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FIRST CARDIOID AT SUCH LOW COST!

CUTS BACKGROUND NOISE

Accepts Only the Sound You Want

IDEAL FOR STEREO RECORDING OR PUBLIC ADDRESS

Unidirectional pick-up and tailored response of the new E-V
729 Cardioid make it economically ideal for many applications
in public address, paging, dictating, home recording, amateur
communications, and other sound use. The 729 Cardioid rejects
unwanted rear-background noise and room reverberation. Per-
mits working from nearly twice the distance of conventional
microphones. Reproduces only the sound you want, more faith-
fully and distinctly. Instantly slips in or out of desk-base
supplied with microphone. Feels good in the hand.

Typical Cardioid
Polar Pattern

Model 729

Model 729 Cerdioid Ceramic. Corp ete
with desk-base and floor stand adapter.
Ceramic generating element withitends
extremes of tamperature and hunicity.
Response 60-8000 cps. Output —55 db
High impedance. Two-tone gray.

List Price, $2¢.5C

Model 729S. \ith switch. List, $2€.5C

CHOOSE FROM THESE AND OTHER E-V LOW COST MICROPHONES

Model 926 Slim Crystal. For hand or stand use. Model 924 Lavalier Crystal. For chest or hand
Non-directional. Moisture sealed crystal. Re- use. Non-directional. Moisture sealed crystal.

sponse 63-8000 cps. OQutput —60 db. High im-
pedance. Tiltable head. Satin chrome. List, $29.50

Model 920 “Spherex’’ Crystal. All-direction pick-
up. Moisture sealed crystal. Response 60-7000
cps. Output level —50 db. High impedance. Satin
chrome fnish. List, $27.50

Model 712 Compact Ceramic. Fits comfortably
in the hand. Non-directional. Response 70-7000
cps. Output —55 db. High impedance. Gray
Styron case. List, $7.50

Response 60-8000 cps. Qutput —60 db. High
impedance. With neck cord, support clips, and
cable. Satin chrome finish. List, $20.00

Model 727 Slim Ceramic. Instantly lifts out of
base for hand use. Non-directional. Ceramic gen-
erating element. Response 60-8000 cps. Output
—55 db. High impedance. Two-tone gray. With
desk-base and floor stand coupler. List, $18.00

Model 727S. With switch. List, $20.00
Wide choice of Dynamic models, also available.

See Your E-V Distributor, or Write for Catalog No. 136 to Dept. 99-E

ELECTRO-VOICE,
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NRI'S PROFESSIONAL TELEVISION TRAINING

A Fast Way To
Reach The Top

InTV Servicing

Oldest and Largest Home Study Radio=-TV School
Trains You to Fix Any Set Easily, Quickly, Correctly

Professional Television Servicing is a
field for the trained man, for the expert.
The man who knows a “little” will soon
be left behind. Time wasted in locating
defects by “trial and error” methods can
cost yox money; easily made mistakes can
mean callbacks, unhappy customers, even
parts that cost money to replace.

Take time to get the training you need
to get ahead, enjoy the high pay jobs.
That is what NRI’s Professional Tele-
vision Training can do for you. It /s not
Jor the beginner. NRI's Professional Tele-
vision Training is planned for the man
with some knowledge of Television or
Radio but who realizes his need to know
more; so he can make Television repairs
more quickly, confidently and accurately.

All-Practice Method

NRI’s Professional Television Training
is practical, complete. You do more than
read about circuits or just build them.
NRI is all-practice, guided training. NRI
has spent years in developing training
equipment you use to conduct Television
Servicing experiments, make tests and
thoroughly understand the causes and
effects of Television problems. You get
practical experience, first hand knowledge
of Television Receiver defects, learn how
to diagnose them and how to service them.

All equipment is yours, to keep. The
professional quality 5” Oscilloscope you
build will be a valuable part of your Serv-
icing Equipment. You get other kits, de-
veloped to speed your knowledge and
confidence, including a 17" picture tube

“The man who
learns more...
earns more’’

The professional TV Serviceman earns
good money, enjoys respect and the op-
portunity of a secure, growing profes-
sion. But you can’tafford to "'guess.” You
must have training to succeed. NRI can
provide it for you.

FOUNDER
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‘ Scientifically Developed Equipment for Training l
Makes Learning Fast, Efficient, Practical

and all components for a TV receiver that
you build to learn circuitry and make
tests; setting up defects just as they might
occur in actual servicing.

Color TV Manuals Early

The day you enroll, NRI sends you spe-
cial Color TV manuals to give you knowl-
edge of this growing phase of TV. Full
color pictures, diagrams help speed your
training.

There is no better way to get Profes-
sional Television Training than through
NRI. NRI is the oldest, largest home
study Television-Radio school. For over
40 years, NRI’s business has been TRAIN-
ING men for success in Television-
Radio. NRI graduates hold jobs in every
part of the industry. NRI methods are
tested, proved. You train at home in spare
time, get personal attention from instruc-
tors who are specialists in Television
techniques.

Not For Beginners

NRI’s Professional Television course
condenses knowledge and experience
that would take years of hit-and-miss
learning. You learn how experss diagnose
and repair TV defects. You are shown
professional techniques to help you service

WWW.americanradiohistorv. com

ANY MAKE, ANY MODEL Television
receiver properly and without wasted
time and effort. You know the *‘what”’ and
the “why”” of TV Servicing so you can
compete with other professionals.

Send For FREE Catalog

Mail the coupon now for free catalog of
what you learn, equipment supplied. Cost
of entire course, all training equipment,
Color TV manuals, etc. is low. Monthly
terms if desired. NATIONAL RADIO INSTITUTE,
Dept., 9JFT, Washington 16, D. C,

National Radio Institute
DEPT. 9JFT. WASHINGTON 16, D. C.
Please secnd my FREE copy of “How to

Reach the Top in TV Servicing.” I under-
stand no salesman will call.
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EDITORIAL

29 Electromyography—IHugo Gersback

ON THE COVER

{story on page 38)

ELECTRONICS An ingot of germanium in a

graphite boat is moving

v 30 Electrostrictive Ceramics—Rufus P. Tumer through the radio-frequency
32 Pedro and the Swami—Guy Slaughter | coil that melts o portion of
35 Technicians Look at Electronic Weighing Systems, Part I-Edwin % e heated [pontionsigof
> the ingot on each side of
Bohr the melted zone can be
38  99.99999999% Pure (Cover Feature)—Eric Leslie traced in outline.

39 Direct-Coupled Transistor Circuits—Nathaniel Rhita Color original by Larry Ank-

ersen. Sylvania Research Lab-
| oratorie
WHAT’'S NEW .

40  Pictorial Reports of New Developments

RADIO

41 Broadcast-Band Booster—I. Queen

v 42 Citizens’ Band Radios . . . How They Work—Robert I. Scott Hugo Gernsback
46 ABC'’s of Mobile Radio, Part VIII—Leo P. Sands e LA P
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Fred Shunaman

TEST INSTRUMENTS .............. ..Managlng Editor

Robert F. Scott

v 50 Test the Chussis in the Cabinet—RR. L. Winklepleek = W2PWG, Technical Editor
52 Low-Cost Vtvm or Converter—David John Lewis R e
53  Meter-Sensitivity Multiplier—I. Queen | Quel;r.\m
534 Simplest Scope-Beam Intensifier—Tom Jaski S ... Editorial Assaciate
53 How to Burn Out a Voltmeter—Warren J. Smith RObertG Middleton

_..Television Consultant

A U D I O = H I G H FI D E L I TY E“zabe‘t.h‘.smligrgguctlon Manager

Cathy Steckler

56  Speaker Damping Is in the Cone—Charles B. Graham . .Advertising Production
66 Home-Built Professional Crossover—Dr. A. H. Frv wm. Lyon McLaughlin
68  Multi-Impedunce Amplifier—Harold Reed 5 l“;h Wrration ictgige
72 All About the Reflex Enclosure, Part VII-P. G. A. H. Voigt SoLEneh At Diector
80 New Discs and Tapes, Sterco and Mono—Reviewed by Chester Fred Neinast

Sﬂnt()ll ......................... .Stafl Artist

Lee Robinson
Director. Advertising Saies

T E L EV I S | O N John J“‘”Lamson

...Eastern Sales Manager

v 88 Diagnose Common TV Faults—A. V. J. Martin G. Aliquo
92 TV Service Clinic—Conducted by Robert G. Middleton =

Circuiation Manager

100 FAM-TV Dx—Robert B. Cooper, Jr. LT B
102 Oscillator Squegging—Lucian Palmer Robe” Fallath
..Promotion Manager
136 Books 131 Noteworthy Circuits nates
133 Business and People 124 On the Market
87 Correction 119 Patents fevat
16 Correspondence 107 Technicians’ News
129 Literature 121 Technotes Average Paid Circulation
111  New Tubes and Semiconductors 116  Try This One Over 187,000
6 News Briefs 123 50 Years Ago .
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BETTER... MORE COMPLETE...LOWER COST...
WITH NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING!

.Training that is proved and tested
in Resident Schoo! shops and
laboratories, by a School that is
the OLDEST and LARGEST of
its kind in the world

You learn ALL PHASES of
Television-Radio-Electronics.

Other schools make several courses
out of the material in our ONE
MASTER COURSE . and you
pay more for less training than
you get in our course at ONE
LOW TUITION'

MORE MONEY
= TELEVISION

RADIO-ELECTRONICS

BETTER..

MORE COMPLETE...
LOWER COST...

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

WILL CALL

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

You are needed in the Television, Radio, and Electronics industry!
Trained technicians are in growing demand at excellent pay— in
ALL PHASES, including Servicing, Manufacturing, Broadcastng and
Communications, 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 opportunities, including many
technical jobs leading to supervisory
positions.

YOU LEARN BY BUILDING EQUIPMENT WITH
KITS AND PARTS WE SEND YOU. Your
National Schools course includes
thorough Practical training—YOU
LEARN BY DOING' We¢ send you
complete standard equipment of pro-
fesstonal quatity 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 TH
picture tube is included at no extra
charge.

EARN AS YOU LEARN. We'll show vou
how to carn extra money right from
the start. Many of our students pay
for their course—and more — while
studying. So can vou

RESIDENT TRAINING AT LOS ANGELES

If you wish to take your training in eur 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
ileqtromc equipment - - professionally installed

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

SEPTEMBER, 1959

LESSONS AND INSTRUCTION MATERIAL ARE
UP-TO-DATE, PRACTICAL, INTERESTING.
Every National Schools Shop-Method
lesson 1s made easy to understand by
numerous illusirations and diagrams
All instruction material has been de
veloped and tested in aur own Resi
dent School Shops. Laboratories and
Studios

SEND FOR INFORMATION TGDAY . . . 1t can
mean the difference between SUCCESS
and faiture for y()u’ S¢nd -for your
FREE BOOK "'Your Future in
Television-Radio-Electronics™ and
FREE Sample Lesson. Do it TODAY.,
while you arc¢ thinking about your
future. It doesn’t cost you anything
to investigace '

GET THE BENEFITS OF OUR OVER
50 YEARS EXPERKENCE

Approved for
Gl Training

NATIONAL@SCHOOLS(,

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

0O DU & W RN

WORLD-WIDE TRAINING SINCE 1905

] MAIL NOW TO !
’ NATIONAL SCHOOLS, Dept RG-99 ’
’ 4000 S. FIGUEROA ST LOS ANGELES 37, CALIF. '
Rush free TV-Radio “Opportunity” Book and sample
. ! tesson. No salesman will call. ]
SRR foe - '
PRI | f_L ADDRESS — 1
CITY ZONE _STATE
NATIONAL SCHOOLS , Check if interested ONLY in Residen! School training at Los Angeles.
. ‘v[T[RnNS Give date of Discharge — — ——
Los Angeles 37, Calif. ' L o o o e = = = o = o - -
5
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DR. RUSSELL H. VARIAN, who with his
brother Sigurd invented the klvstron,
died July 28, at the age of 61, following
a heart attack which felled him while
aboard the cruise shin Northwind, west
of Juncau. Besides the klystron, a de-
vice vital to radar impovtant in para-
metric amplifiers, Dr. Varian held more
than a hundred patents in the fields of
Microwave electronies and anplied phys-
ics. He was chairman of the hoard of
Varian Associates, a California elec-
tronies firm he helped found 11 years

ago.

NEW DEVICE for switching or mod-
ulating high wattage ac with small
direct currents is the Ouvitron, a re-
cently developed electrochemical cell.
It’s simple—two load-connected elec-
trodes and a grid control element im-
mersed in an electrolyte, permanently
sealed in a small container. It is made
by Ovitron Corp., Detroit, Mich.

The electrodes are normally coated
with a nonconducting oxide film. Volt-
age applied to the control element
polarizes the clectrodes at once, making
the oxide film conductive by foreing
metal ions into it. Current can then
flow freely between the electrodes.

Typical unit being shown in the photo
by C. R. Allen has power gain up to
28 db and controls up to 770 ma with
only 32 ma. Internal resistance is about
2 ohms. Printed spees so far refer to

L sEeRERTAE TR b

operation at 60 eycles, but the device
has been operated at 1,000 cyeles with
little difference. Units have already
been  built for handling up to 15
amperes. The diagram shows an Ovi-
tron in the on condition with de control
cxcitation obtained from the load cur-
rent with two small diodes. A variable
resistor substituted for the switeh at
upper left allows continuous modula-
tion of the load current.

TUNNEL DIODE promises large amounts
of amplification at frequencies that
may run up to 10,000 me. Power re-
quired may be less than 1% of that re-
quired by a transistor.

First described by the Japanese scien-
tist Esaki in 1958, the tunnel diode,
according to RCA and G-E scientists, is
a -1 junction composed of materials
more heavily doped with impurities than
conventional diodes and so made that
the barrier layer between p and n sec-
tions is very thin. A low forward bias
is placed across the diode. As this bias
Is increased, the current increases more
rapidly than standard diode theory
would predict. Electrons that would not
normally have enough energy to get
“over” the barrier are said to “tunnel”
through it. As the bias is increased still
further this tunneling effect drops off
and the diode begins to act more like
a conventional type. This causes an
actual decrease of current as the volt-
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age is being increased. Raising the volt-
age still more causes the current to rise
again in a normal manner.

Because of the negative resistance por-
tion of the voltage current curve, the di-
ode can be used as amplifier or oscillator.

In a press preview given by General
Electric Co. in New York an FM re-
ceiver using only a single tunnel diode
plus an ordinary diode detector was
demonstrated. Output was sufficient to
operate an audio amplifier in a normal
manner. Also displayed were an oscil-
lator that held frequency while being
alternately put in an oven and a tube of
liquid nitrogen.

A gain of 30 db at one-me bandwidth
was obtained in the 100-me region and,
up to 80-db gain has heen gained in
special narrow-band systems.

Still in the developmental stage and
possibly a number of years from praec-
tical application, the tunnel diode may
have important applications wherever
light weight and independence from en-
vironment, low noise at high frequencies
or fast action is important. Examples
are satellites or portable and citizens
radio; many types of uhf communica-
tion and even uhf TV; control and
switching, where the tunnel diode ecan
act 100 times faster than a transistor.

“LAUNDROMAT'" approach to the paper-
work problems of the small business
man is promised by RCA’s data proc-
essing centers, first of which was
opened at Chervy Hill, N. J., recently.
Built around RCA’s 501 computer, the
centers will he open to businesses not
large enough to justify ownership of
a data-processing system. In some
cases, a week’s work may be hrought
in and run through in part of a morn-
ing. In others, the volume of business
may justify installing some equipment
in the ecustomer’s office. In medium-
sized businesses, this would be sufficient
simply to transmit information to the
processing center; the results would be
returned to the customer in paper
form. In even larger establishments,
complete input and output cireuits
might he maintained in the customer’s
office—thus work could be done almost
as fast as if the business owned a data
processor.

BIRD OF TIME is the name given by
Hughes Aireraft engineers to their
latest project, a clock in a satellite,
to be used to check Einstein’s theory
that a clock traveling at great speeds
would apparently run slower than one
on the earth. Such a clock would have
to be extremely accurate, if any dif-

RADIO-ELECTRONICS
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EMPLOYMENT.
SERVICE

* ‘ ADVANCED
el EDUCATION
NEEDED

Follow S

TECHNICAL EXPERIENCE

DeVry Tech’'s ““Road Map” a|0ng REQUIRED!

Opportunity Highway

TO A BETTER JOB IN

TELEVISION ¢ RADIO

ELECTRONICS!

Prepare in Spare Time at Home Now

> for that REAL Paycheck!

CHICAGO
TORONTO
LABS

!
‘ "b There's good money, opportunity for security, a bright future in Electronics. It's a
\L b field full of jobs, jobs to suit many tastes and to fit many kinds of ability; jobs GUIDED
Y from working on space rockets to running a neighborhood service shop. But you MISSILE
H don't find jobs like that without some kind of a map, drawn by men who know CONTROL,
Emplqyment Service where the jobs are, what the jobs demand, and how the average man can train
Avoid blind alleys! DeVry Tech to get and hold them. To draw you a map like that takes an organization like
Training helps you prepare, Devry Tech. To provide training like that, again it's DeVry Tech!
then its Employment Service . ] . : .
is ready to take over. Usually DeVry trained men earn good money in many kinds of jobs in almost all branches

we have more jobs for of Electronics. No advanced education, no special experience is _required for our
graduates than we Home Training Program. If you can follow clearly-written directions, understand
can fill! Training Movies, work basic experiments with commercial-type equipment, and

have the will to train for a job with good pay and fine future—then send the

coupon today.
Accredited Member of National Home Study Council

GET THESE TWO
FREE BOOKLETS

Where the good jobs are,
what training you’ll need,
how you can get that

training: here it ali is.
Send coupon, get de- ’/
tails. 1t's as simple

as that!

Let DeVry Plan Your
Trip To The Future

DeVry will advise you
just what preparation
you need for the job
you seek. You don't
have to go elsewhere
—DeVry supplies the
DeVry's Home Training Program is training you need. Electronics in
so effective because it is backed SPACE TRAVEL
by many years of experience in its

A A “0 h A ica’
ISR T L L MAIL COUPON TODAY

is a difference! vy € o
oo Training Centers DeVRY TECHNICAL INSTITUTE
4141 Belmont Ave., Chicago 41, lll., Dept. RE-9-P

Please give me your FREE booklets, “"Pocket Guide to Real Earnings’ and
*’Electronics in Space Travel,”” and tell me how to prepare to enter one or
more branches of Electronics.

2 RESIDENT SCHOOLS

Modern well-equipped, DeVry
Training Centers in Chicago
and Toronto offer thorough
day or evening training.

NAME AGE
PLEASE PRINT

DEVRY TECI'INICAI. IHSTITUTE STREET AvT

ary S _ZONE____STATE
4141 Belmont Avenue °* Ch|ca9° 41, Ilinois [ Check here if subject to military training.
= DeVry Tech’s Canadian Training Center is located at
Former'y DeForest’s 'rra""ng, Inc. 2059 626 Roselawn Avenue, Toronto 12, Ontario.
SEPTEMBER, 1959 7
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ESL Gyro/balance arm

ALIAVE)

®.

SI04INO

| of Time”

> |t your stereo system often sounds unbalanced,
the fault may lie in the arm. In many cases,
proper channel balance can be achieved by
replacing your present arm with the
superlative new ESL Gyro/halance.

» For balanced playback of stereo discs, the
stylus must be kept in perfect contact with the
record groove. No turntable is always level;
with a conventional arm, even a tiny tilt
may result in gravitational pull which adds
pressure on one side of the groove. This
uneven pull deteriorates the sound, and
greatly increases wear on valuable records
and styli.

P A Gyro/balanced arm can eliminate
gravitational pull caused by an unlevel
turntable, and only the ESL arm is
Gyro/balanced. Even with the turntable tilted
ninety degrees, the ESL Gyro/balance arm
keeps the stylus perfectly centered in the
groove, and the output of both channels
balanced!

» Join the thousands of musicians, engineers,
and music lovers whose records sound better
and last longer with the ESL Gyro/halance
arm. Only $34.95 at your dealer's.

» It's no secret that the most advanced stereo
pickup—for the Gyro/balance or any other
arm—is the world-famed ESL Gyro/jewel
electrodynamic cartridge. At only $69.95 (far
less than the cost of a comparable stereo
amplifier or pair of speaker systems}, can
you really afford not to own the finest?

FOR LISTENING AT ITS BEST

Electro-Sonic
Laboratories, Inuc.

Dept E * 35-54 30th Street
Long Island City ¢, NY

®

NEWS BRIEFS (Continued)

Dr. Harvold Lyons, in charge of “Bird
projeet and atomic
inventor, shows how in a satellite it
could c¢hecek the theory of relativity.
ference were to be noted at speeds
attainable by present satellites. A spe-
cial masterr clock weighing only 30
pounds is under construction for the
purpose. Its error is estimated as less
than a second in 1,000 years.

The theory that time moves more
slowly at speeds approaching that of
light is one of the most intriguing
facets of the relativity theory. It is a
favorite theme of science-fiction stories
in which, for examnle, the hero bids
farewell to his 20-vear-old sweetheart

- at the spaceport, returning “a year”

later to find her 20-year-old great-
granddaughter. At the 18,000-mile-per-
hour speed of the satellite, however, the
expected difference in time between the
moving and earthbound clocks would be
only about 1/60 second a year.

Besides checking the theory of rel-
ativity, the atomic clock would be useful
in measurements of the shape of the
earth, in checking whether space is the
same in all directions, and in measuring

| the velocity of light o1 radio waves.

THERMO-ELECTRIC AIR CONDITIONER
for submarines will use the Peltier
effect in which current passing through
the junction of two dissimilar materials
in the right direction takes heat away
—it cools. RCA Labs has already
demonstrated solid-state materials in an
electronic refrigerator
small room. Now they’ll work out the
details for a Navy sub, using this
principle discovered by a French phys-
icist over 100 years ago.

Building blocks of the devices, which
contain no moving parts, can theoret-
ically be combined for almost any
capacity of cooling. The limiting factor
appears to be the heat exchange, or
means of getting 1id of the heat which

WWW.americanradiohistorv.com

cloek’s |

and to cool a |

» Have you solved the problems of dust, lint,
and static buildup on records and styli? More
than 200,000 delighted users throughout the
world have—with the ingenious ESL Dust Bug,
which cleans the record as it is being played.

» As dust is always present in the air, it settles
on records as fast as it can be removed. Any
wiping of a record grinds dirt into the groove
and also increases the charge of static
electricity normally present, and attracts more
and more dust to the record.

P No longer is it necessary to place fond hopes
in inadequate or injurious attempts at cleaning
records, such as liquids, sprays, brushes,
cleths, and sponges.

» The ESL Dust Bug installs instantly on
turntables or record changers, gently removing
all dust and lint at the moment of playing,
and reducing surface noise (especially
evident on stereo discs).

» |t prevents distortion caused by stylus
clogging, and dramatically improves the sound
of old records. Every point on a twelve-inch
stereo or mono LP record is cleaned by the
Dust Bug approximately one hundred times
during a single play! The Dust Bug also
minimizes static which would attract more
dust. Only $5.75, complete {record changer
mode! only $4.75), at your dealer’s.

FOR LISTENING AT ITS BEST

Electro-Souic

Laboratories, Iuc.

Dept E * 35-54 36th Street
Long Island City 6, NY

®
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ALLIED’S
1960

4 ELECTRONIC SUPPLY CATALOG

it’s value-packed...
send for it!

EVERY

ECTRO

GATALOO 190

your complete money-saving
guide to everything in electronics

WORLD’S LARGEST STOCKS

“
] k’ o Latest Stereo Hi-Fi Systems—

Everything in Hi-Fi Components
Money-Saving, Build-Your-Own
KNIGHT-KITS for Every Need
Oth vEAR 3 w2 Values in Recorders and Supplies
‘s Latest Public Address Systems,
Paging and Intercom Equipment
it Amateur Receivers, Transmitters
VENUE cHICARD 80. ¢ INQIS , = and Station Gear
.o N wuv:;"'_‘-:"”t cayrar oy, A ' . Test and Laboratory Instruments
TV Tubes, Antennas, Accessories
o Huge Listings of Parts, Tubes,
Transistors, Tools, Books

\nDEX: PACE 37

RN
NS
S
~ NEW LOW EASY PAY TERMS
Only 5 down (or less) on orders
up to $200. Up to 24 months to pay.
Fast handling—no red tape.

featuring
thzse ALLIED exclusives:

MONEY-SAVING KNIGHT-KITS—the very best in build-your-
own electronic equipment —designed to save you up to 50%. °
“Convenience Engineered’’ for easiest assembly; the only kits
covered by Money-Back Guarantee. Complete selection of
Stereo hi-fi kits, Hobbyist kits, Test Instrument and Ama-
teur kits. KNIGHT-KITS are an exclusive ALLIED product.

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

KNIGHT STERED HI-FI—truly “‘honored for value”” —the best
you can buy, yet far lower in cost. Select super-value
KNIGHT components or complete systems and save
most. Also see the world’s largest selection of
famous name hi-fi components ard money-
saving ALLIED-recommended com-
plete systems.

send for the leading
i electronic supply guide
0000000000 0C0O00CQCROCOIOIOGIOIONOGIOIIOS
*S: ALLIED RADIO CORP., Dept. 2-J9
‘e

[ ]

100 N. Western Ave., Chicago 80, lil.

[J Send FREE 1960 ALLIED Catalog.

Name__ L —. —

ALLIED RADIO .
m.]ly;:*_é] our 39th year E Address. L
.

World’;s Largest Electronic Supply House
City o _Zone State

SEPTEMBER, 1959
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NEWS BRIEFS (Continued)

the thermo-electric materials absorb
from the air which is cooled. In ships,
this may not be a serious problem,
since unlimited cooling water is avail-
able. Materials developed thus far
promise quietness, compactness, rugged-
ness, little maintenance and long life,
as contrasted with the rvelatively com-
plex air conditioners of today.

FOUR NEW TV stations are operating in

the US:

KTLE, Pocatello, Idaho......____ ... G
WENH-TV, Durham, N. H......_._.._. 11
KHTV, Portiand, Ove. ... 27
WXIX, Milwaukee, Wis.......____...___ 18

WENH-TYV is educational, and WXIX
has been revived after a 4-month
absence from the air. The US operating
station total jumps to 558, including
469 vhf and 89 uhf. The noncommercial
figure is upped to 42.

Canada has added 2 niore stations to
its roster, making a total of 56.
CBVT, Corner, Nfld.. .. R 3
CHAB-TV, Moose Jaw, Sask. ... 4

CBVT is a satellite of CBHT, Hali-
fax, N. S., channel 3.

British Radio Show, Aug. 26-Sept. 5,
Earls Court, London, England,
Association for Computing Machinery
| Conference, Sept. 1-3, MIT, Cambridge,
Mass.
National Exhibition of Radio, Televi-
sion and Records, Sept. 10-21, Exhibi-
tion Park, Porte de Versailles, Paris,
France,
High-Fidelity Music Show, Sept. 11-13,
Hotel Pfister, Milwaukee, Wis.
Heart of America Rep Conference, Sepnt.
12-13, Excelsior Springs, Mo.
Engineering, Writing & Speech Sym-
posium, Sept. 17-18, Sheraton-Plaza
Hotel, Boston. and Ambassador Hotel,
Los Angeles.
High-I'idelity Show, Sept. 18-20, Palmer
House, Chicago. T11. (RADIO-ELEC-
TRONICS will exhibit in Room 746)
Instrument Society of America, Instru-
ment-Automation Conference & Exhib-
| it, Sept. 21-25, Palmer House and
Morrison Hotel. Exhibit at Interna-
tional Amphitheatre, Chicago. Il
EIA Fall Conference, Sept. 22-24, Tray-
more Hotel. Atlantic City, N.J.
Conterence on Nonlinear Magnetics and
Magnetic Amplifiers, Sept. 23-25, Shore-
ham Hotel, Washington, D.C. |
Broadcast Symposium, Sept. 25 26, Wil-
lard Hotel, Washington, D.C.
High-Fidelity Music Show, Sept. 25-27,
Hotel Sheraton, Rochester, N.Y.
National Symposium on Space Elec-
tronics & Telemetering, Sept. 28-30,
Civie Auditorium & Whitcomb Hotel,
San Francisco, Calif.
Industrial Electronics Symposium, Sept.
30-0ct. 1, Mellon Institute, Pittsburgh,
Pa.

Calendar of Events—Aug.-Sept. \

GLASS MAKER'S CHARGES that half the
people who buy rebuilt CRT’s think
they’re getting all-new ones are based
on a survey made for the Kimble Glass
Co., an Owens-Illinois subsidiary. Their
survey states that 797 of the families
questioned believed they’d bought “new”
picture tubes. But J. P. Kearney, presi-
dent of Kimble, said that only 209¢ of
the 6,000,000 replacement CRT’s sold
each year are actually new gluss.

10
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An FCC License can be

 Get Your FCC License

We Guarantee

to train you until you receive

Your FCC License

— or your money back

‘ The Master Course in Electronics will provide you with the mental
1 tools of the electronics technician and prepare you for a First Class

FCC License (Commercial) with a radar endorsement. When you
 successfully complete the Master Course, if you fail to pass the
‘ FCC examination, you will receive a full refund of all tuition
. payments.

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

FIND OUT HOW:
1. The new electronic devices can be handled by you
‘ 2. To solve the problems that will stump your fellow technicians

3. Training is Job Insurance when employment is tough to find
+ + . and more money for you when times are good

| Mail Coupon NOW. . o

RADIO-ELECTRONICS
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(Commercial)

an FC

your Guarantee of Success in Electronics

..:&A

here’s proof of good jobs

ina Mlmmum of Tlme coupon

Get ol 3 FREE

“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 ¢ lass FCC ticket. | am
now a radio and T.V. ongmeex at WI'VSand WDTR
in Detroit, Michigan.”

frving L. Laing,
15887 Robson,
Detroit 27, Michigan

below:
] Military
[] Radio-TV Servicing
[] Manufacturing
[ Amateur Radio

In what kind of work are you

receive All These (FEY
Booklets FREE: e oot

SEPTEMBER, 1959
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Opportunities I

|
n Electronics

|

[] Other..ooovvevnn. l

In what branch of Electronics l
are you inferested?. ... ....... l
................... Age....v.n I
...... Zone State.....ve l

Haosy, To Lie
\UCC; Ssp Ul

m

Elgc-
LEC "HONIC.

Accredited by The National Home Study Council

Cleveland Institute of Electronics =

Desk RE-33B, 4900 Euclid Ave., Cleveland 3, Ohio
Please send FREE Booklets prepared to help I
me get ahead in Electronics. | have had train-
ing or experience in Electronics as indicated \/

\

[] Broadcasting
[] Home Experimenting
[] Telephone Company
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More PROFITS from stereo conversions with ERIE...

ifyou have
2EARS and 2 SHALL POCKETBOOK

iy i
SIERIEG IS FOR YOU!

£
£

this colorful =1
COUNTER SALES KIT | /08t aifiail
complete with )
display packaged — JEcdserer i .

SARTRIDGE by gpyg

9 ”'qutng
.

STERIE( S
CARTRIDGE

yours when you buy six STERIED cartridges

Here’s a real promotion package with built-in plus profit. This eye-
catching display keeps the new STERIEQ Cartridge out where your
trade will see it...ask about it...buy it. And a starter supply of
250 fact-packed folders is included with the display.

ERIE’S high quality STERIEO ceramic cartridge can be your
door-opener to profitable stereo conversion business. Compare
these specifications with any other ceramic cartridge, then order
your new STERIEQ display kit.

SPECIFICATIONS

Frequency response: 20 to 16,000 cps. » Tracking force: 5 grams.
Qutput: 0.5V, each channel . Channel separation: 20 DB

ERIE Electronics Distributor Division

\/Ems RESISTOR CORPORATION
Erie, Pennsylvania
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NEWS BRIEFS (Continued)

It is believed that consumers indi-
cated some confusion as to what “re-
built” meant when 597 said they would
not buy a rebuilt tube. Industry author-
ities decried the misrepresentation some
dealers are believed to have practiced
in selling “rebuilts” at new tube prices.
They pointed out though, that a reused
envelope will deliver the same quality
picture as a “new” CRT with brand-
new glass. “It’s like reusing a milk or
Coke hottle,” one pointed out to Rapio-
ELECTRONICS.

Calendar of Events—October
Stereo and Hi-Fi Show, Oct. 2-4, Dav-
enport Hotel, Spokane, Wash.
National Cemmunications Symposium,
Oct. 5-7, Hotel Utica, Utica, N.Y.
Motion Picture & Television Engineers
Convention. Oct. 5-9, Statler-Hilton
Hotel, New York.

Audio Engineering Society Convention
and Equipment Exhibit, Oct. 5-9, Hotel
New Yorker, New York, N.Y.
Institute of High Fidelity Manufactur-
ers Hi-Fi Show, Oct. 5-10, New York
Trade Show Building. (RADIO ELEC-
TRONICS will exhibit in Room 525.)
EIA Value Engineering Symposium
Oct. 6-7, University of DIennsylvania,
Philadelphia, Pa.
Conference on Radio Interference Re-
duction, Oct. 6-8., Museum of Science
& Industry, Chicago, III.
Canadian IRE Convention, Oct. 7-9, Ex-
hibition Park, Toronto, Canada.
National Electronics Conference, Oct.
12-14, Hotel Sherman, Chicago, I11.
Home Entertainment Show, Oct. 15-18,
Rice Hotel, Houston, Tex.
Detroit High Fidelity Show, Oct. 16-18,
Statler Hotel.
Portland (Ore.) Stereo & Hi-Fi Show,
Oct. 16--18, Multnomah Hotel.
URSI Fall meeting, Oct. 19-21, El1 Cor-
tez Hotel, Balboa Park, San Diego,
Calif.
East Coast Conference for Aeronautical
and Navigational Electronies, Oct. 26—
28, Lord Baltimore Hotel, Baltimore
Md.
Michigan Industrial Electronies Expo-
sition, Oct. 2829, Detroit Artillery
Armory, Oak Park, Mich.
| Electron Devices Meeting, Oct. 29-30,
Shoreham Hotel, Washington, D.C.
Buffalo (N.Y.) Hi-Fi Show, Oct. 30-
Nov. 1, Statler Hotel.

ANTI-RADAR INVENTOR Di. Otto Hal
pern has received $340,000 for his
development of a method fo1r absorbing
high-frequency waves. The payment
climaxed an 18-year fight with the
Government. Dr. Halpern’s method was
used by the Navy in World War IL
Later the Air Foirce adopted the inven-
tion, and used it on planes during the
Korean war to scramble enemy radar.

Having received nothing for his idea
during the hostilities, he tried to patent
it after the war. The application was
turned down on the grounds that it
would endanger national security. Then
he tried in vain to get a cash settlement
from the Navy. Dr. Halpern initiated
court action, at the same time con-
tinuing negotiations with the Govern-
ment, with the result that the Navy
made the cash settlement. He also
received a warm letter of appreciation
from the Defense Secretary. END

RADIO-ELECTRONICS
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The COLUMBIA &» RECORD CLUB offers you a TRIAL MEMBERSHIP to

demonstrate how you can acquire a STEREO RECORD LIBRARY at great savings!

DORIS DAY

Y GRAND CANYON
SUITE

HOORAY FOR
HOLLYWOOD

1. Night and Day,
plus 11 more hnts

BELOVED
CHORUSES
ACH AYDN CHUBER

RIMBKV.XORSAROY
SIBELIUS - HANDEL

2. A beloved
American classic

MOKMON TABERNACLE

CHOIR
PHILADELPHIA ORCH.

40. ‘'Hallelujah’’,
*‘Finlandia’’, etc.

THE FABULOUS

JOHNNY .-

CASH +

DOW'T TAKE YOUR GUKS T0 TDWN
BLE RIVER

PLUS 10 OTHERS

49. That's All Over,
One More Ride, etc.

BEETHOVEN:
PASTORALE SYMPHONY

BRUNO WALTER
COLUMBIA SYMPHONY ORCHL

BENNY IN BRUSSELS |

i)

ey
12, Let’s Dance,

37. Lovely “musical
Jubilee, 7 more

portrait of nature'’

ROY HAMILTON

NEW YORK PHILHARMONIC]
MITROPOULOS. Cont

THE LAMP 1S LOW
STRANGE MUSIC
MY REVERIE

RODGERS & HAMMERSTEIN 9 more

19. No Other Love,
Our Love. 10 more

15. Broadway's
newest smash hit

MY FAIR LADY
IN STEREO

,.

-~ .

Lt

OFIGINAL CAST ECORDING

6. Newly recorded
for stereo sound

JOHNNY MATHIS

Percy Fonh
and Orchestra

8. what'll | Do,
warm, 10 more

MARCHE SLAV
CAPRICCIO ITALIEN
NIGHT ON
BALD MOUNTAIN

MITROPOULOS

NEW YORK PHILHARMONIC

7. Three brilliant
hi-fi showpieces

FOR
ONLY

(DWS

LISTENING IN

DEPTH
>

TO COLUMBIA
STEREOPHONIC SOUND

24. 16 classical
and pop selections

MAHALIA JACKSON
AT THE 1958
NEWPORT JAZZ FESTIVAL

8

PEDALS AND

brm}:m'ni

BUDDY COLE. Orgon

P
A ¥

P

11. Berlioz' most
popular work

9. Aways, Please,
Speak Low, 9 more

BRAHMS:
SYMPHONY NO 1

TCHAMDYSKY; §

ROMEO AND JULIET §
LEONARD BERNSTEIN 5
NEW YORK PHILKARMONIC

[CLEVELAND ORCH SZEL

28. Brahms' most
beloved symphony

16. Two colorful,
exciting scores

...a convenient, economical

If you now own a new stereo phono-
graph, or plan to purchase one in the
near future — you may have ANY SIX of
the brand-new stereo records shown
here for only $5.98...simply for
agreeing to accept a Trial Membership
in the Columbia @ Record Club

% You begin your Trial Membership by
enrolling in either one of the Club’s
two stereo Divisions: Classical or Pop-
ular — whichever one best suits your
musical taste

% Each month the Club's staff of music
experts selects outstanding recordings
that deserve a place in your new stereo
record library. These selections are
fully described in the Club’s entertain-
ing Music Magazine, which you receive
free each month

% You may accept the selection for
your Division, take any of the other
records offered in both Divisions, or
take NO record in any particular month

COLUMBIA RECORD

SEPTEMBER, 1959

22. Organist Cole
plays 11 hit tunes

3. Didn't It Rain,
God |s Real, etc.

PINES OF ROME
FOUNTAINS OF ROME
et

18. Two electrify-
ing tone poems

42. Body and Soul,
1 Got It Bad. 10 more

way to build a stereo library

% Your only obligation is to purchase
five selections from the more than
100 Columbia and Epic stereo records
to be offered in the coming 12 months.
After buying five records, you may dis-
continue your Trial Membership at any
time you desire

* On the other hand, if you should
decide to continue as a regular mem-
ber, you will have earned the right to
receive a 12” Columbia or Epic stereo
Bonus record of your choice FREE for
every two additional selections you buy
% The records you want are mailed and
billed to you at the regular list price
of $4.98 (Classical Selections, $5.98),
plus a small mailing charge

% Mail the coupon now to begin your
Trial Membership — and. receive your
six stereo records for only $5.98!

IMPORTANT NOTE:
Stereo records must be played
only on a stereo phonograph

CLUB Terre Haute, Ind.

Retail
up to $35.88

Value

MENDELSSOHN:

ITALIAN SYMPHONY

HAYON:

LONDON SYMPHONY

Bernstein
NEW YORK .
PHILHARMONIC

29. High-spirited,
gay symphonies
KOSTELANETZ

Romantic Muslc of
TCHAIKOVSKY

33. 11 beautiful,
immortal melodles

25. Two very pop-
ular piano works

287 flUS aad I srchesi

20. Come to Me,
Long Ago, 10 more

if you join the Club now — and agree to purchase as few as five selections
from the more than 100 to be made available during the coming 12 months

THAT PUT
‘“(_p OF SOUND W

PERCY FAITH o omc 1

7. Granada, La
Paloma, 11 more

31. Solitude, Au-
tumn Leaves, etc.

Elta Fitzgerald

SINGS
RDDGERS
AND
HART
__voL 1

50. Where or When,
Manhattan, 10 more

SING

ALONG

WITH
MITCH

MITCH MILLER AND THE GANG

-
5. 16 favorites
Sweet Violets, etc.

Tehaikovsky
PATHETIQUE
SYMPHONY

New York
Philharmonic

>

30. A “‘must’’ for
any record library

RAY CONNIFF and archestra

'S MARVELOUS

: 3
10. Be My tove,
Where or When, etc.

STRAVINSKY
RITE OF SPRING
il

36. The ballet that
"‘rocked the world"

R STRAUSS® DON JUAN
DEATH sng TRANSFIGURATION
LL EULENSPIEGEL

SZELL-CLEVELAND ORCH.

HIS GREATEST HITS

ROUMANIAN
RHAPSODIES 14 2
HUNGARIAN
RHAPSODIES 14 2

PHILADELPHIA DRCH  DRMANDY

41. Strauss’ love-
liest tone poems

45. Tico-Tico
Brazil, 10 others

2. Four dashing,
fiery rhapsodies

f———— SEND NO MONEY — Moil coupon to receive 6 records for $5.98
I_— I P
COLUMBlA (p RECORD CLUB, Dept. 245-2 CIRCLE 6
S'ereo Section, Terre Haute, Indiana NUMBERS:
{} I accept your Trial Membership offer and have circled at the v °
{| right the numbers of the six records I wish to receive for 1 22
$5.98, plus smail malllng charge. Enroll me in the following
Division of the Club 2 24
(check one hox only} 3 25
i [J Stereo Classical Stereo Popular £ 27
' I understand that as a Trial Member my only obligation is 6 23
to purchase just five selections from the more than 100 to be
offered in the coming 12 months, at regular list price plus 7 29
small mailing charge. If I should decide to continue as a
regular member. I will then receive a Columbia or Epic stereo 8 30
Bonus record FREE (or every two additional selections I buy 9 3
Name 10 33
(Please Print) 11 36
Address. 12 37
15 40
GIEL . . Pesyeon s , FrpenTe TP .IONE ... .Stote.... 16 a1
ALASKA and HAWA H wrlte for special membershxp plan |
CANADA - address 11-13 Soho Strcet, Toronto 2B 18 42
If you wish to have this membership cred ted to an estab-
lished Columbia or Epic record dealer. authorized to accept 19 45
subscriptions, fill in below:
20 49
Deofer’s Name. . .....c..oopiennnnnan 21 50
Dealer’s Address..........o..ooocc...oooevceeine 328 F-85

© Columbia Records Sales Corp., 1859 ®*‘Columbia.*’ @. ““Eplc," C? Marcas Reg.
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TS

Tops under any chassis

Mallory TC
Electrolytics

When you replace an under-chassis mounted filter or audio
bypass electrolytic, use a Mallory TC for best results. You can

rely on these hermestically sealed, aluminum-case capacitors

to give you dependability that ends callback worries.

They’re rated for &5°C operation, so you're sure they’re “ok”
for the tightest, hottest spots. And they’re a cinch to install.

Get TC electrolytics from your Mallory distributor in the
new ‘‘see through” twin pack. He carries a complete stock of

singles, duals and triples in new small sizes and popular

ratings . .

. all competitively priced.

GEM Capacitors

Moisture proof design for buffer,
bypass or coupling. Also in new
single-ended ACE type for printed
circuits.

14

Sta-Loc* Controls

Your distributor can custom-
assemble ony of over 38,000
combinations in just 30 seconds.

*Trademark

i PR.MALLORY & CO. Inc.

ALLOR

P. R. MALLORY & CO. iInc., INDIANAPOLIS 6, INDIANA

Mercury Batteries RMC Disc:qips’!‘J

World's leading ceramic capac-
itors, in handy ""file card" packs.
@—Trademark of Radio Mate-
reals Company, a division
of P. R. Mallorv & Co. Inc.

Uneguailed for long, fade-free
life in tcansistor radios. Chosen
as the "power package’ in U.S.
satellites,

RADIO-ELECTRONICS
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Get

Your First Class Commercial

F.C.C. LICENSE

QUICKLY !

CORRESPONDENCE OR RESIDENCE CLASSES

Do you WISH you
were EMPLOYED
in ELECTRONICS?

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

An F.C.C. commercial (not amateur) license is your ticket
to higher pay and more interesting employment. This license
1s Federal Government evidence of your qualifications in
electronics. Employers are eager to hire licensed technicians.

Grantham School of Electronics specializes in F.C. C. license
preparation. Correspondence training is conducted from Holly-
wood, Seattle. Kansas City and \Washington; also. resident DAY
and EVENING classes are held in all four cities. Either wav, by
correspondence or inresident classes, we train vou quicklv and well,

WHICH LICENSE FOR WHICH JOB?

The THIRD CLASS radiotelephone license is of value
primarily in that it qualifies you to take the second class

A AN VAT s o
B AN T N

\\\\\\\ N

examination. The scope of authority covered by a third class ."g \\

license is extremely limited. 57 3 3 X SN\
The SECOND CLASS radiotelephone license qualifies ;‘5‘. § This booklet

you to install, maintain and operate most all radiotelephone ‘%?‘ § i R

cquipment except commercial broadcast station equipment. B "

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

DA
LN

TS

[N

GRANTHAM TRAINING PREPARES YOU

The Grantham course covers the required subject
matter completely. Even though it 1s planned prima-
rily to lead directly to a first class FCC license, it does
this by TEACHING you electronics. Some of the
subjects covered in detail are: Basic Electricity for

Beginners. Basic Mathematics. Ohm’s and Kirchhott’s HERE'S PROOF. ..

that Grantham students prepare for F.C.C. examinations in a

Laws. Alternating Current, Frequency and Wave-
length, Inductance, Capacitance. Impedance. Reso-
nance. Vacuum Tubes. Transistors. Basic Principles
of Amplification, Classes of Amplifiers, Oscillators.
Power Supplies. AM Transmitters and Receivers, FM
Transmitters and Receivers. Antennas and Trans-
mission Lines. Measuring Instruments, FCC Rules
and Regulations. and extensive theory and mathe-

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:

License Weeks

Robert J. Conley, 129 W. 46th St., New York 36, N.Y. ............ 1st 14
W. R. Smith, 1335 E. 8th St., Long Beach, Calif. .. ........ B e oo 1st 12
Howard E. Martz, 301 S. Penn. St., Fairmount, Ind.. . ............. 1st 24

matical calculations associated with all the above John W. Dempsey, Box 55, Rising Sun, Md. I AP i NPT 1st 12
subjeets explained simply and in detail. Donald H. Ford, Hyannis RD, Barnstable, Mass. . .............. 1st 12
Richard J. Falk, 2303 Holman St., Bremerton, Wash. ... ......... 1st 22

OUR GUARANTEE Denson D. McNully, 1117 N. Houston St., Amarillo, Texas. ... ..... st 9
If you should fail the F.C. C. exam after finishing our | James D. Hough, 400 S. Church St., East Troy, Wisc.. ... .......... 1st 12
course, we guarantee to give additional training at NO | Odie B. Perry, Jr., Rt. %3, Zebulon, N.C..., ... ... ............. 1st 12
ADDITIONAL COST. Read details in our free booklet. Milton C. Gee, Rt. =1, Washington, N.J.. .. ... ... .. ............ 1st 11

A\

2

1505 N. Western Ave,
Hollywood 27, Calif.

ollywood Division ;

_____ (Phone: HO 7-7727) TES T TSNS ET T T T TR TSRS A T T Ry

i ) ¢ (Mail in envelope or paste on postal card) I

2 ; l

3 : 408 Marion Street

2 .. e 3 ,
Seattle Division b/ Seattle 4, Wash. To: GRANTHAM SCHOOL OF ELECTRONICS i

g ; 4 (Phone: MA 2.7227) 1505 N. Western 408 Marion 3123 Gillham Rd. _ 821-19th, NW |
2 P e e Hollywoad Seattle Kansas City Washington |
i i : ' ; . Gentlemen: |
’ - — 3123 Glllljam Road Please send me your free booklet telling how | can get my com- |
‘ Kansas City Division Kansas City 8, Mo. mercial F.C.C. license quickly. | understand there is no obligation |
J (Phone: JE 1-6320) and no salesman will call. !

: 1

. Z 7 2 N [}

: 821-1th Street, N. W. BE Age l
/ Washington Division Washington 6, 0. C. Address. l
s (Phone: ST 3-3614) o a .

' ) ) ; City _ State. o o :
P ) 2Dy i D) Home Study, D Resident Closses 942
SEPTEMBER, 1959 15
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Tung-Sol audic tubes
dynamically balanced

and twin-packed
in matched pairs
by the manufacturer

(P P
5881 ror service n

amplifiers of up to 50
watts,

vy

6550 For service in

amplifiers and commer-
cial audio equipment of
up to 100 waits.

ow you can come as close to

faultless sound reproduc-
tion as the design and circuitry
of your hi-fi equipment will
permit. Tung-Sol 5881 and 6550
beam-power amplifier tubes are
dynamically balanced and fac-
tory-matched to very tight per-
formance limits to help you
achieve lowest distortion at all
volume levels.

Use of Tung-Sol 5881 and
6550 tubes has long been asso-
clated with amplifiers of the
very finest design. These tubes
have always been produced to
closest possible tolerances with
cathode current ranges held to
an absolute minimum.

Now, in twin-packed pairs,
they assure the hi-fi enthusiast
and the commercial sound en-
gineer of replacement tubes that
will provide new standards of
performance—a feature of
special importance with the
newest amplifiers and loud-
speakers, particularly binaural
sound equipment. See your
parts supplier.

Tung-Sol Electric Inc.,
Newark 4, New Jersey.

(tTUNG-SOL

16

| Corres]')ondence

RADIO ON THE MOON
Dear Editor:

I found youir editorial “Radio On
The Moon” particularly interesting and
timely and would not in general contest
your conclusions.

However, T must take exception to
voui statement relative to knife-edge
diffraction, since it may be subject to
miginlerpretation.

The presence of an atmosphere is
required for the scattering and refrac-
tion of 1radio energy, but not for the
diffraction of radio energy. As for the
elative merits of a communications
signal relayved via the earth and a sig-
nal diffracted over a smooth surface
or a knife edge, this is a function of
geometry involved, the signal radio
frequency and the composition and
irvegularity of the moon’s surface. I

would suspeet that for many short
paths a diffraction path would have
the advantage, bhut in view of our

ignorance of the surfuace conditions on
the moon this is mere conjecture on
my part.

You are correct, I believe, in feeling
that the extreme large-scale irreg-
ularities of the moon and its smaller
radius do give the advantage for com-
munications between widely separated
locutions on the moon to signals ve-
laved via the earth.

To summarize, the diffraction of
radio waves will occur on the moon’s
surface, although an estimate of its
usefulness for communications via radio
would require that we make assump-
tions concerning the composition and
small-scale topography of the moon.
This does not however invalidate the
general conclusions of your editorial.

H. T. DOUGHERTY
Central Radio Propagation Labs.
National Bureaun of Standards
Doulder, Colo.

DANGEROUS FLUIDS
Dear Editor:

I'in sure that many of vour readers
appreciated the article “Ultrasonie
Cleaning” in the June edition of Rapro-
ELECTRONICS. . . .

Many solvents can be used as the
cleaning agent with ultrasonic cleaners.
The solvent mentioned in your article is
probably safe. However, we in the
electronics field have a tendency to use
carhbon tetrachloride for most cleaning
jobs around the shop. This is where
death is lurking in the shadows of the
ultrasonic cleaner. When carbon tetra-
chloride is used in an ultrasonic cleaner,
the high-frequency agitations decompose

www.americanradiohistorv.com

FOR P. A,
OR TAPE

unlimited versatility . . .
exceptional performance i x
long service life . . .

nominel cost . . .

controlled magnetic microphone by

SHURE

Striking, streamlined unil delivers fine voice
and music reproduction in duzens of public
address and hame recording applications.
Whether used indoors or out. in-the-hand,
or on a desk or floor stand, voull be inpressed
by its fine response, high outpnt, ruggedness
and heauty of design. 'The Commando offers
you such important features as dual imped-
ance. on-oft switch. and cable connecior,
Patented controlled magnetic construction is
unaffected by extremes of temperature and
humidity, can be depended on to maimain
high level of yquality through tough. sustained

usage, year afler year.
the Commande is available in three modils:
DELUXE Maodel #1307

A dual-impedance  unit  with  A25

adapter, on-off switch, cable connector
list price 3850

swivel

LAVALIER Model 1207

A dual-impedance unit with lavalier cord and

clip assembly list price $3000

STANDARD Maodel 115"

A high impedance unit
adapter

SHURE

write for free literature:
SHURE BROTHERS INC.

- 222 Hartrey Ave.
Evanston. H1.. Dept. 12.]
Manufacturers of world-famous Shure High-
Fidelity Stereo Dynetic Phono Cartridges.

with A25 swivel
list price $2750
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID
- RADIO-TELEVISION SERVICE TECHNICIAN

$

'RADIO-TELEVISION

SPRAYBERRY

2 Bi1G, COMPLETE KITS x % x x This great industry is begging
of PARTS & EQUIPMENT for trained men . . . to step into good paying jobs

or a profitable business of their own! Our new

bk ol e plan opens the doors of Radio-Television wide to
neered training kits to every ambitious man who is ready to act at once!

test and assemble for
] interesting. q g gm0 . q
valuable Men by the thousands... trained Radio-Television Service Techni-

"h‘;’:'a‘;‘i:’cce': 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.

L] *
Complete Fucts 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
Th sample lesson—all free. No obligation...no salesman will bother you.
- e new Sprayberry

teons A2
ceiver, it pa tested HOME STUDY TRAINING IN SPARE TIME

in Spectope ! Under world-famous 27-year old Sprayberry Plan, you learn entirely
» Now offered ... . this fine at home inspare time. You keep on with your present job and income.

‘To help you learn fast the practical side

mod cill 4 i h .
j mY er: O,T; :.m)pe - You train as fast or as slowly as you wish. You get valuable kits of
| :u;,se‘:ﬁ::erg_l parts and equipment for priceless shop-bench practice. And every-

dyne radio receiver. thing you receive, lessons and equipment alike, is all yours to keep.

LET US PROVE HOW EASILY YOU CA¥ 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-B, Chicago 26, illinois

Mail This Coupon Now—No Salesman Will Call .

