y$ 1040 Gulsod washs
Jax0ads Youp-g| Jaus0d Aome-p

Buysod wayshs
1eqoeads youi-g
13ui0) ADM-p

Buysod wayshs
Jexpads yiurg|
19u10d ADM-}

uaamyaq Buysod
wejsds soxoods
Your-g Aom-g

A

Buisoed waysds
Jayoads yiur gt
213u103 Aomep

uaamiag Sunsod
wsAs sayeade
Youpg| hom-p

111 sinbiow A-3 243 50 ydns
STE$ Puo 00C$
Uaamiaq Buysod wayshs 1ayoads ADm-¢

uaamiaq Buysor
wajshs 1aynads
Yaur-z| Aom-y

washs aeyeadds posodoad a0 jussoad anodk sr STY) JI

HOIOA"OHA.LOHTH
LSHNIA HH.L O.L

®

*09194s 10y Jan0ads
Puodas b ppo nok [yun Af|oinouow Aojg
13y dwoaid-19dwo [onp Mwuoyd
-021245 AuO ypm pOIs 'washs Apjapy
Jotiul 4n0A 51 S1y) §| "2 wo-3:d
WO Puodas O 500YD UYL
05°22S N |oinouoy dyddog
Jiw £ ©4 02124¢ puowoI( |Iul £ wosy
sa0uiny sAAS [ONQ—LSAWST 1300OW
0$'61 3N" " “ """ 7" 3njAig puow
“0IQ W £ Yim 031345 —QgWIZ 1300OW
o8plapo) oceieig APojeA A-) ey Jo
0§°22% 3N |oinouoy diyddog
(W £ 0} 03134§ puowolq |Iw £ woiy
sda0uin] nA4g 1OnQ—1SQ 9T 13AOW
0S76t§ 9Nttt anjhig puow
sDIQ MW /7 Yum 013G —QIZ 13OW
spoeu Jnok i1} of [epow By} esooy)
"piopunys s, Ansnpu) ey 5| eBpjauo)y
004915 eo|qlindwo) A|piogl A-3 O4L
*i03m PIDdSI
136uc| 'uoydnpoadas 1343q saAab
©ccazs |oapr st snjAs [dsyddos o
puowolp) 2jqoas0[dds W £ OIS 10}
asn 1a6UOYd PIOdRI SmO(|C Jossaiddng
J|qQuny uI-Ing A-J dAISAIX] juiny Ou
Yim 380 wy |y 35134d Sa1Ip Sjudw
=319 Dtwoidd> omy ‘abpuysed Jyubow
AuD m0|2q JOj 240 2Jquns puo wny
“anind yy|y o} Aqipno puokag o)y
I$2SUOUSIL §SIYI0|F “SPUUDYD UIIMIIQ
qQp Q7 s9a0 :uoyosodas |duuoyd
153 “9duoHdwod (DjuOZHIOY Puo (0D
-H13A §s3ybiY °(OinDuow 10} IBPIHIOD
juataid 1n0A Of U JoIIdNS '0RIYS
104 PI|IINIUN 113443q $P20I31 || sho|d
41 oa0ad e1n ut Aposijo spuoinoy)

ADAIULUYD OTUIALS AT
arqpnedwod y
Alre1ol



www.americanradiohistory.com

P

Right now RCA is offering for the first
time anywhere, one of the greatest for only
bargains ever presented on this \ RCA

or any other midway! With this \ TUBES! /,

exclusive RCA offer, you receive
these valuable premiums
absolutely free with your

purchases of RCA Receiving Tubes!

for only

RCA
TUBES!

FREE—a $19.95 value—the FREE—a $59.50 value—your choice
exclusive RCA TV-TOTER! 1\ of a Bulova watch! Choose either
i the handsome ‘‘Pacemaker’’ for
yourself, or the lovely ‘‘Nanette’’
for your lady. Absolutely free with
your purchase of 750 RCA Receiving
Tubes. »

Saves your time, your en-
ergy. Safely handles chassis
and sets, upstairs, down-
stairs, in the shop. Rugged.
Lightweight. Absolutely
free with your purchase of
250 RCA Receiving Tubes.

See your authorized
RCA tube distributor
...today! This

offer is good for

a limited time only!

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.

Wwww.americanradiohistorv.com
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