==t 2 Tl

Sprayberry Academy of Radio-Television
Dept. 20-B, 1512 W. Jarvis Ave., Chicago 26, 1I1.
P}e_ase rush all information on your ALL-NEW Radio-Tele-
vision Training Plan. I understand this does not obligate me

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

You build the ' AR o
new Spray- G e
berry teste P [ rj-"'.‘r 5
\ —acompsleu: y \%If(i'i' (.-i : (jﬁ
= : o
e

7Y

18-range
Volt-Ohm-
Milliam-
meter test

(N o == e A A e Age....c..-..
ADDRESS
k .‘} CITY ZONE ... STATE. ... ...
SEPTEMBER 1959 17
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THE

TREASURE CHEST

THAT’S

NEVER EMPTY

Brings more dollars to C-D distributors

c o _
/—(a—p(lf””"‘

u[)r‘; l’rl'f’d @

FILLED WITH “"GOOD-AS-GOLD”
C-D CAPACITORS. Here’s the smart, modern way

to keep your working capacitor stock shipshape. Each chest comes
with a fast-moving assortment of C.D “Preferred” type twist-prongs,
“Blue Beavers,” and Mylar Tubulars—buy them and you get the chests
FREE. Speed up your work...establish customer confidence with Con-
sistently Dependable C-D capacitors from your own Treasure Chests.
See them at your distributor or write for Bulletin to Cornell-Dubilier
Electric Corporation, South Plainfield, New Jersey, Dept. RE-9.

S nsi cpendable

JORNELL- DUBILIER

SERVICE CAPACITORS

www.americanradiohistorv.com

CORRESPONDENCE (Continued)

the cleaner into a deadly gas known as
phosgene. This is the gas. that caused
so much damage to the lungs of soldiers
during World War 1.

The majority of manufacturers of
ultrasonic cleaners mention this fact
in their instruction manuals. However
there is always the chance that someone
will flip the switch before reading the
manual. JACK DICKERSON
IBM Military Products Div
Kingston, N. Y.

PLACE FOR PART-TIMERS?
Dear Editor

One topic that occupies the spare
time of many full-time radio and TV
repairmen is the part-time service tech
nician. Every service organization
seems to be busy figuring out what to
do about the part-timers. Most of the
full-time men want to legislate them out
of existence. But many of these full
timers started out themselves as part
timers, though they seem to have for
gotten it today.

Of course, there are two kinds of
part-time service technicians. One is
the untrained or partially trained man.
He may be a student, or someone who's
had very slight training in the past,
perhaps in the armed forces. The othe:
is the technician, engineer or radio
amateur who fixes equipment in his
spare time. It is this group that I am
writing about, for I don’t believe that
there in any place for the first group
in our industry.

One of the second group who is
typical is an engineer who started as
a radio repairman in 1935. He worked
as a civilian radio instructor for the
Army and later as an electronic parts
inspector during WW II. He was a
part-time repairman and also worked as
a transmitter operator in a local broad
cast station. In 1945 he went to work
as a junior engineer in a radio factory
Later he bhecame a test-equipment de
signerr and finally he worked in the
factory as a development engineer.
During all this time he kept on repair-
ing radio and TV sets on the side. He
lived in a town of about 1,000 people
most of that time. He never competed
with full-time service technicians be.
cause there weren’t any in that town

I’'m sure that all across the country
there are small towns where there is
at least one part-time repairman. He
may be an engineer who commutes to a
nearby city, or perhaps he’s a ham
operator. In many cases school teach
ers or telegraph operators do part-time
servicing. There is no need for these
men to have a store, truck, or a license
to fix sets. Of course they must comply
with all legal restrictions, have a busi-
ness license where required and pay
all legal taxes. Residents in rural com-
munities deserve good repair service
and part-time technicians in small
towns often perform valuable and diffi-
cult service. They should be encouraged
to continue.

(Continued on page 22)
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Learn Radio-TV Electronics
by Practicing gg>...: Jm
at Home in | B

Spare Time

Without Extra
Charge You Get & iz

g Jin
special NRI kits devel- \ ll |
oped to give actual ex- e nyel
perience with Radio-TV : . M l

equipment. You build,
test, experiment with
receiver or broadcast-
ing circuits. All equip-
ment yours to keep.

RI Has Trained Thousands for
Successful Careers in Radio-T

/ tc-'»

Have High Pay, Prestige, Good Future

as a Skilled Radio-TV Electronic Technician

People look up to and depend on the Technician, more
than ever before. Offices, plants, homes everywhere are
obliged to buy his knowledge and services. His opportuni-
ties are great and are increasing. Become a Radio-TV
Electronic Technician. At home, and in your spare time,
you can learn to do this interesting, satisfying work-—qual-
ify for important pay.To ambitious men everywhere here in ety R ]
the fast growing Radio:TV Electronic field is rich promise ‘ B T e
of fascinating JObS’ satisfaction and prestige as well as in- Studie Erar., Station KATY Has All the Work He Can Do Has Good Part Time Business

creasing personal prosperity. “] am now Studio Engi- *I have repaired more “Early ir my training I
neer at Television Sta- than 2,000 TV and Radio  started 3ervicing sets

|n(reusing Opponuniﬁes in Growing Field ‘tion KATV. Before en. setsa year NRI training Now have completely

rolling, I was held back certainly proved to be a equipped shop. NRI is
A steady stream of new Electronic products is increasing by lim:tation of a sixth  good foundﬁl};ln-c’]' H"IF' the lgg:lcl‘l:(k%ne é)f my prog-
the job and promotion opportunities for Radio-Television rade education.” BiLLy RDON; ledgeviten  Tested M. KU

Electronic Technicians. Right now, a solid, proven field of o' 2 TR k. A% (g sk, Y aAE L
opportunity for good pay is servicing the tens of millions . . . . SEE OTHER SIDE . ’ ’ »
of Television and Radio sets now in use. Color TV, Hi-Fi D T L N DT G D GEN B DN S S S S S e -
is growing. The hundreds of Radio and TV Stations on the Cut Out and Mail This Card—No Sfump Needed

air offer Interesting jobs for Operators and Technicians.

More Money Soon—Make $10 to $15 a | Samp|e Lesson and Cata|og
Week Extra Fixing Sets in Spare Time JNz=ToYl <T-1alMalsid ]

. ; £ E ity 2
NRI students find it easy and profitable to start fixing I | 5 oty -;}’1

3 ) . is Prod ot
sets for friends and neighbors a few months after enrolling. 1 oduced ¢
DLDEST & LARGEST HOME STUDY RADIO.TVY SCHOOL . xr Electronics

Picking up $10, $15 and more a week gives sub- I ..
“ stantial extra spending money. Many who start ‘aiionul ﬂdio nS'i'U'e * .

in spare time soon build full time Radio-Television h
sales and service businesses—enjoy security. Dept. EF , Washington 16, D.C.
Plea= send me sample lesson of your Radio-Television

< Act Now=See What NRI Can Do for You I Traiing and Catalog FREE. (No salesman will call.)

NRI has devoted over 40 years
\ to developing simplified practical Nama....... —-----Age.
| training methods. You train at
home in spare time. Get practical g Address.
experience, learn-by-doing.
NATIONAL RADIO INSTITUTE (0] ), — RS ZIOTIE s State — ;
Washington 16, D.C. I 0.CCREDITED MEMBER NATIONAL HOME STUDY COUNCIL - '
|

./“ "
1 »
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NRI SUPPLIES LEARN-BY-DOING KITS WITHOUT EXTRA CHARGE

Technical Know-How Pays Off in Interesting, Important Work

YOU BUILD AC-DC
Superhet Receiver

NRI Servicing Course includes all

needed parts. By introducing defects

you get actual servicing experience

practicing with this
# modern receiver.

¥ Learn-by-doing.

YOU BUILD
Broadcasting Transmitter

As part of NRI Communications Course
you build this low power Transmitter,
learn commercial broadcasting 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.

YOU BUILD This 17 Inch
_.~Television Receiver

As part of your NRI course you can get all
components, tubes, including 17° picture
tube, to build this latest style Television
receiver; get actual

practice on

TV circuits. " . [

B¢

For Higher Pay, Better Jobs
Be a Radio-TV Electronic Technician

Servicing Needs

More Trained Men

Portable TV, Hi-Fi, Transis-
tor Radios, Color TV are
making new demands for
trained Technicians. Good op-
portunities for spare time
earnings or a business of your

Broadcasting Offers
Satisfying Careers

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

‘2_____—_—_—_—_—__1

FIRST CLASS

Permit No. 20-R
(Sec. 34.9, P. L. & R.)

W ashington, D.C.

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.

Train at Home the NRI Way
Famous for Over 40 Years

4+ NRI is America’s oldest and largest home study
Radio-Television school. The more than 40 years’
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 Radio-TV Electronic prin-
ciples. You get NRI kits for actual experience. All equipment
is 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
I ) > ' ‘

&
A‘

J. E. Smith,
Founder

Works on Coler-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 -TV.” F.

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-
LORO, Norwich, N. Y.

NRI Course Easy to
Understind
I opened my own shop
before receiving my di-
loma. I have had to
ire extra help. I am in-
dependent in my own

i " D. P. CrEs- . ; A
5;3',"seff;ckton, Cal. MEeLINE, NewYork, N.Y.

SAMPLE LESSON SEE
(LTSN W OTHER
both FREE SIDE

com

]
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OIGE

OF A GUIDED MISSILE

This is o missile-borne transmitter. It is the ‘“‘voice”
of a missile in flight . . . part of a new radio-inertial
guidance system developed by Bell Telephone Labo-
ratories for the Ballistic Missile Division of the
Air Force.

This versatile system helped deliver the nose cone
of a Thor-Able test missile precisely to its South
Atlantie target area—>5000 miles from Cape Canav-
eral, Florida. So accurately was the nose cone placed
that a waiting group of ships and planes retrieved it
in a matter of hours. It was the first nose cone ever
to be recovered after so long a flight.

The command guidance system which made such
accuracy possible combines precision tracking radar
with a special Remington Rand Univac computer.
Fed a steady stream of signals from the missile-
borne transmitter, the ground-based equipment com-
pares the missile’s flight path with the preselected
path. Corrective steering orders are computed and
transmitted automatically to the missile. The ground

SEPTEMBER, 1959

Edwin Felch, project director in charge of developing the
Titan guidance system, holds the “voice” of the IBM.

station monitors the progress of the flight continu-
ously and obtains immediate evaluation of mission
success. And since the principal control equipment is
kept on the ground, expendable hardware in the
missile itself is minimized.

This radio-inertial guidance system is a product
of the Bell Laboratories-Western Electric develop-
ment-production team. It is in production at Western
Electric for the first operational squadrons of the
Titan intercontinental ballistic missile.

Bell Labs scientists and engineers developed the
world’s most versatile telephone network and much
of our nation’s radar. They have constantly pio-
neered in missile systems. From their storehouse of
knowledge and experience comes this new achieve-
ment in missile guidance.

BELL TELEPHONE LABORATORIES

World center of communications research
and development

oy www americanradiohistorv.com . L " g


www.americanradiohistory.com

uild This Superh Y2/t
rgan From Simple Kits and

AVE OVER 30%!

LET US
SEND YOU

FREE
DETAILS

HOW TO ASSEMBLE A

e%/mly¢

ELECTRONIC ORGAN
IN SPARE TIME!

The Beautiful
Sehoter
CONSOLETTE

— the only small or-
gan with two full 61~
note keyboards and
22 stops. Requires
only 2° x 3'2” floor
space! Commercial
value approximately
$1600 or more — yet,
you save over 509
when you bulld this
thrillinginstrument!

Give Your Family A Lifetime of Musical Joy
With A Magnificent Schober ELECTRONIC Organ!

Now you can build the brilliant, full-range
Schober ConsOLETTE or the larger CONCERT
Mobper with simple hand tools. No skills
are necessary to construct an instrument with

Send For Complete Details On Schober Organs
and For Hi-Fi Demonstration Record
The coupon will bring you a handsome 16~
page booklet in full color describing Schober

one of the finest reputations
among electronic organs. No
woodworking necessary — con-
soles come completely assem-
bled and finished. All you do is
assemble clearly marked elec-

THE GREAT
CONCERT MODEL

meets specifications of
American Guild
of Organists

organs in detail, plus articles on
how easy and rewarding it is to
build your own organ and how
pleasant and quick it is to learn
to play the organ. In addition,
we have prepared an exciting
10" hi-fi LP record demonstrat-

tronic parts guided by clear il-
lustrations and detailed step-by-step instruc-
tions. Even teen-agers can assemble the
Schober! You build from kits, as fast or as
slowly as you please.. . .at home, in spare
time — with a small table serving as your
entire work shop!

Pay As You Build Your Organ;

Start With As Little As $18.94!

You may start building your Schober at once
with an investinent of as little as $18.94. The
musical instrument you assemble is as fine,
and technically perfect, as a commercial
organ built in a factory -- yet vou save over
50% on top-quality electronic parts, on
high-priced labor, on usual retail store mark-
up! In your own home, with your own hands
you build an organ with gennine pipe organ
tones in an infinite variety of tone colors
to bring into your home the full grandeur
of the Emperor of Instruments. You may
build the CoNsoLETTE for your home, or you
may want to build the great CONCERT
MobeL for home, church, school or theatre.
You save 50% and more in either case.

22

ing the fu]l range of tones and voices avail-
able on the Schober, which you may have
for only $2.00 (1cfunde(l when you order a
kit). Literature on the Schober is FREE!
There is no obligation; no salesman will call.

Mail This Coupon
For FREE Literature
|} & and Hi-Fi Record
J Today!

_L____________.__l

The Schober Organ Corp., Dept. RE-1 I
2248 Broodway, New York 24, N. Y.

[] Please send me FREE full-color booklet and |
other literature on the Schober organs.

' ] Please send me the 10” hi-fi Schober demon-
I stration record. | enclose $2.00 (refundable on
| receipt of my first kit order).

Name...esevas PETTTRTRT TN

AddresSeeese.

R R R P T T YT

.State.oisnae
—

2
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CORRESPONDENCE (Continued from p. 18)

In many bigger cities engineers and
technicians are doing parti-time serv-
1cing. Many of them have had years of
experience in design and in testing
completed receivers. There are several
reasons why these men want to do part-
time service work. Some need money to
buy shop equipment. Some want to keep
up with current practices. And still
others get satisfaction out of completing
a tough repair job.

I remember a toughie a friend of
mine recently completed which had been
turned down by two regular full-time
repair shops as impossible (or not worth
doing?). It was a tiny personal portable
which had played well when new, but
later went entirely dead. One big mys-
tery about this set was that it had ab-
solutely no identification of any sort on
it, inside or out. There was no name,
label, schematie or manufacturer shown
anywhere. The tubes were flat sub-
miniatures, and one was missing. Even
after the right type was found and put
in place there was still no music. It
was found that a wire from the tuning
capacitor had never been soldered to the
oscillator coil. It was lying close to the
coil terminal and apparently had
originally touched the coil lug. After
this connection was soldered the set
worked, and after alignment of the ifs
it played loud enough to show that the
speaker voice coil was rubbing. It took
a lot of looking, through every avail-
able catalog, to find the exact replace-
nient. When the new speaker was in-
stalled, the little portable played hetter
than it had when it was new! This is
a typical instance in which a full-time
service technician couldn’t afford to re-
pair the set. This part-timer friend of
mine picks up numerous repair jobs
from service shops which he completes
for them.

Another place for the part-time serv-
ice technician is in the building or re-
pairing of test equipment for full-time
repair shops. Many radio and TV re-
pairmen don’t have the time or training
to keep their test equipment in repair.
There are also test equipment kits
they’d like to own if they had time to
build them. I know another engineer
who builds kits and repairs test equip-
ment for service shops in his spare time.

There’s still another place for the
spare-time technician if he has a com-
mercial radio operator’s license. Since
most rural communities have their own
police and fire departments with radio
transmitters and receivers, they need
service technicians to keep this equip-
ment operating. And many radio and
TV broadeast stations need one or two
part-time men.

You can see that the part-time serv-
ice technician does have a place in our
industry. He supplements rather than
takes the place of full-time repairmen.
Working together, they will do a good
job of keeping the radio and TV sets
and other electronic equipment of our
nation in good operating condition.

JAMES A. FRED
Russiaville, Ind. END
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ownership of  PHOTOFACT strvick patA LIBRARY
SPELLS SUCCESS FOR SERVICE TECHNICIANS

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

ARIZONA
“i would not take anything for
my valuable collection of Sams
PHOTOFACT."”
—Charles S. Cook,
Winslow, Arizona

IDAHO
My PHOTOFACT library is an
Indispensable source of service
information on the...TV sets
serviced in our shop. Without
this information, the time re-
quired to complete many repair
jobs would be prohibitive."
—~Richard Huntley,
Cralgmont, Idaho

WISCONSIN
“With the PHOTOFACT file to
back us, we have complate con-
fidence that we can handle any
service problem brougtt to the
shop.”
~—Howard R. Olds,
Darlington, Wis.
TEXAS
"] don't see how anyone can run
a shop without a set of PHOTO-
FACT. | would be lost without
mine. They are a must on any
bench job. You can do 2a faster
job with the information in
PHOTOFACT."
~T. A. Hopkins,
Quanah, Texas

OHIO
"PHOTOFACT speeds up my
service on repairs and the file
cabinets help dress up the
shop.”

—Ed Rahm, Toledo, Ohio

SOUTH CAROLINA
*“(With PHOTOFACT) | have a
lot less time on the bench and |
can do a more complete repair
job on a customer's set and
have less come-backs because
of a perfect repair job.”
—Gien Stewart,
Pickens, S. Car.

MASSACHUSETTS
“PHOTOFACT has beeycne of
the mainstays in my se-vice
business. The PHOTOFACT
library has cut my service time
well in half and has mcre than
paid for itself already. In the
best words—PHOTOFACT
kept my new business in the
black."
~—Benjamin L. Hall,
Edgarton, Mass.

PENNSYLVANIA
“They are just great. Cuts serve
ice time to a minimum.'”
—Vlrgil Franceschinl,
Barnesbore, Pa.

NEW EASY-BUY PLAN! 1t's the money-saving way to

build your complete profit-making PHOTOFACT Library!
NO INTEREST—NO CARRYING CHARGE—AS LITTLE AS $10 DOWN HOWARD W. SAMS & €O., INC.

. 46th St., Indi lis 6, Ind.
FREE? vaiuable steel file cabinets for PHOTOFACT e 8 L AP S0}

monthly subscribers and Library purchasers,

Valuable booklet R{E!

shows you how
PHOTOFACT boosts SR
your profit-capacity

Send for it!

I:] Send me Free booklet ““Your Guide To Maximum Profits"
[J 'm a Service Technician: ] tul-time: O part-time

My Distributor is:_______
Shop Name
Attn.
Address.

Zone State
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A PRODUCT OF ALLIED RADIO

1047777181 /{3l make the Big News...

ALLIED’S

great knight-kits
Q -

Y-731 Deluxe FM-AM Stereo Hi-Fi Y-608 Lab AC VTVM with Auto-
Tuner (Multiplex add-in), . . $87.50 matic Range Selection. .. .. $99.50

only $5 down only 35 down only $5 down

.9‘

NN
Y611 Lab DC .
Scope with Trig-
gered Sweep and
Plug-in Vertical
Preamps (less
Preamps) $285.00

only $10 down

Y-773 Super-Value 20-Watt
Stereo Hi-Fi Amplifier . $44.50

only $2 down

.'. . !.TJ
Y.708 1000 Ohm/Volt G-30 Amateur Grid Dip
Pocket Volt-Ohm-Milli- Meter (1.5-300 mc) .. .$22.95

ammeter.. ... ..$9.95 only $2 down

Y-711 Ammeter-Voltmeter for
Cars and Boats. ... . $10.75

~
-

there’s a money-saving knight-kit for every need
SEE PAGE AFTER PAGE OF FASCINATING KITS, INCLUDING :

NEW LOWEST TERMS Lk wis HOBBYIST KITS INSTRUMENT KITS
down (of less) Stereo Deluxe Preamp “*Span-Master’” Receiver DC VTVM
Only $3 200; up 60-Watt Stereo Amplifier ‘*Space-Spanner” Receiver Volt-Ohm-Milliammeters
on orders up to $20% ot Stereo Control “Ranger” Radios 5” Oscilloscopes
24 monthsto Pay'Fa 25-Watt Amplifier **Ocean Hopper"” Radio Tube Checkers
to . o red tape-: 18-Watt Amplifier Clock-Radio RF Signal Generator
: handling—" 12-Watt Amplifier Radio-Intercom Signal Tracer
FM-AM Tuner 5-Transistor Portable Audio Generator
: FM Tuner 2-Transistor Pocket Set Sweep Generator
¢ Speaker Systems 2-Way Intercom Battery Eliminator
and others Electronic Lab Kits Capacity Checker
Photoelectronic System, Transistor Checker
and many others R/C Tester, plus many others

sold exclusively by A L L ' E D R A D l 0

www.americanradiohistorv.com
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the Best News in electronic kits for 1960

SAVE UP TO 50% %WMWMWMWUWAMWMM L

With the exclusive knight-kit

MONEY-BACK GUARANTEE

KNIGHT-KITS 4
re an R
Every KNIGHT-KIT exclusive prodyct of Allied Radio,

. ets or exce .
tions, or we refund your money in ?Sﬁ Published specifica.

B

”_ Mufs{;,ﬁt/-vy KNIGHT-K/T/ BUILD T/
L RFORM EXACTLY AS cLamep

- & REFUND yOoUuR mongy,

A WS .

O

i)
N

BUILD THE BEST

QQ000000200000000000a00000

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

only $5 down

AR U

I

90000 veesssovestaeede

only knight-kits have
“CONVENIENCE ENGINEERING”

Knight Kit Resistors

for easiest building...no previous e
electronic experience needed —-—

R-100 Amateur Communica- Exclusive in_Knights-_Kits, “convenien‘ce engineering” ,/
o e (ol means special attention to every detail: resistors “
built-in Q-Multiplier) $104.50 are carded and numbered for easy selection...all 7 {} iy
parts and hardware are packaged in clear plastic LY s :
bags for easy identification...wire is precut, <y ‘& )
stripped, tinned and color-coded to save time... g //’
special printed circuitry is used to eliminate 7/ /
complex wiring...a!l parts are top premium
quality...you get everything—even the solder!
Finally, Knight-Kit instructions are clear as
crystal; step-by-step procedure and wall-sized
picture diagrams make assembly a marvel of
- simplicity. Your final reward is proud
Y-713 Citizen's Band enjoyment of tre superior performance
Transceiver = $39.95 designed into your Knight-Kit.

only $2 down

®000000coe000000v e

only $5 down

= SSHIBRITRL- —— WSRO\

FREE send for the value-packed

VTR 1960 ALLIED CATALOG

svEmeTiing v Write for the 1960 ALLIED Catalog featuring the

A0 T D] [[  complete KNIGHT-KIT line—see the big 1ews in

Bz~ oo electronic kits—get this leading Buying G iide for
everything in Electronics. Send for your FREE copy.

SEE THEM HERE

AMATEUR KITS
50-Watt Transmitter
Self-Powered VFO

100 kc Crystal Calibrator
RF “'Z'" Bridge

Code Practice Oscillator

e R, PAGE @37

0“"39""‘-" -————————————————————_S—a

ALLIED RADIO CORP., Dept. 162-J9
100 N. Western Ave., Chicago 80, Iil.

[J Send FREE 1960 ALLIED Catalog

_— sl
. | Name
Pioneers in the development of the world’s finest electronic kits |
- i | Address
a8 10— our 39th year |
THE WORLD'S LARGEST ELECTRONIC SUPPLY HOUSE | City Zone____State
www.americanradiohijforv.com
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Inherent physical superiority of Sylvania’s
exclusive Sarong cathode, right, over a con-
ventional cathode, left, is evident in this

thickness. sharp coating edges and overall
uniformity of Sarong represent major im-
provements in the heart of the electron tube

photomicrograph comparison. The texture,

never before achieved in mass production.

the revolutionary new
receiving tube cathode that means
etter service profits

Fewer call-backs due to intermittents
and shorts . . . reduced noise and less
arcing...these are some of the benefits
available to you now with this ‘“‘can’t
be copied’’ Sylvania development.

The Sarong cathode is a completely
new development that transforms con-
venticnal sprayed cathode coating into
a thin uniform film, precision-wrapped
and securely bonded, around each
cathode sleeve.

Now in use in nearly 1 million re-
ceiving tubes, Sylvania Sarong is a
field-proven development setting new
standards of efficiency and quality in
electron tube performance.

First tubes to incorporate Sarong
are tv tuner types 6BZ7, 6BQTA,
6BC8 and 6BS8. Eventually Sarong

cathodes will be utilized in a full line
of Sylvania receiving tubes.

Here's why it will pay
your dealers to replace with
Sylvania Sarong cathode tubes:

e Reduced noise . . . uniformity in
spacing has resulted in improved noise
level up to 0.6 db for TV frequencies.

e Less heater-cathode leakage . . .
Sarong is flake-resistant and smooth
textured. No stray coating particles to
stick inside cathode.

¢ Greater tube ruggedness against
shock and vibration because of Sarong’s
superior coating adhesion.

¢ Reduced cathode-grid shorts, inter-
mittent short circuits, and less arcing
due to controlled uniformity of Sarong

v SYLVANIA

Subsidiary of

GENERAL'TELEPHONE & ELECTRONICS
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thickness. Sarong cathode coating is
held to thickness tolerances five times
closer than conventional sprayed cath-
ode coating.

Sylvania Sarong will help you make
better profits through reductions in
call-backs. See your Sylvania repre-
sentative today for the full story on
Sarong—available only from Sylvania.

SYLVANIA ELECTRIC PrRODUCTS INC.
1740 Broadway, New York 19, N. Y.
In Canada: P. O. Box 1190, Station “0O,”
Montreal 9.

Sarong cathodes are
now in use in four
Sylvania tv tuner
types. Eventually all
Sylvania receiving
tubes will contain
Sarong cathodes.

RADIO-ELECTRONICS
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and Mono Hi-Fi...the experts say
your best buy is

“The overall design of the HF-81 is conservative, honest and
functional. It is a good value considered purely on its own merits,
and a better one when its price is considered as well.”

— Hirsch-Houck Labs (HIGH FIDELITY Magazine)

Advanced engineering e Finest quality components
“‘Beginner-Tested,” easy step-by-step instructions

LIFETIME service & calibration guarantee at nominal cost

IN STOCK — compare, ther take home any EICO equipment
— right “‘off the shelf'’— from 1500 neighborhood EICOdealers.

INPUT SEL. Tare FUNCTION SE

HF81 Stereo Amplifier-Preamplifier selects,
amplifies, controls any stereo source & feeds it
thru self-contained dual 14W amplifiers to 2
pair of speakers. Provides 28W monophonically.
Ganged level controls, separate balance contro,
independent bass & treble controls for each
channel. Identical Williamson-type, push-pull
€184 power amplifiers. ‘“‘Excellent’”’ — SATURDAY
REVIEW; HI-FI MUSIC AT HOME. “‘Outstanding
quality . . . extremely versatile.” ~ELECTRONICS
WORLD LAB-TESTED. Kit $69.95. wired $109.95.
Includes cover.

HF85 Stereo Preamplifier is a complete, master
stereo preamplifier-controi unit, self-powered fo
flexibility & to avoid power-supply problems. Dis
tortion borders on unmeasurable even at high
output levels. Level, bass, & treble controls inde-
pendent for each channel or ganged for both
channels. Inputs for phono, tape head, mike, AM,
FM, & FM-multipiex. One each auxiliary A & B
input in each channel. Switched-in loudness com-
pensator. ‘“‘Extreme flexibility . . . a bargain.""—
Hi-F] REVIEW. Kit $39.95. Wired $64.95. Includes
cover.

New HF87 70-watt Stereo Power Ampiifier: Dual
35W power amplifiers of the highest quality.
tses top-quality output transformers for undis-
torted response across the entire audio range at
full power to provide utmost clarity on full
orchestra & organ. IM distortion 1% at 70w,
harmonic distortion fess than 1% from 20 to
20,000 cps within 1 db of 70W. Ultra-linear con-
nected EL34 output stages & surgistor-protected
silicon diode rectifier power supply. Selector
switch chooses mono or stereo service; 4, 8,
16, and 32 ohm speaker taps, input level con-
trols: basic sensitivity 0.38 volts. Without exag-
geration, one of the very finest stereo amplifiers
available regardiess of price. Use with self-
powered stereo preamplifier-control unit (HF85
recommended). Kit $74.95. Wired $114.95.

HFBE 28W Stereo Power Amplifier Kit $43.95.
Wired $74.95.

FM Tuner HFT90: Prewired, prealigned, tempera-
ture-compensated “front end’' is drift-free. Pre-
wired exclusive precision eye-tronic® traveling
tuning indicator. Sensitivity: 1.5 uv for 20 db
quieting; 2.5 uv for 30 db quieting, full limiting

1959

from 25 uv. IF bandwidth 260 kc at 6 db points.
Both cathode follower & FM-multiplex stereo
outputs, prevent obsolescence. Very fow distor-
tion. "“One of the best buys in high fidelity kits."”

AUDIOCRAFT. Kit $39.95*. Wired $65.95*,
Cover $3.95. *Less cover, F.E.T. Incl

New AM Tuner HFT94. Matches KFT90. Selects
‘ni-fi”’ wide (20c — 9kc @ -3 db) or weak-
station narrow (20c — 5kc @ -3 db) bandpass.
Tuned RF stage for high selectiv.ty & sensitivity;
precision eye-tronic® tuning. Built-in ferrite
loop, preatigned RF & IF coils. Sensitivity 3 uv
@ 30% mod. for 1.0 V out, 20 db S/N. Very low
noise & distortion. High-Q 10 kz whistle filter.
Kit $39.95. Wired $69.95. Incl. Cover & F.E.T

New AF-4 Stereo Amplifier prowides clean 4W
per channel or 8W total oulput. Inputs for
ceramic/crystal stereo pick-ups. AM-FM stereo,
FM-multi stereo. 6-position sterso/mono selec-
tor. Clutch-concentric level & tone controls. Use
with a pair of HFS-5 Speaker Systems for good
quality, low-cost stereo. Kit $38.95. Wired $64.95.

HF12 Mono Integrated Amplifier provides com-
plete ‘‘front-end” facilities and true high fidel-
ity performance. inputs for phono. tape head, Tv,
tuner and crystal/ceramic cartridge. Preferred
variable crossover, feedback type tone control
circuit. Highly stable Williamson-type power
amplifier circuit. Power output: 12W continuous,
25W peak. Kit $34.95. wired §457.95. Includes
cover.

New HFS3 3-Way Speaker System Semi-Kit com-
plete with factory-buitt 3a” veneered plywood (4
sides) cabinet. Bellows-suspensizn, full-inch ex-
cursion 12” woofer (22 cps res.), 8" mid-range
speaker with high internal damping cone for
smooth response, 312" cone tweeter. 2V cu. ft.
ducted-port enclosure. System Q oi 14 for smooth-
est frequency & best transient response. 32-
14,000 cps clean, useful response. 16 ohms
impedance. HWD: 261", 137%”,1435”. Unfinished
birch $72.50. Walnut, mahogany or teak $87.95.

New HFSS5 2-wav Speaker System Semi-Kit com-
plete with factory-built 34" veneered plywood (4
sides) cabinet. Bellows-suspensign, 53" excur-

www.americanradiohistorv.com

;OW Stereo Power Amplifier HF87
28W Stereo Power Amplifier HF86

FM Tuner HFT90
AM Tuner HFT94

12W Mono Integrated Amplifier HF12
Other Mono Integrated Amplifiers:
50, 30, & 20W (use 2 for stereo)

2-Way Booksheif
Speaker System HFS1

3-Way Speaker System HFS3

2-Way Speaker System HFS5

sion, 8” woofer {45 cps res), & 312" cone
tweeter. 1Ya cu. ft. ducted-port enclosure. Sys-
tem Q of VY2 for smoothest frequency & best
transient response. 45-14.000 cps clean, useful
response. HWD: 247, 12Y2", 10%%”. Unfinished
birch $47.50. Walnut, mahogany or teak $59.50.
HFS1 Bookshelf Speaker System complete with
factory-built cabinet. Jensen 8" woofer, match-
ing Jensen compression-driver exponential horn
tweeter. Smooth clean bass: crisp extended
highs. 70-12,000 cps range. 8 ohms. HWD 23" x
117 x 9”. Price $39.95.

LGS-1 Brass Tip Matching 14" Legs easily con-
vert HFS-1 into attractive consolette. All
brackets & hardware provided. $3.95.

IMPORTANT MOTE: Ail EICO kits built
according to our instructions, and ait
EICO factory-assembled equipment, con-
form to the high standards and specifica-
tlons as published in EICO literature and

advertisements. All EICO factory-assembled

equipment is completely and meticulously hand-
wired throughout — no printed circuitry; each
factory-assembled unit is 100% final-tested
throughout for each feature and function — no
tispot'’ or “'partial’’ checking. In EICO’s final

test techniques, nothing is left to chance.

See and hear the complete EICO line at
the IHFM HI-FI SHOW, Booths 305 & 306.

Over 1 MILLION EICO instruments in use throughout the world.

Add 5% in the West.

>
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Copyright 1959 by Electronic Instr. Co., Inc.

Fill out coupon on other side for FREE CATALOG
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The specs prove it...your best buy is

B

TV-FM SWEEP GENERATOR
AND MARKER #368
KIT $69.95 WIRED $119.95

PEAK-TO-PEAK

VIVM #232 &
UNIPROBE (pat. pend)
KIT $29.95

WIRED $49.95

A Tests all receiving tubes (picture tubes with
adapter), n-p-n and p-n-p transistors. Com-
posite indication of Gm, Gp & peak emission. Simul-
taneous selection of any one of 4 combinations of
3 plate voltages, 3 screen voltages, 3 ranges of
continuously variable grid voltage (with 5% accurate
pot.). Sensitive 200 ua meter. 10 six-position lever
switches: freepoint connection of each tube pin.
10 pushbuttons: rapid insert of any tube element in
leakage test circuit. Direct reading of inter-element
leakage in ohms. New gear-driven rollchart. CRA
Adapter $4.50.

Entirely electronic sweep circuit with accu-
rately-biased increductor for excellent line-
arity. Extremely flat RF output. Exceptional tuning
accuracy. Hum and leakage eliminated. 5 fund. sweep
ranges: 3-216 mc. Variable marker range; 2-75 mc

A

 ifitttttrt o

RF SIGNAL GENERATOR # 324
WIRED $39.95

KIT $26.95

in_3 fund. bands, 60-225 mc on harmonic band.
4.5 xtal marker osc., xtal supplied. Ext. marker
provision. Attenuators: Marker Size, RF Fine, RF
Coarse (4-step decade). Narrow range phasing con-
trol for accurate alignment.

C 150 ke to 435 mc with ONE generator in 6
fund. bancs and 1 harmonic band! =:1.5% freq.
accuracy. Colpitts RF osc. directly plate-modulated
by K-follower for improved mod. Variable depth of
int. mod. 0-509% by 400 cps Colpitts osc. Variable
gain ext. mod. amplifier: only 3.0 v needed for 30%
mod. Turret-mounted, slug-tuned coils for max. ac-
curacy. Fine and Coarse (3-step) RF attenuators.
RF output 100,000 uv, AF output to 10 v.
D Uni-Probe — exclusive with EICO — only 1
probe performs all functions: half-turn of probe
tip selects DC or AC-Ohms. Calibration without re-

FREE CA‘ ‘LOG shows you HOW TO SAVE 509, on 65 models of t?p quality professional test equipment. MAIL COUPON NOW!

gc/CO%

DYNAMIC CONDUCTANCE
TUBE & TRANSISTOR

TESTER #0666

KIT $69.95 WIRED $109.95

Complete with steel cover & handle

c . ]

COLOR & MONOCHROME
DCTOSMC LAB & TV

57 OSCILLOSCOPE #460
KiT$79.95 WIRED $129.50

5 PUSH-PULL
Oscilloscope #425:
Kit $44.95 Wired $79.95

moving from cabinet. Measure directly p-p voltage
of complex & sine waves: 0-4, 14, 42, 140, 420, 1400,
4200. DC/RMS sine volts: 0-1.5, 5, 15, 50, 150, 500,
1500 (up to 30,000 v. with HVP probe, & 250 mc with
PRF probe). Ohms: 0.2 ohms to 1000 megs. 414"
meter, can't-burn-out circuit. 7 non-skip ranges on
every function. Zero center,

Features DC amplifiers! Flat from DC to 4.5 mc,

usable to 10 mc, Vert. Sens.: 25 mv/in.; input
Z 3. megs; direct-coupled & push-pull throughout.
4-step freq.-compensated attenuator up to 1000:1.
Sweep: perfectly linear 10 cps -~ 100 kc (ext. cap.
for range to 1 cps). Pre-set TV V & H positions.
Auto sync. [im. & ampl. Direct or cap. coupling;
bal. or unbal. inputs; edge-lit engraved lucite screen
with dimmer control; plus many more outstanding
features.

{

El

Tl
|ETHR

New Transistor
Portable Radio RA-6
Kit $29.95

Wired $49.95

Incl. F.E.T; less 9V batt.
Prealigned RF, IF
xfmrs; push-pull

audio; 6" spkr.

NEW Power & Bias
Supply for
Transistorized
Eqpt. 21020

Kit $19.95

Wired $27.95

33-00 Northern Blvd. L.I.C. 1, N.Y.

Add 5% in the West. ® 1959

‘TURN PAGE FOR MORE EICO VALUES

ITTm—..,
o
8 @
® i
o990

; o co]
| i
NEW Tube &
CRT Fil.

Tester =612
Kit $3.95

Wired $5.95
Fast-checks
radio/TV tubes,
pilot lamps, etc.

| e 3
2 ® s
. L]

» @ @

R-C Bridge & R-C-L
Comparator 9508
Kit $19.95

Wired $29.95
Reads 0.5 ohms-
500 megs,

10 mmfd-5000 mfd,

power factar

e

e -‘——"“"]
Lo % || sty
i ; et 4
V) o i Tube Tester 625
— Kit $34.95 6V & 12V Battery
. Wired $49.95 Eliminator o ot
5 ; & Charger #1050 V-0-M =
tests 600 mil . Kit $24.95
series string type Kit $29.95 i .
Series/Parallel tubes Wired $38.95 Wired $29.95
R-C Combination o illuminated Extra-filtered for 1000 Ohms/Volt
Box #1140 roll-chart transistor equipt. V-0-M #536
Kit $13.95 Pix Tube Test #1060 Kit $38.95 Kit $12.90
Wired $19.95 Adapter...... $4.50 Wired $47.95 Wired $14.90
t
i’ it ElCO c-9 {
. | 33-00 Northern Blvd. I
VTVM Probes ] tacoany 1
Kit Wired | g0l me HOW TO SAVE 50% on [ Test Instruments
;:ak-to-Peak ig;g :23: | {7 Hi-Fi O Ham Gear. [J Send free Stereo Hi-Fi ‘!
High Voltage ’ | Guide. Send me FREE Catalog, name of neighborhood 1
Probe-1 ... $6.95 | dealer. :
High Voltage Y
Probe-2 . ... $4.95 1 NAME... et i
Scope Probes } Ad |
Demodulator . $3.75 $5.75 ) AIESS. o et |
Direct ... $275 $395 gy Zone.....State. ... |
Low Capacity .$3.75 $5.75 [
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Radio-Electronics

Hugo Gernsback, Editor

ELECTROMYOGRAPHY

. .. Electronics® Newest Medical Tool . . .

N 1791, Luigi Galvani first observed that a frog’s freshly
‘ skinned leg muscles reacted strongly to a weak electric
f current. He also noted that an electrical current in turn

was generated during muscular contraection.

Electromyography (Myo = Greek for muscle — Graphos
= Greek, to write), a new medical technique, goes back
to 1939. It has already joined the older electronic medical
tools, the electrocardiograph used in heart diagnosis and
the electroencephalograph in brain investigation.

The electromyograph is fast becoming an important tool
in the up-to-date physician’s office for the evaluation of
neuromuscular disorders. The instrument is a very sensitive
cathode-ray oscilloscope with a high-gain audio amplifier.
It also can record both visual and audio action potentials
permanently on tape.

This is what the electromyograph does:

1. It analyzes the amplitude of the individual muscle
action, its potential, duration and waveform.

2. Tt records muscle action following electrical stimula-
tion of the connecting nerve.

3. It analyzes muscle coordination.

[n addition, it gives the physician other technical data
in muscle pathology. Thus any physiologic dysfunction that
normally interferes with the propagation of an impulse
down an axon (nerve cell) can be readily investigated with
the electromyograph.

Since many physicians and technicians are as yet un-
familiar with the new instrument, a simple description
of the myograph and procedures followed in its use are
given here in the words of Dr. Barnard S. Post of the
Department of Electromyography, St. John’s Episcopal Hos-
vital, Brooklyn, N. Y.:

“The instrument consists of a number of electronic
devices coupled together in such a manner that the wave-
form of the electrical potential in a muscle may bhe accu-
rately depicted on a cathode-ray oscilloscope screen. Conver-
sion of the same potential into an audio component is
accomplished through the use of a loudspeaker driven by
an audio amplifier. This is very valuable since each varia-
tion of waveform has a characteristic sound which is dif-
ferent from all the others and which, after some experience
is gained, enables one to identify the type of wave just by
irs sound. The individuality of the sounds depends on the
frequency of the waves plus their amplitudes. Permanent
records may be made on film, magnetic tape, or on graph
paper with the use of d’Arsonval galvanometers and pen-
writers.

“The electronic components which are combined are: A
preamplifier having a very high noise-rejection ratio and
a flat response to low frequencies and containing high-
frequency cutoff circuits. This preamplifier’s output is fed
into a multistage amplifier of sufficient gain to produce an
increase in the signal value of approximately 100,000. This

SEPTEMBER, 1959

amplifier is designed to produce the absolute minimum of
waveform distortion possible. The output stage of this
amplifier is then fed into the vertical input of the oscillo-
scope and into the tape recorder which magnetically secribes
the examination for restudy when convenient. Pictures of
the waveforms may be photographed later during the play-
back of the tape by arranging a trigger mechanism in the
sweep circuit of the oscilloscope. This trigger synchronizes
the sweep with the shutter of the camera. While the wave-
forms are being recorded on tape, so is the audio component,
thereby also synchronizing the picture with the sounds. For
the sake of clarification, it might be better to state that the
waveforms can be converted into sounds only because their
frequencies fall within the spectrum audible to the human
ear (up to 15,000 to 20,000 cycles per second).”

The myography art has evolved a number of special
insulated electrode needles or probes which are directly
inserted into the affected muscle, much as one uses the
usual hollow-needle hypodermic syringe. These are used to
connect the patient’s affected muscle or musecles into the
cireuit.

The electrode needles do not cause more pain than felt
during a normal antibiotic “shot.” The new needles differ
from the standard hypodermics in that no liquid drug is
used. Various tvpes of needles are used—the most common
one, the single wire coaxial, has a single wire within the
hollow needle, the end of the wire and the needle tips con-
tacting the muscle. The double- or two-wire coaxial has two
wires, both of which contact the muscle. In this case, the
needle body does not act as an electrode. The needle, always
sterilized prior to use, is inserted rapidly in the affected
muscle to be examined.

The patient, just as in electrocardiography, is provided
with a grounding electrode which is made highly conductive
by means of the usual alkaline paste. This is necessary
because a low-resistance path for extraneous signals,
which the body often picks up, must be provided. Further-
more, larger voltages are usually present in the body tissues.

Interesting, too, are the facts that the heart muscle has
an output in millivolts, while voluntary muscles generate
microvolts, and, furthermore, that a patient cannot influence
the readings of the instrument.

The following is a condensed list of the various dysfunc-
tions or muscle impairments that are now studied and
diagnosed by the electromyograph:

Neuromuscular disorders; nerve blocks; protruding inter-
vertebral disk (testing for location); muscular dystrophy;
primary muscle atrophy; spinal muscular atrophy; polio-
myelitis (examining persons desiring to qualify for aid
fund) ; impaired muscle re-education (used as a treatment
in re-education); conditions which produce tremors, spas-
ticity, rigidity, ete.; and—possibly the most valuable use
of the electromyograph—is detecting the first signs of
regeneration in peripheral nerve lesions. —H. G.
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ELECTRONICS

Fig. 8-a shows how a lightweight
high-impedance speaker employing the
electrostrictive principle might be made.
A capadyne disc is attached to a speaker
cone by some suitable mniechanicul
fastening. Vibration of the dise, caused
by an impressed audio-frequency volt-
age, is conveyed directly to the cone.
Since the capadyne unit is essentially
nonconducting, it can be connected
directly to the output stage of an audio
amplifier. If the capadyne frequency
response can be made suitable, such
construction would eliminate the heavy
magnet and low-impedance voice coil
from the speaker and would greatly
simplify coupling to the amplifier.

An electrostrictive relay is available
commercially®* The principle of this
unit is illustrated by Figs. 3-b, ¢ and d.
A rectangular electrostrictive element
is bonded to each of two parallel strips
of thin flexible metal as shown in Fig.
3-b. Each strip thus forms a single
capadyne., The strips are fastened
permanently at their lower ends, mount-
ed close together, and each has a contuct
on the inside of its free tip.

When the relay is unenergized, the
strips stand open (IFig. 3-¢). When an
exciting voltage is applied simulta-
neously to the two capadynes, they
bend toward each other and close the
contacts (Fig. 3-d). Advantages of this
relay ave:

* It is essentially voltage-operated
and therefore high-impedance.

* It requires no holding current, the
only post-closure current being the
small leakage current through the
extremely high resistance of the ceramie
(often 100 megohms).

* Having no coils, it is immune to
many of the disturbing effects of nearby
magnetic fields.

Things to come

Many applications aside from those
just described are apparent. Capadyne
discs are available, so a great deal of
individual experimental and devel-
opment work may be expected in the
near futuve.

Some of the applications which
immediately suggest themselves ave:

* Electrostrictive amplifier.

* Electrostrictive buzzer (similar to Fig.
3-b but with one capadyne strip and one
external, stationary contact).
Electrostrictive chopper.

Nonmagnetic driver for vibrators, un-
derwater sound generation and super-
sonics.

* Frequency control device (similar to
quartz crystal) for audio and subsonic
oscillator stabilization,

Transducer, voltage to pressure.

Valve control.

Electrostrictive modulator.

Pressure generator. (Stacked capadynes
have been used to produce 30,000 pounds
per square inch on application of 200
volts.)

As materials and components con-
tinue to improve, electrostriction may
be expected to take over some of the

electronic functions formerly performed
exclusively by electromagnetism. END

2The Capaswitch.
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The industrial
service technician
runs tnto a tough
one

By GUY SLAUGHTER

11 EDRO,” I said into the handset.
“This is nuts. I don’t even know
what I’m looking for.”

“You’re looking for the relay
that drops out first,” the familiar voice
came back. “It should be a cinch to
find.”

“Sure it should,” I replied, with my
best sarcasm. “There aren’t more than
a million or so here. It should be a real
breeze.”

I was standing in the control base-
ment of one of the local steel mills,
staring suspiciously at a relay panel
which extended maybe 50 feet each way
from me. It was covered with relays,
contactors and knife switches. I had
been watching this particular section
of the panel for nearly an hour now,
which served me right for letting Pedro
talk me into helping him troubleshoot
industrial gear I didn’t know anything
about.

“Here we go again, Herk,” Pedro’s
voice called. “The line’s going to start
up. Pay attention, now.”

I sighed in resignation and fixed my
eves on the panel in front of me. At
once there was the snapping clack of a
multitude of contacts closing in rapid
sequence as armatures all up and down
the control board picked up and seated
solidly against their coils. Off to my
right the arm of the motor-operated
rheostat began its rotation, described
its arc and came to a stop two-thirds
of the way around.

“The line’s up to speed,” Pedro’s
voice came through the handset, “750
a minute. Keep your eyes open.”

“Yeah, yeah I'm looking.”
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minutes later I

Fifteen was still
looking, while the sense of urgency
I'd been feeling grew stronger. The
motor-operated rheostat was holding at
its two-thirds position. Most of the
relays on the board were sealed in. The
hum of the motors and generators up-
stairs carried down to me as a sleep-
inducing ®lrone. My eyes began to burn
from the strain of staring. I blinked
them to ease the strain. And at that
precise instant relays began dropping
out with the staccato clatter of machine-
gun fire, first one and then all the rest
on the panel in rapid sequence. The
motor-operated rheostat buzzed back to
zero, clicked its limit switch.

“That was it, Herk,” Pedro velled
excitedly in my ear. “The line is down
again. Which relay dropped out first?

“I don’t have the faintest notion,” I
said solemnly. “What’s more . . .”

“Whattya mean?”’ Pedro demanded,
his voice climbing like a fire whistle.

“You're standing right there. How
could you miss it?”

“It was easy. But I’'m not standing
here another minute. I'm coming up-
stairs right now. Of all the darn fool
ways you've figured out to waste my
time, this one is the worst!”

“Don’t get teed off, Herk,” the voice
said pleadingly. “Just once more, please.
We've got to find it.”

I debated for a moment, gave in.
“Qkay,” I sighed resignedly. “Once
more. But make it fast. That doggone
coffee. . .”

“Here we go,” Pedro’s voice cut in.
“Keep your eyes open, now.”

Relays picked up all over the board,

RADIO-ELECTRONICS
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and the motor-operated rheostat began
its climb. “There’s 750. Watch those
relays.”

I watched them. For what seemed
hours I watched them. And nothing
happened. Finally, I couldn’t stand it
any longer.

“Pedro,” I said into the handset. “I’'m
coming up. I’ve had it.”

“Just a couple more minutes, Herk.
It’s bound to drop out any second
again.”

Disconnected and disgusted

I didn’t answer. Instead, I pulled the
handset plug from the jack in the relay
panel, stuck the instrument in my
pocket and headed for the stairway.
The noise of the operating floor grew
thunderous as I climbed and, when I
reached the top of the stairs, my ears
were assailed by the hum of heavy
machinery, the whine of the steel strip
moving through ponderous rolls at
hundreds of feet per minute and the
clank-clank of the flying shear cutting
the strip into yard-long sheets at the
end of the line. Pedro met me a dozen
steps from the stairway. His eyes were
puzzled.

“It’s so darn irregular, is what’s got
me beat. One time it’ll kick out in just
a few seconds. Next time it’ll run maybe
a quarter of an hour.”

“Yeah, tough. Well, let’s get out of
here.”

“You crazy?” Pedro wanted to know,
giving me the troubled eye. “We can’t
leave. Not ’til we find it, anyway.”

“You want to bet? I’'m sorry they've
got troubles. But I've got troubles of
my own.”

“Herk,” Pedro said coldly, showing
me the old frown, “Herk, this is serious.
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The line can’t run until we find out
which piece of electronic gear is trip-
ping out its line-stop relay. We’ve been
hired to do a job here, and we can’t
run out. . .”

“We?” 1 cut him off. “We can’t leave,
and we've been hired?”

Pedro’s face assumed the color of an
overloaded rectifier. “We,” he echoed,
flatly. “They called me in, and I called
you in. That makes it we. And anyway,
I need your help. For the honor of all
radiomen everywhere, we’'ve got to find
the trouble.”

“Qh, great,” I groaned. “Here we go
with that ‘get-in-there-and-fight’ stuff
again.”

“Sure,” Pedro continued. His grin
was back now, and he winked at me.
“The future of industrial electronics is
in our hands.”

“Go-go-go,” I murmured. “01d buddy,
how do you know the trouble’s in the
electronic gear? Maybe one of the drive
motors is kicking out on overload or
something.”

“The mill electricians have already
checked their own gear,” Pedro replied.
“They’ve even shorted out all the oil-
pressure switches and stuff with jumper
wires, but still the line kicks out. So
all that’s left is the electronic equip-
ment.”

“But why pick on me? I don’t know
anything about this gear, and I’m not
sure you do either.”

“Yes, I do,” Pedro said calmly. “And
so do you. I’ve worked this stuff over
before, and it’s routine electronic cir-
cuitry, most of it. There isn’t a piece
of stuff in the place you couldn’t bug
out if you wanted to.”

“Thanks, but I don’t want to. So you
do it.” I turned to leave him, but he
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grabbed my elbow.

“Wait,” he almost wailed. “I need
your help. The thing is, the trouble’s
not in the gear itself. It’s in one of the
line circuits associated with it. Every
piece of equipment in the place is inter-
locked into the line-stop circuit, so that
failure will stop everything dead. And
one of the interlocks is dropping out.
We've just got to find out which one.”

“Qkay,” I agreed, surrendering for
the dozenth time that day. “But there
must be a better approach than for nme
to stare at a million relays for hours
on end, hoping to catch the culprit in
the act.”

“Any suggestions?” Pedro wanted to
know.

“Not a one. You think about it, and
I’ll be right back. I’ve got an errand.”

I headed for the washroom on the far
side of the building, and went in. When
I came out, the line was just starting
up; it had been running a moment
before. 1 stood there, while the line
came up to full speed, thinking about
that. Then I went back into the wash-
room. The line was down again when I
came out a moment later. I grinned to
myself, happily.

Enter the swami

Pedro was wearing his most harried
look when I found him. He was examin-
ing the continuous-running time chart
which showed, with an inked path along
a paper strip, the speed of the line
during every minute of every day. The
section of chart he was staring at was
a mess of inky zig-zags, like an oscillo-
graph of a noise pulse, showing how the
line had started and stopped dozens of
times in a few hours.

“Having consulted my crystal ball,”
I chuckled gaily, “I am in a position to
solve your problem.”

“You and your jokes,” the glum Pedro
responded, not looking up from the
chart. “I’'m convulsed.”

“Swami does not joke,” I
smugly. “Swami is all-seeing.”

“You got a clue?” he demanded, let-
ting the chart roll up on its spring-
loaded mandrel.

“Water,” I said. “What pieces of elec-
tronic gear are tied in with water?”

Pedro pondered a moment. “Just two.
The seam-welder ignitrons are water-
cooled, and so is the X-ray gauge.”

“Check ’em over. There’'s your
trouble.”

intoned
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Pedro didn’t hear me. “But the welder
doesn’t run continuously,” he was say-
ing, evidently to himself. “Only when
a coil of steel runs out and the operator
welds in a new one. Yet the line stops
any time, during the weld or not. So
that leaves the X-ray gauge.” He looked
up at me, grinning. “Hope you’re right,
Herk. Come on.”

I came. He led the way to a big, steel-
cabineted device parked alongside the
line about halfway down. The cabinet
bore a painted-on legend: Danger—X-
Ray equipment—80,000 volts.

Connected to the cabinet by a shielded
cable an inch in diameter was another
piece of equipment, a 3-foot long, U-
shaped affair, through the open ends of
which the steel strip ran on its way
from the tin-plating tanks, past the
melter and oiler towers, and on toward
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the hole-detecting equipment and the
flying shear.

“That’s the X-ray head,” Pedro ex-
plained, pointing at the U-shaped de-
vice. “The X-ray tube is in the part on
top of the strip, and there’s an electron-
multiplier photocell in the part under
the strip. The gadget gauges the thick-
ness of the strip continuously.” He
jerked a thumb at the cabinet alongside
us. “The power supplies, de amplifiers
and comparator circuitry are in there.”

“What’s water used for?” I asked,
bewildered.

“Cooling the

X-ray tube, stupid,”

Pedro grinned. “What else?”

“Yeah,” I said. “What else? But
what’s the connection between it and
the line-stop circuits?”

Pedro shrugged. “Beats me. Unless
there’s a pressure switch in the water
line. We’ll have to check.”

He crawled around on the floor, under
the strip, which ran horizontally here
about 3 feet above the floor. After a
minute, he beckoned me to join him. I
ducked under the moving strip re-
luctantly, looked where he was pointing.
There was a water line there, sure
enough, of l%-inch galvanized pipe. And
strapped to the water pipe was a foot-
square steel box, maybe 6 inches deep,
its top a flat sheet of steel held on by
four screws. Pedro was already working
on them with a secrewdriver. He removed
the top, peered inside. I crept closer
for a better look. Inside the box was a
transformer whose primary leads dis-
appeared into the cement floor through
a piece of conduit, and whose secondary
leads were clamped securely to the
water pipe, about 6 inches apart. In the
center of the 6-inch pipe section between
the clamps, a small, black object re-
sembling a microswitch was strapped
to the water line. A pair of leads from
it also disappeared into the same piece
of conduit.

“Interesting,” 1 said.
esting. What is it?”

Pedro grinned at me happily. “Can’t
vou guess, Herk? I can. Instead of a
pressure switeh in the water line, the
X-ray gauge manufacturer used a
thermal protector. That transformer
must be a current affair which feeds
a few amperes through that short seec-
tion of water pipe. A normal flow of
water prevents this current flow from
heating the pipe significantly, while a
water failure kills the cooling action
and makes the pipe-and-transformer
into a regular solder gun. The gizmo
that looks like a microswitch must be
a bimetal thermal cutout interlocked
into the line-stop circuit through one
of the relays on the board downstairs.
If the water fails, the pipe gets hot, the
thermal cutout opens and the relay

“Most inter-
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drops out. Simple and easy, huh?”

A fluid situation

It proved to be just that simple. I
watched while Pedro hunted up one of
the electricians, got him to bring us a
handful of blueprints, and finally found
one that showed an interlock relay in
the line-stop cireuit whose coil was fed
through a thermal cutout.

“There it is,” Pedro told the elec-
trician, pointing out the relay in ques-
tion. “Block that one in, and you’re
back in production. Then you better
have a pipefitter check out the water
line to the X-ray gauge and see what'’s
lousing up the flow. Maybe that par-
ticular run of pipe is corroded almost
shut, or maybe the trouble is in the
pressure line to this whole end of the
mill. Anyway, I’ve shut down the X-ray
gauge until he gets the water fixed, and
told the production operator he’ll have
to check the strip with a mechanical
gauge meanwhile.”

The electrican grinned and trotted
off. Pedro turned to me.

“Okay, Herk, give.
crystal-ball stuff?”

“I don’t know how I do it,” I said.
“Sometimes it frightens me. It must be
a gift. Like telepathy, or clairvoyance,
ob s 4

“Hold it, Swami,” Pedro said testily.
“When I turn in our bill, they’ll ask me
how we found the trouble. Shall I tell
them it came to you in a vision?”

“No, I guess not.” I grinned at him.
“Just tell them I noticed that the line
stopped whenever I flushed the toilet,
and...”

“That’s enough,”
take it from there.”

And he did. .

What's this

Pedro said. “I’ll

END

Now we've got
The courts on our side!

Since January 1956, RADIO-ELECTRONICS has in-
sisted that mail order tube advertisers tell you either
that their tubes are new and unused or that they are
seconds or rejects, it such is the case. We refused all
advertising which did not comply. Now the courts have
enjoined a number of such advertisers from misrepre-
senting used or rejected tubes as new merchandise. A
forward step for the protection of ali tube buyers! As
always, you can be sure of a fair deal when you buy
tubes from RADIO-ELECTRONICS advertisers.

RADIO-ELECTRONICS
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Industrial clectronic weighing system in action.

ELECTRONIC
WEIGHING SYSTEMS ]

Technicians look at

Part I—More dollars for the
electronic technician, if
he can keep an electronic
scale working. Here's

the story

By EDWIN BOHR

NDUSTRIAL electronic weighing in-
stallations are becoming more and
more common. From fueling moon
rockets to weighing moving highway
trucks and railway cars, the versatility
of electronie weighing is unchallenged.
Such installations have extremely
interesting instrumentation and elee-
tromic cireuits. They are mnlike any-
thing seen in TV or radio. Industrial
technicians in particular will find the
circuits novel and challenging.

How they work

All commercial electronic weighing
systems (with rare exceptions) meas-
ure the slight elongation or shortening
of a piece of teol steel. Tool steel be-
haves like a very precise and accurate
spring.

For example, in Fig. I-1 we show a
piece of steel rod 1 inch long. If 10
pounds placed on top of t:e rod short-
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ens it 1/1,000,000 inch, 20 pounds will
shorten it 271,000,000 inch. When the
weight is removed, the steel immediately
returns to its original length of exactly
1 inch.

Length continues to vary almost
exactly in proportion to the weight or
force on the rod until the rod has
changed by about .003 inch. (This, of
course, depends upon the properties

TDOL- STEEL RODS

Fig. I-1—Length of tool-steel support-
ing column changes in direct propor-
tion to weight it supports.

b el e AWWWSameéricanradiehistorvicom - .

Caourtesy Streeter-Amet Co.

of the paxrticular steel used.)

If excessive 1ension or compression
is applied, the steel may not return to
its exact original length. However, all
electronic weighing systems can with-
stand severe overloads without perma-
nently changing calibration.

The ahsence of lever arms, balances
or other mechanical parts, and im-
munity to shock and vibration are
obvious advantages of electronic weigh-
ing. After all, the sensing device is as
rugged as tool steel.

Infinitesimal changes in length of the
steel supporting bar  (called a lcad
column) are measured electronically.

To do this, a special resistor, called
a strain gauge, is cemented to the load
column. The gauge is a grid-shaped
resistor etched (like etched-cireuit
boards) upon the surface of a very
thin plastic, or fabricated from very
fine resistance wire cemented to a paper
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APPLIED FORCE { PUSH OR PULL)

R FOIT
STRAIN fi 1 W INACTIVE RESISTANCE
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Fig. 1-2—Two strain gauges are al-

tached to load column and are connected

to inactive resistors R2 and R3 to form
Wheatstone bridge.

backing. The backing is extremely thin
but insulates the resistor from the load
column,

Because of the intimate bond of
strain gauge to load column, the gauge
follows any expansion of contraction
of the column. As the load column de-
creases in length, the strain-gauge re-
sistance decreases and vice versa.

The resistance of the strain gauge
is a direct indication of the load-column
length. However, the resistance change
from no load to full load is very small
—generally less than 0.5%. For high
resolution and aceuracy, the measur-
ing instruments must detect and meas-
ure resistance changes of .0005% or
better.

Measuring circuits

Fig. -2 is a practical circuit for de-
tecting load-column length changes.
Two strain gauges (R1 and R4) are
bonded to the load column in the same
direction as the forces on the column.

These active resistances, as they are
called, are connected to precision re-
sistors (R2 and R3) in a Wheatstone
bridge and an excitation voltage is ap-
plied. The four resistors are exactly
equal in resistance so, with no load on
the column, there is little if any output
voltage (or potential difference) from
terminal C to D.

If the load column is tensed or com-
pressed, the bridge is unbalanced and
a voltage proportional to the weight or

FORCE APPLIED TO
LOAD COLUM
‘HERE

ACTIVE |
STRAIN

GAUGE :
(2nd GAUGE T
HIDDEN BY LOAD OR CABLE CONNECT-
COLUMN) ION BOX

force appears across terminals C and D.

If the force is compression, terminal
C develops the same polarity (or
instantaneous polarity) as terminal A,
and terminal D the same as terminal B.
Tension causes exactly the opposite:
C has the same polarity as terminal B
and D the same as terminal A. The
polarity (or phase) of the output
changes when the load column goes
from compression to tension.

The combination of 1load column,
active resistors, inactive resistors and
protective housing is called a load cell.
Typically, the load cell is robust in
appearance and rather heavy for its
size.

causes excessive heating and resistance
drift. Very high excitation voltages, of
course, may permanently upset the
resistance balance or even produce
burnout.

Load cells, on the average, provide
about 2-mv maximum output for each
volt of excitation. If the excitation
voltage is lower than optimum, extreme
difficulties arise because of the very
poor signal-to-stray-noise ratio.

Generally, 6 volts is applied to 120-
ohm load cells and 20 volts to 450-ohm
cells.

Weight indication

So far, we have found that electronic

Most load cells arve 120- or 450-ohm  weighing measures the mechanical
ADDITIONAL LOAD CELLS LOAD CELL

Q e = RECORDER
. ¥ = 1 (WEIGHT RECORDED
I ‘ 'f‘ ACCURATE ON PAPER CHART)
: . VOLTAGE SUPPLY

f ml (W 4T | 1 m
i ! XCITATION

P b U] | . RECORDER PEN

I IR U T \

i i 1] l [¢ 3 1

! s -+

H i OUTPUT

{ i e

CHART PAPER/

—a 7 [ Lo o £ )
J— ! ouT- OVERWEIGHT SIGNAL
3 mpurl AMPL [pyr RELAY
0 o 0
—~&£ 57 TO ALARM

MILLIVOLT METER CALIBRATED IN POUNDS

Fig. I-3—Circunit arrangement for direct indication of load-cell output.

units, with probably more 120-ohm units
in operation than any other type. The
resistance vefers to the input resistance
or the resistance the excitation voltage
must feed. It is also the resistance of
each leg of the Wheatstone bridge, since
four equal resistors connected in series-
parallel have a total resistance equal
to any single resistor.

We have simplified the load cell’s
construction. Some units are based on
lever action, others contain as many as
16 strain gauges. Small series resistors
compensate for variations of the steel’s
elasticity.

The maximum

excitation or input

voltage depends upon the power-dis-
sipating abilities of the resistors within
load cell.

the Too much excitation

Cutaway view of two load cells. Single-column unit at left is simplified version to
show internal construction. Multi-column unit on right is made by Cox & Stevens.

3%
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strain in a load column by using sensi-
tive resistors in a Wheatstone bridge
to produce a voltage output propor-
tional to the force on the load cell.
Now we come to measuring the output
voltage of the load cell and indicating
it directly in pounds. The simplest
method uses a very stable source of
excitation voltage for the load cell
(any change in excitation directly
affects the accuracy) and a millivolt-
meter connected to its output.

Either ac or de may be used with
ae or de millivoltmeters. However, the
aceuracy of such systems is inherently
limited—usually to within several per-
cent, as compared to the closer than
1% accuracy of null-balance instru-
ments.

Nevertheless, the system is used to
measure the weight of vehicles in motion
over a section of highway. A special
section of roadway is supported by
several load cells and their electrical
outputs are added and measured by a
recording ac voltmeter.

A recording voltmeter is necessary
since the truck passes over the weighing
section much too fast for a human
observer to read the meters. After the
truck has passed, each axle’s weight is
read from the chart.

In another application, the truck
weight, if it exceeds the legal limit,
trips a relay, alerting the vehicle inspec-
tion bureau to the violation.

Fig.-3 is a typical setup for directly
reading the load-cell output. If load
cells are connected in parallel, their
outputs add or subtract according to
the terminal polarity. Normally, only
450-ohm load cells are connected in

RADIO-ELECTRONICS
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Fig. I-4—A null-balance servo svstem.

parallel, since low-resistance load cells
in parallel suffer from errors caused
by the resistance of the excitation wires.

Null-balance indicator

Null-balance indicators are common-
ly used in commercial weighing appli-
cations. They are inherently very accu-
rate (in the range of 0.19) and, with
care, can indicate weight changes of
1 part in 10,000.

Looking at Fig. 1-4, we notice that
one or more load cells are fed from a
common transformer (we have series-
connected the load cells in this illustra-
tion since parallel operation is shown
in Fig. I-3). With series connection,
each load cell is fed from a separate
winding.

The windings are accurately matched
in voltage output. If they were not
each load cell, because of slight differ-
ences in excitation, would give a dif-
ferent output for a given weight.

Two potentiometer circuits are fed
from two additional windings on the
same transformer. One potentiometer is
called the zero adjustment (ZERO ADJ).
The other is the INDICATING or slide-
wire pot. The slide-wire potentiometer
is mechanically linked to a weight-
mdicating  dial or weight-printing
mechanism.

If we move the slide-wire contact,
a point will be found where the voltage
is exactly equal to the load-cell output.

An amplifier detects any difference
between the slide-wire voltage and the
load-cell output and causes an electrie
motor to turn the slide-wire contact
until the load-cell output is exactly
balanced. Thus the output voltage from
the slide-wire follows the load-cell out-
put. As load-cell output increases, the
slide-witre rotates upscale until a bal-
ance is reached. If load-cell output
drops, the motor rotates in the opposite
direction until a balance is reached.

A particular advantage of the null-
balance system is that variations in
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line voltage do not, within wide limits,
affect the system’s accuracy. Any varia-
tion in load-cell exeitation is cancelled
by equal variations in the balancing
voltages.

Also, with this method, changes in
amplifier gain vary only the null sensi-
tivity (more than enough gain is usu-
ally available) without affecting the
accuracy.

Resistor Re, referring again to Fig.
1-4, is a ZERO ADJUST control. It cancels

ELECTRONICS

electrically any unbalance in the load
cell, or it may be used to cancel any
fixed weight in the weighing system.

For example, if a truck is driven
onto an electronic-scale platform, the
scale, of course, reads the weight of
the truek. However, by turning the
ZERO ADJ, we can make the scale read-
ing move back to zero, effectively sub-
tracting the truck’s weight before it
is loaded.

Resistors Rr and R; are equal. There-
fore, in its center position, the zero
control has no effect. Turned to either
side of center, however, it will cancel
either a push or pull on the scale.

Resistors R, and R. establish a dial
zero just slightly away from the end
of R.. This makes the scale zero immune
to any changes of R4 during ealibration.

The weight-reading device is linked
directly to the slide-wire. The three
usual indicating mechanisms are: a
simple pointer-and-dial arrangement;
Veeder-Root type number wheels geared
to the slide-wire, and number wheels
that stamp the weight on a card or
tape through a typewriter ribbon.

Usually, the indicators are located
considerable distances from the point
of weighing. In some large industrial
installations, a single indicator, through
a selector switch, shows weights at
several widely spaced points.

Next month we continue our survey
of electronic weighing equipment with
a look into servicing techniques that
speed repair of these units.

TO BE CONTINUED

NEXT MONTH

OTL Transistor Amplifier

An 8-watt, 8-transistor job that can be driven to full
output by a ceramic cartridge. Two of them would be
ideal for a humless stereo setup.

Integrated Stereo Amplifiers

Why use one instead of the familiar old pre-amp sys-
tem? This question is answered and some of the fea-
tures, circuit differences and outstanding points de-
scribed in a survey of the integrated amplifiers now

on the market.

Visual Trouhle Checking

The best way to run down faults in a TV
receiver is to identify them on the screen.
In another of his visual diagnosis articles,
A. V. J. Martin shows a series of defective
pictures, tells what causes them and how

they are cured.

Improved Transistor Checker

For greater accuracy and to save checking
time, this instrument uses two meters. A
simple construction job.

www.americanradiohistorv.com

And in tune with the
up-swinging fall in-
terest in stereo and
hi-fi, timely articles
on developments in
this rapidly expand-
ing field.
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ELECTRONICS COVER FEATURE

fie EMICONDUCTORS have made some revolutionary changes in communica-
G tions techniques. They have also given us new meanings for some old phrases.
i The expression “99.9% pure” used to stand for something very close to the

b idea of perfection. In a world of transistors, diodes and solar cells, it describes

gross impurity. Semiconductors have to be about 99.99999999¢ pure. This repre-
sents an impurity of 1 atom in 10,000,000,000, a number equivalent to one

individual in five generations of the whole human race.

Chemists have long known how to obtain pure samples of any material that
can be crystallized. The substance is melted and part of it formed into a crystal
or crystals. In crystallizing, it tends to select atoms that build up the crystal
lattice in a vegular pattern, so impurities are pretty much left in the melted

By ERIC LESLIE

portion. (An example is the formation of ice in salt water. The salt is driven out
and the ice is composed of nearly fresh water.)

To increase the purity of such crystals, the material is again melted and the
larger portion of it recrystallized. This process can be repeated till a practically

Radin-frequency heating and pure material results.
a novel adaption of an old
technique combine to give us

low-cost transistors neat-perfect ground.

Such puwre matevials often act in a startlingly different way than common
“99.9% pure” substances, which have one alien atom in every thousand. For
example, pure water is an excellent insulator. Yet the purest water available in
ordinary life is such & good conductor that a water pipe is always considered a

The germanium, silicon and other materials used in diodes and transistors do

How the material is purified. As the in-

ot (a single crystal of germanium) is

moved  through the heater rings, the

molten zones travel along it, cach car-

rving a fraction of the impurities toward
the end.

(8) IMPURE GEAMANIUM INGOT

APRARENT DIRECTION g A n I
O TRAVEL OF IMPURITIES | 1 MOLTEN I 1
AND nOLTEN ZONES ~. )< NN NN
//\f : / \\,\ ﬁ‘\\
° ° ( ( | | f " | \
\ |
! ‘ / \ /
\“ \ l\ 4\ \ /
N\ AN

"=~ INDUCTION HZIATERS ——
(b) START OF ZONE REFINING

—
O'RECTION OF
UG0T TRAVEL

GERMANIUM

(C) ULTRA-PURE GEZ2MIANIUM ZMESAGES
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ULTRA-PURE
GERMANIUM
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contain impurities, it is true, but these
must be of the correct substances and
be added in rigidly controlled quantities
—quantities so small they would not be
detected by ordinary “99.9% pure”
methods of analysis.

Semiconductor purity must also be
gained in a way that will keep diode
and transistor production costs low, to
permit their general use. The process
of repeated crystallization and remelt-
ing has had its triumphs in the dis-
coverv of new elements, but the cost
per gram (or milligram) of any mate-
rial so made would forbid its use in
most commercial applications.

The invention- of zone melting by
W. G. Pfann of the Bell Telephone
Laboratories was the step that made
transistors commercially practical. In
this technique, instead of melting down
the cryvstal, it is left intact, and only
a narrow zone of it melted by induction
from an »f heating coil, as shown in the
cover photograph and the diagram. The
zone is moved along the crystal, leaving
the material behind it purer than that
ahead. The impurities are carried along
in the melted area to the end of the
crystal. Several zones may be swept
along the crystal, one following the
other, as shown in the figure. The end
of the crystul containing the impurities

is then cut off, leaving ultra-pure
material.
Various methods of moving the

melted zones along the material may
be used. A common one is to support

RADIO-ELECTRONICS
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the crystal in a cradle of graphite and
draw it slowly through a number of
coils. In some setups, the crystal re-
mains still and the coils move. Either
way, the molten zone must be kept
narrow enough for skin tension of the
substance to keep the molten material
in place. Too large a melted area might
cause the material to go out of shape,
or even drip. Most semiconductor crys-
tals are made in the form of long rods.
If the zone has to be kept narrow,
these rods can be made with a small
diameter, or the material may be cut
into thin plates or even made up in
the form of tubes.

Can add impurities, too

Zone melting is used for another
purpose in the manufacture of tran-
sistor material. Such elements as ger-

manium and silicon are made into
p-type or n-type material by adding

fantastically small amounts of im-
purities, usually in the order of 1 part
in 100,000,000. This would be roughly
equivalent to two persons in the popula-
tion of the United States. Antimony
might be added to germanium for an
n-type crystal, indium for a p-type.

To “dope” the crystal with the in-
finitesimal quantity of impurity re-
quired and at the same time assure
uniform doping, zone melting is again
employed. A small amount of antimony
is dissolved in the molten zone to pro-
duce an n-type crystal. The amount of
antimony that solidifies behind the
molten zone is in proportion to the
amount of antimony in the melted por-
tion. An exceedingly small amount of
antimony solidifies out, so the propor-
tion remains practically the same over
the whole crystal. This makes it possible
to obtain p- and n-type material of
uniform characteristies, producing tran-
sistors to closer tolerances.

More to come

As great an advance as was the
invention of zone melting, recent im-
provements have made even greater
purity and lower cost possible. One of
these is a continuous process, making
for more efficient production than the
crystal-by-crystal bateh technique. In
effect (though not in mechanical
arrangement), new molten material is
fed in at the center of the crystal,
through which melted zones travel con-
tinuously in one direction. Pure semi-
conductor material is harvested at one
end of the rod, while impure material
is cut off at the other.

A floating-zone technique increases
the purity even beyond the figures
already given, by holding the material
in a vertical position while a molten
zone is swept through it by a moving
coil. The crystal is supported only at
the ends, which are cut off afterwards,
so it is in contact with no other mate-
rial. Thus any chance of contamination
is reduced. Still other techniques in
the laboratory stage, or starting in
production, promise us even better and
less costly diodes, transistors and solar
cells in the future. END
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DIRECT-COUPLED

TRANSISTOR CIRCUITS

ELECTRONICS

Surface-barrier transistors permit

direct-coupled circuits

By NATHANIEL RHITA

URFACE-BARRIER transistors have

at least two rather unusual char-
acteristics. They can operate at high
frequencies (to 50 me at least) and they
require low collector voltage. Linear
response results even when the collector
voltage is equal to or lower than the
base voltage. Thus transistors can be
direct-coupled, the collector of one being
tied directly to the base of the next.
Several novel circuits of this type will
be shown here.

Fig. 1 is a direct-coupled “saturation
flip-flop” circuit. In a practical situa-
tion the load resistors may be 1,000
ohms and the supply 1.5 volts. Assume
that V1 is conducting. The drop across
R1 drives the base of V2 almost to
ground potential, blocking this trans-
istor. Now, if a positive pulse is fed to

[4 -1.5v
%Rl %Rz

vi V2

= SATURATION FLIP-FLOP =

Fig. 1—Direct-coupled saturation flip-
flop circuit.

the base of V1, it will cease to conduct.
Its collector approaches — 1.5 wvolts,
driving V2 into saturation. Thus one
(and only one) transistor is always
saturated. Furthermore, a positive pulse
fed to the base of a conducting trans-
istor will block it and at the same time
unblock the other.

Fig. 1 is easily converted to multi-
vibrator action. Capacitor C and re-
sistor R3 must be added (see Fig. 2.)

[4 -9V

T MULTIVIBRATQR <

Fig. 2—Suaturation flip-flop converted to
a multivibrator.

Typical values are 50 ppf and 10,000
ohms, respectively. The third transistor,
V3, controls trigger action.

Normally V2 is the saturated trans-
istor, while V1 is the blocked one. This
is true because R2 has the lower col-
lector load value, therefore it permits

www.americanradiohistorv.com

larger flow. Normally V3 is blocked.
When a mnegative pulse is applied ta
its base, it conducts and its collector
approaches ground potential. A positive

Iy —1.5v

i
V3 1400 pA

QUTPUT

11540 pA
INPUTS

t|694uA-

Fig. 3—And cireunit passes current only
when all three transistors are conducting.

pulse passes through C and reaches the
base of V2, which blocks. Of course V1
begins to conduct and it remains satu-
rated until C has had a chance to dis-
charge. Then, V2 returns to its normal

saturated value and V1 is blocked
again,
Another useful circuit for surface-

barrier transistors is drawn in Fig. 3.
The three stages ave all directly
coupled. This is called an “and” circuit
which passes no current unless V1 and
V2 and V3 are all conducting. When

["W”_‘-E’v

o v2 : v3 CUTAUT
A 4 [

1
l
!

P
INPUTS

Fig. 4—Or circuit passes current when
any one transistor conducts.

any base is grounded, that particular
transistor blocks and prevents output.
This diagram assumes a stage gain of
10. For example, 140 pa through the
base of V3 corresponds to a flow of
1400 pa through its collector, and so
on. There is a limit to the number of
stages in the network, since there is a
progressive decrease in current from
one transistor to the next. In practice,
up to five transistors may be connected.

IYig. 4 is called an “0#” circuit. Out-
put may be obtained when any trans-
istor, V1 or V2 or V3 conducts. Each
must be capable of passing sufficient
current to operate the load for the
desired application. END
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In July and August
the U. S. S. R. held
their Soviet Exhibition
of Science, Technology
and Culture at tke
Coliseum in New York
City. Some of the
electronic displays are
shown here.

A. S. POPOV’s bust looms over the exhibition from
one of the most commariding positions in the hall, over-
looking some of his early equipment and that of P. L.
Shilling, another early worker in electrical communica-
tions. (Boris Rosing is celebrated in the television sec-
tion.) Russia’s pioneer of radio, Popov, established a sta-
tion at Kronstadt in March, 1897, and in 1900 his
equipment was used in what was possibly the first rescue
at sea by radio, when the icebreaker Ermak was in-
structed by wireless to rescue a group of fishermen
stranded on floe ice. For this and other reasons, Popov is
described as “The Inventor of Radio” on the placard

GCA RADAR SYSTEM designed to guide planes to safe

landings and takeoffs at Russian aisfields was the largest elec-
tronic display at the exhibition. Four radar indicators are used.
The three to the left are TV screens with special scans, and
give indications of the approaching plane’s position in relation
to the airfield, the runway and the glide path. (Computers, not
shown, translate radar indications inte TV images to get clear,

below. (Of course, RADIO-ELECTRONICS readers
know that radio is an American invention, Dr. Loomis
having taken out a patent on a radio communications
system in 1872—while Popov was still in school—some
6 years after he had actually succeeded in transmitting
a signal 14 miles. See RADIO-ELECTRONICS, April

easy-to-see traces.) Fourth indicator, an ordinary radar screen,
shows the plane’s distance from the field. Working model of
airfield in background shows how planes land and take off,
following control tower instructions. No statement was made
as to whether such a system was in use or being constructed
at any airport in the Soviet Union, or whether it was simply
a design for the future.

*Or, in Engzlish, What's New?
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1959, page 48.)

FOLDAWAY TV
RECEIVER keeps its
chassis  hidden from
view in the ends of the
table. When not in use,
the picture tube is con-
cealed inside the table
too, and a chess board
adorns the table top.
The set features a
“Shortnik” 110° picture
tube.

THERMONUCLEAR POWER PLANT uses plasma
technique. This highly-heated (up to 10 times the temper-
ature of the sun) gas (plasma) is contained in the torodial
core in the center of the unit. Electric current fed through
the spiral coil areund the core heats the gas to the high
temperatures at which atomic reaction may occur. The mag-
netic field introduced by current in the coil stabilizes the
plasma, keeping it away from the sides of the chamber—
it would melt the walls if it approached them. The Rus-
sians call their device a pulse transformer and have named
it “Thermonuclear Installation Alpha.”

RADIO-ELECTRONICS
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BROADCAST-BAND BOOSTER

Add sensitivity to your portable radio
without making any physical connec-
tions between it and the booster

R4,S (ON-

Gain and tuning
board.

Everything mounis on a small sheet of perforated
board. Note that L and T are perpendicular.

BENCH
@:
Qo

e —

iSTED

B in loud and clear. Some stations that could not
B even be heard beforz the booster was turned
MW on, also came in clearly.
B One inherent difficulty—the booster cannot
m be used with some old radics that have a loop
g ontenna. Some type of ferrite core antenna
must be in the receiver. Otherwise coupling
between the
= poor to permit the booster to do its job.

SEPTEMBER,

OFF GAIN)

CI1{TUNING)

controls are on the front of the mounting

By 1. QUEEN

EDITORIAL ASSOCIATE

S your portable radio inadequate when played in some
locations? Do you like to stay up late listening to pro-
grams from distant cities? Would you like to extend the
range of your portable? If the answer to any of these
questions is yes, this booster may solve your problem. It is
an rf stage coupled inductively to your radio to increase
its gain tremendously. No wired connections are inade
between the units.

L To use the booster, tune your radio to the desired station
S and adjust for maximum output. Place the booster output
T coil L near the radio’s antenna and tune the booster for

maximum signal. Advance the booster’s GAIN control as
required. Stations normally at whisper strength will come
up to full local level. Very often stations that are inaudible

with the radio alone are brought in loud and clear with the
booster added!
The cireuit is very simple. See the diagram and photo-

thread.

graphs. T is the booster’s antenna. L is the output coil
mounted at right angles to T. The output coil is untuned
so no neutralization is needed. I removed 10 turns from it
to make sure that it would not resonate in the broadcast
band. Note that the collector end of this coil is mounted
near the transistor and a short lead connects the two parts.

L and T are tied to the perforated baseboard with heavy

L acts as primary of a transformer, its secondary being
the radio ferrite antenna to which it is coupled.

The antenna transformer
band when connected to the antenna section of a two-gang
variable capacitor (see parts list).

A major requirement is that the radio antenna coil be
accessible for close coupling to L. This is true of most
portable transistor sets. Results are better when L is at
right angles or coaxial with either end of the radio’s
antenna. But experiment to determine relative distances
and positions for these units. Of course, T may be oriented

covers the entire broadcast

for maximum pickup from the desired station.

EEEESEEREEEEEDN

Unit was tested with both
transistor and vacuum-tube re-
ceivers. In all cases sensitivity of

the receiver was markedly im-
proved. Stations that were just ANT TRANS
barely above the noise level came T 2N544

= 1<

208 pf

TUNING
3.9K

|
-

OUTPUT COIL
(10 TURNS REMOVED
FROM COLLECTOR END)

=l
2l

c3 |%"

2200005 |

e

>

booster and the receiver is too

SRR EEREEREEE
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|

R2 ,
%39»( | A
= = I59v &

/ GAIN

BATT ON-OFF

If oscillations occur with R4 turned up all the way,
readjust it until they just cease. This is the most sensitive
s setting. If no oscillations occur, the resistance may be
B reduced to zero for maximum gain. Battery drain is approx-
u imately 1 ma.

END

R1—3,900 ohms

R2—39,000 ohms

R3—220 ohms

R4—pot, 10,000 ohms, with spst switch
(Lafayette VC-28 or equivalent)

All fixed resistors are Y>-watt 10%

C1—208-uuf variable capacitor (Antenna
section of Lafayette MS-270)

C2—.01 uf
C3—.005 uf
BATT—9 volts

T—ferrite-core antenna transformer
(Lafayette MS-329 or equivalent)

L—ferrite core antenna coil
(Lafayette MS-272 or equivalent)

V—2N544

Mounting board, 23 x 43 inches

Battery holder

Circuit of the one-transistor rf booster. Miscellaneous hardware

4]
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Some fundamental information,
plus a close look at two
11-meter units with a detailed
discussion of their circuits

By ROBERT F. SCOTT

TECHNICAL EDITOR

AST September, the FCC withdrew
the 1l1-meter band (26.960 to
27.230 me) fromm Amateur use
and assigned it to the Citizens

radio service. This move was prompted
by a great need for additional spectrum
space for radiotelephone use by indi-
viduals, corporations and partnerships
and particularly those not eligible for
licenses in the Land Transportation or
Industrial radio services. There was
also a need for additional frequencies
for radio control of models, garage-
door openers and similar devices and
for actuating signals and devices for
attracting attention.

This new 1l-meter Citizens band is
for use by class-C and class-D stations.
No tests or examinations are required
but authorization to operate must be
obtained from the FCC. Class-C licenses
are for remote control using tone modu-
lation or on-off unmodulated carrier
on 26.955, 27.045, 27.095, 27.145, 27.195
and 27.255 me. Maximum power input
to the plate of the stage feeding the
antenna is 30 watts on 27.255 me and
5 watts on the other five class-C fre-
quencies, Licensees of class-C stations
must be at least 12 years old.

The class-D section of the Citizens
radio service is of the greatest interest
to the general public since its uses are
practically endless. Its purpose is to
provide private short-range radiotele-
phone communications. Sportsmen can
use this band to maintain contact with
each other in the field or with a base
camp. Farmers, contractors, delivery-
men and small business firms may use
the band for maintaining contact be-
tween office and equipment. A husband,
driving home from the office, can call
his wife by radiotelephone and tell her

RADIO-ELECTRONICS
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when to put on the steaks or can report delays in traffic.
Applicants must be at least 18 years old to be eligible for
a license on this band.

Class-D Citizens radio stations are mobile’ AM radio-
telephone only, operating with a maximum power input of
5 watts to the final amplifier. Tone modulation may be used
as an aid to establishing and maintaining contact between
stations. They have available 22 channels averaging 10 ke
apart between 26.965 and 27.225 me. The table shows the
channel numbers and their corresponding frequencies.

The effective range of transceivers for class-D operation
depends on the height and types of antennas used at the
receiving and transmitting locations and on interference
conditions. Generally, the maximum range is 15 to 20 miles.
Mobiles cover 1 to 3 miles in cities, up to 10 miles in open
country and up to 15 miles over water. When operating
base to mobile or base to base the coverage often increases
because of higher and more efficient antennas at the base
stations.

Transceiver circuits

Transceivers in class-D service range from 4 to 10 tubes
or more with one or more being used in circuits common to
the transmitter and receiver sections. For example, tubes
in the speech amplifier and modulator circuits of the trans-

1 This definition includes hand- and pack-carried units. Class-C and D

RADIC

mitter are frequently used in the receiver between the output
of the detector and the speaker.

The receiver sections in transceivers vary from simple
rf amplifier and superregenerative detectors to elaborate
dual-conversion superhets with such features as automatic
noise limiters or clippers to squelch circuits.

Transmitter rf circuits are generally just what we would
expect to find in use on the Amateur bands. They are all
crystal-controlled and range from the simple modulated
oscillator in the RCA transceiver described in this article
to multi-tube rigs with oscillator, frequency multiplier and
modulated final amplifier.

The Citizen Bander

First let’s look at a comparatively complex unit, the
CTZ-5A Citizen Bander transceiver made by International
Crystal Manufacturing Co. and available in three models
that vary in receiver and power supply circuitry. The
Custom operates from 117 volts ac only and its receiver has
continuous tuning from 26.9 to 27.3 mc. The Deluxe has the
same receiver and a three-way power supply operating
from 6 or 12 volts de and 117 volts ac simply by changing
the power input cable. The Command has a three-way power
supply and a crystal-controlled receiver for reception on
a single channel. All receivers are double-conversion types
with ave and automatic noise clippers. Late models have
a built-in squelch. Squelch kits are available for early-

Citizens radio stations are authorized as mobile stations only but the . g
FCC rules provide for operations in fixed loeations. DIOdU(‘thn models.
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Fig. 1—Circuit of the International Crystal CTZ-5A2 transceiver.
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The transmitters are crystal-con- 6AU6
trolled with frequency tolerance of 6.3v SQUELCH
+.005% and 5 watts input. Early- TOHTR
production models have a single trans-  ppoy IMEG

LM

mitting crystal. Later units have a
socket and switch for a second crystal
and a greatly simplified send-receive
switching system that permits remote
push-to-talk operation by adding a
three-pole double-throw relay.

The circuits of the CT-5A-2 trans-
mitter and CTR-5A-2 receiver are shown in Fig. 1. The
receiver is a six-tube double superhet with an 8-me first if
to eliminate image interference, and a 455-ke second if to
provide adequate selectivity. The antenna is coupled to the
antenna coil in the grid cireuit of the 6BA6 rf amplifier
with 81 in the RECEIVE position. The 1f amplifier grid and
plate coils are broad-banded and tuned to 27.1 me in
receivers with variable tuning and are peaked to the desired
ch: nnel in single-channel models.

The 6U8 is the first mixer and oscillator. The oscillator
operates 8 mec above the channel frequency and develops an
8-mic signal in the first if coil. The circuit of the crystal-
controlled oscillator is circled with dashed lines. The crystal
is a third-overtone type.

The 8-mc first-if signal is fed to the grid of the 6ANS
second mixer where it beats with the 8.455-me signal from
the second oscillator to produce the 455-ke second if in the
first if transformer. V4 is the 455-ke if amplifier feeding the
6T8 detector, ave diode, series-gate noise clipper and first
at amplifier.

V5-a is the detector and ave diode, Audio and ave volt-
ages are developed across R35 and R37 with C47 and C49
as tf filters, A negative voltage propoitional to carvier
strength is developed across C61 and is applied to the
cathode of noise clipper V5-b. R36 and C61 have a long

ANT ANT
TANK  ANT ANT
MODULATED OSC (T} CoIL @

LI0uuf 71KV

- e e

Fig. 2—Circuit of the CTZ-K1 squelch

kit.

time constant so V5-b’s cathode voltage

42 =1 remains relatively constant. V5-b's
o= @ S plate is connected to a point on the
T detector load where the voltage is

L Je2k ST /ﬂ‘ approximately 70% of that on the
? aROM cathode. Thus, V3-b’s plate is positive

A ﬁai SH%)UT with respect to the cathode so the tube

conducts and the audio signal appears
on the cathode. Noise spikes or pulses
that exceed the maximum carrier
modulation level drive the plate nega-
tive with respect to cathode and instantaneously cut off V5-b.

The squelch tube (V11) is a 9006 diode in series with the
audio signal path between the cathode of V5-b and the grid
of V5-c. The af signal is applied to V11’s cathode through
a .005-pf capacitor and is taken off the plate through .005
vf. The plate of V11 is biased positive by a voltage that
varies with signal strength. This voltage is taken from the
screens of V3-a and V4 and is determined by the current
drawn through R34 and R33. When there is no signal strong
enough to develop appreciable ave voltage, V3-a and V4
draw maximum and develop a large voltage drop across
the resistors. The SQUELCH control is initially adjusted so
V1l’s cathode is niore positive than the plate so the tube
cuts off and silences the receiver.

When a signal comes in, ave biases back V8-a and V4,
reducing the drop across R33 and R34 and causing V11’s
plate voltage to rise. When the plate is more positive than
the cathode, the tube conducts and feeds the detected audio
signal to the af amplifier. The output of the first af
amplifier feeds the grid of V6, the combination af output
stage and modulator.

Squelch kit

The CTZ-K1 squelch kit is an accessory for early-
production units that do not have a built-in squelech. The
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Fig. 3—RCA’s Radio-Phone for the Citizen’s band.
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cireuit is in Fig. 2. It is a 6AUG6 ave
amplifier with a muting relay in its
plate circuit. The relay armature con-
nects to the af output line from the
receiver’s af amplifier (V5). In the
absence of a signal, the 6AU6 conducts
and closes the relay to short the audio
signal to ground. When a signal comes
in, the ave voltage cuts off the 6AU6
and the relay opens and allows the
signal to pass through to the af output
stage. A potentiometer in the screen
circuit sets the squelch threshold.

The transmitter

The 6BH6 oscillator—doubler uses a
fundamental type erystal ranging from
13.4825 me on channel 1 (26.965 me)
to 13.6125 me on channel 22 (27.225
me). Switeh S2, accessible through a
slot in the 1ear of the unit, selects the
desired transmitting channel. Trimmers
Cl-a and C1-b zero the crystals to the
frequency.

V8's plate is tuned to the second
harmonic of the crystal frequency by
L1-C7. Rf amplifier V9 is a straight-
through class-C modulated zmplifier
biased by grid current flowing through
R5. The 1f output cireuit is a shunt-fed
pi network (C13-L3-C14) working into
a 50-75-ohm unbalanced line.

When the TRANCMIT-RECEIVE switch
(S1) is on TRANSMIT, the antenna is
coupled to the output of the transmitter,
and B-plus is removed from the receiver
and applied to the plates and screens of
the oscillator—doubler and the speech
amplifier. The rf amplifier cathode is
grounded and its plate and screen
voltages are applied through half the
primary of T1, the modulation and af
output transformer. The signal from
-he microphone, amplified by V7 and
V6, modulates the plate and screen
currents of the rf amplifier flowing
through T1.

When receiving, one section of Sl
opens the cathode circuit of rf amplifier
V9 and completes the voice-coil circuit
to the speaker. The second section
switches the antenna from the trans-
mitter to the receiver’s input, and the
last section applies B-plus to the re-
ceiver and breaks the circuit to the
transmitter’s  oscillator-doubler and
speech amplifier.

RCA Radio-Phone

The RCA unit is a bit simpler. Their
model CRM-P2A-5 Radio-Phone is a
5-wutt unit available in two versions.
One is for 117-volt 60-cycle ac and
6 volts dc¢ and the other for 117 volts
ac and 12 volts de. It is a single-
channel unit with a crystal-controlled
modulated transmitting oscillator and
a recetver section consisting of an if
amplifier followed by a superregenera-
tive detector. Audio squelch is provided
as an accessory. A small PM type
transducer with a push-to-talk button
is used as both microphone and speaker.
When not in use, it fits into a clip on
the instrument’s front panel. The cir-
cuit of the 6-volt version of the Radio-
Phone is shown in Fig. 3.
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Fig. 4—Squeleh circuit used in the Radio-Phone.

The diagram shows the cireuit with
the control relay (K1) in the un-
energized (receive) position. The cath-
odes of V2 and V3-a are grounded by
contacts K1-b of the send-receive relay.
Contacts Kl-a short out the erystal to
prevent spurious responses in the re-

AR AR AR RRRRRBRRBRRRBBBBRBRRBRRDD

For those who prefer to build their own,
RADIO-ELECTRONICS plans to publish a
complete constructional article on a Citi-
zens radio as soon us we have a good,
debugged job ready to present. Several de-
signs—including a coat-pocket transistor
model—are being tested by our staff and
an independent radio engineering labora-
tory. When we publish a how-to-do-it article
on Citizens radio, you can construct the
equipment with assurance that it will meet
FCC specifications on frequency tolerance,
modulation percentage, hormonic attenua-
tion and bandwidth of emission.

ARARA RN RNRNRRARN LRV VDR RBRBRRRBRRBR®®

SRRl L LRRRBRRIRUBRBRRW,
/fieBmwmBRERRRRBTRRBRBT RN

ceiver. Oscillator V1 is biased to cutoff
by the high B-plus voltage applied to
its cathode.

The grid of rf amplifier V2 is cou-
pled to the antenna tank coil through
a 10-ppf capacitor. The 6CB6 amplifies
the incoming signal and feeds it to the
detector. The amplifier is neutralized
by the combined screen and plate by-
pass capacitor C11 to reduce radiation
from the superregenerative detector.

Detector V3-a is half of a 12ATT in
a Colpitts oscillator civeuit. The af
signal is developed across the volume
control and is fed through the sec-
ondary of the microphone transformer
to the grid of V3-b, the first af ampli-
fier. The high-pass filter consisting of
R24, R25 and C29 removes the quench
frequency and limits the frequency
response to the range providing the
most intelligible communications.

V3-b’s plate is R-C-coupled to the
grid of V4, a 6AQ5 power amplifier
operating as the af output stage when
receiving and as the modulator when
transmitting. The mike—speaker unit is
connected across the secondary of the
output and modulation transformer
through the contacts of push-to-talk
switch S2-a.

When S2 is pressed to transmit, $2-a
switches the PM unit across the pri-
mary of the microphone transformer
and S2-b completes the circuit through
the relay coil. Contacts Kl1-a open to
remove the short from across the trans-
nitting crystal and Kl1-b switches the
ground from the receiver cathodes to

WWW.americanradiohistorv.com

the ecathode of V1, the transmitting
oscillator.

The power supply uses a voltage
doubler to obtain approximately 250
volts B plus. When operating on de,
the vibrator is across the center-tapped
portion of the low-voltage winding,
and the vibrator armature and heater
line are connected to the hot side of
the battery. Fuse F1 is a short length
of No. 28 wire to protect the supply
against incorrect de polarity. It blows
if the lead marked “ground” is acciden-
tally connected to the hot side of the
battery and the case or antenna is
grounded. This does not disable the
unit for ae operation.

During ae operation, line voltage is
applied to the 117-volt primary of the
power transformer. The ae cable con-

CLASS-D CITIZENS' BAND [
CHANNELS AND FREQUENCIES

Channel Me Channel Mec
| 26.965 12 27.105
2 26975 || 13 27.115
3 26.985 14 27.125
4 27.005 || 15 27.135
5 27.015 | 16 27.155
6 27.025 || 17 27.165
7 27.035 18 27.175 |
8 27.055 19 27.185
9 | 27.065 20 27.205
10 27.075 21 27.215
1| 27.085 22

127.225 I

nector shorts out resistor R26 in series
with the relay coil so it draws enough
current to operate.

Fig. 4 is the circuit of the accessory
squelch used with the Radio-Phone.
This circuit operates on the hiss that
comes from a superregenerative detec-
tor when no signal is being received.
The detector output is tapped off just
ahead of the volume control and
applied through a 47,000-ohm isolation
resistor to an L-C type bandpass filter
that eliminates voice and squelch fre-
quencies and passes hiss and noise in
the range of 10 to 12 ke. This noise is
amplified by the 12AX7 and then fed
to a selenium rectifier voltage doubler
to develop at least 20 volts negative.
This voltage is applied to the grid of
V3-b in the receiver to bias it to cutoff.
When a signal comes in, the noise cuts
out and bias is removed from V3-b’s
grid so that it amplifies. . END
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ABC's of

MOBILE RADIO
O O

AST month we examined receivers,
transmitters and power supplies
used for mobile-radio base sta-
tions. We also examined reniote

control via telephone line. This month
we continue our base station survey.

In areas where leased telephone lines
are not available for remote-control
purposes, a radio link may be used. The
operating band depends upon which
bands the licensee is eligible for.

The 72-76-mc band can be used by
those who are eligible for licensing in
that band and where the system is away
from areas where TV channels 4 and 5
are in use. Several manufacturers make
equipment for this band.

The 450-470 mc band and the 900-
me Citizens band are widely used for
radio control link operation because of
the far fewer restrictions and much
broader licensing eligibility.

Regardless of the band, operating
techniques are the same. Fig. 1 is a
block diagram of a base station con-
trolled via radio link. Under standby
conditions, receivers A, B and C are
operative, but muted by their squelch
circuits. When a signal from a mobile
unit is intercepted by receiver A, the
carrier-operated relay energizes trans-
mitter B. Receiver C picks up the
signal from transmitter B, which re-
broadcasts the intelligence intercepted
by receiver A.

When the signal from the mobile unit
ceases, transmitter B shuts off auto-
matically because of the action of the
carrier-operated relay of receiver A,
restoring the entire system to standby.

*Author,
Library).

JL<ANTENNA A

Guide to Mobhile Radio (Gernshack

RECEIVER
A RELAY

TRANSMITTER
A

CARRIER-OPERATED

BASE STATION

CARRIER-OPERATED
RELAY

By LEO

In initiating a call at the control
point, the press-to-talk switch is oper-
ated, activating transmitter C. The
signal is picked up by receiver B whose
carrier-operated relay activates trans-
mitter A. Transmitter C’s audio signal
is rebroadcast by transmitter A to the
mobile units.

Generally, antenna A is omnidirec-
tional since mobile units may be in any
direction from the base station. While
antennas B and C may also be omnidi-
rectional types, unidirectional antennas
are preferable. By using unidirectional
antennas, the signal can be concentrated
into a beam, reducing possible inter-
ference to others and providing more
reliable transmission between the con-
trol point and base station.

Some receivers have a squelch circuit
in which a relay opens and closes the
audio circuit. These relays can generally
be equipped with extra contacts for
control purposes. Most, however, employ
what is known as electronic squelch.
To control a transmitter in response to
squelch action, a relay is required.
Generally, this is part of an external
device, the carrier-operated relay.

Typical is the RCA MI-31690 carrier-
operated relay panel. Actuation of the
relay depends upon two conditions, the
reduction of noise which occurs when
a signal is received, and sufficient de
voltage at the grid return of the second
limiter stage, a condition which also
depends upon the presence of a signal.
By relying on this combination, the cir-
cuit becomes fail-safe, eliminating the
possibility of false operation due to
receiver desensitization or failure.

This control device, which can be used

Part VIII — More about
base stations — radio-link
remote control,
transmission

antennas,

lines, relay

stations and Conelrad

G. SANDS*

with any FM receiver, has one pair of
normally open relay contacts for con-
trol of a transmitter. When more con-
tacts are required, an interposing relay
may be used, controlled by the relay in
the unit.

It is a good idea to provide some sort
of time-controlled disabling device to
shut off the base station and control-
link transmitters (A and B) if stuck
relay contacts or some other malfune-
tion should cause either transmitter to
remain locked on. Various timers for
this purpose are available.

The control-link equipment may con-
sist of a pair of 450-me-band base-
station units, one comprising trans-
mitter B and receiver B, and the other
transmitter C and receiver C.

A microwave link may be used, but
the cost of a 900-, 2,000- or 6,000-mc-
band microwave system is considerably
greater than that of a pair of 450-me-
band units. However, when several
functions are to be controlled, a micro-
wave link may be required. It can be
used to transmit one or more audio
channels as well as several tone chan-
nels, each of which can be used for
control of apparatus.

Control possibilities are actually ex-
tensive enough to warrant writing a
complete book on the subject and hence
can be treated only lightly here.

Antenna systems

Base-station antenna systems is an-
other broad subject which would re-
quire several pages to cover in detail

The antenna system is perhaps the
most important major component of a
base station. It, more than anything

ANTENNA B [
ANTENNA C
'*

TRANSMITTER
B

RECEIVER
B

Fig. 1—Block diagram of a base station controlled via a radio link.
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else, governs performance. It deter-
mines useful receiver sensitivity and
the effectiveness of the radiated signal.
With a proper antenna system, a
walkie-talkie can be as effective as a
high-power base-station communica-
tions unit used with a poor antenna
system.

The effective radiated power of a
transmitter can be increased by an
efficient antenna system without raising
the transmitter’s input power require-
ments. Thus, more effective watts can
be obtained without having to pay more
on a continuing basis for additional
utility powenr.

Loosely speaking, the higher the an-
tenna is above the ground, the greater
the range. However, this is not always
true. Optimum performance is some-
times obtained at a specific antenna
elevation.

[f the antenna is high off the ground,
the transmission line may have to be
so long that excessive power losses will
ceeur. This can be counteracted by using
a transmission line which introduces
lower losses, but at greater cost.

Antenna supports

There is a happy compromise, usu-
ally. When a 100-foot antenna support
can provide the required range, there
is no point in using a 200-foot antenna
support which may increase the range
sufficiently to cause interference to
another system operating on the same
frequency in another community.

There is a wide choice of towers for
use as antenna supports. Where a 60-
to 80-foot support will suffice, an un-
guyed telephone pole can be used. Gen-
erally, a power company or a telephone
company will furnish and set a pole for
a nominal fee. Steps can be installed so
the antenna and transmission line can
be serviced.

It is a good idea to keep the antenna
support under 150 feet in height and
away from airport areas so that ex-
pensive tower lighting will not be re-
quired.

Omnidirectional antennas

A wide choice of antennas with omni-
divectional radiation patterns is avail-
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Ceco control unit for a base
station resembles a telephone.
Includes built-in speaker and
transmitter monitoring lamp.

Buase statiom with 230-
watt transmitter, made
by Motorola. is designed
for 450-470-me¢ opera-
tion.
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Ameco CD-1 Conelrad moni-
tor is an attachment for stand-
ard AM broadeast receivers.

. W
-~
8

Kaar 117R224 base-station re-
ceiver for medinm-frequency
mobile radio applications.
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able from several manufacturers. Some
types provide power gain by concen-
trating radiation close to the earth’s
surface.

Among the antennas which offer little
or no gain (or even a slight loss) are
the coaxial and ground plane types.
Among those which offer power gain is
the Andrew type 3000 for the 148-174-
me range with a gain of 6 db. It effec-
tively quadruples the effective radiat d
power. The Andrew 4000 antenna for
the 450-470-me band provides a gain
of 7.6 db.

Directional antennas

In some systems it is advantageous
to concentrate the signal in certain di-
rections, minimizing radiation in others.
Here, again, the system planner has a
wide choice.

Tele-Beam Industries, for example,
has developed a line of communications
antenas which can be assembled in the
field in many different configurations.
Standard components which include
radiating elements, reflectors and. di-
rectors and complementing hardware
are available.

For example, the Tele-Beam gamma-
matched coaxial ground-plane antenna
can be converted into a cardioid-pattern
antenna by adding a single element.
Still another element can be added to
form a three-element, vertically polar-
ized, unidirectional Yagi array.

Fig. 2 shows the horizontal (bottom)
radiation patterns and the vertical
radiation (top) patterns of various
Tele-Beam antennas. The VY-1 is a
coaxial ground-plane type; a VY-1C is
the same antenna with an element
added to obtain a cardioid pattern. The
VY-3 is the same basic antenna con-
verted into a three-element Yagi. The
VY-5 is a five-element Yagi and the
VY-10 consists of two five-element Yagi
arrays ganged horizontally (side by
side) to provide 11-db gain in a forward
direction.

High-gain directional antennas are
available for the 25-50-, 152-162- and
450-470-mc bands as well as other fre-
quencies within this spread. Most an-
tenna manufacturers publish compre-
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hensive catalogs from which the system
planner may make a selection. Besides
gain, other factors to consider are
weight, size, durability and ability to
withstand anticipated environmental
conditions.

Transmission lines

The base-station antenna is connected
to the base-station transmitter and re-
ceiver through a coaxial cable (gen-
erally 50 ohms) which has a solid di-
electric between the inner conductor
and outer shield, or dry air or a gas
under pressure.

For a short run, standard RG-8/U
(50-ohm) coaxial cable is often used.
For longer runs, lower-loss RG-17/U
coaxial cable is popular. Solid-dielectrie
coaxial cable is easier to use and gen-
erally less expensive than the hollow-
line types which must be pressurized.

However, the use of low-loss hollow
transmission line, even at higher initial
cost, is often justified by the improved
performance. As a rule of thumb, con-
sider solid-dielectric ecable for short
and medium runs and hollow line for
long runs. The choice can be made by
comparing specifications and evaluating
Tange and environmental requirements.

Relay stations

A relay station is similar to a base
station except that its operation is con-
trolled by a radio signal, and the trans-
mitter and receiver operate simultane-
ously instead of sequentially. It inter-
cepts intelligence from one station and
relays it to another. A relay station is
sometimes used to extend the mobile-
to-mobile communicating range by
routing communications through it,
taking advantage of its greater an-
tenna elevation.

Fig. 3 is a block diagram of a relay
station. A signal on one frequency (f1)
intercepted by the receiver actuates the
carrier-operated relay which turns on
the transmitter. The receiver audio out-
put is fed to the transmitter audio input
which rebroadcasts on another fre-
quency (£2).

The receiver and transmitter may be
separated by several hundred feet with
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Fig. 2—Radiation patterns of
ground-plane.

a wire line to interconnect them. This
permits separating the transmitting
and receiving antennas to reduce loss
of receiver sensitivity due to close
proximity to the transmitter, which is
more severe when there is only a small
difference between the two frequencies.

Often, however, the transmitter and
receiver are in the same room. When
the two antennas must be close together
for economic reasons or lack of space,
a cavity is sometimes inserted in the
receiver antenna system to attenuate
the signal from the transmitting an-
tenna. The cavity is in essence a high-Q
wavetrap.

As mentioned earlier, using a timer
to prevent unwanted operation of the
transmitter is recommended. Some relay
stations are equipped with lockout de-
vices which prevent actuating the
station except when a tone or other
coded information is intercepted with
the signal.

Satellite stations

Where one base station will not cover
the required area, two or more stations
are sometimes employed. They can be
activated simultaneously for blanket
coverage or selectively for covering
certain areas only.

Sometimes a single base station is
used, employing a high-power trans-
mitter which blankets the area. Satellite
receivers, whose audio output is fed to
the control point over wire lines, are

f2
Fig. 3—Basic block
diagram of a relay
station. T
TRANSMITTER
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the UNIDIRECTIONAL DIPOLE

By LEONARD E. GEISLER

NYONE who has peeked inside
one of the many radio handbooks
is familiar with the figure-8 radiation
pattern of the dipole (or doublet) an-
tenna. However, most readers probably
are not aware that you can make a
highly directional, broad-band antenna
from the simple dipole without resort-
ing to additional elements—other than
one resistor, some TV standoff insu-
lators, spars and a little labor.

'
RADIATION

a
RECEPTION

254, /

Fig 1—DBasie unidirectional dipole.

By simply bending the conventional
dipole into a perfect circle and joining
the two ends opposite the feed point
with a noninductive resistor, the an-
tenna becomes unidirectional (Fig. 1).
Radiation and reception take place only
on one side of the loop—the one termi-
nated by the resistor.

To build such a dipole, say for 6-
meter ham-band operation first find
the length of a half-wave (0.5 1))
radiator for the low side of the band.
This would be approximately 110 inches
long. Since the antenna is bent into a
circle with a 110-ineh circumference,
we insert this value in the formula:

C
D
3.14
where C is the circumference, 3.14 is

pi (approximately) and D diameter or,
in this case, length of the cross-piece
with the installed length of TV standoff
insulators subtracted. Assembly details
are shown in Fig. 2.

After the cross-shaped support is
assembled, proceed to thread two 55-
inch lengths of radiator through the
eyes of the TV standoffs. Unless quite
stiff, large-diameter wire or tubing is
used, be careful and preserve the cir-
cular shape. Use aluminum clothes line,
No. 10 enameled copper wire or %-inch
copper tubing for optimum results.

TV TYPE STANDOFF

WOOD CROSSARMS /
/ '§ MOLDED CARBON
470~ RESISTOR

[~ BAMBOO POLE CUT
TO DESIRED HEIGHT

Fig. 2—A practical unidirectional dipole.

Fasten the completed loop assembly
to a bamboo or wood mast and bring
the 300-ohm ribbon line down as nearly
at right angles to the antenna as pos-
sible. Avoid placing undue strain on the
antenna proper. Aim the side opposite
the feeders in the direction you wish to
receive from (or transmit to) and
you're on the air!

Simple, isn't it?

Of course, this antenna is cut for the
low edge of the 6-meter band. How-

ABC's of mobile radio (Continued)

used to pick up signals from mobile
units. The satellite receivers are in-
stalled at strategic locations.

Conelrad

FCC rules dictate that every radio
station be equipped with means for in-
tercepting Conelrad alerts. Operation
of a transmitter during an alert could
aid an enemy navigate aircraft or home
a missile.

An ordinary AM broadcast receiver
or a TV set can be used for receiving
alerts. However, it is seldom practical
for a base-station operator to monitor
a broadcasting station continuously
while doing his work. Therefore, sev-
eral manufacturers, including RCA,
DuMont, Motorola and Kaar, build
special receivers which monitor a broad-
casting station silently, actuating an
alarm in case of a Conelrad alert. Other
manufacturers build outboard attach-

SEPTEMBER, 1959

ments which are connected to standard
AM receivers and which also actuate
an alarm when an alert is intercepted.

A standard piece of apparatus for
all base stations is a Conelrad monitor
which will warn the operator not to
transmit during an alert.

Summary

The base station is the nerve center
of a mobile radio network. Its operator
is responsible for the proper working
of the whole system. The location and
the antenna system of the base station
determine, to a great extent, the effec-
tive base-to-mobile and mobile-to-base
communicating range. Therefore, the
system planner should give prime con-
sideration to the base station, carefully
evaluating such factors as location,
antenna, power reliability and avail-
ability, remote-control problems and
access for maintenance. END
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ever, its excellent front-to-back ratio
(5 to 1 approximately) will hold good
far above that frequency. By a minor
error, we designed and constructed a
similar 108-mc antenna—Ilearning about
3 weeks later that we had cut it for
just half that frequency—and during
the entire 8-week period had such
phenomenal reception that we told all
our friends about it. Only after the
error in our arithmetic was pointed out
did we realize just how broad-band the
antenna was!

Because of this error, we decided to
test the antenna carefully. We found
that it would actually operate with
little or no change in front-to-back
ratio until we reached the third-
harmonic mode of operation, where the
antenna’s gain actually increased while
beam angle was reduced only by a small
amount. Our conclusion was that the
unidirectional dipole was the job we
needed.

If you wish, several similar units
may be stacked vertically, 0.5 A apart,
along the same mast and fed in par-
allel. This improves the front-to-back
ratio and beam angle, along with a
proportional increase in gain. Fre-
quency sensitivity changes very little.
The value of the terminating resistors
has to be increased in proportion to
the number of elements used for proper
transmission-line termination.

By spacing two of these antenna
elements one or more wavelengths
apart—vertically—and connecting them
to a common feeder via a transmission-
line hybrid, excellent space diversity
reception and transmission may be
enjoyed. By using this system we have
found that gains of the order of 10 db
or more are common over long-haul dx
routes.

If you use the unidirectional dipole
with a transmitter, the terminating
resistors must have a wattage rating
high enough to prevent buvnout. A
good safe value is 109% more than the
input power to your final amplifier.

(A portion of the material presented
here was obtained from “Teclmical
Notehook” in Wireless World, October,
1957.) END
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TEST INSTRUMENTS

Test the chassis

N TH

9-PIN MINIATURE SOCKET

Neat layout gives front panel professional look.

7-PIN MINIATURE
OCTAL SOCKET SOCKET

ADAPTER PLUG 50 |6
43 5 4
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Simple adapter helps the techmni-
cian avoid pulling a chassis un-

less it’s really necessary

By R. L. WINKLEPLECK

IME is the most valuable item the

radio-TV service technician has to

sell. His financial success or fail-

ure hinges on how well he can re-
duce service time per set to the absolute
minimum consistent with a good job
and customer satisfaction. Therefore,
when a set can be serviced without
wasting time removing a chassis from
its cabinet and subsequently replacing
it, he’s dollars ahead.

Manufacturers of servicing equip-
ment have recognized this and have
made it possible to take voltage, re-
sistance and (in some circuits) wave-
form tests from above the chassis
through the use of test-socket adapters.
These units, with their test contacts,
are inserted between the tube socket
and the tube and are great time savers.
Naturally, the results of the above-
chassis tests sometimes dictate chassis
removal from the cabinet, but many

Jl—tube socket, 7-pin miniature

J2—tube socket, octal

J3—tube socket, 9-pin miniature

Ja-J21—tip jacks, insulated

SI1-59—push button switch, spst, normally closed

Octal male cable connector {Ampheonol 86-PME
or equivalent) (for octal adapter)

Tube socket, 9-pin miniature (tor octal adapter)

9-pin cable plug {Yector P9D or equivalent) (for
9-pin miniature adapter)

Tube socket, 9-pin miniature (for %-pin miniature
adapter)

7-pin cable plug (Yector P7TA or equivalent) (for
7-pin miniature adapter)

TJube socket, 9-pin miniature (for 7-pin miniature
adapter)

Chassis box, 7 x 5 x 3 inches {cut down to |4
inches high)

Miscellaneous hardware
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times such removal becoines unneces-
sary.

Every technician has found, however,
that on today’s erowded chassis there
sometimes is no room for the adapter.
It usually is somewhat larger than the
tube it replaces. They’'ve also experi-
enced dirficulty reaching the contacts on
the adapter, and inability to measure
current is a decided disadvantage.

Here is an in-cabinet circuit tester
which has all the advantages of the
familiar test-socket adapters and none
of their disadvantages. Basically, it’s
nothing more than an extension har-
ness, with modifications. The cable plug
will replace the tube no matter how
crowded the chassis. The tube is then
placed in the correct socket on the tester
and, with plenty of elbow room, voltage,
resistance and some waveform tests can
he taken from the tip jacks. [One
caution is necessary. In certain circuit
positions, cable capacitance may cause
circuit oscillation. The tube may then
draw more (in some cases, less) cur-
rent, giving false current readings and
upsetting all voltages. The technician
will soon learn where he can and where
he cannot use this technique.—Editor]
The jacks are numbered to correspond
with the tube pin numbers. Either row
of tip jacks may be used for these tests.
To check current, the meter is con-
nected to two jacks of the same number
and that circuit is broken with the
pushbutton between them.

The circuit is very simple. The alumi-
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S7 J18 J17 S5 Ji6

Underchassis wiring is simple

Closeup of the
adapter plugs.

num case is shortened to make it more
convenient to carry. Rubber feet are
attached to the bottom to protect furni-
ture when the tester is used in the
home. The three tube sockets on the box
are wired to the top row of the tip
jacks and these to one side of the nor-
mally eclosed pushbutton switches. The
other pushbutton connections are wired
to the bottom row of tip jacks and to
the nine-conductor cable (see schematic
and photos). The free end of the cable
is terminated with a conventional nine-
pin miniature cable plug.

Two adapters are made to use with
the cable plug so tests can also be made
with seven-pin miniature and octal tube
sockets (see photo). The octal adapter

WWW.americanradiohistorv.com
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is a regular Amphenol octal cable plug
modified by removing the cable grom-
met, enlarging the hole in the housing
and soldering a nine-pin miniature
socket in place. The seven-pin adapter
is built around a Vector seven-pin plug
to which a nine-pin socket is soldered.
The metal rim of the socket is removed
and the composition socket is filed down
to accept a short length of 3-inch
diameter thin-wall tubing which covers
the connections.

Similar components may be used. The
ones suggested, however, go together
neatly and compactly.

The first day you use the tester in
the shop it will repay the time and
money invested in building it. END
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A simple 1-tube wunit
turns any vom into a
vivm

A2

R4 ZERO ADJY

The entire unit fits into a miniature

aluminum case.
By DAVID JOHN LEWIS

F you are in the market for an in-
expensive vtvm, this instrument may
deserve your consideration. It can
be used with almost any de voltmeter

as a high-impedance vtvm. It will han-
dle both ac and de.

The basic circuit is a cathode-follower
amplifier (see Fig. 1). Since the gain
of the cathode follower over a wide
range is essentially unity, a voltmeter
connected as the load resistance will
read the voltage at the input or grid
terminals. The amplifier itself has a
high input impedance and, therefore,
little effect on any circuit to which it
may be connected.

37X J3 q)-'-METER —(?) J4 |

47K

R4

IK
ZERO
ADJ

-
§ o
Hrv 20 F55
150V
S|l 25 Ma '[‘Z\QVT

=
S 6.3V i
500 MA [8

LOW-COST

or

VT VM

3]
METER +

CONVERTER

-

\ 4
R

s
o
o i
-
S
-«

Although the case is small, space is no problem.

Fig. 2 is a graph of the output vs
the input voltage of a typical cathode-
follower circuit. Notice that with zero
input a small voltage e, appears across
the load. R2, R3 and R4 (Fig. 1) bal-
ance out this initial reading. In effect
it is equivalent to shifting the entire
curve downward until it passes through
the origin (dotted line). FFor example,
if the input voltage is equal to E, the
output or meter reading will be less
than this by an amount equal to the
voltage balanced out.

It is obvious from Fig. 2 that the
meter will always read slightly less
than the true input. A small error in
the meter reading is also due to part
of the output appearing across R4. The
loss here is negligible however. Alto-
gether the total error introduced by
the amplifier should be less than about
3% of the total input.

R1—10-20 megohms

R2—270,000 ohms

R3—47,000 ohms

R4—pot, [,000 ohms

R5—106 ohms

All resistors Yo-watt 109,

C1—20-20 pf, 250 volts, electrolytic

JI, 3—tip jacks, red

J2, 4—tip jacks, black

S—spst

T—power transformer: primary, |17 volts; secondary
150 volts, 25 ma; 6.3 volts, 500 ma (Merit P-3046
or equivalent)

YI1—7X7

Chassis box, 2 x 3 x 5 inches

Socket, loctal

Miscellaneous hardware

Fig. 1—Circuit of the inexpensive unit.
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The useful range of the amplifier is
bounded by the value E. When the in-
put voltage exceeds this upper limit,
the grid becomes positive with respect
to the cathode and grid current flows.
Consequently the input impedance drops
to about the voltmeter’s resistance. The

B+
+f—_
U .
l L fout

Fig.2—Transfer characteristics of the

cathode follower. Dotted line indicates

how curve is shifted when e, is balanced
out.
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model described can handle up to 125
volts before this point is reached. This
range can be extended, of course, by
using appropriate multipliers in the
grid eircuit.

Measuring ac

The amplifier passes only the posi-
tive half-cycles of ac voltages. Nearly
all of the negative swing is clipped off.
The de meter in the output reads the
average value of the resulting rectified
wave. This turns out to be 0.45 times
the rms value of the input. In other
words the rms value of the input ac
voltage can be found by multiplying
the meter reading by 2.22.

Alternatively a capacitor can be con-
nected across the meter to maintain the
output at a constant level. The meter
will read peak value of the input volt-
age withont scale correction factors.

The capacitor ecan be eliminated if a
multimeter equipped with a half-wave
rectifier is used in the output. It will
be necessary only to switch the meter
to an ac range to read the ac input.

Apparently all the voltmeter in the
cathode circuit has to do is cover the
desired voltage range. Actually, if the
resistance of the meter is too low, the
instrument will have an amplification
considerably less than one. This may
preclude the use of very-low-voltage
meters.

For example, the model shown is
used with a 1,000-ohms-per-volt vom
providing de voltage ranges of 10, 50
and 250 volts. With the meter set to
the 250-volt range, the output is about
97% of the input. On the 50-volt range
it is only slightly less. However, on the
10-volt range, the meter voltage is only
667 of the input. Of course, since the
exact amplification can easily be found
with another meter, it is possible to
correct any 7readings made on the
lower ranges.

A 2 x 3 x 5-inch Minibox forms the
instrument’s chassis. The tube socket
and all amplifier components are
mounted on the upper half of the box,
while the transformer is fastened to the
base. Pin jacks are used for the meter
terminals to take the probe tips of the
voin used with the device.

With the exception of the plate volt-
age, which should be no less than 150
volts—/ower plate wvoltages will limit
the range—there is nothing particularly
critical about the eircuit. Any high-mu
triode should work well in it. The 7X7
was chosen because its use eliminates
the need for a separate rectifier for the
power supply. (A 12AX7 with the grid
and plate of one triode section con-
nected together to act as a diode would
probably work well.—FEditor)

To wuse the instrument, plug the
meter leads into pin jacks 8 and 4, and
adjust R4 for zero meter deflection.
If a multimeter is used, set its range
switch to give the desired voltage cover-
age. END
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Meter Sensitivity Multiplier

2-transistor circuit changes
a microammeter tmto a sen~
sitive high-input-resistance
voltineter

N indication of a voltmeter’s qual-
ity is its ohms-per-volt input
rating—the series resistance
needed for a current meter to

indicate 1 volt. For example, a 100-ua
meter is equivalent to 10,000 ohms per
volt (see Fig. 1). Using E = IR, it is
clear that 1 volt will be indicated when
100 pa flows through 10,000 ohms. The
meter’s resistance is relatively small
and may be ignored.

A conventional vtvm has nearly 4
megohms per volt on its 3-volt range.
This high value acecounts for its accu-
racy even when measuring a high-
resistance voltage source. A 10,000-
ohms-per-volt meter would practically
short-circuit such a source.

Fig. 2 shows an adapter that mul-
tiplies ohms-per-volt by as much as
40 or more. A pair of complementary

OHMS-PER-VOLT =

METER FULL SCALE (AMPS)
—t
100 pA
=10,000
Fig. 1—To get a full-seale reading on a
100-za meter with 1 volt at E, resistor
R must be 10,000 ohms.

transistors is used. Actually only one
transistor amplifies. The other one bal-
nnces out the zero-signal current of the
amplifier and compensates for tempera-
ture variations. To prove this, place
vour finger for a few seconds on one
of the transistors and watch the meter
deflect because of the higher tempera-
ture. Then touch the other transistor
and note that the meter deflects in the
opposite direction. As the 2N217 and
2N647 are nearly equivalent, they make
a well-balanced circuit. (Made by RCA
they are designed for use in comple-
mentary-symmetry cireuits such as this
one.)

The transistors are plugged into the
sane seven-pin socket (side by side).
This keeps them close together so tem-
perature changes have the same effect
on both transistors.

To use the adapter, zero the no-signal
current and connect the unit to a de
niicroamimeter. I have tried 20- to 200-
ua meters successfully, With a 100-za
meter, R1 must be approximately 400,-
000 ohms to reach full-scale deflection
with 1 volt. With a 50-pa meter, Rl
should be approximately 800,000 ohms,
ete. R1 should be chosen to provide
some convenient full-scale meter value,

www-americanradiohistorv. com

By I. QUEEN

EDITORIAL ASSOCIATE

The assembled ohms-per-volt multiplier
on its small plastie chassis.

such as 1 volt. Because of variations
among transistors of the same type, a
little experimenting is usually needed.
Use the transistor that has the higher
beta gain for V1, the amplifier.

In my unit, V1 is the 2N217 and V2
is the 2N647. The 2N217 I used has a
beta of about 70. My 2N647 measures
only about 45.

Each battery is a 1.5-volt penlight
cell. A double-pole switch is needed
hecause of the double battery.

The adapter can be built on a plastic
board only 1 x 2 inches and added to
any meter or chassis. Of course this
does not include batteries, switch or
meter, END

COLLECTOR

EMITTER

.or2"
RED DOT NEAR COLLECTOR PIN
2N217,2N647

Ril—see text

R2, 447,000 ohms, 1/, watt
R3—pot, 200,000 ohms

BATT I, 2—1.5 volts, penlight cell
M—see text

S—dpst toggle

VI—2N217

Y2—2N647

Socket, 7-pin miniature
Miscellaneous hardware

Fig. 2—Circuit of a simple adapter that
multiplies ohms-per-volt ratings 40
fimes or more,
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For less than $2 you can make your
scope screem easy to photograph

SIMPLEST

SCOPE-BEAM
= [INTENSIFIER

O0OD cathode-ray tube photog-
raphy calls for a bright trace,
even with the fastest film avail-
able. Standard kit type scopes

are usually designed primarily for
viewing, and sometimes the trace is
aot quite bright enough for taking a
good picture. But there is a very
simple remedy, which is described here.

Fig. 1 is a partial schematic of a
Heath 0-10 oscilloscope. In it you will
see two minor modifications. Each
brightens the trace and requires very
few parts. Alternate 1 consists of
breaking the high-voltage connection to
the plate of the high-voltage rectifier
tube (1V2) and bringing the two sides
of the broken cireuit out to phone-tip or
banana jacks on the rear of the scope.
These jacks are normally connected
through a shorting plug.

For trace brightening, vou take out
the shorting plug and connect an ac
voltage from a transformer into the
circuit. The capacitors in the high-
voltage filter of the Heath scopes are
rated for 1,600 volts, but the supply
provides only about 1,250. So without
danger to the capacitors, you can add

9
Z-AXIS
t
BLANKING :
T 5UPI
% .3
- W )
BATT OR 22
DC SUPPLY 00 100K INSULATE SHAFTS
(SEE TEXT) - FOR ALTERNATE |
N
— INTENS FOCUS
1ve -
ALTERNATE 2 HV RECT
220K N X
/—\J.b']/’\ E . : 7‘
SEE TEXT 1.6 KV ok
ON VOLTAGE [—1 ‘f"f\' °© %*‘
RATING = Y o (9
T .; ALTERNATE }
B |
250V |
117 VAC aupP !
s '
TP ——

[© Hv connectors-see Text]

Fig. 1—Partial schematic shows simple circuit
modifications for intensifying the scope irace.

about 250 volts rms to the high-voltage
supply. This we connect to the jacks.
The rectifier will still rectify it and
the capacitors still filter it, but the

 1v2
SOCKET

ORIGINAL
CONNECTION

-NEW
" CONNECTIONS

Hl VOLTAGE
CAPACITORS

Only two jacks and two wires are needed to pro-
vide for beam intensification with an ac voltage.
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voltage is now 1,600 and the trace much
brighter.

The added voltage must be phased for
series-adding to the high-voltage wind-
ing on the transformer, but this is no
problem—if the trace gets weaker in-
stead of brighter, reverse the power
plug of either the scope or the trans-
former.

If you want still higher voltages
(the 5UP1 cathode-ray tube can take
2,200 volts), vou will have to increase
the value of the capacitors. This can
be done by putting two 0.25-uf 600-
volt units in series with the present
capacitors. These will then add to the
voltage just about their working volt-
age rating, but the total capacitance
will be a little less. Yet sufficient filter-
ing will take place. The total capaci-
tance of each filter will be about .07 uf.

There is one big advantage to this
method and one big disadvantage. The
advantage is that the focusing does not
change, since the focusing voltage also
increases. This means that you can use
a momentary brightening of the trace
for photography, triggered through the
camera sync contacts and a relay (see
Fig. 2). The disadvantage is that the
scope’s sensitivity is reduced a little.
Thus, with 250 voits rms on the con-
nections, you will lose about 10% sensi-
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tivity, and with 2,200 volts maximum
(600 volts rms added) you will lose
about 20% deflection. But this may not
be serious.

One note of caution: If you are going
to add a lot of voltage, insulate the
focus and intensity controls from the
case, or flashover will almost certainly
occur. This is really simple, enlarge
the holes from 3 inch to % inch and
use a set of standard shoulder washers,
either fiber or bakelite. Or use a %-
inch rubber grommet with a 3%-inch
hole.

Another method

The other brightening method shown
in Fig. 1 consists of connecting the two
added jacks to the ends of the 100,000-
ohm grid dropping resistor. Then you
will not need a shorting plug. Putting
a de voltage across this resistor will
really brighten the trace, but it will
throw off the focusing, and the focusing
control must be readjusted. Fortu-
nately there is a lot of leeway in this
control. The voltage added across the
resistor can be anything from 30 to 150,
depending on how bright you want the

(SEE TEXT)

17V AC % (%)
et
ETJV ﬁ E 6V AC RELAY

TO CAMERA SYNC CONTACT
© Hy CONNECTORS - SEE TEXT
Fig. 2—Use a relay triggered by the
camera to intensify the beam only when
the camera shutter is open.

250V °
OR HIGHER

For normal operation,
the jacks are connected
with a shorting plug.
Remember to turn off
the scope before you
remove it. It’s hot—ap-
proximately 1,250 volts!

trace and how far your focusing con-
trol will readjust.

Another disadvantage of this method
is that, with the brightened trace, a
much greater voltage is needed for
Z-axis modulation. With method 1,
there is some increase in Z-axis voltage,
but at least the impedance of the grid
circuit is the same. In the second
method, the impedance of the dc¢ source
parallels the grid resistor, and thus
more voltage is required for the same
modulation.

The transformer used in the first
method can be almost any unit, so
long as you remember that its high-
voltage winding is now at the scope’s
de voltage. Most transforniers will take
this. Current requirements are practi-
cally nil, and the relay (if used) can
be run off the filament winding if you
use a small power transformer.

Don’t try to build the transformer
into the scope. You will run into trouble
with magnetic pickup unless you do
a lot of shielding.

This is a simple, inexpensive—less
than $2—solution to trace brightening.
Why not give it a try? END

(Make sure that the scope is turned
off and that the brightener transformer
is unplugged from the ac line before
setting up the brightener for use. The
jacks may have 1,500 volts or so on
them, and there is 250 volts or more
across the plugs when the transformer
is plugged into the power line. Ordinary
phone-tip and banana plugs can be
dangerous. Play safe. Use safety type
high-voltage connectors such as the
James Millen type 37001. A second set
of the male connectors tied together
acts as a safe shorting plug.—FEditor)

Intensifying the beam makes a difference: a—without inten-
sification; b—same trace with intensification. (Lens open-
ing, shutter speed and film speed identical for both photos.)
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How to Burn Out
A Voltmeter

Don’t laugh, it could happen
to you!

By WARREN J. SMITH

\X/HO ever heard of burning out a
voltmeter by measuring the ac heat-
er voltage of a 6.3-volt tube on the
meter’s 12-volt range? I have—I did!
The receiver was a Sylvania, chassis
1-502-1, in which a do-it-yourself fan
had attempted a homey type repair,
meaning a butchered-up underside.
However, a cursory visual check showed
everything to be, in a sloppy sort of
way, in apparent order. So I fired the
little monster up and stood back, away
back, to await the results. All but four
of the tubes lit up with a friendly glow
and none of the expected smoke poured
forth. Suspecting that a lead from the
heater string was lying on the set
owner’s workbench at home, I clipped
the ground lead of my dependable ol’
voltmeter to the chassis and probed at
what I thought was the hot side of the
6T8 ratio detector heater. Wham! It
was hot all right, and the expected
smoke issued forth from an unexpected
source—my voltmeter. A small puff, to
be sure, but the indication was definite.
I had burned out a good instrument
because I didn’t take the time to dig out
the set’s schematic. If I had, I might
have noticed that about half of the
heater string was —135 wvolts with
respect to the chassis!

We all know better than to measure
the heater voltage of a damper or low-
voltage rectifier. But what you don't
know about heater-circuit arrangements
can hurt you financially. In many of the
sets manufactured during the last few
yvears, the cathodes of one or more
tubes (other than the damper and low-
voltage rectifier) are 100 volts—or
more—positive with respect to the
chassis. And, often, the heaters of these
tubes are biased to cathode potential
to prevent electrical stress between
these elements. Examples of this un-
orthodox circuit arrangement can be
found in sets manufactured by Bendix,
Crosley, Hoffman, Magnevox, Motorola,
Raytheon, RCA, Sylvania and possibly
others. The stages in which this
phenomenon occurs is sometimes sur-
prising too—sound if amplifiers and
agc keyers to name but two!

The safest approach to heater volt-
age measurements is, don’t measure it,
or if it is necessary for some reason
or another, measure it across the tube’s
heater pins, Series or series-parallel
heater strings in transfornierless sets
present another problem—that of the
line voltage across an open heater. But
with a little care no unusual problem,

like a burned-out voltmeter, should
occur, END
55
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Compuact system uses oval cone driver. Acous-
tical padding is visible inside cabinct. Ma-
terial added to cone¢ moves at low frequen-
cies, is inert at highs. Assembled unit on
right.

Variable

damping
gives this small stereo
speaker system a wide

el CPEAKER

DAMPING
IS
In
the

By CHARLES B. GRAHAM
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N the past, when speaker design engineers aimed for low
resonance or smooth response, they often had to sacrifice
efficiency. And when they developed a very efficient unit,
they found it difficult to keep its frequency response as

smooth or its low-frequency resonance as low as desirable.

In this stereo speaker system, the designer uses conven-
tional cone drivers that are modified and loaded so their
effective cone mass varies inversely with frequency. As the
frequency drops, the effective mass of the cone—the mass
the voice coil must move—increases.

Weathers Industries, designer and manufacturer of these
speaker systems, has developed two units that use the
variable-mass principle. One is a full-range speaker shaped
like a medium-sized dictionary, intended for pairing to make
up what Weathers calls its Harmony Duo. The other unit.
whose addition to the Duo system completes the Harmony
Trio, is a bass-extender system (Hideaway) the size of 2
small suitease. It reproduces the combined bass signals of
both channels below 100 cycles.

The variable-mass principle is used in slightly different
ways in the Harmony and the Hideaway bass units, as will
be shown.

Full-range unit

Photo (left) shows full-range speaker system with front
grille removed and the driver out of its enclosure. A finished
unit is at the right. When assembled, the speaker’s metal
basket is slipped into the book-sized enclosure and sealed so
that it is airtight. The only visible additions to the driver
are two pieces of specially impregnated material attached
to the cone.

The cone is made of a particularly light material, whose
low mass gives the speaker high efficiency. Its long, oval
shape was dictated partly by the requirements for wide-
angle high-frequency dispersion and partly to let the de-
signer use the book-on-the-bookshelf or mount-it-anywhere
approach. The two pieces of material attached to the cone
add some additional mass to most of the cone area (see Fig.
1). Here’s how they work.

At frequencies above about 250 cycles, the extra mass over
most of the cone restricts its vibration, so that sound is
radiated only from the small area directly around the voice
coil. Below 250 cycles, some of the added mass is able to
respond, so a larger area radiates sound. The flexibility of
the specially impregnated material lets that area vibrate
without driving the rest of the cone with it. A deadening
characteristic of the impregnation keeps the flexing material
from producing an audible rustling.

At 100 cycles, the entire mass of the cone plus its added
mass element come into action, so the whole area of the
speaker cone is responding.

This effect offsets the normal tendency for the speaker’s
output to increase with rising frequency—a result of its
small physical size. In addition, restricting cone action to
specific radiating areas reduces cone breakup, which occurs
to some degree in all speaker diaphragms. The acoustical
padding inside the enclosure adds some extra acoustical re-
sistance to the entire speaker.

The bass speaker

The Hideaway bass speaker also uses the variable-mass
principle, but is loaded additionally from the slot source
horn through which the speaker’s output passes. A highly
efficient cone driver with a weighted cone is used, and a large
piece of specially treated material almost fills the front of
its cone (photo next page). The path of sound waves coming
from the bass cone is shown in the cross-sectional view
(Fig. 2). Here, as with the full-range unit, the speaker
basket has an airtight seal to the enclosure, but there is no
acoustical padding inside because the speaker is already
heavily damped and the enclosure is too small to support
resonances at the low frequencies within the woofer’s oper-
ating range.

The volume of the cavity behind the cone is carefully cal-
culated, of course, and is closely related to the mass of the
cone, its mechanical and acoustical damping, and the con-
figuration of the front-loading slot.

RADIO-ELECTRONICS
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In the hass speaker (photo and Fig.
2), the impregnated material attached
to the cone loads it so that it moves very
little at 100 cycles and begins to move
with the cone from 70 to 35 cycles. Be-
low 35 cycles, the plug becomes, in
effect, part of the cone, carrying the
speake1’s response downward until loss
of air coupling drops the acoustic out-
put.

When combined to form a speaker
syvstem, the book speaker carries the
range down to 80 cycles, at which point
the speaker is slightly below its max-
imum output., The bass speaker is
rather flat from 35 to 70 cycles, and
begins to fall off at 80 cycles, providing
a smooth crossover transition with the
full-range speaker. At the low end, the
bass speaker falls off gradually below
30 cvcles. The frequency response of
the combined full-range and bass
speakers goes from 35 to 15,000 cveles.

Without the added mass of the fiber
material, the bass speaker’s cone would
resonate near 70 cycles. The additional
niaterial pushes the system’s natural
resonance down to 45 cycles, and the
additional air loading diops it to 35.

The efficiency of the bass speaker
depends to some extent on its place-
ment in the room. On the floor next to
a wall, its efficiency is around 7%.

TOP
7
ACOUSTICAL
ABSORBENT
2
VARIABLE
MASS
MATERIAL
/]
I
I
7777777, 77777777 AT
BOTTOM
Fig. 1—Book-shape e¢nclosure has
acoustical  padding behind cone to

damp resonances in small cabinet.

This just matches the efficiency of the
full-range unit. Placed in a corner, it
will be better coupled to the air mass
of the room and its efficiency will be
nearer 10%. These high orders of
efficiency are due in part to the use of
light cones and aluminum voice-coil
windings.

The absence of sound directionality
at frequencies below about 300 cycles
is used in this system so the single bass
unit can handle the lows from two
stereo channels, without losing stereo
directionality. Bass combining takes
place in a small passive crossover net-
work box supplied with the bass-extend-
ing speaker. The network (Fig. 3) is
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Bass-extending woofer with top removed to show special damping
material that almest fills cone. Mixing network and volume control
for its power mmuplifier at lower right.

TOP

——— —

T " VARIABLE MASS MATERIAL __
7 2 : 3\
| < 5y |
l : [
\ I
/’ !
\
\\ i \v/}"
— % 7,
) <7
T~FLOOR

Fig. 2—Cross-section of bass-extending speaker. Dashed arrows
show path of sound through moedified slot source horn.

TO RIGHT
STEREO SPKR | | -

OUTPUT
LEFT AMPL" 470K
188 AMPL 2
88
40 | GND

500K out
(TO PWR AMPL

FOR BASS-
| EXTENDING SPKR}

# =

TOLEFT
STEREO SPKR

Fig. 3—Bass mixing network has isolating resistors at inputs from
power amplifiers, multi-section treble-loss filter and level control.

connected to the 16-ohm output taps
on the main stereo amplifiers. It takes
the bass components of both channels,
mixes and feeds them through a level
control to a third power amplifier con-
nected to the bass speaker.

Although the particular speakers
discussed here are made primarily for

www americanradiohistorv. com

use as stereophonic reproducers, the
principle of variable-mass loudspeaker
loading is readily applicable to mono-
phonic speaker systems. It will be noted
that, because of their small size and
wide-angle high-frequency dispersion,
these Harmony speakers lend them-
selves to stereo placement. END
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ANOTHER FIRST FOR HEATHKIT
. . . amplifier power rating standards

Heathkit is accustomed to pioneering . . . to leading the way. We
led the way into the kit field of electronic equipment. Now, we are
leading the way to audio amplifier power rating standards . . .
standards clearly defined to assure you of Heathkit quality . .
to enable you to compare before you buy.

The Heathkit amplifier standards have been established upon
these following beliefs after reviewing over one hundred published
treatises on the subject:

WE BELIEVE any amplifier should be rated for its intended

use

PROFESSIONAL ampilifiers must be so nearly perfect that
no audible change occurs in the program material.

HIGH FIDELITY amplifiers must be almost as perfect, almost
as efficient.

UTILITY amplifiers can be less perfect and still fulfill their
practical job.
WE BELIEVE the rated power of an amplifier in any of the
above “use” categories should be that power which satisfies all
requirements in that category.
Each of the three “use” categories we have chosen has require-
ments which can be translated into performance specifications with
rather definite limits limits established by recognized author-
ities. The Heath requirements and their limits for each of the
categories are as follows:

PROFESSIONAL RATING
I'he professional power rating shall be that power which satisfies
the following five tests:
1. Maximum power at which total harmonic distortion (THD)
does not exceed 0.3%, at 1000 CPS.
2. Maximum power at which total harmonic distortion (THD)
does not exceed 2.0%, at 20 CPS.
3. Maximum power at which total harmonic distortion (THD
does not exceed 2.0, at 20,000 CPS.
4. Maximum power at which response does not deviate by more
than +1 db between 20 and 20,000 CPS.
5. Maximum equivalent single-frequency power at which
intermodulation distortion does not exceed 1.0%, (60 and
6000 CPS, 4:1).

HIGH FIDELITY RATING
The high fidelity power rating shall be that power which satisfies
the following five tests:
1. Maximmum power at which total harmonic distortion (THD)
does not exceed 0.7, at 1000 CPS.
2. Maximum power at which total harmonic distortion (THD)
does not exceed 2.0%, at 30 CP:
3. Maximum power at which total harmonic distortion (THD)
does not exceed 2.0% at 15,000 CPS.
4. Maximum power at which response does not deviate by more
than +1 db between 30 and 15,000 CPS.
5. Maximum equivalent single-frequency power at which in-
termodulation distortion does not exceed 2.0% (60 and
6000 CPS, 4:1)

UTILITY RATING

The utility power rating shall be that power which satisfies the
following five tests:

" Heath Standard Rating

AMPLIFIER COMPARISON CH_ART
"Maximum Power Output Satisfying:_

1. Maximum power at which total harmonic distortion (THD)
does not exceed 1.09, at 1000 CPS.

2. Maximum power at which total harmonic distortion (THD)
does not exceed 3.0, at 60 CPS.

3. Maximum power at which total harmonic distortion (THD)
does not exceced 3.0%, at 7000 CPS.

4. Maximum power at which response does not deviate by more
than +1 db between 60 and 7000 CPS.

5. Maximum equivalent single-frequency power at which in-
termodulation distortion does not excced 3.09% (60 and
6000 CPS, 4:1

We at the Heath Company arc now rating all our amplifiers to
these standards. To show you just how this rating system works.
let’s look at the Heathkit EA-3 amplifier:

As a professional amplifier—

1. Maximum Power at which T.H.D. does not exceed 0.3% at
1000 CPS: 15.1 watts

2. Maximum Power at which T.H.D. does not exceed 2.0%, at
20 CPS: 13.9 watts

3. Maximum Power at which T.H.D. does not exceed 2.0% at
20,000 CPS: 15.3 watts

4. Maximum power at which response does not deviate more
than +1 db between 20 and 20,000 CPS: 17.6 watts.

5. Maximum equivalent single-frequency power at which in-
termodulation distortion (60 and 6000 CPS, 4:1) does not
exceed 1%,: 18.0 watts.

Taking that power which satisfies all five tests, we could rate the
EA-3 for professional use, at 13.9 watts. Its advertised professional
rating is a conservative 12 watts.

A review of the chart below shows why the EA-3 is rated at 14
watts for high fidelity applications, and 16 watts as a utility amplificr.

Notice that our specifications are set at rated power for one or
more classifications (when our customers need an amplifier for a
particular use, we believe thay want it to deliver its rated power
under those particular conditions). Observe that our distortion
figures are specified at the limits of the amplifier frequency range
as well as at the traditional 1000 CPS (the common practice of
rating distortion only at 1000 CPS does not tell you what happens
throughout the full range of the amplifier).

As an example of how these standards work on several com-
petitive amplifiers, we have prepared the following chart. Notice
that if the amplificrs did not meet standards at rated output power,
we have determined the power output where they do meet the
standards set up under the threc categorics.

Ampliﬁerr iy — ey —
Description Power Power Rating Power Rating Power Rating Power Rating Power Rating
and Price Classification |  (watts) at Test 1 Stds. | at Test 2 Stds. | at Test 3 Stds. | at Vest4 Stds. | at Test 5 Stds.
TKit A" Professional | Disqualified |  8.4walts |  0.02watts |  0.65watts | Disqualified | 3.9 watts
“12w.Hi Ft* | High Fidelity | Disqualified 9.1 13 1.67 Disqualified 5.
__ %2350 | Uttty "~ | 8bwatts | 9.8 U0 ws 86 12.3watts RIN
e T I I T T R
“B” 14 w. I igh Fidelity . ] 9 X £ &
83950 Uity | 78 | 12 | 78 X N I 139 HEATH
Kit “C” Professional 3.6 1.0 3.6 5 1.5 6.5
“12w. HILF" | High Fidelity 8.0 118 30 2 134 1.3 COMPANY
$34.95 | oty | 119 S X 12,0 9 | 150 19
Assembled Amp. | Professionat 38 13.2 3.8 14.5 12.0 14.6
I A N I I B "o oo 2
_s6a. CUtiity | 4 I = 4.7 15.0 a7 7. Michigan
I S S S I R S I B 4 o
“14 w. HI FI” igh Fideli ! ; | | s !
$995 | unity | 16a | 165 | w6 | 164 19.0 BN  ° subsidiary of Daystrom, Inc.

The Heathkit amplifier power rating standards have been established as further assurance to you of the
high quality of our products. We will live by these standards until industry-wide standards are established.
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Hi-FI STEREO SYSTEM KIT

For the first time anywhere . . . a sterco-kit package, ready-to-play
after only a few hours assembly time and complete with cabinet, sterco
amplifier, stereo record changer, bass woofer and stereo speaker wings.
And the unbelievably low price sets an unprecedented record for
stercophonic systems of this quality anywhere on the market. One of
the factors behind this phenomenal achievement is the introduction
of the revolutionary stereophonic “sum and difference” amplifier used
in this kit—licensed in kit form exclusively by Heath Company from
CBS Laboratories. This unique development in audio science employs
a new principle of stercophonic reproduction. The single chassis am-
plifier separates the individual stereo channels by utilizing the sum
and difference of the total signal and directing the sound to the appro-
priate right and Jeft channels, reproduced by the stereo wing speakers.
The centially located woofer reproduces the non-directional bass fre-
quencies. The result of this modern stereo reproduction is a breath-
taking experience of sound coming to you with depth and direction
seldom achieved by conventional stereophonic methods. The beauti-
fully styled console cabinet houses the stereo amplifier, stereo record
changer and low-frequency woofer. Controls on the handsome black
and gold amplifier panel consist of: on-off switch, bass and treble tone
controls, input selector switch and level balancing control. The new
CBS sum-and-difference or matrix-type circuit employs only four tubes
and is extremely easy to assemble. The woofer, mounted behind the
attractive grille cloth, is a high compliance 8” speaker capable of 30
cycle response when housed in the acoustically designed ducted-port
enclosure. The specially designed crossover employs a dual bass-mixing
250 cycle network. The twin stereo speakers are 6” x 9” extended range
dual cone oval speakers. The completely automatic, four speed record
changer employs a ceramic stereo cartridge with micro-groove dia-
mond stylus capable of obtaining the best from the latest stereo or LP
monophonic recordings. A 45 RPM spindle is also included for 45
RPM monophonic or stereo records. Separate inputs are provided
for AM/FM tuners or multiplex. Both in styling and performance,
the all-new SD-1 Stereo offers you the greatest Heathkit value in
ycars. Shpg. Wt. 88 Ibs.

SEPTEMBER, 1959

BRAND NEW!'!
a complete Heathkit Stereo "Package”

THRILL TO A NEW DIMENSION
{N STEREO SOUND

HEATHKIT SD-1 B (birch
or SD-1 M {mahogany)

$179°5

(cabinet legs Included;
end tables not included)

¢ 9 Watt High Fidelity Rating (monophonic)
* Complete—No ""Extras’ to Buy
* Revolutionary Stereo Amplifier

* Assemble in Just a Few Hours From Easy Step-
By-Step Instructions

* Beautifully Styled Cabinetry

® Stereo Sound With Such Impact You'll Find It Hard
to Believe!

SPECIFICATIONS—Overall System Frequency Response: %5 db, 30-16,000 cps.
Amplifier: {push-pull conditions except where specified). Power versus Distortion: 10
watls, less than 3 % THD from 30-16,000 cps. 9 watts, tess than 2% THD from 30-16.000
cps. 1 watt, less than 0.7% from 30-16,000 cps. Peak Power: 20 watts; Mid-range indi-
vidual channel power, 5 watts. Frequency Response: Tuner input, lone controls In mid-
position, 1 watt level, £1 db, 30-16,000 cps. Ceramic cartridge input—equalized for
RIAA characteristics. Input Sensitivity: 0.1 volt at 1000 cps to cach tuner input for 10
watt output. Hum and Noise: 70 db below 10 watt level with inputs shorted. Channet
Separation at Significan! Frequencies: (2 watt level on operating side). 250 cps—29.0 gb.
1kc—34.00b .2 kc—35.0 ¢b. 2 kc—35.0 db. 5 kc—36.0 db. 8 ke—37.0 db. 12 kc—35.0 db.
16 kc—29.0 db. Overall Channel Separation: using RCA test record #1427-1, cartridge
supplied, 1000 cps, 20 db. Bass Tone Control 50 cps: accentuation 8 db. Attenuation
9 db. Treble Tone Conlrol 10 ke: accentuation 8 db. Attenualion 7 db. Power Require-
ments: 117 volts, AC, 60 cycles, 75 watts. Crossover Network: crossover freq.—250 ¢cps.
Attenuation rate 12 db per octave. Power rating—5 watis per channel. Changer: speeds
~—16, 33%4. 45, 78 rpm. Cartridge: ceramic stereo, out-of-phase connected (.0008" dia-
mond stylus). Cabinets: dimensions—main cabinet. 30" wide x 344" high x 15" deep.
Satellite speaker, 14){" wide x 8™ high x 64" deep.

- S A
PEE e
EASY TIME PAYMENTS

The thrills of stereo sound from this New Heathkit Stereo System
can be yours NOW . .. while you.pay in easy installments,
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a complete line of stereophonic and monophonic

SPECIFICATIONS —Tape Speed: 7.5 and 3.75" per second. Maxi-
mum reel size: 7. Frequency response: {record-playback): 2.5 db,
0-12,000 cps at 7.5 IPS. £2.5 db, 306,500 cps at 3.75 IPS.
Harmonic distortion: 1% or less at normal recording fovel; 3% or
ss at peak recording level. Signal-to-noise ratio: 50 db or better,
sterred to normal recording level. Flutter and wow: 0.3% RMS at
7.51PS. 0.35% RMS at 3.75 IPS. Heads (3): erase, record, and in-line
reo playback. Playback equalization: NARTB curve, within 2
. inputs (2): microphone and line. Input impedance: 1 megohm.
Qutputs (2): A and B stereo channels. Outpul levels: approximately
2 volts maximum. Qutput impedance: Approximately 600 chms
athode followers). Recording level indicator: professional type
ib meter. Bias-erase frequency: 80 kc. Timing accuracy: +2%.
Power requirements: 105-125 volts AC, 60 cycles, 32 watts. Dimen-
sions: 15)4” W. x 13} D. total height 10%". Mounting: requires
minimum of 84" below and 1}4” above mounting surface. May be
oneraterd in either horizontal or vertical position.

NOW! FULL STEREO CONVERSION
FOR TR-1A OWNERS

MK-4 Haif-Track Stereo Conversion Kit: Modifi TR-1A
monaural tape recorder to include function of record and play-
back of half-track stereo program material. Consists of a TE-t
tape preamplifier, a stereo head array plus components ang
instructions to convert TR-1A to TR-1AH. $62.95
MK-5 Quarter-Track Stereo Conversion Kit: Modifies TR-1A
monaural tape recorder o include function of record and play-
back of quarter-track stereo. Ailows playing stergo both ways on

aindard tape for twice the playing time or four times playing
time with monophonic recordings. Consists of a TE-1 tape pre-
amplifier, a stereo head array plus components and instructions
to convert TR-1A to TR-1AQ. $62.95

8
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Tape Recorders

Field Tested for One Year

NEW PROFESSIONAL-TYPE TAPE RECORDER KITS

Designed to take their place in the finest of hi-fi systems, the new models TR-1C and
TR-1D Tapc Recorders will provide superb performance for years to come. These com-
pletely field tested, precision engineered instruments provide monophonic record and
playback in the TR-1C or monophonic record and playback plus sterco playback in
the TR-1D.

The mechanical assembly, with fast forward and rewind, is completely finished and
adjusted—you build only the tape amplifier. Easy to assemble, the amplifier features
two circuit boards which virtually eliminate wiring errors and assure the high stability
necessary for consistently good results.

Low noise EF-86 tubes in input stage and push-pull bias erase oscillator assure maxi-
mum freedom from hum and noise in recording and playback.

Two inputs are provided (mike and high level line) for recording from microphone,
preampilificr, tuner, phono, or TV. In the TR-1D, a separate playback channel with
cathode follower output is provided for each stereo track—one of the stereo channels is
used for monophonic playback.

Separate record and playback heads and amplifiers allow monitoring from tape while
recording. Built-in sound level meter indicates proper recording level and bias for top
quality recordings. A pause control allows instant starting and stopping of tape for
accurate cueing and tape editing. Kit includes counter for cueing and editing case.

The precision tape mechanism featurcs heavy duty fan cooled motor, balanced fly-
wheel, long-life bearings, and positive acting braking system. Push button provides instant
selection of 3% or 74 IPS tape speed. Safety interlock on record switch minimizes the
possibility of accidental erasing. The handsome styling includes plastic escutcheon in
soft gold mounted on semi-gloss black panel with black knobs with gold inserts. Complete
instructions provided for assembly and operation. This outstanding kit offers a combina-
tion of features found only in higher priced professional tape decks selling for $350 to $400.

MODEL TR-1C Monaural Tape Deck: Has all features of modet TR-1D with the exception of
stereo playback. Shpg. Wt. 30 Ibs.: $‘| 5995

MODEL TR-1D Stereo Tape Deck: Provides monaural record and playback and stereophonic snl 6995
playback of the pre-recorded tapes (stacked). Shpg, Wt. 3¢ Ibs.

MODEL C-TR-1C Conversion Kit: Converts model TR-1C to inciude stereo function of model $1 995
TR-10.

NOW! TWO NEW STEREO-MONO TAPE
RECORDERS IN THE TR-1A SERIES

Our most versatile tape recorder kit, the model TR-1A now can be pure
chased in any one of three versions. You can buv the new half-track (TR~
LAH) or quarter-track (TR-1AQ) versions which record and play back
stereo and monophonic programming, or you can buy the original monaural
version (TR-1A) and add cither half-track or quarter-track stereo provisions
later using the MK-4 or MK-5 Conversion kits. The tape deck is extremely
simple to assemble and uses precision bearings throughout the rugged
mechanism assuring long and faithful service. One control lever selects all
tape handling functions on the deck, greatly simplifying operation. Speeds
of 7.5 or 3.75 IPS are available. Flutter and wow are held to less than 0.35%,.
Each tape preamplifier features NARTB playback equalization, separate
record and playback gain control, cathode follower output and provision
for mike or line input. Record level is indicated on ‘“magic eve” tube. A
safety interlock is provided to minimize accidental erasure of tape. Filament
balance control allows adjustment for minimum hum level. Cathode fol-
lower output {romn playback channel is approximately 600 ohms iinpedance.
Two circuit boards are used for easy assembly. Supplied with attractive
vinyl-clad steel cover in black leather texture, with inlaid gold design. Tem-
plates and instructions provided for panel mounting or equipment en-
closure installation.

NOW AVAILABLE IN THREE MODELS!

MODEL TR-1A: Monaural record/playback with fast for- $9Q95
ward and rewind functions. Shpg. W1. 24 lbs.

TR-1A SPECIFICATIONS  Frequency Response: 7.5 [PS +3 db 50-12.000 cps. 3.75 IPS +3
db 50-7,000 cps. Signal to Noise Ratio: Better than 45 db below fuil output of 1.25 volts /channet.
Harmonic Distortion: Lessthan?2% at tull output. Bias Erase Frequency: 80ke (push-pull oscitlator).
MODEL TR-1AH: Monaural and half-track stereo record/playback with
fast forward and rewind functions.

Shpg. Wt, 35 lbs. $1 4995
TR-AAH SPECIFICATIONS- -Frequency Response: 7.5 IPS +3 db £0-15,000 ¢ps. 2.75 IPS £3
db 40-10,032 cos. Signa! to Noise Ratio: 45 db below full outout of 1 volt /channei. Harmonic Dis-
tortion: Less than 2% at full output. Bias Erase Freauency: 55 ke (push-pull osciliator

MODEL TR-1AQ: Monaural and quarter track stereo with record /playback
fast forward and rewind functions. $ 95
Shpg. Wt. 35 [bs. 149
TR-1AQ SPECIFICATIONS- Frequency Response: 7.5 1PS #3 db 40-15.000 cps. 3.75 IPS 33
db 40-10,000 cps. Signal to Noise Ratio: 40 db below full output . 75 v channel. Harmonic Dis-
tortion: Less than 2% at full output. Bias Erase: 55 ke {push-pull osciliator).

RADIO-ELECTRONICS
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monophonic ot stereo Hi-TFi

MODEL FM-4

- $3495

SPECIFICATIONS—Tuning Range: 88—108 mc. Quieting
Sensitivity: 2.5 uv for 20 db of quieting. 3.5 uv for 30 db of quieting.
25 uv for maximum quieting (45 db). IF Frequency: 10.7 mc. Image
Ratio: 45 db. AFC Correction Factor: 75 ke per volt. AM Suppres.
sion: 25 db. Frequency Response: 2 db 20-20,000 cps. Harmonic
Distortion: Less than 1.5%. 1100 uv. 400 cycles 100% modulation.
Intermodulation Distortion: Less than 1%, 60 cycle and 6 k¢ mixed
4:1 1100 uv, 30% modulation. Antenna: 300 ohms unbalanced.
Output impedance: 600 ohms (cathode follower). Output Voltage:
nominal .5 volt (with 30% modulation, 20 uv signal). Power
Requirements: 105-125 volts 50 /60 cycie AC at 25 watts. Overall
Dimensions: 45" H. x 134" W. x 5%" D.

MODEL PT-1

sgQes

MODEL BC-1A

32695

HIGH FIDELITY AM TUNER KIT (BC-1A)

Delivers AM broadcast reception comparable to
FM quality. Features a special detector using
crystal diodes and brouad-band IF circuits for low
signal distorlion. Prealigned RF and IF coils elimi-
nate the need for special alignment equipment.
Sensitivity better than 3 microvolis for one velt out-
put. Two output levels provided. Built-in power
supply. Special anteana supplied. also provision for
outside antenna. Shpg. Wt 9 Ibs.

%'_"g}ﬁ MODEL FM-3A
$26°5

HIGH FIDELITY FM TUNER KIT (FM-3A)

Featuring broad-banded circuits for full fidelity and
better than 10 microvoli sensitivity for 20 db of
quieting, the FM-3A pulls in stations with clarity
and full volume. Incorporates stabilized temperature
compensated oscillator, built-in power supply, pre-
aligned IF transformers and ratio detector, The
pre-assembled tuning unit is pre-aligned. Two out-
put levels provided. Shpg. Wt. 8 Ibs.

SEPTEMBER, 1959

Program Sources

NEW HIGH FIDELITY FM TUNER KIT (FM-4)

This superbly designed unit incorporates advancements in circuit design with
features asked tor by hi-fi fans everywhere. Better than 2.5 microvolt sensi-
tivity, antomatic frequency control {AFC) with defeat switch, flywheel tuning
and prewired, pre-aligned and pretested tuning unit . . . bring you the finest
in FM listening entertainment. The exceptionally clean chassis layout. pre-
aligned 1F transformers and the prewired. pre-aligned tuning unit insure
ease of construction with no further need of alignment after the unit is com-
pleted. ‘The five tube circuit features a generous power supply utilizing a
silicon diode rectifier for cool running operation and low power consumption.
The atwractive styling of the FM-4 features a vinyl-clad stecl cover with
leather-like texture, soft black front panel, set off with brushed-gold trim
and new soft evenly-lit dial scale. A mui.iplex adapter output is provided.
Feature for fcature the FM-4 offers the most outstanding dollar valuc in FM
entertainment available today. Shpg. Wt. 8 lbs.

MONOPHONIC-STEREO AM-FM TUNER KIT (PT-1)

Outstanding features in both styling and circuitry are combined in this 16-
tube deluxe stereo AM-FA{ combination tuner to bring you the very finest
of program sources for your listening cnjoyment. Features include three
printed circuit boards for easy construction and high stability—wired, pre-
aligned 3-tube FM tuning unit—built-in AM rod antenna-—tuning meter

automatic frequency control (AFC) with on-off switch—and flywheel tuning.
Other features include variable AM bandwidth, 10 kc whistle filter, tuned-
cascode FM front end, FM AGC and amplified AVC for AM. AM and FM
circuits are separate and individually tuned so they can be used simultane-
ously for stereo applications. Cathode follower outputs with individual level
controls are provided for both AM and FM, with a multiplex adapter output
provided. A tuning meter and flywheel tuning combined with two cdge-lit
slide rule scales provide effortless tuning. Styling features vinyl-clad steel
cover in black with inlaid gold design and soft black, rigid die-cast panel set
off by brushed gold trim, black knobs with gold inserts. Shpg. Wt. 24 Ibs.

AUTOMATIC HI-FI RECORD
CHANGER KIT (RP-3)

Combining automatic convenience
with turntable quality through
unique and simple design the
Heathkit RP-3 handles your rec-
ords with the finest of care for full
fidelity reproduction. The unique
“turntable pause” feature during
change cycle and smooth friction
clutch start prevents record damage. Proper weight distribution and low
pivot point friction of the tone arm minimize arm resonance, tracking crror,
and record wear. All record changer kits comne equipped with changer base,
stylus pressure gauge, 45 RPM spindle, and necessary wire.

STEREO MODEL RP-3S: Equipped with Shure diamond stylus magnetic
cartridge providing frequency responsc of +4 db from 30 to 14,000 CPS.
Shpg. Wt. 19 lbs. $74.95
MONAURAL MODEL RP-3-LP: (monaural microgroove recordings only):
Equipped with Tairchild Magnetic diamond stylus cartridge.

Shpg. Wt. 19 lbs. $74.95
MONAURAL MODEL RP-3: Featurcs a GIL VRII magnetic cartridge with
diamond L.P and sapphire 78 stylus. Shpg. Wt. 19 Ibs. $64.95

SPECIFICATIONS—Operates from: 105-130 volts 60 cycles. Wow and Flutter: Less than 0.18% peak at 33-1 13
RPM. Turntable Speed: Accurate within £2%. Change Cycle: Completed in 9 seconds. Dimensions: 134" wide
x 12" deep. 5" above and 3 below mounting board. Motor Type: 4 Pole hum shielded. Type of Drive: Friction.
Record Speeds: 4 speeds. Aulomatic and manual 33-1/3, 45, 78 RPM. Manual only—16 RPM. Variations in
Tracking Force: Less than 0.9 gram from lirst record to fenth record. Controls: '"ON-OFF" switch. Manual
Reject. "Speedminder* (automatic speed sefection and indexing). Manual speed selector (4 speed). Finish:
Midnighl Gray. Base: Maple (unfinished). Mounting Board: Birch (untinished).
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MODEL SA-3

 NEW | $2995

MODEL EA-1

m  s15°°

MODEL EA-3

| NEW $2995

PREAMPLIFIERS

Model WA-P2 ‘Master Control’’ hi-fi pre-

amplifier kit. Tibs. ... ....... ... ... $19.75
Model SP-2 Mono-Stereo (2 channel mixer)

Preamplifier kit, 151bs. ... ... ... ... $56.95
Model SP-1 Single Channel version of SP-2,

13 Ibs ............... $37.95

®

HEATHKIT
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a complete line of monophonic and stereo

Hi-Fi Amplifiers

NEW “ECONOMY" STEREO AMPLIFIER KIT (SA-3)

The all-new Heathkit SA-3 Stereo Amplifier has all the convenience of complete
dual channel control at a fraction of the cost of comparable equipment. High level
preamplifier section of the SA-3 provides complete control for both channels. Ganged
tone controls provide “boost” and “‘cut” for base and treble. Dual concentric vol-
ume controls make possible precise channel balancing. A channel reversing switch
and a speaker phasing switch allows optimum performance. Two separate inputs
are provided for each channel to accommodate ceramic cartridge phonographs,
AM-I'M tuners, or tape recorder. Program source may be reproduced in either
monophonic or stereo form. A really big package of stereo performance for the
small investment! Shpg. Wi 13 Ibs.

SPECIFICATIONS: Power Output: 3 watts per channef, Utility Rating. Power Response: + 1 db 60
ps to 20 k¢ at 3 watts output, Total Harmonic Distortion: {ess than 3% 60 cps to 20 ke at 3 watts output.
intermodulation Distortion: less than 3% at 3 watts output using 60 cycle and 6 ke sianal mixed 4:1
Hum and Noise: 65 db below full output. Controls: dua! clutched volume, ganged treble, nanged bass,

7 position selector. speaker phasing switch, on-off switch, Inputs: (each channgl) tuner, crystal or ceram

e h?no Outquts: (each channel) 4, 8, and 16 ohms. Finish: black with gold trim. Dimensions: 12)4" W

% 63%" 0. x 34" H.

NEW "ECONOMY” 3 WATT AMPLIFIER KIT (EA-1)

More than enough for room filling volume . . . ideal for getting started on a low
‘ost individual component system. Designed for use with ceramic cartridge record
plavers, tuners, tape recorders, etc. Built-in preamplitier provides you with all the
necessary tone and volume controls for adjusting the sound reproduction to your
personal taste. Sinart appearance, quality components, assemble it in a few hours
for vears of trouble-free enjoyment, Shpeg. Wt. 7 lbs.

SPECIFICATIONS: Power Output: 3 watts Utility Rating. Power Response: = 1 db 60 cps to 20

{3 watts cutput. Total Harmonic Distortion: Ies than 3%. 60 ¢ps to 20 kc at3 wa" utput. Inter -
modulation Distortion: |ess than 3¢, at 3 watt put using 60 cps and 6 kc sign, | nixea 4:1, Hum
and Noise: 70 db below full output. Power Sunnly transformer operated full wi itier. inputs:
(2). crystal or ceramic phono cartridge, tuner. Input Sensmvuty 100 mv for 3 walt‘ utput. Output
Impedance: 4, 8, and 16 ohms. Dimensions: 3%" H. x 9 5 D.

NEW 14-WATT HI-FI AMPLIFIER (EA-3)

From HEATHKIT audio labs comes an exciting new kit . . . New Styling, New
Features, Brilliant Performance! Designed to function as the “heart’ of vour hi-ti
svstem, the EA-3 combines the preamplifier and amplifier into one compact pack-
age. Providing a full 14 watis of high fidelity power, more than adequate for
operating the average system, the EA-3 provides all the controls necessary for pre-
cise blending of musical reproduction to your individua! taste. Clearly marked
controls give vou finger-iip command of bass and treble “"boost’” and “cut” acrion
switch selection of three separate inputs, “on-ofI”’ and volume control. A hum
balance control is also provided.

NOTE THESE QUTSTANDING SPECIFICATIONS: Power Output 14 watts, Hi-Fi; 12 watts.
Professional; 16 watts, Utility. Power Response: 1 1 db (rom 20 cps 1o 20 ke at 14 watl ot,t; ut. Total

Harmonic Dlstomon | thar ) cps 1o 15 & t 14 watt tput. Intermodulation Distortion:
than 197 at 16 watts output 0 cps and 6 ke ixed 4:1, Hum and Noise: mag. | L3
tod low 14 wa tun \d crystal f 4 watts.

POWER AMPLIFIERS Bonn ;1\ ﬂ}l

‘e .

Model UA-1 "Universal'' hi-fi 12-watt amplifier kit. 13 Ibs. . . 82195

Model W-4AM Single Chassis 20-watt hi-fi amplifier kit. 28 bs. ... $39.75

Model W-3AM Dual Chassis hi-fi 20-watt amplifier kit. 29 lbs. .....%$49.75

Model W-7M "Extra Performance'’ hi-fi 55-watt amplifier kit. 28 bs.. . .-.$54.95

Model W-5M high fidelity 25-watt amplifier kit. 31 ibs. . ! ... .$59.75

Model W.6M high fidelity 70-watt amplifier kit. 52 1bs.. .. ... .. .. Coo......$109.95

SPEAKER SYSTEMS
Model SS-3 “Basic"' fir hi-fi speaker system kit.

oot sdun S TR S SR .$34.95
Model SS-2 "Ba5|c Range*' hi-fi speaker system
kit 26{[DSH o Wra Woraca - coven- - - - o3 T CE $39.95
Model SS-18 "Range Extending'’ hi-fi speaker
system kit. 801Ibs. . ... ... . ... ... ... $99.95
Model HH-1 "Legato'' hi-fi speaker system kit. 195 Ilbs.. .. .. .. .. ... .$299.95

HEATH COMPANY, Benton Harbor, Michigan
[: a subsidiary of Daystrom, Inc.

RADIO-ELECTRONICS
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NEW: Heath Now Puts 2-Way Radiotelephone Communications in Reach of Everyone

Citizen's Band Transceiver Kit

NEW: No Radio Operators License Necessary!

@ Designed to meet all FCC requirements for

new 11-meter ‘‘Citizens Band" class D
operation.

® Any U.S. citizen 18 or older eligible for
license.

ANTENNAS

¢ No theory to study—no tests to take.
® Hundreds of uses in business or pleasure.

@ Top quality components—proven perform-
ance—easy to build.

SPECIFY FREQUENCY CHOICE

CLASS D CITIZEN'S BAND FREQUENCIES

26.965 me 27.035 mc 27.115 me 27.185 me

26.975 mc 27.055 mc 27.125 me 27.205 mc

26.985 mc 27.065 mc 27.135 mc 27.215 mc = = >
27.035 mc 27.075 mc 27.155 mc 27.225 mc MODEL CB-1

27.015 me 27.085 mc 27.165 mc *27.255 m¢ ncludes transceiver, 95
27.025 mc 27.105 mc 27175 me microphone, and 4 2

special power cords.

MODEL CBU-1 “UTILITY' ANTENNA

f.ow cost, portable antenna for CB-1 Transceiver
for temporary installations, mobile or fixed, where
maximum coverage is not required. Rugged clip
for mounting on eaves-trough of house or rain gui-
ters of cars, trucks, etc. Bracket supplied for
mounting on transceiver or any flat surface. 454"
base-loaded. antenna with 12’ connecting cahie
comes complete, ready to use. Shpg. Wt. 3 Ibs.
$9.95

MODEL CBM-1 ““MOBILE' ANTENNA

*This channel shared with Class C Radio Control.

First and only kit of its kind . . . designed to meet all FCC requirements for two-way radio telc-
phone communication on new class D 11-meter “citizens band” . . . any U.S. citizen eighteen or
older eligible for license . . . no code test, no radio theory exams, no knowledge of specialized
operating procedures required . . . just fill out simple form included with kit and mail to FCC
for registration. The Heathkit CB-1 Transceiver is light, compact, simple to assemble, easy to
use. Buy two or more units, have your own communications svstem . . . talk with family, friends,
associates from your car, home, boat or office . . . cover distances from one to ten miles depending
on location and type of installation (extensively field tested). A flick of a switch selects “transmit”
or ‘“receive’” while single receiver tuning control selects any of 23 assigned channels . . . third
knob controls volume and turns set on and off. With separate vibrator power supply available
from Heath, along with two special power cords included with kit, vou can convert transceiver
from fixed location at home or office to mobile operation in cars, boats, etc., in minutes, after
initial installation, with no tools or adjustments. There’s a Heathkit accessory antenna for any
application, mobile or fixed. Kit comes complete with microphone, siation identification card
which fits in plastic window at end of cabinet, all pertinent FCC regulations and application
forms, a sheet of adhesive-back lerters and numbers to atfix call letters in space provided on front
panel, and crystal for one channel. Specify vour frequency choice or we will supply crystal of
appropriate frequency. The famous Heathkit quality coupled with the market-shattering low
price of this kit make it truly a value of a lifetime. Shpg. Wt. 10 Ibs.

SPECIFICATIONS—Receiver Type: Superregenerative deteclor w/rf stage. Power Input: § walls to plate of iinal RF
amplifier (FCC maximum). Transmitter Frequency Conlrol: Third overtone type quartz crystal operating within 0.005% of
marked channel frequency between F and 140 F. Modulaii AM plate modulation aulomatically limited to tess than
100% (FCC reguirements). Power Supply: 117 V 50/60 cycie, AC. 6 V battery using Model VP-1-6 Vibrator Power Supply or
12 V battery using Heathkil VP-1-12. Power Requirements: 117 voits 50 /60 cycle AC 35 watts: 6 V battery w /VP-1-6, 6.5 amps.,
12 V battery w /VP-1-12, 4.0 amps. Total B 4 requirements, 260 voits at 60 ma; total heater requirements, 6.3 voits at 1.8
amps. or 12.6 volts at 0.9 amps. Power Rectifier: 2 silicon diodes in full wave voltage doubler circuit. Microphone: Combi-
nation hand-held and desk type, ceramic element, plastic case, with cord and connector. RF Qutout Impedance: 50 ohms.
Speaker Size: 4 inch (round). Undistorted Audio Power Output: Approximately 1 watt. Line Cords: Two supolied, one for
AC operation, one for battery operation. Power circuits automatically switched when appropriate line cord is plugged in.
Cabinet Dimensions: 8" H, x 6" D. x 9%" W,

MODEL CO-1

$°795
(batteries included)

NEW TRANSISTOR CODE
PRACTICE OSCILLATOR KIT

TRANSISTOR PORTABLES
. . and other Do-It-Yourself Hobby Kits

Modetl CR-1 Crystal Radio kit...3 ibs..
Model BT-1 Battery Tester kit.. .2 Ibs. .
Model ET-1 Enlarger Timer kit. . .3 ibs..

Your best buy in a high quality code
oscillator, the CO-1 is ideal for Boy
Scouts or beginning radio hams. Prac-
tice code by authentic CW tone or
blinker light. Switch selects built-in
speaker or light. Contactor provided
for practice keving or any standard
key can be connected. Completely
transistorized for long battery life.
Powered by two standard flashlight
batteries. Batteries included. Shpg.
Wt. 3 lbs.

MARINE KITS . ..
For Fun and Safety Afloat

Model PC-1 Power Converter kit. . .8 Ibs.

SEPTEMBER, 1959
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1}
Model XR-1P Transistor Portable Radio kit. . .61ibs. . ...

Model BR-2 Broadcast-Band Receiver kit. .10 Ibs.. .{less cab.). .$18.95
{(CO-1) Model RC-1 Professional Radiation Counter kit. . .8 Ibs.

Model DF-2 Two Band Transistor Radio Direction Finder kit

Model FD-1-12 Fuel Vapor Detector kit (12 v.).. .4 1bs.. . ..
Model MC-1 Marine Battery Charge kit...16 lbs..

For CB-1 Transcciver permanent mobile instalia-
tions where greatest coverage is desired. Eusy i
install double chain-type bumper mount spring
base—no cutting or drilling. Easily adapted 1
hoats. ete. ¥4 wave whip antenna approsimate
9" from mounting surface 10 tip—supplicd wit
clip for securing in semi-horizontal position 10 ¢lca
obstructions. Kit is complete with 102” whip in 2
sections, 15 connecting cable and all necessar
hardware. Shpg. Wt. 7 lbs.

$19.95

MODEL CBF-1 *‘FIXED LOCATION"
ANTENNA

A 14 wave “ground plane” 1ype antenna for CB-)
Transcciver using 4 radial elements as the “*ground
plane’ and | vertical element as the radiator. Ex-
cellent coverage, essentially non-directional, mak-
ing it ideal for communications between fixed and
mobile units. Antenna measures 9 4” from bottom
of mounting bracket o top of vertical radiator.
Radial length 9'. Kit is complete with 50’ con-
necting cable and casy to install mounting clamp.

Shpg. Wt. 7 lbs. $19.95

POWER SUPPLIES FOR
MOBILE USE OF CB-1:

MODEL VP-1-6 Vibrator Power Supply kit for
6 volt batteries. Shpg. Wt. 1 Ibs.
$7.95

Model VP-1-12 Vibrator Power Supply kit for
12 volt batteries. Shpg. Wt. 4 Ibs.
$7.95

... $29.95
....$7.95

.$8.50
..$11.50

........... $24.95 MODEL DF-2
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MODEL IA-1A

$5995

@ A Fraction of the Cost of Comparable Instruments

@ Shows “Picture’ of Entire Ignition System Performance
on Cathode Ray Screen

©® Shows Primary or Secondary Circuit Patterns
® “'Trouble-Shoot”” Complicated Ignition Faults in Minutes

A revolutionary development in the automotive tune-up field. Heathkit

provides choice of parade or superimposed secondary patterns. It will
offers the small garage owner, service station operator or hobbyist an

also indicate coil reserve, a poor spark plug, defective wiring and will

ignition analyzer with qualities and features of scopes costing several
times as much (comparable to insuruments costing as much as$750.00).
The savings you realize through do-it-yourself kit assembly are only
part of the story. Heath engineering know-how and tremendous
buying power play an important role in keeping prices at rock bottom.
Yet, this scope, as with all Heathkits, is designed to be “beginner
built”. A few hours of your spare time . . . and you’re in business.
The IA-1A lets you check the complete ignition system of an auto-
mobile in operation by merely connecting two leads to observe the
tell-tale spark pattern of the cylinders. Can be used with the car under
load and in motion by adding a vibrator power supply. Shows condi-
tion of coil, condenser, points, plugs and ignition wiring. A switch
selects either primary or secondary circuit patterns; or alternately

even identify the offending plug or wire. Also detects breaker point
bounce, a defective condenser, or will allow setting of the dwell-time
of the points. The IA-1A is simple to use, with a minimum of controls,
yet is completely flexible for all types of internal combustion engines
with coil ignition and accessible breaker points. Shows complete
engine cycle or just one cylinder at a time. Test leads and compre-
hensive instruction manuals are supplied with kit. Shpg. Wt. 20 Ibs.
NEW MODIFICATION KIT FOR OWNERS OF

MODEL IA-1 IGNITION ANALYZERS:

Gives you switch selection of either primary or secondary circuit
patterns; or alternately provides choice of parade or superimposed
secondary patterns. Kit includes test lead modification parts and
comprehensive instructions for modification and use. Shpg. Wt. 2 lbs.

Heathkit NK-6. $4.95.

A COMPLETE LINE OF INSTRUMENT KITS
OSCILLOSCOPES A COMPLETE LINE OF
Model OM-3 “General Purpose’ 6 oscilloscope kit.. 22 Ibs.... ... .$39.95 HAM GEAR
Model O-12 "Extra Duty'’ 5" oscilloscope kit. .22 tbs.. .. ... .. .$65.95
Model OP-1 "Professional’’ 5* DC oscilloscope kit...34 Ibs.. . ... $179.95 FIXED STATION
METERS Model DX-20 CW Transmitter kit. .19 1bs..$35.95
Mode! V-7A Etched Circuit VTVM kit. . .7 lbs.. . . .$25.95 Model DX-40 Phone and CW Transmitter
Model AV-3 Audio VTVM kit. . 61ibs..... . ... .. ... ...$29.95 Kit. . 05 IDS. . oot eraaaanremans $64.95
Model MM-1 20,000 ochms/volt VOM kit. .6 Ibs, .$29.95 Model DX-100-B Phone and CW
Model AW-1 Audio Wattmeter kit. . .7 Ibs. . ....$29.50 Transmitter kit. . 107 1bs.. ... ... .$189.50
g i i 7. "
Model M-1 Handitester kit.. .3 ibs.. .. $17.95 Model VHF-1 “Seneca’ VHF Ham
GENERATORS Transmitter kit.. 56 1bs.. ........ $159.95
R° U H

Model TS-4A TV Alignment Generator kit...16 Ibs. . . . . .. .$49.50 Model TX-1 A‘t’ta“;hke_t o $234.95
Model CD-1 Color Bar and Dot Generator kit.. .13 Ibs.. - $59.95 Transmitter kit "
Model SG-8 RF Signal Generator kit...8 ibs ...$19.50 Model RX-1 “Mohawk' Ham Receiver ki A
Model TO-t RF Test Oscillator kit. . .4 |bs. ... $16.95 B6IDSY. . ., Syt i bdliaie 50 b .
Model L.G-1 Laboratory RF Generator kit...16 Ibs. .. .$48.95
Model AG-3A Audio Generator kit. . .10 ibs. ... $34.50 MOBILE
Model AG-10 Sine-Square Ger?erator kit...12 Ibs. .. $49.95 Model MT.1 ‘Cheyenne'’ Mobile Ham
Model AA-1 Audio Analyzer kit.. .13 ibs. .. $49.95 Transmitter kit .19 1bS. . . . .$99.95
TEST INSTRUMENTS Model MR-1 “Comanche’’ Mobile Ham

Receiver kit 191bs. . $119.95
Model TC-3 Tube Checker kit.. .12 |bs.. ... $39.95 s v kit
Modet CC-1 Cathode Ray Tube Checker kit.. .10 Ibs.. .. . .$24.95 Model MP-1 Mobile Power Supply ST
Model T-4 Visual-Aural Signal Tracer kit. . 5 lbs.. . .. .$19.95 8 1bs. o S
Model C-3 Condenser Checker kit. . .7 ibs. o $19.50 Model PM-2 Power Meter kit. .. 21ibs.. . .$12.
Model CM-1 Direct Reading Capacity Meter kit. . .7 ibs . $29.50 Model AK-7 Mobile Speaker kit. . 4 bs.. .$5.95
Model CT-1 In-Circuit Capaci-Tester kit. . .5 Ibs. . ...$7.95

Plus many more quality instruments for every need!

RADIO-ELECTRONICS
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NEW EDUCATIONAL ELECTRONIC ANALOG
COMPUTER KIT (EC-1)

¢ 9 DC operational amplifiers—3 initial condi-
tion power supplies

* 5 coefficient potentiometers—repetitive solu-
tion osciilator

s Electronically regulated power supply

Filling a multitude of needs in the fields of education 1,
and electronics, the model EC-1 puts advanced engi- HEATHIM e
neering techniques within easy reach of the average $| 9995
individual or institution. An assortment of precision

components and patch cords are provided for setting

up many complex problems. Solutions are read directly on the panel mounted
meter or on an external read-out device such as the Heathkit OR-1 DC Oscillo-
scope. An informative manual is provided, illustrating operating procedures
and basic computer information as well as showing how to set up and solve
typical problems. Shpg. Wt. 43 Ibs.

NEW 5 DC OSCILLOSCOPE KIT (OR-1)

s |dentical DC coupled vertical and hori-
zontal amplifiers

o 5ADP2 flat-face CRT—edge-lit graticule

+ Transformer operated silicon diode
power supply

HEATHKIT OR-1

Oifering all the features of a high quality DC oscilloscope, $I I995 Free catalog
the model OR-1 is idecal as a read-out indicator in com-
puter applications as well as many types of testing and development work, Features Over 100 easy-to-build kits are illustrated
DC to 200 ke (1 db point) bandwidth, 0.1 V' (peak-to-peak) per CM sensitivity and described In the latest Heathkit cata-
(uncalibrated). Normal frequency coverage is from 5 10 50 kc in four overlapping log. If you are among the thousands
ranges. Critical voltages are rcgulated with gas-filled V'R tubes. Coupling may be interested in saving one-half or more on
cither AC or DC as sclected by the input attenuator switch. Many uses in industrial, hi-fi, test, marine, or ham radio Instru-
educational and medical ficlds. Shpg. Wt. 21 Ibs. ments, send for your free copy today.
COMING SOON! ELECTRONIC ORGAN KIT... P ATy &y
« .. an instrument that will excite the entire musical world. Engineered to familiar ~ & .4
Heathkit perfection, and styled for the most discriminating taste . . . yet simple to Q ’/
assemble and priced for the average home. Interested? Send your name and address, A /
we'll rush information as soon as available. No obligation. + ..!
. “;i” /
) /
1
HEATH COMPANY BENTON HARBOR 20, MICH. {
|
E a_\mbs/diary of Daystrom, Inc. :
] B |
ORDER BLANK Name SHIP viA I
: 1
Parcel
NOTE: all prices and specifi- R B) Ferertergs :
cations subject to change Address_ : (] Express |
without notice. [ Freight !
Enclosed find ( ) check ( ) City & Zone State Best Wa !
money order. Please ship st SR - i/ |
C.O0.D.( ) QUANTITY ITEM MODEL NO. PRICE :
On Express orders do not in- B |
clude transportation charges 1
—they will be collected by the :
express agency at time of |
delivery. 1
|
On Parcel Post Ordersinclude |
postage for weight shown. All t
prices are NET F.0.B. Benton !
Harbor, Michigan, and apply :
to Continental U.S. and Pos- POSTAGE |
sessions only. 20% Deposit [T} SEND FREE HEATHKIT CATALDG ~|
required on all C.0.D. orders. TOTAL :

HEATHKITS are also available at your Dealer inextiace

SEPTEMBER, 1959 65
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AUDIO—HIGH FIDELITY

_Home-built Professional_

J(KE everything else in hi fi, good pro-
fessional-grade crossover net-
works can make a big dent in
anyone's pocketbook. However,

neatly packaged networks for your

favorite crossover frequencies and
voice-coil impedances can be hand-
somely, accurately and inexpensively
made at home—even on the kitchen
table and using only ordinary tools.

3"MASONITE DISK WASHER
PIECE_OF wmom

3/15" 30LT

REST THIS END IN JIG CLAMP THIS END IN BRACE

Fig. 1—Core assembly for the two coils.

BRACE

Fig. 3—this setup, with the XYL’s help
circumvents the need for a lathe when
winding coils.

SPLICE

= B D

o

50uf NONPOLARIZED

Fig. 4+—Two 100-pf eclectrolytics
connected as shown form a 350-uf
nonpolarized unit.

65

system

When installed in a
properly finished ei-
gar box, a real pro-
fessional-looking
unit is what you get.

The trick lies in winding the coils
without a lathe and in packaging them
(along with the capacitors and at-
tenuators) in a nonmetallic container.

The first job is to calculate the nee-
essary values. This is easy. Find out,
from any handy reference book or
nomogtraph,’ the inductance and capac-

IN. H. Crowhurst, “High-Fidelity Circuit De-
sign,”’ Gernsback Library, No. 56.

JIG CUT FROM 1/8' SCRAP BRASS
3/16"

Fig.2—The jig
that holds one
coil end during

the winding
procedure.

CROSSOVER

An interesting thiee-way crossover
built to match almost any speaker

By DR. A. H. FRY

itance rvequired for the crossover you
want, then how many turns, what size
wire and what size core give the re-
quired inductance for a specific cross-
over frequency and voice-coil imped-
ance. This can also be obtained from
readily available literature.” Capaci-
tors are also specified (in the nomo-
graph) to give the correct L-C com-
binations.

The second is finding the simplest
way to get the wire on the form and
deciding what to use for a form. A
trip to the hardware store reveals that
wooden window-shade rollers come in
various diameters. Purchase one of
the right diameter and cut a piece to
the required length. This gives you a
nonmetallic core with a lengthwise hole
through it. Just the thing! While still
at the hardware store, fit the hollow
wooden core with a 3/16 x 4-inch bolt.
See Fig. 1.

Cut the washers that form the coil
ends from a scrap of Masonite but be
sure to drill a hole in the center for
the bolt. Next, get the old hand brace
and put one end of the core assem-
bly in its chuck. Now, clamp the jig
(see Fig. 2) (cut out of a -inch
piece of scrap brass) into a vise and
stick the bolt-head end of the assembly
into the V cut in the jig. With the core
in place, make a small hole in the
Masonite pancake, near the roller, with
an awl. This gives you a place to poke

2“High-Fidelity Design, Construction, Measure-

ments,” Gernsback Library No. 48. A. Cohen,
“Hi-Fi Loudspeakers and Enclosures,” John F.
Rider, 1956.
st
3t
Cc2
COT———
L2 Cl
Ll
FROM PAD WOOFER PAD SQUAWKER TWEETER
AMPL (80DY) (PRESENCE} {BRILLIANCE)

Fig. 5—DBasic cireuit of 3-way, 6-db-per-octave network. (Values of L

and C

are determined

by choice of crossover

frequencey, voice-coil

impedance and ontput transformer secondary.)
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RADIO-ELECTRONICS


www.americanradiohistory.com

AUDIO—HIGH FIDELITY

the wire through. Use it as a starting
place.

The most difficult part of the opera-
tion is right here, where you have to
get the XYL to put on a pair of canvass
gloves and feed the wire from the spool
tightly and neatly, layer upon layer,
while you turn the brace (see Fig. 3).
It takes only a few minutes to wind as
many as 500 turns. After you've wound
the needed turns, cut the wire and stick
the loose end through a hole in the
outer edge of the nearest Masonite
washer.

Here comes the important stage:
how do you get the Masonite disks off
the ends without the whole shebang
going ka-pflooey? It's simple. The wire
stays in place when wound tightly.
Wrap the finished inductor very tightly
with plastic tape—round and round.
Next, loosen the nuts, carefully 1remove
the bolt and disks and hold the induc-
tor like a doughnut between your
thumb and index fingers. Have the
XYL wrap the inductor transversely
with more plastic tape, until it looks
like a fat little doughnut wound up
like a mummy.

Now you are ready to finish the
crossover. For large-value capacitors
(values specified by the nomograph),
use ac induction-motor starting capac-
itors. They come in all shapes and
sizes and are nonpolarized. For small-

value capacitors, use noninductive
paper types.
Nonpolarized capacitors are im-

portant since speech and music are
alternating current. If your electrical
supply house does not have these, use
low-voltage electrolytics back to back
(see Fig. 4). This hookup makes the
combination nonpolarized, as required,
although it cuts the capacitance value
of the individual units in two, of course.

Attenuators, in the form of L-pads,
T-pads or potentiometers, are used to
adjust the audio level to the loud-
speakers. A typical arrangement of
this type is shown in Fig. 5.

Matching a 16-ohm input to a 8-ohm
woofer, a 4-ohm squawker, and a 16-
ohm tweeter (as in the photo) may
seem unlikely, but by setting the pads
properly a balanced and effectively
matched output was obtained.

Last, get a cigar box. This makes a
perfect housing. It isn’t metallie, it’s
free and it is easy to drill for binding
posts and attenuator shafts. To give
it a professional appearance, cover it
with Con-Tact (also from the hardware
store). To give it an even more profes-
sional appearance, use bakelite name
plates (the kind used under door-
bells in apartment houses) marked
WOOFER, TWEETER, SQUAWKER, INPUT,
OUTPUT. These cost less than 25¢ each
to be made up. They really dress up the
dressed-up cigar box. Glue them near
the appropriate binding posts and dials.

Total cost of a three-way tailor-made
crossover—binding posts, attenuator
pads, wire, capacitors, name plates
etc.—should run from $10-3$15. Con-
struction takes one evening. END
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Convenient “over-the-counter' dellvery is
now available through any of the Authorized
Heathkit Dealers listed below. Althoughyou
willfind the price of Heathkits slightly higher
when buying locally, we're sure you'll agree
that this increase is justified. Your dealer
absorbs all transportation charges, carries
a complete stock of kits for immediate de-

Dealers

livery, provides demonstration facilities,
offers you a rellable source for parts and
fast service...and stands ready to counsel
or advise you on any problem that might
arise.

This new service does not affect your
continued privilege to buy directly from
Heath Company if you prefer,

NOW READY TO SERVE YOU...

‘CALIFORNIA

BAKERSFIELD

Kiesub Corporation

2615 “F'' Street
BERKELEY

2acKIT Corporation

2002 Unlversity Avenuo
CHICO

Duryap Radlo & TV

928 Main Street
EL CAJON

Telrad Electronics

182 East Main Street
FRESNO

Ounlap Radio & TV

2617 Tulare Street
LONG BEACH

Klerulft & Company

1501 Magnolia
LOS ANGELES

Bushnell Sound Corp,

12024 Wiishire Boulevard

Klerulff Sound Corp.

820 West Olymplc Boulevard

Kierullf & Company

6303 E. Corsalr
MARYSVILLE

Dunlap Radio & TV.

Sth & *'J** Street
MERCED

Dunlap Radio & TV

234 West 17th Street
MODESTO

Duniap Radio & TV

419 10th Street
NATIONAL CITY

Telrad Electronics

639 National
ONTARIO

Kiesub Corporatlon

124 N. Benson
OXNARD

Kierultf & Company

508 E. Date Street
PALO ALTO

Zach Electronics

654 High Street
SACRAMENTO

Dunlap Radlo & TV

1800 22nd Street
SAN BERNARDINO

Kierulff & Company

390 South Mt. Vernon
SAN DIEGO

Telrad Electronics

3453 University Avenud
SAN FRANCISCO

Zach Electronics

1422 Marhet Street
SANTA BARBARA

zacKIT Corporation

513 State Street
STOCKTON

Dunlap Radio & TV

27 North Grant Street
TARZANA

Valley Sound Corp.

18841 Ventura Boulevard
VAN NUYS

Klerulff & Company

14511 Delano
VISALIA

Dunlap Radio & TV

1725 Mooney Avenue

DELAWARE-
WILMINGTON
Radlo Electric Service Co.
Third & Tatnall Streets
FLORIDA
CoCoA
Thurow Distrlbutors, In¢.
540 St, Johns Street
MIAMI
Thurow Distributors. Ine.
1800 Northwest 23rd Street

LOUISIANA

LAFAYETTE
Sterting Radlo Products, Ine.
1005 Cameron Street

MARYLAND

SALISBURY
Radio Electric Service Co.

736 South Salisbury Boulevard

HEATH COMPANY

Benton Harbor, Mich.

MASSACHUSETTS

BOSTON

Audionics, Incorporated

1348 Boylston Street

MICHIGAN

ALLEN PARK

Volta Electronics

6716 Park Avenue
DETROIT

High Fidelity Workshop

16400 West Seven Mile Road

MINNESOTA
MINNEAPOLIS

Audio King Company
913 West Lake Street
NEW JERSEY

ATLANTIC CITY

Radlo Electric Service Co,

452 North Albany Avenue
CAMDEN

Radio Electric Service Co,

513 Cooper Street
MOUNTAINSIDE

Federated Purchaser, Ine.

1021 U. S. Route #22
NEWARK

Federated Purchaser, Inc,

114 Hudson Street

NEW YORK

BELLEROSE

Cross Island Eiectronics, In¢.

247-40 Jericho Turnplke
BROOKLYN

Acme Electronics, Incorporated

59 Willoughby Street
FARMINGD ALE

Gem Elec. Distributors, [n¢.

34 Hempstead Turnpihe
FOREST HILLS

Beam Electronjcs, Incorporated

101-10 Queens Boulevard
HICKSVILLE

Gem Elec. Distrlbutors, Inc.

236 Broadway
MINEOLA

Arrow Electronics, Incorporated

525 Jericho Turnplke
MT. VERNON

Davis Radio Distributing Co.,In¢.

70 East Third Street
NEW YORK
Arrow Electronics, Incorporated

65 Cortlandt Street

Harvey Radlo Company

103 West 43rd Street

NO. CAROLINA

CHARLOTTE

Southeastern Radio Supply Co.

1200 W. Morehead Street
GREENSBORO

Southeastern Radio Supply Co.

404 N. Eugene Street
FAYETTEVILLE

Southeastern Radlo Supply Co.

525 Glllesple Street
KINSTON

Southeastern Radio Supply Co.

408 N. Herltage Street
RALEIGH

Southeastern Radlo Supply Co,

414 Hilisboro Street

OHIO

CHILLICOTHE

Buckeye Electronics Dlst., Inc.

565 North High St.
COLUMBUS

Buchkeye Electronics Dist., Ine.

236-246 East Long Street
DAYTON

Ham N Hi-Fl, Inc,

826 North Main Street

Srepco, Inc.

314 Leo Street
HAMILTON

Srepco, Inc.

145 Highland Avenus

OHIO
MIDDLETOWN
Srepco, Inc.
2104 Brentwood Avenue
NEWARK

Buckeye Electronics Dlst., tne.

114 Union Street
PIOUA

Srepco, Inc,

R.R. #1, Box 308
SPRINGFIELD

Standard Radio-Springfield, Inc.

1300 S, Parls Road
ZANESVILLE

Buckeye Electronics Dist., [nc.

120 South Eighth Street

OREGON
PORTLAND
Eccles Electric Company
237 Northeast Broadway
SALEM
Cecll Farnes Company
440 Church Street, Northeast

PENNSYLVANIA
ALLENTOWN
Federated Purchaser, Ine.
1115 Hamlilton Street
EASTON
Federated Purchaser, InC.
925 Northampton Street
PHILADELPHIA
Austin Electronics, In¢,
1421 Walnut Street
Radlo Electric Service Co.
701 Arch Street
Radio Electric Service Co.
3412 Germantown Avenue
Radlo Electric Service Co.
5930 Marhet Street
WILLOW GROVE
Radlo Electric Service Co.
29 York Road
YORK
Radio Electric Service Co.
1114 Roosevelt Extension

RHODE ISLAND
PROVIDENCE
Audionics, Incorporated
790 North Malin Street
TEXAS
BEAUMONT
Sterling Radlo Products, In¢.
1160 Laurel Street
BRYAN
Sterling Radio Products, Inc.
2615 Texas Avenue
DALLAS
Hilicrest Records, Inc.
6309 Hllicrest Avenue
HOUSTON

Sound Equipment, Incorporated

2506 Crawford Street
HOUSTON

Sterling Radlio Products, In¢.

1616 McKinney Avenue
LUFKIN

Sterling Radlo Products, In¢,

428 Atkinson Street

VIRGINIA

ARLINGTON

Key Electronics, Inc.

126 South Wayne Street

WASHINGTON

SEATTLE

Sesttle Radlo Supply, Inc,

2117 Second Avenue

WISCONSIN

MADISON

Hi-Fl Corner

401 State Street

Satterileld Eiectronlcs, InCs

1900 South Park
MILWAUKEE

HI-Fi Center

4236 West Capltol Drive

Netzow's

2630 North Downer Avenud

Careful selection of rellable qualified dealers is a slow
process . . . so please bear with us if your area has not

been covered. Thank you.

A Su bsldlary[

Al

IC
af D;ys(rom, Inc,
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Versatile unit offers input
impedances from 50-100, -
000 ohms; output imped-
ances from 200 ohmns to
khigh Z; guin from 0.95-300
plus,; uses common-emitter
or comnion-collector circuits

By HAROLD REED

XPERIMENTING with transistors
is one of the most fascinating
hobbies for the serious-minded
electronics worker. I find it so and

am continually looking for wayvs to
conduct numerous tests and experi-
ments quickly and easily. With this in
mind, I realized that, if a flexible anipli-
fier were kept on hand, it could be used
in many experimental circuits and test
procedules along with other transistor
or electron-tube eircuitrry. The amplifier
might also be used as the front end of
a permanent audio system using any
or all of the input and output arrange-
ments, as required in a specific applica-
tion. The outcome of this idea is shown
in the diagram.

The ecircuit provides low-, medium-
and high-impedance inputs and low and
high output impedance. The input cir-
cuits can be used for low- or high-
impedance microphones, carbon micro-
phone with external battery, magnetic
pickups, close mateh for 500/600-ohm
line sources, bridging for terminated
500/600-ohm line and coupling to other
transistor apparatus. The output eir-
cuits would be suitable for working into
the input grid of an electron-tube ampli-
fier, feeding a 500/600-ohm line and
working into other transistor equipment.
No doubt the reader will think of many
other uses for the device.

The amplifier is built around cireuit
configurations suggested by Sylvania
for their 2N35 n-p-n junction transis-
tor. Combining several circuit arrange-
ments, adding switching facilities and
including two small tapped trans-
formers produced a one-transistor unit
with extreme versatility.

Construction details

The photograph shows the unit in
its metal cabinet. It is 4 x 5 x 6 inches

48

and was used because it happened to
be on hand and would also allow for
expansion. Physically, the device could
be made much smaller, but this seems
to serve no particular purpose. Also,
since the unit was built with convenience
and utility in mind rather than appear-
ance, everything necessary for its opera-
tion is mounted on the front panel. In
this way the unit can be used upright

as shown or on it3 back and all required
operating items are conveniently avail-
able. A shelf is attached to the rear of
the panel for mounting other necessary
parts. Parts placement is noneritical
except for keeping input and output
transformers and wiring as far apart as
possible. Input and output wiring should
he as short as possible and diressed with
no closely spaced parallel leads.

TS2

Switch positions and input and output terminals are iden-
tified by the card glued to the top of the amplifier case.

wWWwWWw.americanradiohistorv.com
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| Table of Amplifier Characteristics
input  Output Switch Input Output
{ohms) (ohms) Position Terminals Terminals
100,000 500 | 1-2 1-2
100,000 200 | 1-2 34
30,000 100,000 2 34 5-6
450 100,000 3 5-6 5-6
200 100,000 4 7-8 5-6
50 100,000 4 9-10 5-6

Rather than put all pertinent infor-
mation on the panel, the selector switeh
positions and input and output termi-
nals are assigned numbers and a eard
with data corresponding to these nu-
merals is cemented to the top of the
metal cabinet. The information con-
tained on this card is given in the table.
The output terminal strip has four spare
terminals.

Amplifier circuits

Now for an analysis of the circuit.
Position 1 of selector switch S1 provides
a common-collector audio amplifier cir-
cuit. The common-collector transistor
arrangements result in a circuit similar
to an electron-tube cathode follower;
that is, high input impedance and rela-
tively low output impedance, with volt-
age gain less than 1 and no signal phase
reversal. No de bias to the base and low
collector voltage—BATT 1, 1.5 volts—
contribute to high input impedance,
which is about 100,000 ohms. Voltage
gain is approximately 0.95. The output
circuit consists of the 25,000-ohm pri-
mary of transformer T2, whose sec-

ondary furnishes a 500- or 200-ohm
a 10,000-ochm

output. T2 also includes

L

Inside view shows phenolic chas-
sis board and suggested layout.

SEPTEMBER, 1959

known from the impeaance curve, uie
energy radiated from the cone depends
upon the load, and that varies tremen-
dously across the scale. Cone breakup

SEPTEMBER, 1959
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reeearse SI SELECTOR Sw _ e
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I 100K : (‘ i /[ / // //
}2 i 25§50 (/51-b - zxsw Exs:-e
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|' | 3 N?)T F o o o °
13D 47 useo L9 ? ?
i 30K R2
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4 68092
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! | C2+
s@Q——- ) i 152
0 2"25v { 1
1 4508 —@D
6@ 2N35 L T2 Isooq |
I ; ] [
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i |
120081 oK D3
6@ 12008 |
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Y, ¢ 8E s |
1508 ! — s,
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bl T bisvis —lzz.svl-;- [“@ Ls |
BATT | BATT 2 1 i
R1—27,000 ohms Ti—input transformer: primary, 50 and ; ! @7:
R2—680 ohms secondary, 62,500 and 250,000 ohms (I | H
R3—150,000 ohms or equivalent) . } |
R4—100,000 ohms T2—plate-to-line transformer: primary, |l @8 (
All resistors 1-watt 109, 25,000 ohms; secondary 200 and 500 of | I
C1, 2, 3—2 uf, 25 volts, miniature electrolytics SO-3 or equivalent) II |
BATT I—L.5 volts (Burgess Type N or equivalent) TSI, 2—I10 terminal, screw type, barrier | @9:
BATT 2—-22.5 volts (Burgess Type UI5 or equivalent) strips H H
S—& poles, 5 positions, miniature rotary (| pole not V—2N315 i
used) (Centralab miniature PA-102l or equiv- Case, 4 x 5 x & inches I @ol
alent) Miscellaneous hardware =1

Circuit of the

tap, not connected in this circuit, which
can be useful in experimental work.
Position 2 of the selector switch sets
the circuit up for common-emitter oper-
ation. In this case, series resistor R2
included in the emitter leg results in
degeneration. Degeneration effectively
increases the input impedance over the
common-emitter circuit without degen-
eration. Input impedance in this switch

€If a Servicemsn ur usasssy

1-transistor unit.

position is 30,000 ohms. Output imped-
ance is high, suitable for working into
high-Z cirveuits. BATT 2, 22.5 volts, now
supplies the de¢ potential. Voltage gain is
in the order of 100.

With the selector switch thrown to
position 3, a common-emitter ecircuit
without degeneration is provided. Note
that the 680-ohm emitter resistor R2 is
not included in the circuit. Input
impedance is low, about 450 ohms, out-
put impedance is high, 100,000 ohms,
and voltage gain is high, between 300
and 400. BATT 2 is again the dec supply
source.

Selector switch position 4 provides
the same common-emitter circuit with
degeneration as did switch position 2.
However, this time transformer T1
comes into the cireuit. Its secondary-
winding tap of 62,500 ochms works into
the medium-impedance input of the
transistor. T1's primary provides low-Z
inputs of 50 and 200 ohms. Its secondary
also offers a 250,000-ohm impedance,
not wired in, which will often prove
useful. High Z is provided in the out-
put. Gain will be the same in switch
position 4 as for position 2, plus the
voltage gain provided by the turns ratio
of transformer T1, which of course,
depends on the winding taps used.

Other wiring arrangements will be
visualized by the reader and can he
incorporated to suit his personal re-
quirements. The two unused trans-
former taps arve suitable for many tran-
sistor circuits and may be used to good
advantage. The device, of course, may
be expanded further by employing the
extra, unused pole and contact position
on the switch specified. Also, switches
with a greater number of poles and

contact positions are available. The
arrangement described here gave as
much flexibility as I desired. END

69
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The electronics industry is now
fifth in volume among American
industries. Last year total sales
and services exceeded $13 billion,
up about tenfold in a decade.
Growing electronics applications
in automation, instrumentation,
industrial electronics, aeronauti-
cal electronics, guided
missiles, servo-mecha-
nisms, computers, as-
tronautics and teleme-
tering point to equally
rapid future growth.

But the entire field of
modern electronics is
changing. Industry
growth does not al-
ways mean individual
growth. Companies ac-
tively seeking men
with modern techno-
logical knowledge are
simultaneously firing
mediocre men.

CREI students (more
than 17,000 are cur-
rently enrolled) keep pace with
the electronics industry and are
eagerly sought by employers who
offer solid opportunities for rap-
id advancement.

76

Paul S. Lewis, Jr., a research
assistant in an AEC-sponsored
nuclear physics research pro-
gram — and a CREI student —
writes, “Like most large-scale
Physics projects, this machine
(a proton accelerator) is largely
electronic. The need for electron-
ies technicians on ba-
sic scientific research
projects will no doubt
continue to grow.”

Charles E. Lawson, an-
other CREI student,
brings out another
point: “The fact that I
amenrolled with CREI
caused enthusiasm on
the part of my employ-
er (Wright Airborne
Electronics) . A former
student of CREI is now
chief engineer for the
company.”

CREI is now in its
33rd year. Last year
marked the start of CREI
Atomics, a division of CREI de-
vised to meet the need for ad-
vanced home study education in
nuclear engineering technology.

www americanradiohistorv com

17,872 people can study advanced
electronic engineering technology

V|a CREI. Growth of the electronics industry
s not automatic assurance of your own prosperity.
You need advanced, modern electronics education
to advance yourself. 17,872 CREI students know
— this—and are taking appropriate action. Can you?

Last year also marked the open-
ing of our European Division,
bringing advanced professional
electronic education to Western
Europe.

Since 1927 we have directed
technical education of thousands
—as individuals and in groups—
in electronics engineering tech-
nology. We developed the first
civilian pilot course for radio
mechanics for the Army Signal
Corps in 1941, supplied 300,000
texts to the U. S. Navy in a
special course for radio techni-
cians in the South Pacific in 1943,
trained hundreds of technicians
during World War II for the Sig-
nal Corps. We co-founded the
National Council of Technical
Schools, which first established
scholastic and business stand-
ards for the technical school
field. We were among the first
three technical institutes whose
curricula were accredited by the
Engineers’ Council for Profes-
sional Development. In 1946 we
instituted the group training
programs used by companies rep-
resenting the cream of the elec-
tronics and aviation industries.

RADIO-ELECTRONICS
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of Amplifier Characteristics

| Table

Input Output Switch Input Output

(ohms)} {(ohms) Position Terminals Terminals |

100,000 500 | 1-2 1-2

100,000 200 | 1-2 34

30,000 100,000 2 34 5-6

450 100,000 3 5-6 5-6 |

200 100,000 4 7-8 5-6
100,000 4 9-10 5-6 ’

50

Rather than put all pertinent infor-
mation on the panel, the selector switch
positions and input and output termi-
nals are assigned numbers and a card
with data corresponding to these nu-
merals is cemented to the top of the
metal cabinet. The information con-
tained on this card is given in the table.
The output terminal strip has four spare
terminais.

Amplifier circuits

Now for an analysis of the circuit.
Position 1 of selector switch S1 provides
a common-collector audio amplifier cir-
cuit. The common-collector transistor
arrangements result in a civeuit similar
to an electron-tube cathode follower;
that is, high input impedance and rela-
tively low output impedance, with volt-
age gain less than 1 and no signal phase
reversal, No de bias to the base and low
collector voltage—BATT 1, 1.5 volts—
contribute to high input impedance,
which is about 100,000 ohms. Voltage
gain is approximately 0.95. The output
circuit consists of the 25,000-ohm pri-
‘mary of transformer T2, whose sec-
ondary furnishes a 500- or 200-ohm
output. T2 also includes 2 10,000-ohm

Inside view shows phenolic chas-

sis board and suggested layout.
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R1—27,000 ohms

R2—480 ohms

R3—150,000 ohms

R4—100,000 ohms

All resistors Yz-watt 10%

Cl, 2, 3—2 uf, 25 volts, miniature electrolytics

BATT 1—1.5 volts (Burgess Type N or equivalent)

BATT 2—22.5 volts (Burgess Type UI5 or equivalent)

S—& poles, 5 positions, miniature rotary (I pole not
used) (Centralab miniature PA-1021 i
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Tl—input transformer: primary, 50 and % I @7:
secondary, 62,500 and 250,000 ohms (1 | )
or equivalent) | I
T2—plate-to-line transformer: primary, Il | @8|
25,000 ohms; secondary 200 and 500 ol ! |
SO-3 or equivalent) : t
TSI, 2—10 terminal, screw type, barrier i @9:
strips . 1
:’:—2N35 " @ 1
or equiv- ase, 4 x 5 x & inches 1ot
Miscellaneous hardware R o]

alent)

Circuit of the

tap, not connected in this circuit, which
can be useful in experimental work.
Position 2 of the selector switch sets
the circuit up for common-emitter oper-
ation. In this case, series resistor R2
included in the emitter leg results in
degeneration. Degeneration effectively
increases the input impedance over the
common-emitter circuit without degen-
eration. Input impedance in this switch

WwWwWWwW.americanradiohistorv.com

l-transistor unit.

position is 30,000 ohms. Output imped-
ance is high, suitable for working into
high-Z cireuits. BATT 2, 22.5 volts, now
supplies the dc potential. Voltage gain is
in the order of 100.

With the selector switch thrown to
position 8, a common-emitter circuit
without degeneration is provided. Note
that the 680-ohm emitter resistor R2 is
not included in the circuit. Input
impedance is low, about 450 ohms, out-
put impedance is high, 100,000 ohms,
and voltage gain is high, between 300
and 400. BATT 2 is again the dc supply
source.

Selector switch position 4 provides
the same common-emitter circuit with
degeneration as did switch position 2.
However, this time transformer T1
comes into the circuit. Its secondary-
winding tap of 62,500 ohms works into
the medium-impedance input of the
transistor. T1’s primary provides low-Z
inputs of 50 and 200 ohms. Its secondary
also offers a 250,000-ohm impedance,
not wired in, which will often prove
useful. High Z is provided in the out-
put. Gain will be the same in switch
position 4 as for position 2, plus the
voltage gain provided by the turns ratio
of transformer T1, which of course,
depends on the winding taps used.

Other wiring arrangements will be
visualized by the reader and can bhe
incorporated to suit his personal re-
quirements. The two unused trans-
former taps are suitable for many tran-
sistor circuits and may be used to good
advantage. The device, of course, may
be expanded further by employing the
extra, unused pole and contact position
on the switch specified. Also, switches
with a greater number of poles and
contact positions are available. The
arrangement deseribed here gave as
much flexibility as I desired. END
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Display rack with wall hanger $23.95, or free
with purchases of 650 General Electric tubes.
Rack with floor easel, $25.95 or 700 G-E tubes.
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‘Streamlines Your Tube Sales
for Fast Turnover, Top Volume!

Missing cartons show Your tube inventory
what tube types you  can easily be checked
should reorder. at a glance.

A General Electriec “first”...that sells more
tubes, saves record-keeping, provides the
tubes you need when you need them! This is
G.E.’s new PROFIT* Program, packaged for
you in the finest, most complete tube display
rack ever offered to TV technicians.

See (left) how easy it is to select types...
how stock rotation is assured by orderly tube
removal and replacement! Note the Display’s
ample dimensions—44” high plus 16” for easel
base; 40%"” wide—providing plenty of space
for a scientifically planned tube inventory!

If you invite customer self-service, the Dis-
play is ideal for that purpose. Also, your stock

Frogress Is Our Most Important FProduct

Servrce-OeSIGNED -
TR

A

L :
A second display will Rack can be hung on a F
accommodate additional wall if floor space
supply of tubes. is not available. £

of tubes can be checked visually at any time.
Missing cartons tell you what types to re-
order, and how many, since the type numbers
of all tubes taken out can be recorded in back.
Book-keeping is virtually eliminated.

Over-stocking and tube shortages: both are
banned by the Balanced Inventory feature.
Your tube dollars work harder than ever be-
fore. See your nearby G-E tube distributor
today about General Electric’s Service-
Designed Tube Display with brand-new, built-
in inventory control! Distributor Sales, Elec-
tronic Components Division, General Electric
Company, Owensboro, Kentucky.

GENERAL ELECTRIC f

2-111.222
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ALL

ABOUT THE

Part VII—More on Q and damp-
iny; the speaker location; checking

the response

By P. G. A. H. VOIGT

HEN the Q is reduced by

friction or deliberate damp-

ing (as described last

month), sound energy is
turned into heat. To turn energy into
sound waves seems much more desir-
able, but this is not necessarily so. In
a good sound-reproducing system, the
various frequency ranges should be in
halance, and there should be no serious
peaks. Peaks depend largely on the
speaker, but the type of amplifier used
is involved. So are the room acoustics
(which cannot be discussed now). Even
the position of the speaker in the room
has an important effect.

We already know that the amplifier's
output impedance affects the magnetic
damping and in turn the behavior on
transients. The output impedance also
has a direct effect on the response of
sustained notes. If the amplifier has a
high output impedance, such as that
from a pentode without feedback, it
tends to operate on a ‘“constant-cur-
rent” basis, and forces current through
the voice coil regardless of any back
voltage generated. The impedance curve
(with its peaks) is then an indication
of the voltage applied to the coil. Since
power is volts X amps (when they are
in phase, as happens on the peaks),
maximum power is supplied to the voice
coil just at the peaks when it is least
required.

On the other hand, if the input im-

pedance is small compared to the de
resistance of the voice coil, we have
operation close to a “constant-voltage”
basis. Then the current drops when the
impedance rises, so input power goes
down just at the right places. Normally,
it does not go down enough for com-
plete compensation, but at least it does
change in the right dirvection.

"Variable-damping" controls

In amplifiers with so-called variable
damping, a control alters the eflective
output impedance. Therefore, while it
alters the damping it «lso alters the
eilective 1esponse of any system that
does not have a flat speaker impedance
curve. If speakers had level impedance
curves, response would not change as
the input impedance is varied, and the
control would alter only the damping.
Though some speakers have very level
impedance curves, the majority do not.
An impedance change of 5 to 1 over the
scale is nothing unusual. Very consider-
able response changes can therefore be
expected when adjusting the so-called
damping control.

Any control which changes two things
at once, I regard as treacherous, for
what may seem to be a beneficial change
one way can cause unnoticed damage in
another. In this particular case, the
control setting which increases the in-
put impedance will, with most speakers,
raise the treble and bass response ut the

Generalized speaker impedance curve. Peaks may be greater
than shown here. An impedanee change of 5 to 1 is not unusual.

20
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REFLEX
ENCLOSURE

reflex peak frequencies. Simultaneously,
it will diminish the magnetic damping.
The bass is therefore peaky and the
bass transients become unnatural. 1
prefer maximum damping at all times,
so I use the bass-boost contirol when
more bass is needed. The boost pro-
vided by a good bass-boost circuit is
aperiodic.

The corner location

The 1room affects matters in two
ways: by its own reverberation uve-
sponse when reflecting sound and by the
way it affects the direct (immediate)
loading on the speaker system. Such
loading was discussed in Part V, and
standing the speaker in a corner is
always well worth trying.

The increased loading that this posi-
tion usually gives at low frequencies is
a much better way of boosting the bass
than any other, for it adds to the
damping, diminishing Q and hangover,.
In rare cases, the experiment does not
work. Usually, in those, what looks like
the room wall is but a flimsy, freely
vibrating partition, too light to confine
the low frequencies properly. If a room
has more than one corner which is prae-
tical, try alternative corners, for there
is often a very marked difference be-
tween the results from different cor-
ners. The one with the most solid walls
is usually the best, and helps to raise
the bass substantially.

Every room has its own reflections

and internal stationary waves (also
called eigentones—from the German
word). These usually help but oceca-

sionallv hinder the corner location. It
has been argued that a corner location
is undesirable since from it the speaker
sets up more of the room’s eigentones
than from the normal position. While
this is true, the argument tends to over-
look the faet that the wall-to-wall
dimensions of a room are much larger
than those of a cabinet and also that
the room has a much greater volume.
In consequence, it takes a relatively
long time to set up the eigentones of a
room. The reverberation time of a room
is usually of the order of 1 second.
The rapid bass modulation, which is

RADIO-ELECTRONICS
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the low-frequency transient we want to
preserve, occurs so much faster than
this that the 1room does not react quickly
enough. The concentration due to the
corner position is eilective as the sound
leaves the speaker during the initial
transit across the room, and is there-
fore independent of 1room veverbera-
tion. If 1voom eigentones increase or
reduce the loading at various fre-
quencies, those irvegulavities will be-
come effective only when the frequencies
concelned have persisted long cnough
to build up the room reaction.

The direct sound is thus more faith-
ful and this improvement exceeds any
deterioration due to such extra 1room
eigentones as might arise because the
corner has heen used. The basic etfect
of eigentones in any case does not differ
materiaily from the effect of working
in a different room which happens to
be more lively acoustically.

The important thing to remember is
that the coiner position helps the low
frequencies by making the speaker sys-
tem work into a greater load, thus iin-
proving the efliciency as well as reduc-
ing speakeyr hangover.

If a speaker system has a certain
overall efliciency in the middle and
upper ranges, and the efficiency of the
low frequencies is raised too much by
the corner location or otherwise, the
general effect may become “bass heavy,”
especially in trooms which tend that
way because of excessive ahsorption by
furnishings, ete. Such an unbalanced
eflect ean be counteracted by adding
frictional absorption, thus cutting down
the excess bass. When we bear in mind
that this will lower still further, the
Q of any resonances, and so diminish
peaks in the audio response, as well as
cutting short any hangover, the advan-
tages will be very obvious.

Checking the response

Some persons who go often to con-
certs In various halls can carry a
mental standard of the average bal-
ance between the various parts of the
scale under “live” conditions. Another
good test, especially of the main range,
is the sound of the male speaking voice.
The secientific way of testing whether
the various frequencies are in balance
is, of course, by measurement.

Measuring the voice-coil impedance
curve, which is velatively easy, un-
fortunately gives no true index of the
sound output. At high frequencies,
the coil’s inductance usually produces
4 high impedance quite regardless
of whether the coil moves. At lower
frequencies the impedance does de-
pend in part on the velocity of the
coil vibration and so gives much useful
information. But it is measured under
conditions which normally diilferr con-
siderably from those which ave eftective
when the speaker is used for its proper
purpose. Even when the coil velocity is
known {rom the impedance curve, the
energy radiated from the cone depends
upon the load, and that varies tremen-
dously across the scale. Cone breakup
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To
Make

Your
Components

Sound

T o,
Available

Singly and in

Matched Pairs

|_ i
THE FISHER
Laboratory Matched Tubes

Every new FISHER product has attained leadership for one essen-
tial reason: it filled a need which, until its introduction, no other
comparable product could fully satisfy. FISHER Laboratory Matched
TUBES have the same objective. If your high fidelity components
sound “wrong” because of tube difficulties, FISHER TUBES can
restore them to top performance again.

FISHER TUBES are individually selected to fulfill the maximum require-
ments of your components, exactly as specified by the manufacturer
(no “variables,” nothing less than the best in every box.)

FISHER TUBES are choscn for stability, maximum gain, low noise, exact
tolerances, long life and for absolutely identical performance charac-
teristics, as revealed by rigid comparison tests!

The nexi time vou need any tubes, insist on FISHER.

Audio-Fans, Servicemen, Dealers—
WRITE TODAY FOR COMPLETE INFORMATION

FISHER RADIO CORPORATION, 21-40 44th Drive, L.1.C. 1,N. Y.

I want 10 know mecre about FISHER Laboratory Matched TUBES!

NAME

STORE NAME

(If a serviceman or dealer)

ADDRESS CiTY STATE
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You can be sure the

QUAM

Adpuslalone”
SPEAKER

will fit . ..
it's listed in
COUNTERFACTS
and PHOTOFACTS

for your convenience

ﬂ U A M © N_l c H 0 I- s c 0 M PA N Y2361 E. Marquette_ﬁoa—d,_(:hicago 37, Minois

SERVICEMEN KNOW!

Here they pay less and get the best

“If ac first you don’t succeed, try, try
again’ may be good advice sometimes,
but it’s silly when you're replacing a
speaker. Instead of trying one speaker
after anocher, just put in the right one
the firse time—by checking the rec-
ommendacions in PHOTOFACTS or
by having your distributor check the
COUNTERFACTS listing for you.

These listings in COUNTERFACTS
and PHOTOFACTS can save you
tume and efforc when you're replacing
a speaker. Always remember o check
chem frst . . . and remember thar chis
service 1s another QUAM exclusive.
No other speaker manufacrurer gives
you this extra convenience . . . just as
no other speaker manufacturer gives
you the famous patented Adjust-a-
Cone Suspension and U-shaped por.

QUAM your, qwﬁfg fine..
aid, youn, convtnutnct, fing oo,

HUSHo

\

%

Chemically-Electronically, engineered for Tuners
and Switching Mechanisms,

When New HUSH is applied it will wash-away that dirt, leaving

¢lean and positive contacts protected by a lasting lubricant. New

HUSH is made from the finest solvents and it contains Electro-

Silicone oils.
6 ox. Spray can $2.25 net

Also available—2 oz.,
EVER - QUIET &

8 0z., 32 oz. containers
Since 1949

VOLUME CONTROL AND CONTACT RESTORER
EVER-QUIET is a free-flowing liguid that leaves no powder resi-
due. Scientifically designed to seep around the shaft and pene-
trate the control or potentiometer, cleaning the contacts and
leaving a safe protecting film. Harmless to metals, wire or

carbon.
6 ozx. Spray c¢an $l .59 net

Also available—
32 oz. containers
2 ozx. Bottle & dispenser 79C net

CHEMICAL ELECTRONIC ENGINEERING, INC. Matawan, New Jersey
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AUDIO—HIGH FIDELITY

Corner location increases speaker load-
ing and lowers the Q.

adds to the complications, and there is
vadiation from the port, also perhaps
from the cabinet walls if they vibrate
at all (which they nearly always do
very slightly).

The only proper way, therefore, is to
calibrate the system on site under its
own working conditions. Unfortunately,
such calibration is difficult to interpret
because it is normally made with sus-
tained tones which persist long enough
to set up the stationary waves of the
room. Normal calibration methods tell
little about speaker hangover and, in
any case, few people have access to the
necessary equipment.

The owner’s ear is therefore usually
the final judge. And if, perchance, the
balance he prefers differs from what
vou like, that is not something vou are
really in a position to argue about
unless direct comparison with the orig-
mal is possible as, for example, with a
monitoring system alongside a broad-
casting studio. On your own equipment,
in the absence of direct comparison, if
vou are alone, don’t you also adjust the
controls to give the balance you prefer?

Artificial damping

We can now summarize the subject
of damping the Q of simple reflex sys-
tems. To start with, a good speaker is a
good investment because the electro-
magnetic damping on its own moving
parts is better and so it has a flatter
response. Therefore, it allows the use
of a bigger air-volume cabinet with a
naturally lower Q. Both speaker and
air volume have reduced hangover,
thus making the system more nearly
aperiodic in operation.

Next, the reflex system is, by nature
a resonant system with two of its
resonances at frequencies correspond-
ing to those of the peaks in the imped
ance curve. Under working conditions,
these frequencies (especially the upper

RADIO-ELECTRONICS
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one) are damped electromagnetically by
the speaker and mechanically by the
work load, but as a rule much more
damping is needed to flatten the re-
sponse. Any such damping (artificial
damping) causes the efficiency to drop.
That may be undesirable, especially if
the amplifier doesn’t have mch reserve.

When efficiency is high enough to
permit a lowering at either peak, damp-
ing material of the type which the
sound passes through is appropriate.
If placed across the port, it controls the
lower peak directly and the upper peak
to a lesser extent. If placed at the
speaker, it controls the upper peak
directly and the lower one indirectly.
When the Q is damped down by absorp:
tion, the efliciency is reduced and more
watts may be needed, but the low-fre-
quency transients are improved, and so
these become more lifelike.

By using the corner position, low-
frequency efficiency can usually be im-
proved and the @ damped down at the
same time. Both the corner location
and simultaneously damping down Q
by additional friction are in order. Both
reduce hangover and help approach
aperiodic working conditions.

Any stationary waves inside the cab-
inet which cause serious trouble can
usually be detected by the irregularities
which they cause in the impedance
curve. Theiv frequency and wavelength
can thus be established, and by com-
parison with the cabinet dimensions the
air vibration mode can be deduced.
(Check that it is not a fault of the
speaker itself—such faults should show
in the free-air curve.)

After tracing the offending stationary
wave, it can be damped down by damp-
ing curtains across the sound path at
the regions of maximum velocity or be
absorbed by thick layers at its pressure
regions on the inside walls. The latter
type is usually easier to apply, but
both methods can he used together for
maximum effect.

It is probably not necessary to line
all the inside walls, especially with the
lavger cabinets, but such lining does
no harm and makes sure that no
important surface has been overlooked.

In a well designed cabinet which avoids |

stationary waves as much as possible,
a damping layver at the top and bottom
and a belt inside the back and sides at
about speaker height should be enough.
But if prominent stationary-wave
groupings are encouraged by unsuitable
dimensioning, then the damping needed

may have to be very drastic indeed.
M. Briggs, in one of his hilavious
moments, offered to fill a cahinet with
Shredded Wheat if that should be nec-
essary to get sufficient damping. I have
heard quite acceptable sound from large,
properly designed cabinets with no
internal anti-stationary wave damping
at all. I doubt, therefore, if the drastic
scheme he suggested will be necessary—
certainly not with one of his own de-
signs. But I must write Mr. Briggs one
of these days and tell him about mice!
TO BE CONTINUED
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WINNING

STEREO, HI-FI KITS

Metal guards
controi vertical
tape alignment

large capstan
insures constant
tape speed.

The ARKAY/HARTING will be at tapelstretchi

your dealer soon, aiso a stereo

record and piayback pre-ampli-

fier, in kit or pre-wired form, .
specifically designed for the

ARKAY /HARTING,

Write today for
illustrated literature and
compiete specifications

LONG AWAITED . .
\ A professional quality, popular-priced
stereo tape deck ...

e Dual-track combination head
(mu-metal shielded) for stereo at
both 3% and 7%2 IPS

¢ All-metal tape fingers—no
cushions to wear ouf tape

# All-metal tape guards for
vertical tape control

o Double shoe brakes tor positive
non-slip stops—minimizes

Yeserdls with ok

The ARKAY-HARTING MS-5

STEREO -.:v.

PLAYBACK

TAPE DECK

NOW HERE AT LAST!

oy 1297

Precision-engineered to the highest professional standards . a
supreme achievement in tape deck design and performance . . .
ARKAY/HARTING captures and records your favorite music with all
the faithful clarity and smoothness of tape recorders costing many
times more. Hailed by audio engineers and music lovers alike for its
surpassing performance, simplicity of design and operation,
ARKAY/HARTING is the finest instrument of its kind. No other tape
deck—regardless of price—offers so many important professional
features. Here are just a few:

the

the

e Simple, positive-acting S-button
operation, drop-in loading

e Large (V2" diam.) capstan insures
constant tape speed—virtually
eliminates wow, flutter, distortion

e Automatic interlock prevents
accidental erasure

o Ultra-narrow {1.2-microns wide)
gap heads assure maximum
fidelity during record and
playback

. AND THESE SIGNIFICANT PERFORMANCE SPECIFICATIONS:
Record and playback frequency response: 7%z IPS, 30-16,000
cycles 2 db.

Signal-to-noise ratio: better than —55 d

Flutter and wow: at 7%2 IPS, Y4 of 1%, at 3% IPS, ¥ of 1%
Rewind time: 110 seconds for 1200 feet

Size: 12%4” x 14%2" x 6% " deep

FM TUNER OF TOMORROW!

-

ARKAY FM-8
Designed in the Arkay
tradition of highest pro=
¢ fessional quality at low-
est cost. No other kit
or wired component
OFFERS ALL THESE ADVANTAGES:

Variable AFC — no drift « tuning meter o silent
tuning mute control « ‘“‘standby’’ off-on switch e
low frequency filter « level control « 3 tuned RF
stages o dual limiters « Armstrong FM — Foster
Seeley discriminator ¢ hi-level, cathode follower
and stereo multiplex output jacks e sensitivity,
1.9 uV for 20 db quieting « response, 20-20,000
cps = Y2 db e« 8 tubes, selenium rectifier.

NEW! MUSIC MASTERPIECE
 ARKAY (5-28

— STEREO
‘- i ~ AMP/PRE-AMP

Y E G ¢ ©L.  compue
\ B : CONTROL CENTER

Full 28 watts stereo or monaural, 60 watts peak e
14 watts each channel « reverse stereo » balance
control e two-channel gain control « full range
bass and treble controls « IM distortion, 4 to 1 e
harmonic distortion, 1% 30-20,000 cps ¢ dual pre-
amp 2V output jacks e speaker outputs, 4, 8, 16,
32 ohms e response, 20-20,000 cps e push-pull
EL84 Williamson circuit « beauty of design that
won Fashion Foundation's coveted Goid Medal!

Wired and tested $99.85 Easy-to-build kit 56495

STEREO TUNER
11 ML
units costing twice the price, the
ST-11 is two distinct receivers in one featuring

Cover $4.95
Wired and tested $59.95, Easy-to-build kit $3993
Here iov the first time, is an AM.

REQ Tuner within the reach

4 u¥. for 20 db quieting.Variable AFC.Single front panel
switch controls AM, FM or STEREO selection.

ARKAY ST-11 AM-FM
| 8
i
M every audiophile. Unmatched by
Wired and tested $74.50 Easy-to-build Kit $49'95

ARKAY (CS-12
STEREQ AMP/PRE-AMP
12 watts of clean power
/ with dual inputs and
O'” [ @ ® cutputs for  excellent
) stereo reproduction e op-
erates from ceramic or crystal cartridge,
tape, tuners, auxiliary equipment e push-| puII outputs

fargach™ channel Easy-to-huild Kit 36

ARKAY ¥T-10 &-INCH

2 Advanced design and precision fea.
Bl tures make the Arkay VT-10 2 truly
i sensational buy, unmatched at this
i price. You get exclusive larger 6-INCH
i 400 ua meter movement, within 2%
accuracy, and edge-lighted for easier
reading. 1% precision multiplier re.
| sistors are used throughout the range
il switch. There are 7 AC (RMS) and DC
ranges, 7 AC (peak-to-peak) ranges.
Resistance, db and other essential
ranges. Durable plastic case.

Wired and tested $47.95 Easy-to-build kit $25.95

. ‘Let’s Talk Stereo’’-
informative booklet on how
and why of Stereo—pius new
16 page ARKAY catalog.

,W_' e Dept. R

WWW. americanradiohistorv.com

i NEW MULTI-PURPOSE
* VACUUM TUBE VOLTMETER

See and hear completely wired ARKAY Kits at your dealer.

ARKAY AW-30 6-INCH
DIRECT READING
AUDIO WATTMETER

Easy-to-build Kit 52995
wired and tested $49.95

ARKAY AV-20 6-INCH
AUDIO VTVM
PRE-AMPLIFIER

Easy-to-build Kit s299 5
Wired and tested $49.85

ARKAY CAP-40 6-INCH ARKAY MT.50 6-INCH
DIRECT READING 20,000 DHMS
CAPACITY METER PER VOLT METER

Easy-to-build Kit s2995 Easy-to-build Kit 52950

Wired and tested $49.95 Wired and tested $42.95

All prices 5% higher west of Mississippi.

TITETE OF
HICGH FIDELITY
HamACTURERS

Richmond Hill 18, N.Y
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17,872 people can study advanced
" electronic engineering technology

VIa CREI « Growth of the electronics industry
s not automatic assurance of your own prosperity.
You need advanced, modern electronics education
to advance yourself. 17,872 CREI students know

~— this—and are taking appropriate action. Can you?

The electronics industry is now
fifth in volume among American
industries. Last year total sales
and services exceeded $13 billion,
up about tenfold in a decade.
Growing electronics applications
in automation, instrumentation,
industrial electronics, aeronauti-
cal electronics, guided
missiles, servo-mecha-
nisms, computers, as-
tronautics and teleme-
tering point to equally
rapid future growth.
But the entire field of
modern electronics is
changing. Industry
growth does not al-
ways mean individual
growth. Companies ac-
tively seeking men
with modern techno-
logical knowledge are
simultaneously firing
mediocre men.

CREI students (more
than 17,000 are cur-
rently envrolled) keep pace with
the electronics industry and are
eagerly sought by employers who
offer solid opportunities for rap-
id advancement.

76

Paul S. Lewis, Jr., a research
assistant in an AEC-sponsored
nuclear physics research pro-
gram — and a CREI student —
writes, “Like most large-scale
physics projects, this machine
(a proton accelerator) is largely
electronic. The need for electron-
ics technicians on ba-
sic scientific research
projects will no doubt
continue to grow.”

Charles E. Lawson, an-
other CREI student,
brings out another
point: “The fact that [
amenrolled with CREI
caused enthusiasm on
the part of my employ-
er (Wright Airborne
Electronics) . A former
student of CREI is now
chief engineer for the
company.”

CREI is now in its
33rd year. Last year
marked the start of CREI
Atomies, a division of CREI de-
vised to meet the need for ad-
vanced home study education in
nuclear engineering technology.

www.americanradiohistorv.com

Last year also marked the open-
ing of our European Division,
bringing advanced professional
electronic education to Western
Europe.

Since 1927 we have directed
technical education of thousands
—as individuals and in groups—
in electronics engineering tech-
nology. We developed the first
civilian pilot course for radio
mechanics for the Army Signal
Corps in 1941, supplied 300,000
texts to the U. S. Navy in a
special course for radio techni-
cians in the South Pacific in 1943,
trained hundreds of technicians
during World War II for the Sig-
nal Corps. We co-founded the
National Council of Technical
Schools, which first established
scholastic and business stand-
ards for the technical school
field. We were among the first
three technical institutes whose
curricula were accredited by the
Engineers’ Council for Profes-
sional Development. In 1946 we
instituted the group training
programs used by companies rep-
resenting the cream of the elec-
tronics and aviation industries.

RADIO-ELECTRONICS
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What does this record of achieve-
ment mean to you as a CREI]
student? It means that industry
and the Armed Services alike
respect CREI men. It means
that your CREI diploma is a
cdoor-opener. Significantly, Help
Wanted ads often specify “CREI
education or equivalent re-
quired.” Our Placement Bureau,
which helps graduates and ad-
vanced students find more de-
sirable positions, is always avail-
able to CREI men. While no
placement guarantees will be
made by CREI or any other repu-
table institution, for many years
the demand for CREI graduates
and advanced students has far
exceeded the supply.

CREI HOME STUDY ADVANTAGES.

Technical education is accom-
plished on your own time, dur-
ing hours chosen by
you. You waste no
time in travel. You

work is under the su-
pervision of a regular
staff instructor who
guides your progress
step by step. Courses are
prepared by experts, presented
in easy-to-understand form, kept
up to date by periodic revision.
Experience in more than three
decades of home-study teaching,
during which time we have cor-
rected and commented on many
hundreds of thousands of ex-
aminations, enables us to antici-
pate questions in our lesson ma-
terial and minimize troublesome
points.

CREl STUDENTS are professional
electronics engineers and tech-
nicians, all over the world and
in every phase of electronics,
about one-third military, the
rest civilian. Their median age
is 28. Last year they devoted
approximately 1,572,456 hours
to 104,831 lesson texts, answered
(and were individually graded
upon) 1,048,310 searching ques-
tions and engineering problems.
They studied electronics engi-
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have plenty of time to
do your best. Your .

neering technology—transistors,
microwaves, forward scatter,
computers, servomechanisms,
radar, electronic navigational
devices, and the entire field of
modern electronics. New
! students en-
rolled during

A the year are on

_ the missile
L ranges of Van-
- denburg AF

- Base and Cape
Canaveral. They are at Alama-
gordo and China Lake, at SAC
bases around the world. They
are in the research laboratories
and manufacturing plants where
the latest electronic equipment
is designed and produced. They
maintain electronic equipment
for United Air Lines, and Trans-
Canada Air Lines. They share
in electronics at All

America Cables and

Radio, Inc., and The

Martin Co. They work

for USIA (Voice of
America) and Colum-

bia Broadcasting Sys-

tem, for Gates Radio

and Federal Electric,

to name but a few. All of
the firms mentioned offer their
personnel CREI technical edu-
cation under company plans,
CREI men are found by the
hundreds among field engineers
of major electronic manufactur-
ers. They’re across the world
and across the street. They’re
men you’ll compete with — to
gain or hold your place in the
electronics profession.

QUALIFICATIONS FOR CREI.

College degree
is not essen-
tial. If you
have had basic
electronic edu-
cation, practi-
cal experience
in electronics,
and a high
school education, you can prob-
ably qualify. A good way to find
out: Use the postage-paid card.

wWwWWwW.americanradiohistorv.com

It will bring you the free 54-page
book which has launched thou-
sands on their advanced careers:
“Insurance for Your Future in
the New World of Electronics.”
Tuition is reasonable and may
be paid monthly. It takes just
one $10-a-week raise to repay
your investment in CREI educa-
tion and leave you a substantial
bonus the first year. Available
to veterans under GI bill.

LATEST CREi COURSE:

Now added to CREI’s variety of
courses in Electronic Engineer-
ing Technology is Automation
and Industrial Electronics Engi-
neering Technology. Complete
course covering all electronic
phases of automation. Special
emphasis on theory, functioning
and applications of servomech-
anisms and computers. Also
noteworthy—Ilessons on machine
control, instrumentation, data
processing and telemetry.

Residence School in Washington,
D. C. for those who can attend
classes. Day and evening classes
start at regular intervals. Quali-
fied graduates earn AAS degree.
Electronics experience not re-
quired for admission.

Capitol Radio
Engineering
Institute

Founded 1927
ECPD-Accredited Technical Institute Curricula

Dept. 149-F1
3224 16th St., N.W. (o ]}
Washington 10, D. C.

79


www.americanradiohistory.com

Lnllodaing

CUSTOMIZED

Can be installed
in dash or under
dash as desired!

_ isatrim
plate kit for
YOUR CAR!

CUSTOMIZED

o VIBRATOR-OPERATED with Tone Control

The ATR Customized Karadio is a compact, new, self-
contained airplane-styled radio for small import and |
compact American cars. This economical unit is perfect |
for all small cars because it can be easily and inex- |
pensively installed in-dash or under-dash on most any
make or model automobile—and its powerful 8-tube
performance provides remarkable freedom from engine, |
static, and road noises. ATR Karadios are built to look
and fit like original equipment with sleek, modern
styling and solid, single-unit construction. They offer
many customized features and provide highest quality
fidelity—yet cost far less than comparably designed
units. The ATR Customized Karadio comes complete |
with speaker and ready to install ... and is the ideal
way to add fun and value to your small import or
American automobile!

-5 >
- ) ’
pact American

E} = N S cars! Unit is
completely self-contained—extremely compact!
Can be mounted in-dash or under-dash—wher-
ever space permits! For 6 volt or 12 volt! ‘

SEE YOUR JOBBER OR WRITE FACTORY .,

o “A" Baltery Eliminators o DC-AC Inverters e Auto Radio Vibralors

AMERICAN TELEvISION & RaDio Co.
Luality Producte Siuce 1931
SAINT PAUL 1, MINNESOTA, U. S. A,

P ATR KARADIO

is ideal
forsmallimport
cars or com- |
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Reviewed by

Chester Santon

Station WQXR
New York City

ACATIONERS returning home this month

should find stereo tapes actively attempting
to regain the position they once held in the
two-channel medium. Spearheading the drive will
be the 7.5-ips, four-track, reel-to-reel tapes.
‘The scope of the repertory in the new tape cata-
log is still unknown but the new narrower-gap
playback heads promise improved high-frequency
response. Work is also under way to reduce fur-
ther the hiss level of the raw tape to maintain
adequate signal-to-noise ratio. The opposing
price structures of stereo tapes and discs are
tentative at this time. In its latest guise, stereo
tape may cost approximately $7 for a symphony
that occupies both sides of an LP record. Disc
manufacturers, however, still have room to
maneuver when setting a competitive price.
Now that some of the research costs have been
covered, sterco discs could, if necessary, main-
tain a future price differential several dollars
below that of tape. Some of the stereo discs
reviewed this month could give a good account
of themselves in the contest ahead.

Blood and Thunder Classics
Audictape Bonus Package {Stereo)
(7-inch; playing time, 31 min.)
This Y%-hour recorded reel of two-track tape
(the mono version contains an hour of musie) is
available as a special offer. Acquired in conjunc-
tion with a blank reel of type 1251 Audiotabe
(1.5-mil acetate base), it adds only a dollar to
the price of the two items. Noise level underlving
the musie is impressively low. The recording
curve is uniform throughout the selections and
is peaked to deliver a healthy quota of highs on
the maximum number of machines. I found that
response wis smoothest with treble rollotf intro-
duced arvound 7,000 cycles per second. The seven
excerpts culled from familiar classics range from
the light diversion of Tchaikowsky’s Nutcracker
Swuite to a section of the choral movement of
Beethoven’s Ninth Symphony. Major emphasis is
on the rousing repertory such as Falla’s Dance of
Terror, The Saber Dance by Khatchaturian and
Stravinsky’'s Firebird Suite. The unidentified or-
chestras turn in performances that range from

competent to nondeseript.

Swingin' Standards
Buddy Bregman and His Orchestra
World Pacific Stereo Record 1024
This project rates the attention of the record-
ing engineer and the advanced listener because
two schools of stereo recording are represented
on one vecord. World Pacific has miked the Buddy
Bregman dance hand in each of the American
stereo techniques in use today. On Side 1 of the
album we find the method favored by the listen-
ers usually referred to as ‘‘purists” by people
who disagree with them. This side contains the
sound of a hand ol conventional proportions pre-
sented as it might be heard in a “live” ballroom
performance. The sax section is in the front
rank with the sound stretching from speuker
to speaker. Trombones and trumpets occupy
separate ranks behind the saxes. Soloists are
heard in their normal environment within each
section. The feature that makes this record
unique lies in the following clever idea. Side 2
of the record offers the same mike placement in
the same studio. This time the remaining stand-
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STEREO and MONO

ard tunes in the album are heard in the exag-
gerated ping-pong effect still encountered on
many pop releases. Now the saxophone section
is heard only on the left, and the brass section
occupies an area from slightly left of center
across to the extreme right. This is the first in-
stance I've encountered where these two widely
differing techniques can be evaluated under con-
ditions of reasonable control.

LUVING - STEREO: = "2/

New sqund ., . New recording

Sate rars 130 mera comppiet by

ICRARD ROD

RODGERS: Yictory at Sea. Vol. 1
Robert Russell Bennett conducting RCA Victor

Symphony Orchestra

RCA VYictor Stereo Record LSC-2335

For the past 6 years, the first orchestral suite
from the powerful score of the TV series, Vie-
tory at Sea, has been a consistent best seller. The
original mono version featured outstanding audio
quality with miking designed to add spacious
bounce to the single-channel signal. Acknowleds-
ing stereo’s differing requirements, RCA has
decided to re-record the score with the same or-
chestra and conductor. This time the action-
packed musie has the aural canvas it deserves
and the war at sea takes on a living-room di-

mension and drama it never had before. This
new version is also available in monophonie
form.

The ‘Cello Galaxy .

VILLA-LOBOS: Bachianas Brasileiras No. 1

and No. 5
BACH/VILLA-LOBOS: Prelude and Fugue No. 8
Felix Slatkin conducting Concert Arts Cello

Ensemble
Capitol Stereo Record SP 8484
For this recording session, Capitol imported
the EMI stereo technique used by its parent firm
in England. A few Capitol and all the Angel
releases recorded in Europe employ this method
which ealls for placement of two mikes in ver-
tical tandem opposite the center point of the
orchestra. An angle of 90° is formed at the hub
of the two pickup patterns when the mikes are
aimed to cover the entire orchestra. In this re-
lease, the technique is used at much closer quar-
ters than in any record I've encountered so far.
This scales down the cello orchestra to the size
of the average living room. In one of the

RADIO-ELECTRONICS
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everything in this picture

It’s still
not too late
to enter the

fabulous
Westinghouse

WL

Never before a contest so easy to enter...so easy to win!
Don’t miss this opportunity to win a whole truckload
of valuable prizes! Final contest closes in four weeks.
You can enter the two remaining contests as often as
you like . .. win from hundreds of other prizes if you
miss the top award!

Just 3 easy steps to enter...

1. Ask your Westinghouse distributor for a supply
of official entry forms . . . several for each contest
you want to enter.

2. Estimate the total dollars-and-cents retail value
(exclusive of local sales and Federal excise taxes)
of all the items shown and described in the picture
for the contest you are entering. You'll receive an
information leaflet with your entry blanks which
shows photographs of all four Giant Jackpots.

3. Write your estimate on the Entry Form and mail
along with the end panel from a Westinghouse
5-pak tray which reads ‘“Westinghouse Electronic
Tubes” or a reasonable facsimile to: “Jackpot,”
Westinghouse Electric Corp., Box 367, New York
46, New York.

JUST BY ESTIMATING WHAT IT'S WORTH!

You can win absolutely everything shown in this picture,
simply by estimating its total retail value. The closest estimate will
win it all! Enter now! Enter often! Still 2 more Giant Jackpot pictures to go!

That'’s all there is to it . . . Just look what you can
still win!

2 first prizes: ““Winner Take All” — everything shown
in a Giant Jackpot picture.

2 second prizes: Your choice of Westinghouse Refrig-
erator, Freezer, Laundromat, Dryer, Two Different
Ranges, Room Air Conditioner, Stereo-Fidelity.

2 third prizes: Your choice of Westinghouse Refriger-
ator, Freezer, Dryer, Range, Air Conditioner.

24 fourth prizes: Your choice of two Westinghouse Im-
merse-A-Matic appliances with a control unit.

50 fifth prizes: Your choice of Westinghouse Spoutless
Coffee Maker or Portable Mixer.

120 runner-up prizes: Westinghouse Dog-O-Matic Hot
Dog Cooker.

THIRD CONTEST STARTS AUGUST 31, 1959! GET ENTRY
BLANKS AND OFFICIAL RULES FROM YOUR WESTING-
HOUSE DISTRIBUTOR!

¥ou cAN BE SURE...iF iTs " "eStin hOllSC

Electronic Tube Division Elmira, N.Y.

If your distributor does not handle Westinghouse tubes send his name and address to
Westinghouse, Box 284, Eimira, New York. Don’t miss this big opportunity!

19569
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Precision cutting...a simple job

with thé new

Centralab

SK-2

SHAFT-KUT
TOOL

-

Now you can cut controls and
control the cut . . . precisely and exactly.
CENTRALAB’S Shaft-Kut Tool is a precision instrument, guaranteed

to make a really simple job of cutting shafts te the exact size you need.

With this tool you can cut any single or dual control . . . or switch shaft,
and get cuts that are accurate to !{th of an inch! The tool and calibrated

)ig are made of case hardened tool steel, designed to last a lifetime.

You can’t make a wrong cut with the CENTRALAB Shaft-Kut Tool! And the
price is less than half what yon’d expect to pay for a precision device of this
kind ...a low $4.95 dealer net. Ask your distributor to show you how easy
it is to use this new tool.

A DIVISION OF GLODE-UNION, INC.

4 922) E. KEEFE AVE. o MILWAUKEE 1, wIS.
IN CANADA: 669 Bayview Ave. * Toronto |17, Ont.

-

8-5931 v @®

CONTROLS ¢ ROTARY SWITCHES e CERAMIC CAPACITORS
PACKAGED ELECTRONIC CIRCUITS . ENGINEERED CERAMICS
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AUDIO—HIGH FIDELITY

Bachianas Brasileiras, music influenced by the
style of Bach, the soprano voice of Marni Nixon
is recorded with a third mike placed in the cen-
ter of the instrumental group. Blending of the
voice into both channels via the EMI] system at
this range produces an unsual effect. 1 noticed
that listening at a distance of up to 6 feet from
the speakers, the voice appeared with equal in-
tensity in both channels. Reversal of the phasing
switeh did not change matters, an indication that
all was well. Only at normal listening distance
did the voice coalesce into a semblance of nor-
mal centeringz. Groove surfaces rival those of the
quietest sterco discs being made today. lending
further value to a record that should maintain
interest long alter the musical warhorses have
developed a limp.

SCHUMANN: Cello Concerto in A Minor
SAINT-SAENS: Celfo Concerto in A Minor
Jonos Starker, cello
Carlo Maria Giulini conducting Philharmonic
Orchestro
Angel Stereo Record $-35598
This is a stereo reissue of the only LI' in the
current catalog that offers a coupling of these
well-known concertos for cello and orchestra, The
cool brillinnce of the Starker performance (he
uses a Stradivarius cello) is heard to xood ud-
vantage now that Angel is pressing a stereu dise
with excellent signal-to-noize ratio. The illusion
of depth, so vital in a two-channel concerto
recording, is very well manasged.

The Orchestra
Leopold Stokowski conducting Symphony

Orchestra

Capitol Stereo Record SSAL-8385

The mono version of this album was one of the
more interesting releases of 1957 because it of-
fered a new insight into the workings of a
symphony orchestra. In stereo, the brass. string.
woodwind and percussion sections are once again
heard individually and in various combinations
with the full orchestral climax reached in the
final section of Moussorgsky's Pictures at an
Fzxhibition. Holding their fire until the present
stereo cutters were installed. Capitol's engincers
are now in a position to claim one of the top
demonstration dises. Ideal stereo, smooth re-
sponseé and up-to-the-minute range make this
record a logical candidate for A-B tests con-
ducted with the forthcoming four-track stereo
tapes.

MOZART: Eine Kleine Nachtmusik
Symphony No. 36 in C Major [Linx)

Antal Dorati conducting London Symphony

Orchestra

Mercury Stereo Record SR 90121

This is the way to record music of transparent
tonal texture. This latest Mercury stereo disc
caurrht my attention because the transparency is
maintained beyond 10,000 cycles. If you're inter-
ested in checking the results possible in stereo
today when a recording curve is free of peaks in
the upper middles, compare this version of the
Naehtmusik; with the recent London CS-6066
stereo dise reviewed in .July. On a system that is
itself peak-free up to 12.000 cycles (not an im-
possibility these days), this record walks away
with the honors. and there is no slouch in the
Dorati performance as it does so.

Popular Overtures
Arthur Winogrod conducting Virtuoso Symphony

of London

Audio Fidelity Stereo Record FCS 50,011

The sterco records in the Audio Fidelity clas-
sical series appear to rely on multiple miking at
close range for maximum presence. This tech-
nique can be very effective during the quieter
passayges of the music’s dynamie ranwe. Familiar
overtures by Thomas. Weber., Smetana. Glinka
and Rossini illustrate this point very effectively.
Try this record at lower-than-average level in

listening room devoid of distracting back-
wround noise. When the music swells in volume,
you may notice that a price has to be paid for
the exceptional presence noted earlier. The inter-
action of a larwe group of microphones scat-
tered throushout the orchestra can ecreate a
form of acoustical disturbance that is decidedly
unpleasant. It is hard to =uppress the feeling
that the excellent surfaces and fine audio quality
of this series might shine to better advantage
with fewer mikes over the orchestra.

More Drums on Fire
World Pacific Stereo Record 1022

The first drum anthology issued by this firm
(Drums on Fire, \VP 1247) was reviewed several

RADIO-ELECTRONICS
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AUDIO—HIGH FIDELITY

months ago in the mono section of this column.
The fact that its sequel has appeared in stereo
indicates how rapidly the 45/45 dise has been
maturing on this label. The first collection, par-
ticularly the section devoted to tabla drums from
India, offered a remarkable workout for the best
of sound systems. Some exciting history is re-
peated in this release. T don’t recall a cleaner-
sounding percussion item on stereo disec. The
varied subtlety of some of the drum work will
be completely revealed only on the most expen-
sive rigs. If you’ve made recent improvements
in your setup, check them with the last two
bands of Side 2. There Mel Lewis contributes
some detailed brushwork in a presence and
range formerly heard only on the hest mono
records. Sonny Payne of the Basie band takes
us down the home streteh with a treatment of
Clap Hands, Here Comes Charlie that has smoke
curling out of both channels.

FuLL STEREO
RICHARD STRAUSS

ALSO
SPRACH
ZARATHUSTRA /

Kard Boben
Coudocts The
Poekes Palbharsmemic Ovebrsten

STRAUSS: Aiso Sprach Zarathustra
Karl Bohm conducting Berlin Philharmonic

Orchestra
Decca Stereo Record DL 79999

far available in stereo, this work appears to
benefit most from the added spatial realism of
the new medium. In mono recordings, much of
the rhetoric of this grandiose tone poem failed
to make its point despite the weight of the
instrumentation. As heard in this outstanding
stereo dise, the score enjoys several significant
advantages. Bohm and the men of the Berlin
Philharmonic are completely at ease in their
native tonal language and the German recording
technicians, invariably in the vanguard of audio
art, have concentrated on a convincing duplica-
tion of conecert-hall sonics. I hasten to admit that
the torrent of lows heard on #ood miono disecs
when the organ joins the orchestra early in the
score is but a trickle in this stereo pressing but
the rest of the disc forcefully explains on good
equipment why this record won a 1959 Grand
Prix du Disque award in its category. |
HAYDN: Symphony No. 94 {Surprisel
Symphony No. 99 in E Flat

Josef Krips conducting Vienna

Philharmonic Orchestra

London Stereo Record CS-6027

Concern was expressed at the beginning of the
stereo era that the symphonies of Haydn and
Mozart would be adversely affected by stereo’s |
ability to separate and set apart the key sections
of the orchestra. This reasoning held that the
orchestral cohesion sought by composers of that
day was best served in mono recordings. This
record demonstrates that specialized musical val-
ues such as these are not harmed by stereo.
Avoiding ping-pong effects, London’s miking
preserves the scale and balance of the orchestra
specified by the composer yet brings us the full
impact of the witty comments Haydn planted in
the string and woodwind sections. As handled by
the renowned Vienna Philharmonic under the
genial guidance of Josef Krips. these two works
should provide an ideal stereo sampling of Haydn
for any Thomas still in doubt. |
Sound Spectacular
Ray Anthony Orchestro

Coapitol Stereo Record ST-1200

One of the thornier problems confronting the
carly stereo cutters was a master tape weighted
with the sound of a brass section such as the one

(Continued on page 86)

M&I{G 5u1”e

You get every issue of

Subscribe now and SAVE
$4.00

One Year

Two Years  $7.00

Three Years $10.00

Canada same as U. S. Extra postage per year:
Pan-America, 50c; all ather foreign, $1.00.

Of all the Richard Strauss compositions so

New
4th edition

The book that keeps growing in
usefulness and popularity

It's here! The brand-new 4th Edition of
General Electric’s famous Transistor
Manual . .. 227 pages jam-packed with
vital information you need to keep
abreast of this fast-moving and fabulous
field.

You’ll find 74% more information . ..
new material on small and large signal
characteristics, transistor radio servicing
techniques and basic computer circuits
...all the latest G-E transistor specs
and a complete, up-to-date list of reg-
istered JEDEC types.

This is the one book in the transistor
field you can’t afford to do without! Get
your copy from your General Electric
Tube Distributor, or by mailing the
coupon at right.

SEPTEMBER, 1959

now available!

GENERAL @B ELECTRIC

Partial List
of Contents:

-
couRTH | EDITION

Basic Semiconductor Theory

Transistor Construction
Techniques

Small Signal Characteristics

Large Signal Characteristics.

Biasing

Audio Amplifiers

"Hi-Fi’’ Circuits

Radio Receiver Circuits

Transistor Radio Servicing
Techniques

Switching Characteristics

Basic Computer Circuits

Logic

Unijunction Transistor Circuits

Silicon Controlled Rectifier

Tetrode Transistors

Power Supplies

Transistor Specifications

Rectifier Specifications

< TRANSISTOR

MANUAL ) -
, - . #;

GIRCUITS
PPLICATIONS

S

General Electric Company
Semiconductor Products Dept., Section $6099,
Electronics Park, Syracuse, N. Y.

Rush me the new enlarged 4th Edition of the General
Electric Transistor Manual. | enclose $1.00. (No stamps,
please.)

Name

Address.

City. Zone State.

|

|
———————J
83

WWW.americanradiohistorv.com


www.americanradiohistory.com

IN-CIRCUIT CONDENSER TESTE

kes over where all other in-circuit condensers fail. The ingenious
ple gives the CT-1 a tremendous range of operation . .. and makes

The CT-1 actually steps in and ta
application of a dua! bridge princCi
it an absolute ‘must’ for every serviceman.

in-circuit checks:

¥ Quality of over 80% of all condensers even with Cir-
cuit shunt resistance ... (This includes leakage,
shorts, opens, intermittents)

v value of all condensers from 200 mmfd. to .5 mfd.

¥ Quality of all electrolytic condensers (the ability to
hotd a charge)

¥ Transformer, socket and wiring leakage capacity

OUTSTANDING FEATURES

® Yitra-sensitive 2 tube drift-free circuitry

Model
CT-1

out-of-circuit checks:

Quality of 100% of all condensers . .. (This includes
leakage, shorts, opens and intermittents)

value of atl condensers from 50 mm¢fd. to .5 mfd.
Quality of all electrolytic condensers (the ability to
hold a charge)

High resistance leakage up to 300 megohms

New or unknown condensers . .. transformer, socket,
component and wiring leakage capacity

‘/
Vv
Vv
Vv
Vv

WHY THE CT-1 SURPASSES
ALL OTHERS IN THE FIELD

® Multi-color direct scale readings for both qual-

ity and value . .. in-circuit or out-of-circuit

® Simultaneous readings of circuit capacity and
circuit resistance

® Built-in hi-leakage indicator sensitive to over
300 megohms

® Cannot damage circuit components

® Electronic eye balance indicator for even

greater accuracy

® {solated power line

IN-CIRCUIT PERFORMANCE
INSTRUMENT - - e PRICE {;"g‘te's gg'li:
e v h ectrolyt
Leakage alue pen ort ytics Sturdy h.am_
CENTURY CT-1 Yes Yes Yes Yes Yes $34.50 | mertone finish
steelltcastg
Advertised complete wi
Instrument Yes No No Yes No $79.95 | test leads , ..
Advertised ont]
i A - No No Yes Yes No $92.50 s so
Adverti
e CC R No No Yes Yes No $34.50 34
Net
Advertised
(4] Yes No No Ne No $44.95
Instrument SIZE: V-6
Adverti
|n;t$:a‘::g‘ 3 No Yes No No No $69.95 | H-7~ D-3”

TRANSISTOR

IN-CIRCUIT RECTIFIER TESTER

Model SRT-1 TESTER Model
Checks all power rectifiers chvooal fode
. e s whether VE QUALITY INsTRy
M, GERM M PECIGNED FOR ACCURATE AND' DE.
SELENIUM,GERMANIU 7 ANg%?SEEST%SJISCS{A%DTRANS,STDRES-
ACCURATE
SILICON, etc. ey s RS
4007 y turers are using cmd More manufac-
5 ards com P . -
| b o gro‘?;r!‘);g\i:;egr?d‘?& Pore g&rstabu!gtand car fadioss's_to.r?n”r‘regome
fﬁ- Ly E::r‘\ﬂ?::iueg:s are res,ortin(g_nnéo%e} :&c’!s i dev,%;c:mest.c aénﬁ“ﬁers m(;‘uns%
: more 10 Proeentt Sef'g?;:arl“um or sil- can develop exces;sivle (:e &'ansistors
| employing S¢/etficre. Now  the need 8ain, shorts or ope eakage, poor
i ____/—”Iers' ifi i TRAN pens, the
’ |f(c:>°rn agovg:gr_ crﬁ'(éuln rectifier tester 1S SISTOR opens. gr:aeﬁd oor
" greater than ever.
7 || tHe sRT-1 CHECKS AL POWER . chf::Ec'F'CAT'ONs
/ S RECTIFIERS IN-CIRCUIT AND OUT 8, 2ts 31 it B
9 “@ | OF CIRCUIT WITH100% EFFECTIVE- AL
off ¢ £e, opens, sh < v
‘-_ﬂ-——- ’ 7 B FOR: 'Orwg‘r’t;rigtre: Checks ait d?or;:'sc%r f‘lnn?;g'dty hammertone s
‘ ‘ . Shorts 12 Opens tests can he n':rse current gain o Ajp  plete iﬁ?re:' case com- 2450
- e erog Fa.dm% l/emancy t:rers' rated Ea?:else;eo’: if manufac. Ith test leads Net
a2 ¥
d o Arcing o~ Life Bxp tests tt:‘fa:it?,:'r't?a?,""u'e fezadl'f:.'ffo', SIZE: VI8 et D_gyn
.1—house
w‘og&lrgy;?mmgrégnme S 50 S1ZE: W-6" H=7r D-3a" A
finish steel cas d; s :
plete with test lea
T | O N S clips enabl r diode under tegt y Canr
o : 4 N < e leads le tests without ent; st ® Long test leads own meter or
b e 'e'Minaa;ei'dent"‘EU by E.l.a (':ge-{)yr rceomdg"ung transistor frggdé:::ﬂli?'id‘rt::tt

S0 that conne

with
al rear compartment, " 2cea

S assured o Co

r rectifiers rated from o
fits into a speci

t or ou}-q(-&irg&(.

) both in-circul ction to the corre
y T ted to a dead short: ct

chart that
ble transistor set-up

types of powe
o Checks all ypsiliccm, etc

germanium, necte
when con e ed IMp
-1t not blow fuses even nsitive yet rugget ORT
i noan nighly accurate mutti-cotor el e s‘:cuil tests. you to checkel{\{\[w’iEA TURE: lThhee Ji;_réﬁ“ianpot become obsolete a
) = te meter scales for in-circuit and ou(-of":: d o be furnished pe“"dei,(,::llt;aantsr:?ors tas they a"); ;:tfond‘!\:::‘:grele o enames
rate <6 H sted. cost, - New listi
. t damage or over heat rectifier being te e istings
e Just clip SRT-1 test leads acr;zsﬁ;\ectiéi(i‘;(%';dﬁanj;%é
S 2 2t without disconi L0 L dication on
TO in the circuit Wl ot an anstant indi
SIMPLE TO in the Liitslicn and eeer scaios. - EASY TO BUY IF SATISFIED

easy-lo-read three-co

see order form on facing page
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Convince yourself at no risk that CENTURY instruments are indispensable

in your every day work. Send for instruments of your choice without obliga-

FOR Io DAY ’R[E TRIAL tion ... try them for 10 days before your buy ... only then, when satisfied,
Peak-to-Peak

pay in easy-to-buy monthly instaliments — without any financing or carrying charges added.
we_— WITH LARGE EASY-TO-READ 6"

VACUUM TUBE VOLT METER
featuring the sensational new MOLTI-PROBE - potent pending

METER — IR
No extra probes to buy! The versatile MULTI-PROBE does the work of 4 probes
© DC Probe ® AC-Ohms Probe © Lo-Cap Probe @ RF Probe

The VT-1 is a tremendous achievement in test equipment. with its unique MULTI-PROBE it will do
all the jobs a V.T.V.M. should do without the expense of buying additional probes. No longer do you

1 time alternating cables or hunting for a mis-
placed probe. With just a twist of the MULTI-PROBE tip you can set it to do_any one of many time-
saving jobs. A special hoider on side of case keeps MULTI-PROBE firmly in place ready for use.

FUNCTIONS OUTSTANDING FEATURES

DC VOLTMETER - . Will measure D.C. down to ® Completely portable — self powered with long life
1.5 volts full scale with minimum circuit loading, patteries — permits use everywhere & New advanced
and give accurate readings of scale divisions as low

as .025 volts ... Will measure low AGC and oscillator
bias voltages from .1 voits or less up to 1500 volts
with consistent iaboratory accuracy on all ranges . . .
Zero center provided for ail balancing measurements
such as discriminator, ratio detector alignment and
hi-fi amplitier balancing.

AC VOLTMETER :« - True Peak-to-Peak measure-

ments as low as 3 voits of any wave form including
TV sync, deflection voltages, video pulses, distortion
in hi-fi amplitiers, AGC and color TV gating pulses . . .
Scale divisions are easily read down to .1 volts . . ,
Msasures RMS at 1/20th the circuit loading of a
V.0.

Battery Operated

Model
VT-1

drain e Large 6~ 100-microampere meter, many times
more sensitive than meters used in most V.T.V.M.’s e
Laboratory accuracy performance — 2% of full scale

5 ly in costly
laboratory instruments o Meter completely isolated —

Practically burn-out proof e Hand-crafted circuitry
eliminates the service headaches of printed circuitry o
1% resistors used for permanent accuracy e Separate
RF ground return for low-loss RF measureément @ Micro-

SIZE:

! ! W-735
. A phone type co-axial connector ® Matching cover pro- =
M.. .. Uniike most other V.T.V.M.’s there is no fi i H H-9~
10ss in accuracy on the lowest AC range. tects instrument face snaps on and off instantly. D-a14
ELECTRONIC OHMETER . . . Measures from 0

to 1000 megohms . ., Scale divisions are easily read
down to .2 ohms , .. will Measure resistance values
from .2 ohms to one billion ohms . . . Will detect

high resistance leakage in electrolytic and by-pass
condensers,

RF and LO-cAP MEASUREMENTS . . .
With these extra vT-1 functions you can Measure
voitages in extremely high-impedance circuits such
as sync and AGC puises, driving saw tooth voltages,
color TV gating pulses, mixer output Jevels, |.F.
stage-by-stage gain and detector inputs.

SPECIFICATIONS

DC volts — 0 to 1.5 6/30/150/300 600,1500 volts

AC volts (RMS and Peak-to-Peak) — 0 to 3/12,60,300/1200 volts
Ohms — 0 to a billion ohms, 10 ohms center scale — Rx1/10,100, 1K/10K/
100K/ 1m

RF — Peak reading demodulator supplied for use on all DC ranges

Zero Center — ayaijlable on all DC volt ranges with zero at mid-scale

Decibels — from —10 Db to +10/22/36 /50 '62 based on the Bbm unit: ODb-
IMW in 600 ohms

impedance — 11 megohms pC, 1 megohm AC, 10 megohms Lo-Cap
Input Capacity — 130 mmfd. RMS, 250 mmfd. Peak-to-Peak, 25 mmfd. Lo-Cap

FAST-CHECK TUBE T

Simply set two controls . . . insert tube . . and press

calibrated, housed in hand-
PROBE,and thor-
, $5 50
all the applica-
quality button to test
any of over 700 tuhe types completely, accurately . .
" and are cutting
n tng unprofitable call-backs and increasing their d I i
By e f 3 8 their dollar earnings
o= tn;‘lg a%rF-C%?CSKV\gI)ZVVeEQIIII;:#: effort. See for yourself at no risk why so m

r tube testers. Syt==icsmen
PICTURETUBE TESTADAPTER
INCLUDED WITH FAST-CHECK

Enables you to check all
picture tubes (including
the new short-neck 110
degreg type) for cathode
emission, shorts and [ife s
expectancy . .. also to reju- Cx
venate weak picture tubes. ~

SPECIFICATIONS

® No time Consuming multiple switching onl i i i
3 t ‘e y two settings are requ red in

Ioor:::toer:iveirrl‘tsli%r;alctoevs;frsN:wN?.satr):oymg rolldghart checking ., .. ube cIIall't hsltmg over 700 tube types is

C S istings a i

tion of multi-section tubes an v "one section tout e e

A | ¢ 1 Checks each sec-
J d if oniy one s i y
® 41 phosphor bronze berellium, tubye - ection is defective the tube will read “Bad”

on the meter scale
ket op . ]
mounted on panel o Large 415, D'Arsonval type meter ot e CPl2cement vaiiabl 9'{"" straighteners
Protected against acciden i ailable, yet rugged — fully

Yy tubes o Com ensation ¢
2 filament posijt h e P or
$6950 no shock hazards e Long lasting etct?edla'lons'. separatl? gas and short jewel indicato
Net NOTE: iti

Model VT-1 — fully wired and
some hammertone finish steel
case, complete with MULTI-
ough instruction
manual covering
tions in detail, j e

Model
FC-2
- IN JUST SECONDS!
Over 20,000 servicemen are now usi < i i
Servicing tons Way down, eliminatinmg the FAST-CHECK in their every day work

RANGE OF OPERATION

y over 700 tubes types, employin the tim
Proven dynamic cathode emission test. This t?ovgrsgmore IIIaI’?
including the newest series-string

1 ubes. magic eye tubes, gas
regulators, special purpose hi-f; tubes and egen f{wreign tlIbges.
e.

® 9
\*2%% 2. @ )

Lo 1opE ¥

SIZE: W_145;"

H-1114~

D-4%"

Model FC-2 — houged in hand-
rubbed oak carrying case com-
plete with CRT adapter

rs @ Line isolated —

. Circuitry js en
come out. New tube listings are furnis

Zineered to accommodate
hed Periodically at no cost,

CONVENIENT TIME PAYMENT PLAN — no rinanciNG cHaRGES

il CENTURY ELECTRONICS CO., INC.

G

ircui $34.50

C7-1 In-Circuit Condenser Tester :
ONE FULL YEAR I D y??S%elwifhin I(;1 days. Balance $5 monthly for 5 months.
The extremely low

ircui ifi 29.50
-1 In-Circuit Rectifier Tester -3
I D ;fI%%elwiilfiI\ Ionda;'s? Balance $5 monthly for 5 months.
prices are made
possible because

i 24.50
- tor Tester $
I I:I &?%EIwiIIIi: I[Oragfa':s?rlialance $5 monthly for 4 months.
you are buying di-
rect from the i

I D Model VT-l1 Battery Yacuum Tube Volt Meter $58.50
manufacturer. N

$14.50 within 10 days. Balance $11 monthly for 4 months.

$69.50
-2 Fast-Check Tube Tester.. .. . $
D m:gglwﬁﬁxin l(a)sdays. Balance $!1 monthly for 5 months.
NegmYl.

Prices Net F.O.B. Mineola,

i isfi to pay
h the instruments checked for a 10 day free gna(l.lllf sear:gh:g Isr?(’gvrle;“e. 9 ?\ot
fr!iaéﬁv',‘,“spaymem within 10 days and tstzeurrggmgl&il(?ﬁna 1Bn W i "8
isfi ill return the instrume M
?\?xr?elgzlgliéaattlisofrlfdlt' ‘i';lunderstood there will be NO INTEREST or FINA
charges added.

NAMEB . e e e e
Address ... i Y o e o+ it e T D
City ... et ol i S AR R e s o
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A new

40-watt

stereo
preamp-amplifier
in kit form

for only

$79.95

by

PACO

also

available
factory wired
for $129.95

Asic your own
Audio-Radio-TV
Serviceman about

PACO and PRECISION
products. He'll tell you that
they always live up to their
specs. That's why we can
say that the PACO SA-40
is the last preamp-amplifier
you'll ever have to buy

Available at leading electronic

parts distributors and

wherever good sound is sold.

For complete information
write to:

PACO

Electronics Co., Inc.
70-31 84th Street
Glendale27, L. 1., N. Y.

A Division of

PRECISION
Apparatus Company, Inc.

Export:

Morhan Exporting Corp.
458 Broadway
N.Y.I3,N.Y, US.A.

Canada:

Atlas Radio Corp., Ltd.
50 Wingold Ave.
Toronto 19, Ontario
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8 The last
preamp-

amplifier
you'll ever
have ¥
to buys

PACO is the kit division of PRECISION Apparatus Co.,
Inc,, world famous manufacturers of laboratory electronic
instruments for over a quarter century. The new Model
SA-40 is the first of a series of component high fidelity kits
from PACO...engineered for utmost performance and last-
ing value—designed for maximum eye-appeal.

Whether you're an experienced audiophile or a newcomer
to the thrill of high fidelity, the factors you must consider
in choosing the amplifier you need are:

POWER, DISTORTION, FLEXIBILITY and VALUE.

The PACO SA-40 offers you greater reserve power capacity
than any other preamp-amplifier in its category. Its excep-
tional circuit design assures highly stable performance with
extremely low distortion. Step-by-step assembly instructions
and giant-size wiring diagrams are so clearly detailed and
simple that the technical difference between expert and
novice disappears. And...the SA-40 provides maximum
flexibility in any stereophonic high fidelity system...present
or contemplated.

For those interested in engineering details, some of the
more important technical specifications are listed below:

POWER OUTPUT:
Steady State Power Output: 20 watfs per channel,
40 watts total.
Music Waveform Power Qutput: 25 watts per channel,
50 watts total.
Peak Power Output: 40 watts per channel,
80 watts total.
RESPONSE: 30 cps to 90 Kc, == 1.0 db.
DISTORTION:
Harmonic: Less than .29% at 20 watts per channel output.
Less than .1% at 10 watts per channel output.
Intermodulation: Less than 1% at full rated output.
FRONT PANEL CONTROLS AND SWITCHES: 14 controis
including separate bass and treble controls for complete
flexibility with any monophonic or stereo program source.
INPUTS: 14 total; 3 dual high-level and 4 dual low-level.
OUTPUTS: Dual tape outputs, separate preamp output as
well as standard dual speaker outputs.
HUM AND NOISE LEVEL:
High Level input: 80 db below rated output.
Low Level Input: 70 db below rated output.
Tape Input: 65 db below rated output.
SPEAKER CONNECTIONS: 4, 8, 16, 32 ohms.
SENSITIVITY FOR RATED OUTPUT:
Aux Input: .75V Phono 1: (Magnetic)5 Mv.
Tuner: .75V Phono 2: (Magnetic)5Mv.or Ceramic.3V
INVERSE FEEDBACK: 25 db
DAMPING FACTOR: 22
BASS TONE CONTROL RANGE: *+ 15 db at 50 cps.
TREBLE TONE CONTROL RANGE: + 15 db at 10 Kc.
RUMBLE FILTER: 6 db per octave below 50 ¢ps,
EQUALIZATION: Phono: “RIAA"; “EUR";
Tape: 3% and 7% ips, NARTB
TAPE OUTPUT LEVEL: 2 volts per channel.
POWER SUPPLY: Silicon diode, low impedance for minimum
distortion on extended high level passages.
EXTERNAL DESIGN: Gold and satin black hooded case, with
panel illumination and satin gold panel.
DIMENSIONS: 15%” wide x 11%” deep x 5%” high
Model SA-40: Complete with case and step-by-step
assembly-operating manual .. Kit Net Price $ 79.95
Model SA-40W: Factory Wired ... eeeooe. Net Price $129.95

COMING SOON — MODEL ST-45
AM/FM STEREO TUNER KIT
matching companion

for the SA-40

www.americanradiohistorv.com

|

AUDIO—HIGH FIDELITY

(Continued from page 83)

Ray Anthony features in his hard-driving band.
His latest disc reveals signifieant progress in
getting such material into the complieated
grooves of a stereo record. Distortion is held to
the figure found in the average mono disc these
days. The sonic vantage point places the listener
a few inches from the instruments as trieky
arrangements toss folk tunes from one half of
the orchestra to the other. The propulsion is
furnished by a brass section in each channcl with
the Anthony trumpet planted in the pivot posi-
tion.

Gilbert and Sullivan Overtures
Symphony Orchestra conducted by Alan Ward
RCA Victor Stereo Record LSC-2302
It is diiticult to find a British orchestra that
is not at home in the music of the Gilbert and
Sullivan operettas. This anonymous ensemble
conveys a high degree of authenticity in these
instrumental summations of a half-dozen G and
S productions that have found the most favor on
our shores. The practised hand of Victor's Euro-
pean affiliate is evident in the exceptionally
wide-range frequency response.

Where There's a Man
Abbe Lane; Sid Ramin and His Orchestra
RCA Victor Stereo Record LSP-1899
The initial lineup of stereo dises from RCA
Victor contained an album by the same Mrs.
Cupat heurd in this release. Direct comparison
of the year-apart recordings of Abbe Lane's voice
spells out the progress made in that time.
Levels in both cases are definitely on the high
side. The greatest improvement shows up in the
tantalizing transients that are a vital part of
the sassy nizht-club tunes featured on this latest
record. Spread over an area of 6 to 10 feet, the
instrumental background provides oceasionally
disconcerting moments. The voice miked at dead
center has the effect of cutting the orchestra into
two halves, each with its own arrangements. The
vocal pickup is *‘in person’ all the way.

BRUCH: Scottish Fantasia
M7ZNDELSSOHN: Violin Concerto in E Minor
Campoli, violin
Sir Adrian Boult conducting London Phitharmonic

Orchestra

London Stereo Record CS-6047

The Fantasia of Max Bruch is a rare composi-
tion for violin and orchestra based on Scottish
folk tunes. The composer drew extensively on
collections of son<%s gathered in Scotland in the
18th century. This refreshing music achieved its
greatest fame during monophonic days in the
Heifetz performance on the Victor label. Now
stereo obens a new door on the Highland land-
scape. From a technical standpoint, an interest-
ing feature on the record is the comprehensive
frequency response of the bass drum heard at the
outset of the first movement. The score calls for
a series of occasional soft bass-drum beats at a
volume too low to be heard with ease on previous
records. While maintaining this volume, London
captures the drum’s basic frequency. We've
known for some time that virtually any com-
ponent system worthy of the term can give you
the overtones of a bass drum if the levels are
high enough in recording and playback. Only the
best stereo equipment will reproduce the low-
level bass frequency recorded here. As for the
performance, Campoli fans will welcome his pro-
ficiency and tonal warmth both in the Fantasia
and the Mendelssohn violin concerto.

SCHUMANN: Symphony No. 1 in 8 Flat Major
Paul Paray conducting Detroit Symphony

Orchestra
Mercury Stereo Record SR 90198
Schumann’s Spring Symphony deseribes an
overcast day in this recording. Several factors.
not all of them the fault of the recording engi-
neers. create a problem here. The symphonies of
Schumann pose difficulties in recording due to the
thick texture of the scoring. The acoustics of the
Ford Auditorium, the permanent home of the
Detroit Orchestra, do not lend themselves to the
music as miked here. 'The stereo sound is tubby
enourh to require complete rolloff of the bass, a
step I haven’t taken since the appearance of the

stereo disc.

Strings Around the World
Peter Plum conducting Brussels World's Fair
Orchestra
Omega Stereo Record OSL-23
A cosmopolitan treatment of moody items best
handled by strings. Charmaine, Laura, Green-

RADIO-ELECTRONICS
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AUDIO—HIGH FIDELITY

glecves, ete., are heard in very clean depth. This
is an interesting memento of the Brussels Fair
in sound far better than that found on some of
the major labels.

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

Bulgaria
Columbia World Library of Folk and Primitive

Music

Columbia KL-5378

Columbia Records, in this monumental series
compiled and edited by Alan Lomax, continues to
probe the bed rock beneath the world’s folk
music. On this record, the seventeenth in the
series, students of folklore will find higher-than-
average technical skill in field recordings made
in the villages of Bulgaria. The songs and
dances reflect at least five cultures of European
and Asiatic origin preserved in a country that,
until recent vears, had little contact with the
outside world. It is interesting to note that the
instrumental playing is confined to the men be-
cause women who play instruments are not con-
sidered suitable for marriage.

Yo¥ AKD SHTION BRASS CLARK QUITET WiTH BOX BUTTERFIELD TURA
TERRY

Top and Bottom Brass
Clark Terry Quintet
Riverside RLP 12-295

They cover just about all the bases in this one.
At one extreme is the tuba of Don Butterfield, at
the other is Clark Terry’s irrepressible trumpet
which paces the proceedings with unfailing good
humor. In some of the selections Terry, an
Ellington and Basie sideman, takes on a fluegel-
horn. a slightly larger version of the trumpet
with a mellower sound. In the longest item on the
dise. Bines for Etta. Clark Terry breaks out of
bounds with an amazing solo on trumpet mouth-
piece. This sums up the carefree attitude sprin-
kled throughout the disc. This project will be
relished by those who feel that jazz has been
taking itself a bit too seriously in some quar-
ters. END
Name and address of any manufacturer of
records mentioned in this columnm may be ob-
tained by writing Records, RADIO-ELECTRONICS,
154 West 14th St., New York 11, N. Y.

CORRECTION

Mr. Queen points out that the value
of the calibrated potentiometer (R1) is
incorreet in his article “Check Transis-
tor Gain” on page 70 of the July issue.
R1 should be 10 instead of 100 ohms.
With R1 as 10 ohms, the total resist-
ance of R1 and R2 is 100 ohms. From
the alpha equation

R2 + Rl-a R2 + R1-a

R2 + R1 100
it is obvious that R2 + Rl-a will give
alpha dirvectly (as a percentage). Rl-a
is calibrated by the 0-10 dial. For ex-
ample, when the dial reads 6.5, R1-a is
6.5 ohms, R2 + Rl-a is 96.5 ohms and
alpha is 0.965. In the same way, a dial
reading of 4.8 corresponds to an alpha
of 0.948 and so on.
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#Viewing area 275 square inches, 23-inch picture tube measured diagonally.

Big 23-inch* picture is the sensation of 1960 that changes the
face of television . . . and Sylvania scoops the industry with the
first complete line.

Square corners of the 23-inch* bonded shield picture tube
. pioneered by Sylvania presents more of the TV picture as
the camera sees it. New squared shape is closer to the 3 x 4
ratio of the true TV camera raster.
The 23-inch* tube flattens the TV screen. “Bonded shield”
face-panel eliminates the dust trap, cuts reflections in half,
and improves brightness and contrast.
New Super HaloLight® is bigger and better than ever. It’s
a Sylvania exclusive that adds eye comfort to eye appeal.

SYLVANIA 23"* TV OFFERS THE NEWEST AND
FINEST FEATURES YOU CAN RECOMMEND

¥ SYLVANIA

Subsidiary of o:n:nAL
GENERAL TELEPHONE & ELECTRONICS
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TELEVISION

Symptoms:

Diagnosis:

3

Symptoms:

Diagnosis:

A blank part of the screen is visible above the picture.
The lowest part of the picture is lost below the bottom
of the screen. Do not mistake this defect tor the one
in problem 8.

Poor centering. The defect can occur horizontally or
vertically. Readjust centering controls and align focus
assembly. Switch connections to the focus coil. If
components have been replaced or moved, watch for
magnetic fields of speakers or filter coils.

Irreqular luminosity. Brightness decreases from left to
right.

I. Parasitic modulation at the horizontal sweep fre-
quency. Switch to an empty channel or disconnect
the antenna. This makes the fault easy to see. Use &
scope at the horizontal sweep frequency to check for
the point where the parasitic modulation appears—
generally the cathode or grid of the picture tube.
Alternately, short picture-tube pins to ground through
a 0.1 uf capacitor. Once the point of entry is identi-
fied, check the circuit components. The usual culprit
is an open decoupling capacitor.

2. Induction at the horizontal sweep frequency. Check
lead dress, particularly for leads going to the picture-
tube socket or deflection coils. Make sure that shieids
are properly fastened and grounded, especially in the
high-voltage, detector and video parts of the TV
receiver.

A picture of a TV screen and o discussion of the picture
can help the technician fix « TV set. But his knowledge
of circuit theory is still needed if he is to do a rapid but
accurqte job

By A. V. J. MARTIN

Symptoms:

Diagnosis:

4

Symptoms:
Diagnosis:

Gray or black horizontal bars across the picture, fol-
lowing the rhythm of the sudio sound.

Sound bars. If the defect is independent of the audio
volume: Adjust oscillator tuning. Check video if align-
ment. Look for out-of-tune sound trap. Also for in-
stability or oscillation in the picture if section. Check
the decoupling capacitors and the ground points.

If the defect increases with the sound volume, the
audio output stage may be bad. Check tube, bias and
grid coupling capacitor. Also look over the audio
decoupling circuit and check for a bad B-plus filter.
Microphonic tube can also be cause. Easily identified
by hitting gently with eraser on a pencil. If com-
ponents have been replaced or displaced, there can
be direct induction from the audio output trans-
former.

Unstable wavy lines superimposed over the picture.
Herringbone pattern, due to interference. The trouble
can be internal or external. Oscillation in the video or
sound if may be the cause. Check screens, decoupling
circuits. chokes, lead dress. If due to an interfering
transmitter, reorient the antenna, install a trap in the
antenna input or use a shielded antenna lead-in
(coax cable}.

RADIO-ELECTRONICS
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Symptoms:
Diagnosis:

7

Symptoms:

Diagnosis:

9

Symptoms:

Diagnosis:

SEPTEMBER,

Excessive brightness.

Pix tube or video circuits. If brightness control is more
or less effective, readjust brightness control. Check for
proper dc restoration. If defective, brightness varies
irreqularly, Check the c.amping diode circuit; incorrect
voltage on cathode or arid of the pix tube. If dc
coupling is used between the video stage and the pix
tube, an incorrect voltage may be caused by the video
amplifier. Check tubs and bias.

If the brightness contral is practically ineffective, the
control may be defective. Check picture-tube cathode
and grid circuits. Look for a cathode-to-grid short.

Several pictures superimposed vertically, either stable
or moving up or down.

I. Vertical sync defective. Adjust vertical hold control.
Replace vertical oscillator. Check circuit. Check sync
circuits. Use a scope at irame frequency to follow sync
signal from plate of sync separator.

2. Intense ghosts. Oriznt antenna or install more direc-
tive unit.

3. High-voltage arcing. Find and stop.

Light, moving streaks over all cr part of the picture.
Sometimes, the pattern can be identified as a part of
the picture, drawn out horizontally.

Part of picture modulation occurs during horizontal
retrace. Readjust horizontal hold. Check for excessive
retrace time. This can have a number of causes—defec-
tive horizontal yoke coils or horizontal output trans-
former, horizontal ouput tube or damper, horizontal
oscillator or output transformer. Another possiblility is
a defect in the afc circuit, generally in the phase
comparator. Change tube. Check components.

1959
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Symptoms:
Diagnosis:

Symptoms:
Diagnosis:

TELEVISION

Excessive contrast.

I. Too much video voltage. Adjust contrast control.
Some sets have a preset control or a switch.

2. Excessive field intensity. insert an attenuator in the
aerial lead-in.

3. Defective agc.

4, Video receiver misaligned. Delivers excessive low-
frequency response. Realign.

Black zones in the corners or an the edges of the screen.
I. Misadjusted ion trap. Generally there is a loss of
brightness as well.

2. Deflection coils do not fit snugly against the neck
of the picture tube. Adjust yoke.

Symptoms:
Diagnosis:

Irreqular streaks across the picture.

Static or man-made interference. Disconnect the anten-
na. If the static disappears, cannect another antenna or
a length of wire. If no static now, check the antenna
and lead-in installation. |f static is still there, try to
reorient the antenna or increase its height. Use a
shielded lead-in. Using a direction-sensitive oortable
radio, try to locate the offending equipment. If static
originates in the receiver, it may be sensitive to
jarring the cabinet. Turn off tha lights and have a good
look to locate high-voltage arcing or corona. Also look
for a defective tube. Use the rubber-hammer method.
A poor contact can also be the fault. This can be a
dilly. Check stage by stage. Laok for poor insulation or
arcing anywhere, but generally in the high-voltage
section.

The next part of this series will be published in an early
issue. END
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Winegard

. GOT EVERYTHING...
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NOW, THERE ARE THREE s
COLOR’CEPTOR MODELS!

SUPER COLOR'CEPTOR

*U. 8. Pat. 2,700,105, Canada 511,984.

by ™ ,/ - p - o
NEW SUPER COLOR’CEPTOR HAS x\‘. < > = =
FOLD-OUT DRIVEN ELEMENTS, e X
NEW TYPE BOOM SUPPORT AND i g < “
2 ONE PIECE WRAP-AROUND . ard S~ winego' 18
MAST CLAMPS. W'Z;Q‘LD GOLP ‘

Now the powerful new Super Color- ]
’Ceptor adds a third dimension to
the popular Color’Ceptor series. 14

elements 1ncluding the patented
electro-lens* director system. All
channel—black and white and color,
completely factory pre-assembled
with new type fold-out driven ele-
ments Bright Gold Anodized
Model SCL-4 — $38.95 list.

s
o

AT A
om Nt (21Em

Bond Guarantre

THE COLOR'CEPTOR MODEL CL4 —
America’s Most Copied Antenna.
The one antenna consumers know by
name. For superior reception, black and
white and color — all channels 2-13.
11 elements. Bright Gold Anodized.
Patented Electro-lens director system.
Installs easy — sells fast. Model CL-4.
$29.95 list.

COLOR’'CEPTOR ONLY ANTENNA GUARANTEED TO
PERFORM TO YOUR CUSTOMER’S SATISFACTION.

Winegard’s Gold Bond Guarantee guarantees satisfaction
on your customer's home or Winegard refunds the full list
price — and you still keep your profit. It's the strongest
guarantee in the industry.

COLOR'CEPTOR WITH POWER
PACK MODEL CL-4X. Most Power-
ful All Channel Antenna Made.
Adds 5 directors and 2 reflecters to reg-
ular Color'Ceptor to make most power-
ful performing antenna on the market.
Guaranteed in writing to outperform any
all channel antenna made. 18 elements.
All channels, 2 to 13. Black and white
and color. Bright Gold Anodized. Model
CL4X — $44.90 list.

WINEGARD ANODIZING — More
than a beauty treatment, Winegard
Anodizing is the most permanent
corrosion-proof finish you can give
aluminum. Exclusive Winegard Gold
pigment (unlike dyes) is bright and
sunfast — lasts far longer than the
usual short-cut finishes. Only Wine-
gard has it!

ADVERTISED MONTH AFTER MONTH IN LIFE?

Write today for complete bulletins — specify models!

90
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the most complete line of antennas

for your profit and progress
VHF=-UHF~-FM

Why stock incomplete lines that don’t have

step-up sell? Antennas that are short on fea-
tures short-circuit your cash register! Sell

Golden Winegard — full line — best known,
most advertised in LIFE, Better Homes &
Gardens, Successful Farmlng, Sunset TV

Guide.

ard
GOI.D

w,neg

MODEL TCT1 — BEST ANTENNA
EVER DESIGNED FOR STACK-
ING BECAUSE OF NEW WINE-
GARD TRANSCOUPLER FEA-
TURE—A LINEAR TRANSFORMER
THAT SWINGS INTO POSITION
FOR PERFECT STACKING AS-
SURES PERFECT 300 OHM
MATCH. All channels VHF — use
single or stack 2 bays for 100%
power increase. Patented Electro-
lens director system. Extremely high
gain on cthannels 7 to 13. Bright
Gold Anodized Model TC1 ~
$19.95 list

TRANSCOUPLER YAGIS — NEW
SUPER EFFICIENT TRANSCOU-
PLER YAGIS 3, 6, 12 ELEMENT.
Absolutely the most efficient cut
to-channel and broad band yagis
ever built. Use a three element
where a five was used, a six for a
ten, and a twelve for really tough
reception problems. Unique Trans-
coupler bars swing into position for
perfect 300 ohm match and simplest
stacking ever devised. In stacking,
100% of power is delivered from
both bays. Bright Gold Anodized,
wide spaced design. 42 different
models.

’K’(‘\
g "yy* ) ‘e
o,
winegord S:K"
GOLD o4

TRANS'CEPTOR MODEL 20/20
NEW 40 ELEMENT UHF TRANS-
LATOR ANTENNA. Super power-
ful, precision engineered for trans-
lator channels 72-83 (800-900 mc).
This stacked array incorporates 40
wide spaced elements for maximum
signal pick-up. Has combined power
of UHF corner reflector and a UHF
yagi. Model 20/20 packed two to
carton with stacking bars. $20.60
list . . . single bay $9.95.

WINEGARD RESEARCH AND DEVELOPMENT
LABORATORY

Continuaus experimentation
and testing ga an in Wine-
gard’s vltra-modern electronic
laboratory. A few Winegarcd
firsts developed from research
are—First Gold anodized an.
tennas, First All Channel VHF
Yagi, First and only Patented
Electro-Lens Design, First One
Piece Wrap-araund Mast
Clamp, First Universal Roof
Mount, First Transcoupler

Yagis and more.

“TURNSTILE” FM ANTENNA
MODEL FM3T — NEW FM AN-
TENNA HAS UNIQUE OFFSET
MOUNT. Mounts on same mast os
TV antenna Picks up all directions
100 miles and more Delivers maxi
mum results oll across the FM band
of 88-108 mc. 2 bays give 40%
power increase, 3 bays 68%, 4
bays 96%. Completely factory pre-
assembled. Bright Gold Anodized
Mode!l FM3T — $11 95 lisy

Model FM3A “Turnstile’” — has same
antenna head as above but in-
cludes universal roof mount**, lead-
in wire, etc. Complete kit Model
FM3A. $17 95 list.

WINEGARD ENGINEERING FOR ‘'SPECIAL AREA’ ANTENNAS.

Winegard offers special antennas individually engineered for an area
problem. You are invited to take advantage of Winegard’s ultra-modern.
antenna research and testing facilities.

Winegard Co.

3013-9 Scotten, Burlington, lowa

WINEGARD ECONOMY LINE ANTENNAS START AT JUST $2.44 LIST.
Write for complete information on full line of plain aluminum ECONOMY
kits and antennas.

Buy the Leader

and be one!
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TRAIN FOR
BETTER PAY

IN THESE SPECIALIZED FIELDS

These famous Rinehart manuals are complete, fully
authentic—and written so you can easily understand
them without a lot of previous experience.

HOW TO GET THE MOST OUT
OF HIGH FIDEL!TY

o Thix big 194-page [LIGI FIDELI
i TY THCHNIQUES manual shows
3 how to get better hi-fi rosults at

less cost: how to service hi-ti equipment:

i Brings practical slants on all methods
and theories—and is eranmed full ot
how-10-do-it tips. The ideal guide for
hi-fi fans. cusrom builders and serviee
nten. 203 clear illustrations. I’rice $7.30.
Money-back guarantee!

TRAIN FOR COMMUNICATION’S
BEST PAID JOBS!

This practieal, low-cost LICENSE
MANUAL FOR RADIO OPERATORS
can help voll breeze through ICC examin-
ations and get vour ‘'ticket” as a well paid
conumercial operator on ships, in hroadeast
ing, telecasting, aviation, ete. Covers ALL
EIGHT exam elements. Reviews almost 2200
typical ¢uestions. 430 pages. Fully indexed
50 YOI can 1ook up in a jiity the exact things
you need to know. I'riee only $5.00

REPAIR ANY HOME
ELECTRICAL APPLIANCE

This 370-page Rinehart KLECTRICAL

APLPLIANCE  SERVICE MANUAL

brings you complete, casy repair in-

structions for practically every appli
ance used in nwdern homes, Bven includes
applianee vefinishing methods. Gives you the
‘know how'™ to add a brofitable sideline to
vour radio-TV service work . or to bhuild
a full-time appliance repair business. Price
only $5.00.

i
-

LEARN TO FIX OR REWIND
ANY ELECTRIC MOTOR

Train for something really differ
ent! This giant 560-pige 1LEC-
TRIC MOTOR REPAIR  #uide
opens a fascinating big pay field,
even to beginners. Covers all repairs
P’LUS comblete rewinding of practic-
ally every AC or DC motor or gener-
ator . also motor control maint
nance and repair. Approved by n-
structors, repair  specialists and
unions. I'rice $6.95.

Over 100,000 copies in use!

LEARN TO USE INSTRUMENTS
BETTER AND FASTER

BASIC ELECTRONIC TEST IN-
STRUMENTSR helps vou work better
and taster on service jobs. Shows how
to put o0ld instruments to new uses;
teaches you to interpret readings, ete.
A complete. fully understandable in-
strument traiiing course. Kxplains over

60 instruments including the latest
types . outlines work-saving short-
euts. 254 pages. PPrice $4.95.

v=STUDY 10 DAYS FREE! =~

I Dept. RE-99, RINEHART & CO., Inc., |
| 232 Madison Ave., New York 16, N. Y 1
Send following book or books for 10-DAY FREE
1 ENAMINATION. (Circle the books you wint): 1
I In 10 davs, T will elther remit price indicated I

above for each hook (plus poOst lze) or return book I
I to vou and owe nothing. (SAV Send cash with
order and we pay postage. Samc 10 day return
J rrivitege with maney refunded.) 1
l NI ..o eooeiiieim e mamie s samsmessmmmmmms cammssootions st mwmnma s l
B Address oo |
1 City. Zone. State 1
l OUTSIDE U.S.A.—Add 50c for each  book to cover l
handling. Cash with order. Money refunded it you
return books in 10 ]
P o o o e e mm e mm wm omm mm wm e me w

e
N
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TELEVISION

ROBERT

G. MIDDLETON

RADIO-ELECTRONICS TELEVISION CONSULTANT

ORE requests concerning arcing
in the neck of the picture tube
are coming in. Most of the
time, this arcing includes the

voke, which is often damaged and must
be replaced. After a while—anywhere
from a week to a couple of months—
the arcing starts again.

This sneaky type of trouble often
does not show up even on a wide-band
scope, because the frequency of the arc
voltage is too high to be displayed on
the scope screen.

The trouble is caused by spurious
oscillation in the yoke system. This
oscillation not only increases the peak-
to-peak voltage applied to the yoke
windings, but also ionizes the air about
the yoke, which aggravates the areing.

The spurious oscillation must be sup-
pressed. A good point at which to
attack this is at the damper tube.

A typical circuit which sometimes
requires such suppression is shown in

6W4-GT
DAMPER
——

150 uuf  [HORIZ DEFL COILS

e

r
L,
J

——

Fig. 1—A 150-puf capucitor con-
nected between damper plate and
cathode oflen stops yoke arcing.

Fig. 2—A high-vohtage 150-uuf capacitor can be
made by connecting four 600-puf units in series.
Shunt each capacitor with a 5-megohm resistor,

Fig. 1. Adequate suppression is usually
obtained by connecting a 150-puf capaci-
tor from plate to cathode of the damper.

The capacitor must have an adequate
voltage rating. This requirement varies
widely. In some receivers, a 600-volt
capacitor will do. But I have seen re-
ceivers in which the peak-to-peak stress
was as high as 3 kv. Check the circuit,
or consult the service data for the
receiver.

When a high-voltage capacitor is not
readily available, lower-voltage capaci-
tors can be hooked in series as in Fig. 2.
If considerable de voltage must be
withstood, as well as ae, it is highly

www.americanradiohistorv.com

advisable to bleed each capacitor with
a b-megohm resistor (shown in dashed
lines in Fig. 2). This equalizes the dc
voltage distribution, which is otherwise
upset by different insulation resistances
in the series capacitors.

Series inductance can be used instead
of shunt capacitance, as shown in Fig.
3-a. In stubborn cases, inductive chok-
ing is often most effective. Ordinary
heater chokes do a good job.

When current drawn by the circuit
is not heavy, small damping resistors
can be used instead of chokes, as shown
in Fig. 3-b. Any suppressor should be
connected directly at the socket termi-
nals. Otherwise, lead resonance will sus-
tain the spurious oscillation.

Sometimes, suppression must be car-
ried as far as the horizontal output
tube. The same means are used—sup-
pressor chokes or damping resistors.

Antenna installation

I have run into an antenna installa-
tion problem in a relatively dead spot

600 ppf
EAC H’L

xt
=g

A
:

—

SJHTR CHOKE
~—— DAMPER—>

HTR CHOKES
-

A
a

Fig. 3—Suppressing spurious oscilla-

tion: a—Use small inductances, such as

heater chokes in plate and caithode leads:

b—Small resistors, 47 ohms, can be used

instead of chokes in circuits which do
not draw heavy current.
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CBS TELEVISION
SHOWS

TOP-RATED
BY RATING SERVICES

This year, 20 out of the top 40 television shows
were CBS. And 189, more people watched
CBS Television Network programs than those
of its nearest competitor. Typical is the ED
SULLIVAN SHOW, top-rated program for
over eleven years.

- | GBS TUBES

TOP-RATED
BY LEADING
SET MANUFACTURERS

Leading set manufacturers constantly rate

P

and re-rate receiving tubes for quality . ..
brand by brand, type by type. We are proud
to report that month after month CBS tubes
consistently earn top ratings from these
manufacturers, and maintain this approval.

£

T0 VOU, this is unquestionable proof that
wnen you choose CBS tubes, you choose top-rated
quality . . . quality you can depend upon to cut
your call-backs to the bone. Always ask for CBS
. . . the top-rated name all your customers know
ard trust.

Receiving, industrial d piclure {ubes « { stor d
ey o bt s g CBS ELECTRONICS
Danvers, Massachusetts

Aanufacturi ivision ¢f Columbia Broadcasting System, Inc.
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“Simplifying Flyback
Transformer Servicing”

is the subject of "Stan Cors Corner”
... a new publication that is

Ask your STANCOR distributor for your
free copy. It is available only through him.

CHICAGO STANDARD TRANSFORMER CORPORATION

3509 ADDISON STREET * CHICAGO 18, JLLINOIS

ENGINEERING © VOM USERS!
Prepare for un- B 6 DEGREE "OA. Are you sure 280 volts
Limited opportu- DD are not in fact 310?
nities of the Klec- | N 97 MONTHS When meter reads 280 V on 1,000-V scale. TRUE
tronic Age! Siu- voltage can be 230 to 310 V. Manufacturers put it
dents study om.meermg under accelerated program leadiug Shrljs wa.\'; la good quality \om has an accuracy of
to B.8. dezree in 27 mo. ; or standard 4-vr. program lead- of Gt VU anes 9N BS (356 on AC). The error
ing 10 B.i. degres in 36 mo. B.S. degree (36 mo.) in Meier error is about SAME IN AMOUNT at all seale
Matl., Chem., Physics. Year-round classes. Combra- points. It 15 big in relatlon to values on scale's low
tiensive trainink in electronies. television, advanced radio re‘ngwﬁorIé-x;ge;];cgfwa‘yluegss;wlmet euzoc) igmlz;s:csy]!e
i P ble to r > a
theory and design. math., nuclear physics and elec. eng. for greater accuracy because of 1imited numher ot
Al L t hoard. G.I. d.
Als0 preD courses. Low rate. Earn hoar approve: VOM ranges. But YOU CAN HAVE more ranges
Enter Sept., Dec.. March., June. Catalog. erklaccur.m\ greater use of vour VOM almost or
as
lNDlANA_ TECHNlCAL COLLEGE Up to I8 more ranges on your nresent vom
1799 E. Washington Blvd., Fort Wayne 2, Indiana e am —for !5 fh?IHOr of youll'“hme -
ven eglnners can ‘Ol W our us easy step-by-
;EE?EE”.": zgedéie.r"‘"s'c’:;“z;'e"‘:"hg" B-S% IENGINEERING step instruction. No mech. work on meter case. no
0 Electronics Q Chemical O Aeronautical Rlee‘:'erhovlﬁfl !?o(?kr“elxagg\ne)‘(\;(etelgrf‘(‘)rr!glsIhnzes will be
EE'V;EGREE IN 36 30M9'cnhamcalu Electr cDalE'(L::\:::Ior 51:3& aAgnds o ReanEnowRuseMigNmpTelvo) IBGRNA [cur
. in: i ent range
O Aeronautical g Chemical Electronics) | SEND TO-DAY your name, address with this ad, +
o Civil O Mechanical O Metallurgical gNL)"t $1 for instrugloxln; on SIMPS! ONAEEO VOM
B.S. DEGREE IN 36 MO. in: Math. Chem. Physics esults guaranteed R. with order: ABOUT
[E b T e 40 Yom's—a Ret." Bulletin full of Info. Supply’ limited.
N Inquire about iInst VOM® SB Sk
NEW WORLD LABORATORIES SR e
Address Astoria Lt 2.N.Y.
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for out-of-town signals. Channels 3
(Jackson, Miss.), 4 (Columbus, Miss.),
5 (Mobile, Ala.), 4 and 6 (New Orleans,
La.), and 9 (Hattiesbury, Miss.), can
be received most of the time, but are
mauch too smowy. Channel 3 is good out-
side of this difficult area. I installed
two types of all-band high-gain an-
tennas, one of them on a 40-foot mast.
I tried a booster, but it only amplifies
the smow. This is nmot receiver trouble,
as reception is about the same on four
sets. Sound comes through OK.—J. P.,
Meridian, Miss.

Ten-element Yagis cut to channe! will
give the best signal-to-noise ratio and
the strongest signals. Stacking addi-
tional Yagis provides further advan-
tage. This solution requires a separate
installation for each channel and runs
into money. A separate lead-in should
be run from each installation. Har-
nesses or couplers will result in some
insertion loss. Instead of stacking, try
a booster at the antenna. A booster at
the receiver end gets lead-in noise fed
into its input. Triode type boosters
using the cascode circuit give the best
signal-to-noise  amplification.  Multi-
element Yagis are very directional and
must be oriented horizontally and ver-
tically to coincide with the prevailing
signal vector.

Improve high-frequency response

I want to imnprove the high-frequency
response of a Mirrortone C250953 by

TRAP

?g%

|

I
6CB6 6CB6
IF AMPL IF TRANS IF AMPL

Fiz. 4—A bifilar if stage can be wide-

banded by adding resistor R. To add a

trap, use A or B. C is shown, but ecan
be tricky.

mncreasing the bandwidth of staggered
if stages, using damping resistors. This
is a strong-signal area, where gain can
be traded for bandwidth. With greater
bandwidth, I expect that a 21.6-me trap
will also be required. This is the pic-
ture-carrier frequency.—C. S. T., Van-
cowver, Wash.

This is a practical approach to better
picture definition. You can use a resis-
tor across the bifilar primaries (see
Fig. 4), or you can reduce the value of
the 6,800-ohm secondary resistor. Suit-
able values of damping resistors can
be found only by experiment, and the
result must be checked with a sweep

(Continued on page 98)
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LOW-COST PROFESSIONAL
Model 550 DYNA-QUIK

DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER

Every service-technician now can easily check
tubes the B&K professional way! Only w_th a genuine
dynamic mutual conductance tube tester can you make
a complete and accurate test under the actual
dyn:mic operating conditions of the TV set. The
compact new ‘550" is not just an emiss on checker.
It completely checks more tubes faster—w-th
labcratory accuracy. And the cost is so amazingly
low, it pays its way over and over again! Take a tip
from thousands of professional servicemen—use
B&K Dyna-Quik. There is nothing like it.

Get More for Your Money

—IN SPEED, ACCURACY, AND VALUE

MODEL 550 DYNA-QUIK TUBE TESTER
Tests Each Section of Dual-Section Tubes Separately

Save Customers
—SAVE CALL-BACKS, SAVE COST

Greatnew value in professional quick-check at small cost.
Provides more tube sockets to test more tubes faster.
Accurately checks most of the TV and radio tubes usually
encountered in everyday service work. Tests each sec-
tion of dual-section tubes separately. Measures true
dynamic mutuval conductance. Checks tubes for
shorts, grid emission, gas content, and leakage. Com- If >
pletely tests each tube in seconds, checks average TV L_L\\_
set in a few minutes, in home or shop. One switch tests
everything. Fast, convenient reference listings on socket
panel. Patented circuit provides automatic line voltage
compensation. 7-pin and 9-pin straighteners on panel.
Handsome, luggage-type carrying case. Net, $1 1928

Sell More Tubes

—MAKE MORE MONEY PER CALL

MODEL 650 DELUXE DYNA-QUIK
Today’s Finest Portable Tube and Transistor Tester

Accurately checks over 99% of the tubes most widely
used in television receivers, plus popular home and port-
able radio tubes. Tests over 600 tube types. Lists over
125 most popular tube types, with settings, on socket
panels for maximum operating speed. Complete listing
in fast, index-type selector. Measures true dynamic
mutual conductance. Tests each section of multiple . ] 4
tubes separately for GM, Shorts, Grid Emission, Gas . o - . sl e, Model 650
Content and Life. includes 16 spare sockets and ample
filoment voltages for future new tube types. Transistor
Section checks transistors, diodes, and selenium recti-
fiers. Luggage-type carrying case. Net, $169 25

BaK MANUFACTURING CO.
3726 N. Southport Ave. e Chicego 13, lllinois

See Your Distributor or Send Now for Bulletin $ST24-E Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont.
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.
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*"izivvn STANDARD PROFESSIONAL

E TESTER

\ X Tests all tubes, including 4, 5, 6, 7, Octal, Lock-in, Hearing Aid, Thyratron, Miniatures, Sub-miniatures,
\ Novals, Sub-minars, Proximity fuse types, etc.

KX Uses the new self-cleaning Lever Action Switches for individual element testing. Because all
elements are numbered according to pin-number in the RMA base numbering system, the user
can instantly identify which element is under test. Tubes having tapped filaments and tubes with
filaments terminating in more than one pin are truly tested with the Model TW-11 as any of the
pins may be placed in the neutral position when necessary.

* The Model TW-11 does not use any combination type sockets. Instead individual sockets are used
for each type af tube. Thus it is impossible to damage a tube by inserting it in the wrong socket,

W, X Free-moving built-in roll chart provides complete data for all tubes. All tube listings printed in

. large easy-to-read type.

* NOISE TEST: Phono-jack on front panel for plugging in either phones or external amplifier will

detect microphonic tubes or noise due to faulty elements and loose internal connections.

Model TW-11—TUBE TESTER . . . Total EXTRA'ORDIbN;t\RY FEhATbURE—SSPAéRATE SCALE FOR LOW-ICUfRREhIJ;r TLJBESA Previouslly, on
q - . emission-type tube testers, it has been standard practice to use one scale for all tubes. As a result, the
Price $47.50—-Terms: $11.50 after 10 day calibration for low-current types has been restricted to a small portion of the

if satisfactory. Qtherwise return, no ex» e, EasL W 2 055750, VaTES ETE YA C P o
I tio ) e Mode -11 operates on - o ycles A.C. Comes housed in
planation necessary! a beautiful hand-rubbed oak cabinet complete with portable cover.

trial, then $6.00 per month for 6 months scale. The extra scale used here greatly simplifies testing of low-current types. s
NET

SUPERIOR'S NEW MODEL 83

C R.T. TESTER

TESTS AND REJUVENATES ALL PICTURE TUBES
ALL BLACK AND WHITE TUBES ALL COLOR TUBES

From SO degree to 110 degree types—from 8” to 30” types Test ALL picture tubos—in‘ the :arton—out of the carton

® Model 83 is not simply a rehashed hlack ® Model 83 will detect tubes wmch are apparently good but
and white C.R.T. Tester with a color adapt- require rejuvenation. Such tubes will provide a picture
er added. Model 83 employs a new improved seemingly good but lacking in proper definition. contrast and
circuit designed specifically to test the older focus. To test for such malfunction, you simply press the
type black and white tubes, the newer type rej. switch of Model 83. If the tube is weakening, the meter
black and white tubes and all color picture reading will indicate the condition.
tubes. @ Rejuvenation of picture tubes is not simply a matter of
) applying a high voltage to the filament. Such voltages im-
® Model 83 provides separatc filament operate properly applied can strip the cathode of the oxide coating
ing voltages for the older 6.3 types and the essential for proper emission. The Model 83 applies a selec-
M ’ B newer 8.4 types. tive low fvoll‘age urélformly to assure increased life with no
i Model 83-—C. R. Tube Tester. Total Price " oa; danger of cathode damage.
@ Model 83 employs a 47 air-damped meter .
$38.50 Terms $8.50 after 10 day trial, then $6.00 with guality :"dycam,rmm m.cé’_ Model 83 comes housed in hand-
monthly for 5 months if satisfactory. Otherwise del 83 properl oat 7 some portable Saddle Stitched
return, no explanation necessary. ® mzeesecﬁoﬂ's‘"’:{ {otlg?-tsmb:sr?n(’iig‘rgﬁglaﬁ Texon case—complete with sockets
for each section of a color tube contains its for all black and white tubes and NET
own filament, plate, grid and cathode. all color tubes. Only—

GENOMETER

7 Signal Generators in Onel

+* R.F. Signal Generator for A.M. 1 Bar Generator
' +* R.F.Signal Generator for F.M. +* Cross Hatch Generafor
. v Audio Frequency Generator v Color Dot Pattern Generator
: v* Marker Generator
A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing:
A.M. Radio ®* F.M. Radio ® Amplifiers ® Black and White TV ® Color TV

R. F. SIGNAL GENERATOR: VARIABLE AUDIO FRE- BAR GENERATOR: The Model TV-
The Model TY-50A Genometer QUENCY GENERATOR: In ad- 50A projects an actual Bar Pattern on

Mode! TV-50A—Genometer. Total Price— provides complete coverage for o - any TY Receiver Screen. Pattern will
$47.50. Terms: $11.50 after 10 day trial, then A.M. and F.M.Falignmenf. Gen- dition to a df"‘ed h400 Mcyddel consist of 4 fol |b6 horizontal bars or
P e erates Radioc Frequencies from sine-wave audio, the ode 7 to 20 vertical bars.
56:00 n.10nfh|y for & months |f satisfactory. 100 Kilocycles to 60 Megacycles 1y.50A Genometer provides a
Otherwise return, mo explanation necessary. on fundamentals and from 60 N THE MODEL TV-50A
Megacycles to 180 Megacycles variable 300 cycle to 20,000 comes absolutely com-
i io si hielded leads
on powerful harmonics. cycle peak wave audio signal. P'e;e buith sf v instruc-
CROSS HATCH GENERATOR: The DOT PATTERN GENERATOR (FOR COLOR TY) MARKER GENERATOR: The Model TV- 20€ ~opera ing
Model TY-50A Genometer will project & Although you will be able to use most ofcyc?ur 50Ad i;cludesk all fhe’ m?'s]f f;eﬁueqﬂy
. . regular standard equipment for servlcmg olor needed marker points. e following
clossihatch [patfern o'n‘ any .TV ;f:udure TY, the one addition which is a "'must' is a Dot  markers are provided: 189 Kc., 262.5 Kc.,
fu%)ev. the p:a"em wil connst of non-" p.ttern Generator. The Dot Pattern projected on 456 Kc., 600 Kc., 1000 Kc., 1400 Kc., 1600
shifting, horizontal and vertical lines .o color TY Receiver tube by the Model TV-  Kc., 2000 Kc., 2500 Kc., 3579 Kc., 4.5 Mc.,
interlaced to provide a stable cross- 50A will enable you to adjust for proper color 5 Mc., 10.7 ‘Mc. (3579 Kc. is the color NET

hatch effect. convergence. burst frequency).

EXAMINE BEFORE YOU BUY!
USE APPROVAL FORM ON NEXT PAGE
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Superior's New MODEL 77

VACUUM 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 all accessories (including even
portable carrying case) sells for only $42.50.

1 Model 77 employs a sensitive six inch meter. Extra large meter 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 maximum stability.
¥ Model 77 uses a selenium-rectified power supply resulting in less heat and thus
& reducing possibility of damage or value changes of delicate components.
v A =

Model 77 meter is virtually burn-out proof. The sensitive 400 microampere meler
is isolated from the measuring circuit by o balanced push-pull amplifier.

i

Wi

It

¥ Model 77 uses selected 1% zero temperature coefficient resistors as multipliers.
This assures unchanging accurate readings on all ranges.

AS A DC VOLTMETER: The Model 77 will measure any voltage up to 1500 volis
with negligible loading. It is indispensable in receiver and Hi-Fi Amplifier servicing
and a must for Black and White and Color TV Receiver servicing where circuit
loading cannot be tolerated. A special feature permits accurate zero center
measurements necessary for the true alignment of Foster-Seely (Armstrong) FM
detectors, Ratio Detectors and the newer Gated Beam Detectors.

¥ AS AN AC VOLTMETER: The old-fashioned laboratory AC V.T.V.M. was
cumbersome, erratic and required several dial manipulations to arrive
at o reading. The Model 77 when connected to a circuit will quickly
and simply measure its RMS value if sine wave, and its peak-to-peak
value if complex wave. Pedestal voltages that determine the “’black”

level in TV receivers, sync. pulses and saw tooth voltages are eacsily
read with the Model 77.

¥ AS AN ELECTRONIC OHMMETER: Because of its wide range of measurement in
the resistance range (from .2 ohms to 1,000 megohms) the Model 77 will be your
most frequently used resistance meter. Leaky capacitors which may not show up
on other resistance meters, show up glaringly when tested with the new Model 77.

Because of its sensitivity and low loading, intermittents are more easily found,
isolated ond repaired.

SPECIFICATIONS

® DC VOLTS—0 to 3/15/75/150/300/750/1500 volts at || megohms input resistance
® AC VOLTS (RMS)—0 to 3/15/75/150/300/750/1500 volts.

® AC VOLTS (Peak to Peak)—0 to 8/40/200/400/800/2000 volts.

[ ]

ELECTRONIC OHRMMETER—0 to 1000 ohms/10,000 ohms/100,000 ohms/l megohm/10
megohms/100 megohms/I 000 megohms.

"

Model 77—Vacuum Tube Voltmeter, Total Price
$42.50. Terms: $12.50 after 10 day trial, then $6.00
monthly for 5 months if satisfactory. Otherwise return,

no explanation necessary.

nstru-
.drain

: etche ats provides SUCh oy an ® DECIBELS—I0 db fo +18 db, +10 db to +38 db, +30 db to +58 db. All based
ond of ! Vhe'.gher degree of @ on 0 db=.006 watts (6 mw) into a 500 ohm line (1.73v}
quicker, (;ﬁ“)_ll":.‘w 1o loading ® ZERO CENTER METER—For discriminator alignment with full scale range of 0 io
petier rec0® pC with neg\lglb“:ve pulse 1.5/7.5/37.5/75/150/375/750 volts at |1 megohms input resistance.
il measvrs ther sine WOYEe tex
podel 77 AVE; whe ther com
2‘5 of ANY i vewsq”‘“e o Veco;roc:“ 3 cvg\?s !O‘
wave, spike “;V?N..“' mecsu'f gl\ sﬁ:, without odditiond
wave forms. les and will o
5 acycle

over 3 MeITT bles.
occessores o

Model 77 comes complete with operating instruc-
tions, probe and test leads. Use it on the bench—
use it on calls. A streamlined carrying case, in-
cluded at no extra charge, accommodates the
NET

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

Try any of the instruments on |

_____________________________________________ —
this or the facing page for 10 MOSS ELECTRONIC, INC.

days before you buy. If com- l Dept. D-660, 3849 Tenth Ave., New York 34, N. Y. . }

pletely satisfied then send | Dlease serndd me the units checked on approval. If completely satisfied 1 will pay on NAMO. .o e [

downpaymentilindlpiy, |bais the terms specified with no inferest or finance Charges added. Otherwise, 1 will '
LY ARSI Y | return after a 10 day trial positively eanceiling all tuither obligations.

ance jas flipdicated “on® cong ] Model 77 Total Price $32.50 ] Model TW-II Total Price $47.50 Address i

pon. No Interest or Finance | $12.50 within 10 days. Balance $6.00 $11.50 within 10 days. Balance $6.00

Charges Added! If not com- | = mor&ﬂllly \flors()SAmont¥s.t s 3 o r&ulov(\‘thl)ésfor 6 mon}hst. e $38.50 |

Sero BT i Model TV-50A. otal Price $17.5 odef 83.. __..._Total_Price . . = i

Pletely  satistied return  unit | = || 50 within 10 days. Balance $6.00 $8.50 within 10 days. Balance $6.00  Cit¥io Zove. ... Stal |

to us, no explanation neces- monthly for 6 months. monthly for 5 months. All prices net, F.O0.B., N.Y.C. 1

sary. bk — e —— e — —— —— —————————— ——
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if you join Pyramid’s

BURTON BROWNE/New York

Pyramid’s New “Gold Standard” +10% Mylar” Capacitors

TImagine, capacitors that “absolutely guarantee reliability”! Pyramid’s new “Gold
Standard™ capacitors, designed to give a critical tolerance of +10% with non-
hygroscopic Mylar dielectric, plus high resistance to moisture and high insulation
resistance. Standard capacity values! Standard woltage R S A
ratings! Standard tolerance of =10%! Previously made :

only on special order and at premium prices, new “Gold
Standard” capacitors are now available to servicemen at
a price competitive with ordinary paper capacitors.

PTRANID

0 riRa g
CAPACITORS

For reliability assurance, insist on Pyramid “‘Gold Standard”
capacitors from your distributor. Catalog avallable

Pyramld Electnc Company,Nonh Bergen N. J
98
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(Continued from page 94)

generator and scope to avoid needless
waste of time and effort. A trap or
two will probably be desirable, after the
if amplifier is wide-banded. However,
the trap(s) must not be tuned to reject
the co-channel carrier. We seek to re-
ject adjacent-channel carriers, and to
attenuate the co-channel sound to suit-

VIDEO 120 pH

AMPL m
D SR Eamd
/.ﬁ 15K 93xH
2.2K
B+

Fig. 5—To get full video amplifier re-

sponse, use a suilable R-L plate-load

combination. The circuit shown gives

full 4-mc response if stray capacitances
are not excessive.

able levels. Of the types A, B, and C
traps shown in Fig. 4, I have found A
the most straightforward to install,
with B running a close second. C is
tricky, and sometimes leads to insta-
bility because of in-phase feedback with-
in the stage. Experiment with different
degrees of coupling, with trap A, to
get the best bandwidth and desived
rejection as shown by sweep tests.
Finally, it must be strongly emphasized
that increased if bandwidth will be of
no avail unless the video amplifier is
also wide-banded. This is determined
by the video amplifier plate-load imped-
ance. The video amplifier can be swept
and marked for checking bandwidth.
Correct rvesponse is determined both
by values of plate-load resistance and
peaking-coil inductance (see Fig. 5).

| Finally, most rf tuners have wide-band

response, though some do not. This
should also be checked with a sweep
generator and scope.

Video sharpening circuit

I would lile to add a video sharpen-
mg circuit to a receiver using « picture-
tube imput cireuit with ac coupling.

| —K. V., Ontario, Canada

The video can be sharpened by shunt-
ing a small capacitor across the contrast

control, as in Fig. 6. Start with 470

VIDEO AMPL

CONTRAST CONTROL

Fig. 6—The simplest video sharpening
circuit consists of partially bypassing
the contrast control.

ppef and vary the capacitance for best
sharpening. Picture crispening can be
carried only to a point at which circuit
ghosts or “repeats” become noticeable
in the image. To understand the nature
of video sharpening, refer to Fig. 7.
These video amplifier response curves
show how the small capacitor causes

RADIO-ELECTRONICS
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for

LOWEST

microphonics...

hum---nOise...
in a high-gain
dual triode:
the

Amperex®
ECCS83

APLUG-IN
REPLACEMENT
FOR THE 12AX7

)

MICROPHONICS:

Negligible in amplifiers requiring an
input voltage of at least 50 mv for
an output of § watts.

HUM AND NOISE LEVEL:

Better than — 60 db relative to 50 mv
when the grid circuit impedance is
no greater than 0.5 megohms (at 60
cps), the center tap of the heater

is grounded and the cathode resistor
is by-passed by a capacitor of at
least 100 mfd.

Ask your Amperex distributer about Amperex voltage
amplifier, rectifier and outpul tubes for hi-fi circuits

Amperex
ELECTRONIC CORP.

230 Duffy Avenue
Hicksville, L. 1., N.Y.

Smuu PARTS

UT SOLDERy,

Has
1001 Uses!

E-Z-Hook
“SUB”
Connectors
Connect a =
speaker, or

Substitute a
® (ransformer
[ ] capautor

% Mukes connections instantly?}
* Won’t pull off'!
% Insures positive contact!
Saves time, money and parts in servicing,
experimenting,

~ E-Z-HOOK SUB —/

instructing and production.

No. 71.1..SUB._Only 69 %..

S81x Colors!~for Easy Lead-Identification
¥ ORDER THROUGH YOUR
PARTS DISTRIBUTOR
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E-Z-HOOK TEST PRODUCTS
Dept, G-9, 1536 Woodburn Ave.
Covington, Ky.
E‘_J---------;
Canadian Rep: Len Finkler, Lid., Toronto, Ont.
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ZERO FREQUENCY

ZERO FREQUENCY

Fig. 7—(top) Video amplifier response

curve without partial bypassing of cath-

ode. (bottom) 1ligh video peaking ob-
tained with partial bypassing.

R
VIDEO AMPL ~AAA
' o0/
m Li
= L2
R2
B+

Fig. 8—Parameters in plate configura-

tion also control video sharpening ae-

tion. L.2% value (shunt peaking coil) is
important {actor.

high video peaking. In some receivers
using large peaking coils, it is also
helpful to adjust inductance values to
get the best sharpening effect (Fig. 8).
This job is facilitated by using a good
video sweep generator and oscilloscope.

Swishing background noise
Can you give some advice on an ob-

| stinate S];a'rton 5281 with a swishing

background noise in the sound? The
swishing follows amplitude variations in
the sound. Picture quality is good, but
audio 18 weal on the weaker channels.
A checlc with my scope shows normal
if and sound «lignment—N. J., Anti-
och, Calif.

Despite the scope’s showing a normal
response for the sound section, I sus-
pect regeneration and instability due
to Miller effect. This leads to a “walk-
ing” sound if response. To check, dis-
play the complete sound-strip response
from the sound takeoff point to the I'M

| detector output. Then, raise and lower

!

the sweep output level from the genera-
or. You will probably see the response
pattern moving horizontally or ‘“walk-
ing” the scope base line. To corvect,
check screen bypass capacitors, ground-
ing of tube shields and similar con-
ditions that can cause feedback. END
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maybe you’v seen
such quality before but
never at these low prices

SONIC

STEREO COMPONENTS

Engineered by one of the nation’s foremost

| independent phonograph manufacturers. These

new high fidelity stereo components represent
this firm’s vast engineering and experience.

SONIC CUSTOM-CRAFT
§-200 12 watt stereo,
master control center and
- dual amplifiers. 6 watts
. per channel develops 24
watts of peak power. Frequency response, = 1.5 db
from 50 to 15,000 cps. Total harmonic distortion. less
than 29% at full rated output. Stereo or monophonic
inputs. Internal audible stereo test signal for channel
and speaker balance adjustment. 9 separate front-panel
controls. 4, 8 and 16 ohm ouputs for single, double,
o1 triple channel operation.

audiophile net with enclosure $49.95
SONIC CUSTOM-CRAFT

Qe ®

oO¢ v T O

W « £ $-100 low-priced hi-fi 10
i watt stereo, master con-
© © © © | trol center, and dual

amplifiers. 5 watts per
channel develops 20 watts of peak power. 50 to 15,000
cps response with less than 5% of total harmonic dis-
tortion at full rated power. Hum and noise, 45 db
below maximum rated power. 4 stereo or monophonic
inputs. 8 ohm outputs for single or double operation.
audiophile net with enclosure $34.95

*  SONIC CUSTOM-CRAFT

MODEL 19 FM-AM
TUNER Super-sensitive
tuner features drift-free
S automatic frequency con-

trol performance md 3-gang tuning capacitor for
optimum selectivity. Sensitivity-FM $ uv for 30 db
quieting. Total harmonic distortion at rated output,
less than 1.5%. Selectivity bandwidth at 6 db point:
FM 200 k¢, AM 9 k¢. Frequency response, FM == 2 db
of standard de-emphasis curve, AM 20 to 9,000 cps.

Function switch AM, FM or FM-AFC.

audiophile net less cabinet $79.95

MODEL 19€C with handsome mahogany cabinet.
audiophile net $99.95

SONIC CUSTOM-CRAFT $-400 (pictured above) Qual-
ity combination 40 watt stereo amplifier, master con-
trol center, and transistorized preamplifier. 20 watts
per channel delivers 80 watts of peak power. Frequency
response, flat from 20 to 20,000 c¢ps == 0.5 db. Less
than 19 total harmonic distortion at full rated out-
put. Built-in stereo test signal to adjust channel and
speaker balance as well as speaker phasing. Sonic
Stereo Monitor, a precision meter shows when both
channels are properly balanced. 8 inputs and 9 front
panel controls handle any pregram source. 4, 8 and 16
ohm outputs for single, double or triple channel
operation. audiophile net with enclosure $99.95

at your local hi-fi dealer, or write RE-9

SONIC INDUSTRIES, INC.
19 Wilbur Street, Lynbrook, N. Y,
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NEW SOUND
EXCITEMENT
FOR THE HI-FI
STEREO AGE!

LOUDSPEAKERS

Never before so many quality features in
loudspeakers—yet priced for the modest
budget! Dual cones for breathtaking wide
range performance! Twin voice coils in 12”
loudspeakers, with flexible impedances of
4, 8, or 16 ohms, enabling you to select
the impedance you reguire! Non-resonant
cast aluminum girder constructed frames!
Fully tropicalized for finest operation in any
climate. For stereo or monaural—singly or
in matched pairs.

HEAVY DUTY
CAST ALUMINUM GIRDER
CONSTRUCTION 4

MAGNET ASSEMBLY <
WEIGHT 61.5 0Z. )

4

-

TWIN VOICE COILSA

4, 8 AND 16 OHM
IMPEDANCES

DUAL CONES

NEW! LORENZ S-1288  ~

Valug-packed basic 127 loudspeaker of advanced
design, with dual cones and twin voice coils.
Choice of Impedances of 4, 8, ar 16 ohms on

one speaker} Frequency response: 18 to
15,000 c¢ps. Magnetic assembiy weight: 61.5
.0z Power rating: 30 watts peak............... $44.50

I
NEW! LORENZ §-1288 IL: |

A complete system in one convenient
unit! Brilliant full range diaxial for the
most critical connoisseur, Consists of
Lorenz S$-1288 plus twin tweeters on
rigid metal bracket and high pass cross-
over Dual cones and twin voice coils
¢ 18-18,000 cps ¢ 35 watts peak » 4,
B OF 16 OMMS ..cocvvvrnrcninnicrnneniienens $67.50

D s - - - — - WP m - -

NEW! LORENZ S-888 «
A=

A wide range speaker wonderfully adapt- v

able to single or muitiple use. Dual canes 2
for thrilling broad sound response, cast
aluminum girder frame e+ 30-14,500 cps
+ 18 watts peak ¢ 8 ohms ............ $21.50

NEW! LORENZ S-388

The perfect match mate for Lorenz 12”7 or

8” speakers. Armored horn-type 212 tweeter
'} with plastic cone for efficient 120 degree |
o high-frequency sound dispersion. Extends |
“ the range of any system! * 2,000-18,000
cps * 20 watts peak ¢ 5.5 ohms.........$8.50 |
—————
|
|

|

HP-1 HIGH PASS CROSSOVER

Crosses over at 2,000 cps. at rate of 3 db
per octave—feeds highs to tweeters, fows to
woofer. Extends speaker system range to
timit of audibility. For use with 2 or 3 way
systems. $4.95
At High Fidelity Dealers Everywhere.
FREE Catalog—Write Dept. RE.9

[ 4
m PRODUCTS, Ltd.

$14 Broodway, New York 12, N, Y. - WOrih 6.0800 |

Exciusive U. S, Distributors for Lorent High Fidelity Lovdspeakery
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TELEVISION

HE late April and September—Octo-

ber periods have great similarities

in the Midwest, South and Atlantic

Coast areas. Thus a quick survey
of what happened during late April
and early May can provide some in-
sight into what dxers in these areas
can expect in coming weeks.

Bill Eckberg, Walnut, Ill., found the
high- and low-band channels open into
the southwest on extended ground
wave the evening of May 11. Stations
in  Oklahoma (KOCO-5, KWTV-9);
Missouri (KODE-TV-12) and Missis-
(WJTV-12) joined others much
closer for a good extended-ground-wave
(trops) session.

In the Southeast, Franklin Brown,
Easley, S. C., found ground wave good
to the west and north on the mornings
of April 27-28. And Donald Ruland,
Holly Hill, Fla., found the same morn-
ings good . . . and the evening of the
27th hot. In fact, he found stations
“ten deep” on some channels and inter-
ference too rough for decent identifica-
tion of the dx stations. And this on
ground wave!

Farther west, the same conditions
which moved into the southeast on
April 27-28 brought 800-mile ground
wave to Jim Hines, Joes, Colo., the
morning of April 26. Hines found sig-
nals of Texas, Louisiana and Okla-
homa stations all over the dial from
830-1030 am CST, including KSLA-
TV-12, 800 miles; KTRK-TV-13, 810
miles, and KWTX-TV-10, 710 miles.
Note that this weather pattern, which
brought extended ground wave to the
Midwest on the 26th, moved into the
Southeast on the 27-28th, repeating the
performance there. In both cases, early-
morning dx was best.

June 17, 1959

Reports are inconiplete as yet but,
by all standards, the evening hours of
June 17, from 38 to 8 pm CST should

“Do you give green =
stamps?”

www.americanradiohistorv.com

By ROBERT B. COOPER, Jr.

'METEOR SHOWERS (Aug. 20-Oct. 23)

Time (LST)
ax.
Name ~_ Date  Burst Rate Direction* Grade
Draconids  Aug. 21-31 1300-1630 NW-SE B
1630-2130 E-w B
2130-0100 SW-NE B
Perseids Sept. 7-15 0030-0200 NW-SE B
0700-0830 SW-NE B
Aurigids Sept. 22 0030-0200 NW-SE C
0800-0830 SW-NE C
Quadrantids  Oct. 2 0900-1400 NW-SE C
1400-1500 E-W C
1500-2000 SW-NE B
Giacobinids  Oct. 9 1100-1600 NW-SE AAA
1600-1700 E-W AAA
1700-2200 SW-NE AAA
Arietids Oct. 12-23  2130-2330 N-S B
0230-0430 N-S
Orionids  Oct. 18-23  0000-0200  N-$ A
0600-0800 N-S A
0430-0600 NW-SE A
0330-0430 E-w A
02000330 SW-NE A

*Direction ?erfalns to path along earth's surfqre
between observer and station. Certain hours give
best results in certain directions.

have seen the biggest M E-skip open-
ing to hit the East and Midwest in
nearly 4 years. Signals from the Pan-
handle of Texas were skipping into
western New York on frequencies as
high as 152 me, as indicated by inter-
ference experienced by the Buffalo,
N. Y., Police Department from the
Amarillo, Tex., police radio. There is
a chance that TV dxers in these regions
may have had the chance to log
channel-7 skip signals over the same
path. Reports will tell.

Predictions

Meteor Showers: The table of meteor
showers listed explains the showers
expected during the months of Sep-
tember and October. Oct. 9 should be
circled on your calendar as the most
amazing and unusual dx date since
1946, and the most unusual day you
will be likely to see until 1972! This
date—from 11 am until 10 pm local
standard time—will be the date of a
most intense and unusual meteor
shower. Meteor counts as high as 400

o + 7
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TELEVISION

per minute make skip on channels 2-6,
the FM band, and channels 7-13 almost
a certainty during the 11-hour period.

The most unusual thing about the
whole affair—the skip signals on all
vhf channels and the FM band—will
be coming in from all directions during
the entire period. Signals will have the
general appearance of a sporadic-E
opening with fast fading ... except that
it can be expected on all channels—even
to channel 13! We cannot emphasize the
importance of this opening greatly
enough. If you are an experienced
dxer and have a good log of low-band
E-skip stations, we recommend you
watch the high band (7-13) for a
chance to fill out your log in this area.
FM dxers will do well to run a tape
recorder during the entire proceedings.
Due to the general coverage of the
opening, interference will be fantastic
on all quarters. Be sure to mark Oct. 9
on your calendar as a red-letter day
for dx.

E Skip: The last waning weeks of
the E-skip season should be upon you
as you read this, in late August. Gen-
erally speaking, E skip gets weaker and
weaker after Aug. 15, and the last
openings—though they may hang on as
late as Sept. 15—generally occur for
shorter and shorter periods of time and
are confined to areas along the Canadian
border, Great Lakes, and Gulf Coast.
These openings generally affect only

channels 2 and 3, and occur on east—

'TV PICTURE TUBES!
[ |

At Lowest Prices 1
I 10BP4 .. § 795 (7BP4 ..$ 9.95 21AMPY 8$i5.75 I
I 12LP4 8.50 17CP4 . 17.00 21ATP4.. 15.75
14B/CP1. 9.65 17GP4 ... 17.60 21AUP4.. 15.75
I 160P4 2.00 17HP4 . 12,50 2I1EP4 13.50 I
I6EPY 12.75 17LP4 . 11.50 21FP4 __ #4.50
I 16GP4 14.50 170P4 9.95 21wP4 14.00 I
16 KP4 9.95 (7TP4 17.00 21YP4 14.50
l 16LP4 10.95 19AP3 16.00 21ZP4 13.50 I
I6RP4 9.95 20CP4 13.50 24CP4 23.50
I 1I6WPY 1200 20HP4 14.50 21DP4 24.50 I
16PT4 9.95 21AP4 22.10 27EP4 39.95
l 17AVP4.. 12.50 21ALP4.. 15.75 27RP4 39.95 I
] 1 year warranty
Aluminized Tubes $5.00 more than above prices. I
Prices include the return of an acceptable similar
tube under wvacuuimn. These tubes are manufacluredl

from reprocessed used gtass bulbs. All parts and
Immerials including the electron gun are brand new. I

ALL PRICES FOB CHICAGO, ILLINOIS, De-

I posit required, when g¢gld tube is not re
turned. refun:dable at time of return. 2505
I deposit required on COD shipments. Old I
tubes must be returned prepatd. Tubes
I shipped Rail Express. I
WRITE FOR COMPLETE LIST,

1 3032 Milwaukee Ave., Chicago 18, Ill. [
i Dickens 2-2048 1

HI-F] COMPONENTS
SLEEP LEARN KITS

MERITAPE UNUSUAL
Low cost, high VALUES
quality recording FREE

tape. in hoxes or cans. 1959 CATALOG

DRESSNER, 69-02RE 174 St., Flushing 65, N.Y. |

—RECORDING TAPE—
PREMIUM QUALITY
—7’' Reels — 10 Day Money Back Guar.—
1800’ Mylar for $6.00
00’ Mylar - . 3 for 59.60
any assortinent—10¢7, Additional Discount—
(Add 15¢ per reel for postage) |

HI-FI COMPONENTS
Speakers — Kits — Tape Recorders
—TREMENDOUS DISCOUNTS—
Quotations, Free holesale Catalog Sent Immediately
by Return Mail.
ELECTRONIC WORLD, INC.
$799 Ist Ave. New York 28, N.Y.

SEPTEMBER,

24
Lots of 10,

1959

west paths (such as Miami to Houston)
as opposed to north—south paths (such
as Minneapolis to Houston). A general
rule of thumb, watch to your east in
the morning hours, and to the west in
late afternoon hours.

Trops: For Midwestern, Southern and
Atlantic Coast area dxers this is the
season. Hurricane weather patterns
may do little for your local football
game, but they do bring dx conditions
in the South and along the Atlantic
Coast. And in the Midwest, a cooling
spell in late August or early September
followed by Indian Summer is a sure

sign that ground wave is about to im- |

prove. In either case, watch your fringe-
area stations for signs—and then look
for stations farther away. Pay particu-
lar attention to the high-band vhf and
uhf channels, in the Midwest.

Report forms

As we study reports of distant FM
and television reception, we continue
to find it increasingly valuable that
dxers report to this column on our re-
port forms. When you use these forms,
tabulation of individual loggings is
made a fairly simple job, and we are
assured that no logging of yours will
go unnoticed. The forms are free to you,
and may be had by simply dropping a
postcard with the phrase “Dx Forms”
and your address to TV-FM Dx Col-
umn, Rapro-ELECTRONICS, 154 W. 14th
St., New York 11, N. Y. END

A complete guide to

HOW, WHEN, WHERE
T0 USE OSCILLOSCOPES!

Learn to use your ‘scope on all
types of AM, FM and TY work—and
see how much faster and more
accurately you get things done!

This 346-page MODERN OS-
CILILOSCOPES AND THEIR
USES teaches you all about
these versatile instruments. Spe-
cial attention is paid to aligning
oscillators, 1-F stages, discrimi-
nators, R-F sections, I-F ampli-

fiers, video I-I' stages,
sound traps, video-fre-
quency tuned  circuits;

checking picture gain, etc.
You get step-by-step in-
structions for making con-

nections, adjusting com-
ponents and setting ’scope
controls. And you learn to
analyze patterns fast and

right! Includes data on quan-
titative measurements as used
to diaguose many color T
troubles. Covers nse of ’scopes
in lab work, industrial elec-
tronics and teaching. 370 il-
lustrations.

PRACTICE 10 DAYS FREE!
——————————— =]
Dept. RE-99 I
g RINEHART & CO., INC,,

232 Madison Ave., New York 16, N.Y.

Send MODERN ORCILLORCOLES for 10-day nol
risk examination. If I lilke boolk T will then send yon
$6.50 (plus postage) promptly in full pavment. If
not, I will return book postpaid and owe you noth-

[}
| ing. (SAVE! Send $6.50 with order and Rinehart |
| pays postage, Same |0-day return privilege with
money refunded promptly.) |
| Name oo |
| Address..... |
| City, Zone. State.. ... e e R S |
| OUTSIDE U.S.A—$7.00 cash only. 10-day I
moncy-back guarantee. p

www.americanradiohisterv.com

NOT
JUST
BETTER... . _

For ALL Radio-TV
Replacement Applications

Naturally you want to supply your customers with
the best replacement electrolytic capacitors to
insure a satisfactory repair job without costly call-
backs. That's exactly what you do when you use
only Aerovox AFH twist-prong electrolytics.
Rerovox offers you all the lastest refinements —
85°C operation, improved hermetic sealing, rugged
prongs and terminals (including printed-wiring
types), and only high purity aluminum foil con-
struction throughout.

But quality alone is only part of the deal. Aerovox
offers you the widest selection of exact-duplicate
replacements in the entire industry. Your local
Aerovox Distributor stocks every rating you need.
Call on him today for all your capacitor require-
ments and at the same time ask for your free copy
of the latest Aerovox catalog. '

BUY THEM BY THE KIT.,.

see the AFH “Stack-a-’'Lytic” kits (AK-400
and AK-401) at your
Aerovox Distributor. A
selection of 8 or 16
popular replacement
units in a FREE metal
storage rack with
stacking feature.

AEROVOX

CORPORATION

DISTRIBUTOR DIVISION

NEW BEDFORD e MASSACHUSETTS
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HE old farmyard pumps
duced water in spurts as a
result of regular up-and-down
motion on the handle. Water
did not flow between the spurts (on
the handle’s upstroke).

pro-

STARTING POINT OF SQUEG
CUTOFF TIME  0SCILLATING TIME
_Q___Q___G_m_uc__
PERIOD
—4444-449Q =
PEROO
5
or packets that recur regularly; 1-a—
typical case of build-up; 1-b—Ilong and

s _ 3* A
\ o ——ce—
1
a
Fig. 1—Squegs are built up in groups
short dead times of the oscillator.

DEAD TIMF

-
I's 'I
l' “'
\/’\/\"r o

VIDEO VIDEO

7
BLACK DUE TO DEAD TINE
VIDEO

Eom B

b

Fig. 2-a—Dead time correlated with
video information. The dead time may
cover part of a synchronizing period,
either horizontal (as shown here) or
vertical; b—dead-time symptoms on the
picture tube. Successive periods are
black. Some may occur during blanking
and appear at the finish and start of an
active trace.
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A squegging oscillator produces a
similar output. Fig. 1-a shows squegs
(groups or packets of oscillations)
with intervening “dead” spaces. There
is no oscillation and no output dur-
ing this dead time. The length of the
oscillation period and the dead tine
are not necessarily equal, but depend
on circuit constants, as does the period
or repetition frequency of the squegs.
This period may be very low, measur-
able in minutes, or very high and
measured in microseconds.

Symptoms of squegging

If the local oscillator of a radio set
squegs, it punches holes in the sound
as if a mechanical chopper had been
inserted in the set. This is because no
intermediate frequency is produced
when there is no osecillation — during
the dead times of Fig. 1-a.

The frequency of the squeg may
vary like the quench periods of a
superregenerative receiver. The oscil-
latory packets may close up or spread
apart (Fig. 1-b). If the frequency is
in the audible range, a radio receiver
with a squegging local oscillator will
produce sounds varying from a
buzz to “plops.” A squeg rate above
audibility will result in a high hiss
[evel or an increase in noise on a sta-
tion.

Local-oscillator squegging of a TV
front end punches holes in the picture
and sound intermediate frequencies.
The eye will often see the effects on
the picture even though the sound may
not seem to be affected.

As an example, if the dead period is
10 microseconds, about one-fifth of a
horizontal line will be black — due to
absence of video information for that
part of the 54 psee of active scan.
(Unless the squeg occurred in the
blanking period, but due the repetitive
nature of squegs, succeeding dead times
will fall on the active portion of the
line.)

As dead time increases, some of the
dead spots will fall during sync pulse
time. The condition is illustrated by

WWW.americanradiohistorv.com

Oscillator
Squegging

This form of spurious oscillation
can produce some puzzling symptoms

By LUCIAN PALMER

Fig. 2. Losing one horizontal pulse now
and then will not affect the horizontal
sweep stability very mueh due to the
flywheel action of the horizontal afec
and horizontal oscillator. But loss of
an appreciable portion of the vertical
pulse groups will lead to vertical sta-
bility impairment (rolling, loss of
interlace) far more rapidly. The black
spaces in the picture information
definitely tie the trouble to squegging
though (see Fig. 2-b).

Multivibrators and blocking oscil-
lators may squeg as well as sine-wave
types. Stoppage of the vertical oscil-
lator results in bright compressed
lines where the trace has stopped. The
brightness tapers off rapidly, but not
immediately, as in conventional re-
trace and a part of the lower portion
of the picture is missing. (The vertical
oscillator does not drive itself into
retrace but merely stops in this case.)
Stopping of the horizontal oscillator
results in loss of high voltage in fly-
back systems, and no line is visible
during the dead period of the squeg.
At high rates of squegging, the result
may be a flicker. Examination under
a magnifying glass will reveal the
loss of video information if the local
oscillator is at fault, or loss of all line
structure if the horizontal oscillator
is acting up (due to no high voltage).

Causes of squegging

Squegs are caused by circuit condi-
tions that cut the oscillator tube off
for a definite time, then turn it on
again.

The most common cause is periodic
cutoff. A grid-capacitor-grid-leak com-
bination with too long a time constant
is the most usual reason.

Fig. 3 shows how this happens in the
Hartley oscillator circuit of Fig. 3-d.
Oscillations build up rapidly (Fig.
3-a) and increase the negative grid
bias developed across the grid resistor
(Fig. 3-b), since the grid is driven
positive each cycle and attracts elec-
trons which have to leak off through
R1. Increasing charge on the grid

RADIO-ELECTRONICS
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SPRAGUE

600 V.0.C.

BLACK BEAUTY

CAPACITORS

BEAT HEAT AND HUMIDITY

New DIFILM Black Beauty Capacitors lead the way in
tubulars! The operating temperature range of these
new capacitors goes up to 105 C (221 F) without volt-
age derating. Capacitance tolerance is held to +10%.*

e The new dual dielectric used in DIFILM Capac-
itors combines the proven long life of paper capacitors
with the effective moisture resistance of polyester
plastic film capacitors . .. to give you performance
that can’t be beat.

o Here’s the kind of performance you can expect from
DIFILM: very high insulation resistance, low power
factor, moderate capacitance change with temperature,

The major capacitor improvements come from

=

SEPTEMBER, 1959

SPRAGUE RESEARCH IS CONSTANTLY PRODUCING NEW AND BETTER CAPACITORS FOR YOU

excellent retrace under temperature cycling, and supe-
rior long-term stability . . . 2/l at regular prices!

o This high performance is fully protected by HCX®,
an exclusive Sprague hydrocarbon material which
impregnates the windings, filling all voids and pin-
holes before it polymerizes. The -esult is a solid rock-
hard capacitor section. These capacitors are further
protected by an outer molding of humidity-resistant,
non-flammable phenolic.

For complete technical informatzon on DIFILM Black
Beauty Capacitors, write for Bulletin M-759 to Sprague
Products Company, 81 Marshall St., North Adams, Mass.

*From .001 xF up

SPRAGUE

world’s largest capacitor manufacturer

-
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WHERE
THERE'’S
A FINE
TAPE

REGORDER...
| 5

there's

BRAND
ferro-sheen
tape

note to

NORELGO

owners

To insure
optimumn recording quality
with your excellent machine, the
recommmended tape is irish =211, ..
and for uninterrupted recording,

ish =724 with its 6 1lb. tensile strength
gives you one full hour at 7V2 i.p.s.
Send for technical bulletin.

ORR INDUSTRIES ING.

Opcelika, Alabama

[N
e}

FIX OLD
RADIOS
IN A
JIFFY!

Fix ‘em
good as new . . .|
without lost
time or
needless testing

This is the busi-
nesslike approach
to service record
keeping. Tripli-
cate forms serve
as order form,
invoice and office
record, with
spaces for com-
plete information
on every job.
Separate listings
for receiving
tubes, pix tube,
parts, serial num-
bers, labor and
tax charges, sig-

PROFESSIONAL
technicians

use

Lowe Klee's
OFFICIAL
ORDER BOOKS

irish

Often, it takes more time than it's worth to
fix old radios . . . but NOT when you own this
3Y;-pound, 744-page RADIO TROUBLESHOOT-
ER’S HANDBOOK! Just look up the old make
and model. Handbook tells exactly what is
likely to be wrong — shows exactly how to fix it.
No wasted time. No needless testing. Gives com-

mon_ trouble symptoms for over 4,800 old home |

receiver models, auto radios and record changers
made from 1925 to 1942 by 202 manufacturers.
Includes old tube and component data no longer

for every
TV-RADIO
service

call

natures, etc. 75c¢
a book, $6.50 for
dust-proof box of
10. In stock at
your distributor.
Write for your
free folder de-
scribing Dave
Rice’s OFFICIAL
ORDER Books,
including an ac-

available from any other source. 3
: : tual size sample
CUT SERVICE TIME IN HALF! copy of the handy
Bven beginners can repair old sets which might other- order form.
wize be tlirown away because serviee data i3 lacking!
fTandbook 1more than pays tor itself first time you use it! B I

Covers old set:
Kent. Belmont,
kmerson., Fada, (
I'ilot, RCA, Siivertone, Sparton. Stromberg and dozens
more. The only serviee guide of its kind still in print.

10 DAY FREE EXAMINATION

| Dept. RE-99, RINEHART & CO., Inc.
232 Madison Avenue, New York 16, N. Y.

made hy
Tosel,

Atwaler
Crosley,

\irline, Apex, Arvin,
Brunswiek, Clarion,

Send RADIO TROUBLESIIOOTER’S HANDBOOK for

-12, Kolster, Majestig, Motorola. Philco, |

For customer’s
prices on every
replacement part,
plus flat rate and
hourly service
charge data,
regional and
national, Dave
Rice’s OFFICIAL

10-day examination. If 1 decide to keep book. I will

then send . plus postage. Otherwise, 1 will re- PRICING D!GEST,
turn book promptly and owe vou nothing. listing over 63,000
(SAVE! Send 36.95 with order and we pay postage, ”.Cms $2 50
NG e s ELECTRONIC

Address.

Cily. Zone. State.

OUTSIDE U. S. A.—Price $7.45 cash with order only.
) Money back if you return book in 10 days.

[
[ |
| [
[ |
l Same 10-day retuin privilege with money refunded.) '
| [
[ [
[ [
[ [

PUBLISHING CO., INC.
180 N. WACKER DRIVE
. CHICAGO 6, ILLINOIS | some oscillators may cause squegging.
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capacitor drives the tube to cutoff and
holds the grid voltage at or near cutoff
until enough electrons have leaked
through R1 to permit oscillation to
begin again. This is the dead period of
Fig. 1-a.

The charge of the grid capacitor
leaks off and the oscillations start
again., The grid bias does not have to
return to zero-—only to a level that
permits oscillations to start. The squeg
cyele repeats itself.

Increase of the grid resistor value

| is the most common cause of a too-
long time constant. Check with an
ohmmeter or shunt the resistor with

another. Less common is increase of the
grid capacitor. Test by substitution
or measurement on a capacitor checker.
[f an abnormally low value of shunt
resistance (across the grid resistor) is
needed to stop the squeg, increase in
the capacitor is very likely.

Too much feedback can cause squeg-
ging. In the ecircuit of Fig. 3-d, the
P-part of the tank coil induces a feed-
back voltage in the G-part. If this is
excessive, the height (amplitude) of
oscillations shown at Fig. 8-a will
result in excessive grid bias (Fig. 3-b)
and squegging.

TANK CKT OSCILLATION
l SATURATION

I

" | aanor,
08Is_ f | P
GRID BIAS
QTEF____’___ o

Fig. 3-a—Oscillatory buildup in tank
circuit; 3-b—corresponding grid Dbias
developed:  3-c—chuaracteristie  curve
showing cutoff and saturation (see-
text); 3-d—Hartley oscillator cirenit for
illustration.

Feedback voltage P is dependent on
the position of the tap on the tank coil
and the gain of the oscillator tube.
Excessive B-plus voltage may be the
cause—check it with a voltmeter. A
new tube may cause a squeg as its
mutual conductance may be too great
in a critical circuit—tubes have a
manufacturing tolerance like other com-
ponents! The tap may have been mis-
placed ever so slightly in manufacture,
so that the number of turns on the P-

‘ STRAY CAPACITANCE

I
>
22

=Cu

T
4
&
-

I

)

INTERELECTRODE
CAPACITANCE

Fig. 4—Excessive stray capacitance in
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LOWEST PRICE EVER

ror A STEREO

29
AMPLIFIER! e

COMPLETE ... not a kit!

Price includes handsome gold, maroon
and white metal cabinet!

REALISTIC STEREOLYNE-7 AMPLIFIER

Another REALISTIC exclusive to electrify the HI-FI
world! Our engineers designed it. It was manufactured
to meet our exacting standards. We guarantee it to out-
perform $40 to $50 stereo amplifiers or your money
back! The REALISTIC-7 is a complete amplifier, de-
signed to get you into stereo at the lowest possible cost!
Operates from any low output crystal or ceramic cartridge

. has separate inputs for phono and stereo tuner . . .
outputs for 8-ohm stereo speakers. A unique tone control
circuit provides “flat” response on both channels . . . also
functions as rumble filter to squelch turntable noise.
Straight AC circuit — no hum! Ganged volume control
adjusts both channels simultaneously. Balance control
keeps both speakers in perfect balance for listening pleas-
ure. Size: 914”7 W '515” H x 413447 D. Can easily be
adapted for cabinet installation . . . front panel has 33"
edge for mounting. Order today. Convert to stereo. At
this price there’s no reason to delay.

4 ANS\SIN!‘

RV
REALY: 5" PN\IN RO(IS RAMD !M!\!S!
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12 MONTHS SUBSCRIPTION
TO BARGAIN BULLETINS

[ anen ¥

month-after-
month. Exclusive bargains in HI-FI,
AMATEUR RADID, LP RECORDS,
POWER TOOLS, OPTICAL GOODS
and TEST EQUIPMENT. Write today.

Page-after-page,

COMPLETE GUIDE
TO ELECTRONIC
PARTS BUYING

250 pages, 8% x 11,
illustrated handboak. Ar-
ticles, engineering data,

—.—

plus buying guide. Over
30,000 items. Available
Sept. 1

FILL IN — CLIP.— MAIL TODAY

RADIO SHACK CORPORATION, Dept.9E
730 COMMONWEALTH AVENUE, BOSTON 17, MASS.

Please Send me:

[OJ Bargain Bulletins

O 1960 Guide ta Elec-

for 1 year FREE!

tronic Buying 35¢

REALISTIC.. . dneriai BEST BUY i HI-HI Y

R S A RSN

iy —
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e T
i S L D —
STEREO AND AM-FM AND TURNTABLES THE FAMOUS
MONAURAL FM TUNERS AND CHANGERS ELECTROSTAT-3 SPEAKERS AND
AMPLIFIERS TWEETER SPEAKER SYSTEMS

PLUS a complete line of avdio accessories a' “rnuker to-you'' pnces
e T R e =

QUANTITY ITEM sv’l"r ORDER #f | SALE
IREALISTIZ?
AMPLIFIER* 8 Ibs. 90LX7023~_529.95
O Check [J Money [] C.O.D. ‘*Shipped by
Order express only
NAME
ADDRESS.
ciTy ZON= STATE

RADIO SHACK

CORPORATION

167 WASHINGTON SYREET, BOSTON 8, MASS.
730 COMMONWEALTH SVENUE, BOSTON 17, MASS.
230-234 CROWN STREER, NEW HAVEN 10, CONN.
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portion is too great. (A new coil is the
usual remedy unless the tap can be
moved.)

Improper dressing of the leads to
tube electrodes (socket terminals) when
making other repairs may result in a
squeg. Fig. 4 is a typical oscillator
cireuit found in TV tuners. Feedback
is through the interelectrode capac-
itance between plate and grid. There
is some stray capacitance due to tube
leads, pins, socket lugs, connecting
wires, ete. But if this capacitance is
abnormally increased by pushing the
connecting wires too close together, a
squeg can result.

Saturation squegging

In some types of oscillators, the
“tube” of Fig. 3-d is plural—the feed-
back is taken over several stages. Should
one of the tubes in the amplifier be
driven into saturation and permitted
to remain there for a period of time,
then squegging will result just as if the
tube were cut off. Since plate current
cannot change in the saturation region
(it is already maximum) no oscillatory
feedback can occur and the input volt-
age on the grid cannot be maintained.
Checking the grid bias on all tubes will
reveal this condition, which is the

result of too positive a bias on one or
more grids. It can happen because of
a leaking coupling capacitor—one of
the more common causes of saturation
squegging.

You

DOUBLE PROFITS [c

with these two ILLINOIS “HOT” LINES

really make extra profits

Shortwave oscillators

Some local oscillators on shortwave
radio sets squeg only on the shortwave
bands. A capacitor in series with the
grid capacitor may be added to the
bandswiteh in many models to lower
the time constant. The added capacitor
is necessary on some of the shortwave
bands only in most of such cases.

Multivibrator squegging

Multivibrators and blocking oscilla-
tors may present symptoms resembling
squegs that are not true squegs. (Nor-
mal blocking oscillator operation is
actually a form of controlled squeg-
oing.) Any intermittent operation will
cause an effect resembling squegging.

«
SINC N
RI
Fig. 5—Typical cathode-coupled multi-

vibrator ecircuit te illustrate true and
apparent squegs in this type of oscil-
lator.

First, see that the tube
intermittent (substitute).

itself is not
Then check

for possible poor contact on the variable
vesistor that acts as a frequency control

with

0

764(«( 244

Write for
our complete
catalog.

106

o
&2\
S are packaged in eye-
; appealing boxes.
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ILLINOIS “UMP" and “ELECTROMITE'' Capacitors are available from leading

ILLINOIS UMP Twist Prong Capacitors
which are especially designed for TV
fully

replacement. Each capacitor is

guaranteed for one year . . . and is
needed and in demand for re-

placement use NOW!

tionally guaranteed for
one year, these attrac-
tively-priced capacitors

;, Mode In U, 5. A

B

P oaduee 4

INTE—Flexible
Here are popular, fast moving Lead Types |
capacitors which mean repeat Heavily Waxed [®]

- business for you. They with- Cardboard E%ﬁ"“é
stand extreme moisture and Case = 8\ A g
temperature conditions. Made Easb_gf
of highest quality and vncondi- P ” -

IHCE—Tubular Types
Aluminum Case

MIKET Y \
ELECTROMlTE

=
4 MFD, |

electronic parts distributors.

ILLINOIS

CHICAGO 2

CONDENSER COMPANY
1616 NORTH THROOP STREET

2, ILL. EV 4-1300

Export Department: 15 Moore Street,

New York 4,

New York
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(hold control in TV sweep generators).

In Fig. 5 for example, intermittency
could result from poor contact of the
slider arm of R2 (hold) or intermittent
opening of C2 (coupling capacitor).
Such would resemble squegging with the
same symptoms.

Increase in value of either C1 or R1
of Fig. 5 will result in a true squeg.
So too will appreciable change of the
values of R3 and R4, which operate in
conjunction with C2 and R2 to flip the
multivibrator over. These components
control the regeneration or recycling
of the right tube. R4 and R5 control
recycling of the left tube in addition
to the amplification of the tube itself.

Blocking oscillators may squeg (ap-
parently) due to any intermittency in
their components. As in the case of
multivibrators, the time constant of a
grid circuit may be altered but this
symptom will show up as too low a
frequency of sweep just like excessive
values of either C2 or R2 in the multi-
vibrator circuit of Fig. 5. Here one has
the trouble of low sweep frequency
rather than squegging as the symptom.

The rather high peak wvoltages of
the waveshapes on components in both
multivibrator and blocking oscillator
circuits tend to produce intermittents
as described above. The best way to be
sure is to substitute parts—particularly
the capacitors—in such circuits rather
than spend too much time trying to
locate a defective one. END

ANOTHER GREAT

TRIO

TV ANTENNA FEATURE

wing dipole and
wing director

Today's most powerful combination.
The Wing Dipole contains 3 active
elements on the highs, forward Vee
to the fow band section, plus inte-
grated director. The Wing Director
obtains maximum resuvits from the
Wing Dipole.

Just one of the features that makes Trio the
most advanced TV Antennas in the world.
Choose from Trio's complete Zephyr aond
Color Series Antennas.

T

T Menifctiing Conpery

GRIGGSVILLE, ILLINO!S

RADIO-ELECTRONICS
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SET OWNERS SURVEYED

Fifteen students at Wayne State Uni-
versity in Michigan, under the direction
of Dr. . W. Johnson, interviewed 372
TV set owners in 15 areas of Detroit
early this vear, asking questions about
set ownership and repairs. Answers
showed that almost 25% of the people
had two TV sets. RCA’s made up 16.8%
of the sets in the homes canvassed, Ad-
mirals 14.1, Motovola’s 11.8, G-E’s 8.
Philco, Muntz, Zenith and Westing-
house accounted for another 25% and
the remaining 24% was scattered
among 30 brands.

The survey also found over half the
people stating they had their sets
turned on from 2 to 5 hours each day,
and about 40% saying their sets were
on for more than 5 hours a day.

Almost hall the people had had re-
ceivers repaired during 1958, and 30%
said they’d had service in the first 3-4
months of 1959. About 13% said they’d
had service in 1957 but not since, while
9% had never had any service.

One-third chose their service tech-
nician on advice of a friend, and just
under one-quarter said they chose a
neighborhood shop, while just over one-
fifth stated that they took their set
dealer’s recommendation. About 9%
went by the vellow pages of the tele-
phone book. But 43% said they ended
up with a local shop, while 16% used
“free-lance servicemen.” Another 117
used the dealer who sold the set, and
109, used factory service.

In one-third of the cases the sets had
been pulled. Over 90% said the repair
work was finished promptly. In 84%
of the repairs some tubes were replaced,
and in one-third there were other re-
pairs. Although 88% felt that their
repairs had been handled honestly, 11%
felt that the prices charged had been
too high. A large majority, 83%, de-
clared themselves satisfied with past
service; 239 felt $3 was a fair price for
a service call, 2569% thought $4 was OK,
and 247, said $5 was all right.

TECHNICIAN JAILED

A St. Paul (Minn.) repair technician,
Einest Eisenhower of 535 Goodrich
was jailed on charges of obtaining
money under false pretenses when he
failed to appear in court for trial.

He was first arrested following a
repair job performed for a St. Paul
resident. His bill for $41.50 included
$27.50 for cleaning the tuner and $5.40
for changing a coil. The city pros-
ecutor’s office alleged he did neither.

When arrested, Eisenhower appeared
before Judge Archie Gingold and was
released for trial the following Wednes-
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The RCA Kit Parade

PRESENTS. ..

A new
RCA-wv-miK%
VoltOhm
or only

995*

Also avoiloble
foctory-wired
ond calibrated —
RCA-WV.77E
YOLTOHMYST—
only $49.95°

*User Price (optional}

VOULTCHmysT
I} 18 % 5 x
T 0Ty
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°wv-77 H

1530
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FREE—New Booklet,
‘*Servicing Is Easy With
An RCA VoltOhmyst'*
offered with the pur-
chase of a WV-77E (K}
or WV-77E {$1 value).

Hams! Hobbyists! Service Technicians!—Here's the
y . ; ‘ SP

new RCA VoltOhmyst Kit you’ve been hearing about Measures-ECIHCAHONS

..combining dependable electronic performance DC Volts—0.02 volt to 1500 volts
and ease of assembly! in 7 overlapping ranges

Y

Look what you get—ohms-divider network protected e§|t¥°s'nt57 gflz"rslgggi'r}g‘;g':gég 1500
by fuse—.—ulfra-slim probes and flexible leads for AC Volts (peak-to-peak)—0.2 volt to
getting into those tight spots—leads, probes, and 4000 vo-ts in 7 overlapping ranges
power cord can be stored in sleeve attached to r?’leeSi::\ﬁ':ﬁ-n.f;omleg.lipopti]r:n T&nlgoé)SO
handle for increased portability—separate scales Terocenter indication for diaeei:

for 114 volts rms and 4 volts peak-to-peak maintain | inator aignment

; —+3% of full scale on dc
- o ments—all Accuracy.
instrument accuracy on low ac measurements—a ranges; +5% of full scale on ac

lettering on front panel acid-etched to last the ranges
life of the unit! Eggue-;{cy ngp""fe“t”at m“/Aithin
3 +5%, rom cycles to 5 Mc on
You can get the new RCA VTVM Kit at your local the 1.5, 5, and 1g-vo|t rms ranges
RCA Test Equipment Distributor today—it's gggktp:rgésm and 40-volt peak-to-
available “oﬁ-t.he-.shelf”! For Ii!erature, visit your DC Input Resistance — standard 11
nearest RCA Distributor, or write RCA Commercial megohmes (1 megohm resistor in
Engineering, Section Harrison, N. J. probe)

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.
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The RCAKit Parade

A New RCA
Volt-Ohm-

Milllammeter

...special ranges for
transistor servicing!

RCA WV-38A VOM

)
'
1}
]
L}
|}
]
0 £
UNI_Y $ (includes internal bat- | 0NI.Y $ 95
teries, probe and cable 1
with slip-on olligator ¢lip, 1 completely wired
ground lead and clip, assembly ] and calibrated
and operating instruction book- |
lets) 1
*User Price {Optional) 1

EXCLUSIVE! Extra 1-volt and 0.25-volt (250 mv) ranges permit wide appli-
cations in transistor servicing!

RCA WV-38A(K VOM Kit

EXCLUSIVE! New handle clips accommodate probes and test leads for extra
carrying convenience!

WV-38A SPECIFICATIONS
EASY ASSEMBLY... input - LA %hms e
% mount six components on the front panel Resistance ;%Egﬂohés =
Q volt on A
* mount all other components on one side Accuracy - + 3% DC, +;%
i i i AC (full scale
of laminated circuit board o e o 2??'
PO olts,
* put panel and circuit board together Scales Agofr;df"l[))%‘)o" 050
D * 50 ua, 1, 10, 100,
* slip on the knobs! 500 ma, 10 amps
P (bC)
i Extra ¢ 250 mv. and
Never so many valuable features packed into Iy e
a VOM!—Ohms-divider network fuse-pro- Frequency o AC—flat from 10
. Response cycles to 50 Kc
tected. Easier-to-read scales! Extra-large gtéssagéeKrce)sponse
5V, -inch meter. Polarity reversal switch. Im- Ohms . 30,3,6%%5: rr‘m_)
. (0-2,000 ohms),
proved frequency response. Full-wave bridge Rr):w(; (g.z%ob%%o
. q . ohms), Rx10,
rectifier. Less circuit loading. Standard dbm (0-20.600,000
g q . ohms)
ranges. PLUS—modern styling—it's an in- Dimensions « W. 5Va”, H 676",
"
strument you'll be proud to “‘show off!"’ ) &4

See it at your local RCA Test Equipment Distributor!

‘i’;i' RADIO CORPORATION OF AMERICA

o Electron Tube Division Harrison, N. J.
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TECHNICIANS' NEWS (Confinued)

day. When his case came up, Eisen-
hower was not present and presiding
Judge Keyes issued a hench warrant
for his arvest. Police brought him to
the courtroom where a new trial date
was set and his bail increased from
$25 to $200. He couldn’t furnish hail
and was taken to the city jail to await
trial —NATESA Scope

DO YOU BELONG TO A
SERVICE TECHNICIANS®
ASSOCIATION?

I‘or the benefit of service technicians
and their organizations RADIO-ELEC-
TRONICS is publishing a complete list
of the known television service associa-
tions in this country and Canada. Due
to the dithculty of contacting associa-
tions, our first lists will necessarily be
incomplete and sometimes inaccurate,
Service technicians can help us put out
a complete up-to-date list. If you know
of any association omitted from our list,
or can correct any of the old listings,
please write to: Association Editor,
RADIO-ELECTRONICS, 154 W. 14 St,,
New York 11, N. Y.

This month we publish a list of known
local associations in Pennsylvania. We
will list focals in other areas in subse-
quent months. If there is a group near
you, why not contact them. It’s for your
benefit.

To learn of the association nearest
you now. drop a postcard to: Associa-
tion Editor, RADIO-ELECTRONICS,
154 W, 14 St.,, New York 11, N. Y.

FEDERATION OF TELEVISION-RADIO
SERVICE ASSOCIATIONS OF
PENNSYLVANIA, INC.

67 South Main St.
Carbondale, Pa.

Leon J. Helk, Secretary
ELECTRONI((:: DEALERS ASSN. OF WESTERN

6026 Station St.
Pittsburgh 6, Pa.
Joseph Simandi, Secretary

ELECTRONIC TECHNICIANS ASSN. OF
LANCASTER COUNTY

Box 264

Ephrata, Pa.

Gilbert L. Sweigart, Secretary

LACKAWANNA RADIO & TELEVISION
TECHNICIANS ASSN.

2224 Capouse Ave.

Scranton, Pa.

John F. Roche, Secretary

LEHIGH VALLEY ELECTRONIC ASSN.
889 N. Graham St.

Allentown, Pa.

John Zeigler, Secretary

LOWER BUCKS COUNTY TELEVISION SERVICE
DEALERS ASSN

1674 Newportville Rd.

Corwell Heights, Pa.

Edward Zychal, President

LUZERNE COUNTY SERVICEMEN'S ASSN.
Box 309

Wilkes-Barre, Pa.

Milan Krupa, Secretary

TELEV\S!ON SERVICE ASSN. OF DELAWARE
VALLE

4710 Old York Road
laceiphis 41, [

Lewis J. Smith, Secrefcry

TELEVISION SERVICE DEALERS OF DELAWARE
COUNTY, INC.

Box 355

Chester, Pa.

Leon Skalick, Secretary

u m
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COLLECT BY TELEPHONE

From the TESA News (St. Louis),
comes this suggestion on collecting
overdue bills: “The average television
service company has its service man-
ager or owner as part-time coilection
department. Many times one phone
call will do the work of several written
notices and statements. Strength of
the telephone for collection purposes
lies in ‘facing the matter out’—in hav-
ing a two-sided discussion of the sub-
ject. A personal call by telephone com-
pels some kind of answer, some promise,
as only a small percentage of people
are dishonest.”

TESA lists these points to follow:

“l. Be sure to talk to the right per-
son.

“2. Begin by telling who yvou are and
review the bill, the time, the situation.

“3. Listen to the customer’s explana-
tion for nonpayment. There may have
been an unusual condition—illness, va-
cation, etc. Wateh for a possible com-
plaint about product or service.

“4, Ask what payment date he will
agree to. Get an exact date. Record this
date. If pavment is not made on that
date, follow up immediately with a call.

“3, Don’t sound antagonistic. Do not
be angry or irritated. Do not joke. Be
firm and businesslike.”

ILLINOIS LICENSE BILLS

From Chicago, the Associated Radio
& TV Servicemen report that two bills
aimed at service technician licensing,
one a state-wide measure and the other
geared specifically to regulate Chicago
technicians, were defeated. ARTS said
that it “fought bhoth of these efforts
against odds, but with the . . . support
of more than 160 Illinois service-
men . . . This is the third time that
ARTS has fought and beaten licensing
legislation in the state.”

CORRECTION

The principal speaker at the banquet
held during the recent Electronics Tech-
nicians Forum in Philadelphia was Mr.
Gale Carter, executive secretary of the
National Electronies Distributors As-
sociation, not Mr. Donald H. Stover as
stated in the August issue. Our thanks
to Dave Krantz of the Pennsylvania
Federation for this correction.

OHIO INDEPENDENTS OPPOSE

A city ordinance whieh has been pro-
posed to license radio-TV service tech-
nicians in Middletown, Ohio, was op-
posed at a meeting of the Middletown
City Commission by 33 men who said
they serviced television receivers and
radios. The proposed licensing had pre-
viously been supported by the Tele-
vision & Electronics Service Associa-
tion, according to published reports.

ID CARDS FOR DEALERS

The George D. Barbey Co., Inc., com-
ponents distributor of Reading, Pa., has
decided to serve only the service tech-
nician who presents an identification
card. The company checks the informa-
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he RCA Kit Parade

PRESENTS...

A new

RCA
scilloscof

higher gain. ..

wider handwidth
for greater value!

RCA W0-33A (K)
3-Inch Oscilloscope Kit

ONLY § 93"
s
{complete with Low-
Cap/Direct Input
Probe and Cable}

Wsweee sey

RCA WD-33A
3-Inch Oscilloscope

ONLY § 93"

R3]
completely
wired and
calibrated

*User Price {Optional)

When you buy a scope...this is the scope for you! Whether you're a
technician, electronics hobbyist, ham, or an electronics engineer, the
WO-33A will give you what you need in gain, bandwidth, transient re-
sponse, accuracy, versatility, portability! AND ...you can take it with you

—on the job—anywhere!

* for ACCURACY —voltage calibrated frequency-compen-
sated, 3-to-1 step attenuator.

* for MEASUREMENTS—scaled graph screen and calibrat-
ing voltage source allows direct reading of peak-to-peak
voltages.

* for STABILITY —>'Plus-Minus’ internal sync...holds sync
to 4.5 Mc.

* for COMPLETENESS—shielded input cable with low-co-
pacitance probe included.

* for PORTABILITY —compact size—W 6% " x H 834" x
D 10%, " —weight only 14 pounds. Plus built-in brackets to
hold power cord and cables.

Here’s the “all-purpose’’ scope! All the bandwidth you
need for servicing color-TVY, video broadcast monitors and
cameras; and for square-wave testing of audio and ultra-
sonic equipment! All the gain you need for low-level audio
work—servicing pickups, microphones, preamps; plus signal
tracing radios, amplifiers—trouble shooting communications
signaling systems, ham radio and hi-fi equipment, indus-
trial electronics mochinery and many other applications.

® Electron Tube Division

www.americanradiohistorv.com

WO-33A SPECIFICATIONS
Vertical Amplifier
Narrow Band Position
Sensitivity « 3 rms mv/inch
Bandwidth « withen —3 db,
20 cps to 150 K¢
vertical Amplifier
Wide Band Position
Sensitivity « 100 rms mv/inch
Bandwidth « within —3 db,
55cps to 5.5 Mc
Vertical Input Impedance
At Low-Cap cable input « 10 megohms,
10 ppf (approx.)
At Direct-cable input « 1 megohm,
90 upt (approc.)
Sweep Circuit
Sawtooth Range « 15 ¢eps to 75 ke
Sync « external, > internal
Line Sweep: « 160° adjustahle phase

See it at your local RCA Test Equipment Distributor!

RADIO CORPORATION OF AMERICA

Harrison, N.J.
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TECHNICIANS' NEWS (Continved)

tion submitted by prospective custom-
ers to be sure he’s ‘“legitimate” and
then issues the identification card. The
distributor’s manager, Sydney A. Reber,
said that many of his dealer—customers
have complained with good reason that
their own customers have been able to
buy tubes and parts in the past at
wholesale prices.

“PART-TIMER’S EVIL”

In the NATESA Scope, monthly pub-
lication of the National Alliance of
Radio-TV & Electronic Service Asso-
ciations, executive director Frank Moch
says in part, “During the Nashville
meeting I talked to dozens of NATESA

[im WITH

g o

| MANAGERS
FREE GIFT

Includes 8 categories:
disc-ceramic-tubular condensers,

people who expressed concern for the
plight of legitimate ethical operators
of home electronic service businesses . . .
tougher each day ... volume of service
is going down . . . stretching their work
day . .. they have reached the limit. . . .

“Obviously the cause in all cases is
the part-time servicer. These are now
outnumbering the legitimate business
operators by as much as 20 to 1. It
appears that whenever a person needs
a few extra dollars or gets laid off
from any job, he seeks to make ends
meet in TV service. Having no over-
head and assuming no responsibility,
his rates are far below those needed
by a business establishment. We should

EVERY 12-PAK ORDER

YOU GET THIS

PAKette

Worth $10.00—Lektron’s Introductory PAKette

transistor, diodes, volume controls, resistors,

hook-up wire—all pre-packed in 8-

compartmented carryall to save you money!

FREE- Best in Electronics YEAR’S SUBSCRIPTION

NEW GIANT BARGAIN CATALOG

Lektron's Exclusive Poly Paks!
Formerly $1.00 Per Pak!

15 Pg’ 'DRILL SEYT 30 POWER RESISTORS
18” thru 14" x 84ths, W ow, to
RE] $’3callbmted case. 886 SEI]b 1()!;{ vumans 100'88c
eg. -1bs. eg. §1
MINI GEIGER COUNTER 30 MOLDED CONDS RS
D Dozens of ra- Asstd. Finest made.
5 sd‘g/l’u:n detectlon 880 i Wi, 2 ths, Luwestssc
ses. 2/ long. price.
E lg END&WRE:CH 51557’ 40 SUBMINI-RESISTORS
© long. Asst. values.
thru 7/ 167 it 75
o gsc Reg.x:,sg'w 10 10 megs.g@a

a0 HI Q CONDENSERS

0 Flnest porcelain. NIO's, 60 CONDENSER SPCL!

7 Molded. paper cer-
Reg. 'ogm : 880 C amle,  ofl, m(c'a, 880
4 POWER WOOD BITS dlse.  variabte: 2-1b:
Hl -Q steel, 3&. Lo, 34, 10 ROTARY SWITCHES

. 57 lon Assorted gangs.
T, % i 88c 308, neg” 372 88¢
2 TRANS'T'R VARIABLES 75 RESISTOR SPCL!

143" sq., 2”7  shaft, WW, precision, carbon
D Duz}l‘l 305 mme. 88 [T Variabec<Shmi; 388¢
‘al.

53 Ibs. 815 va
13 SEfien’ cimcuirs 40 PRECISION RES'T'RS

Built - in reslstor - con- ;

[] denser " couplim c|r Asst, poarbon. | W 88¢
qults for submini. I lb 8. [ 7 bk, Al

Reg. % £

5" HOBBY SPEAKER

_is e AN ?&]0055 Tor radlos, code oasc8
L] teads. For hobby Tagreoms; - 2 1bs.
projects. 880 R o ¢

20 HI-Q MOLDED OILS 000-999 COUNTER

Used in finest comner: Veeder-Root. Resets mo-
| eclal-gov't  eqpt; o8 to{;, coils, etc. 880
}zncgl n;siam Goowus ibet 880 HEARING AID PHONE
35 DIsC conuznssns O gl',vslml. wl/lgord $5§‘880
g - 1]
D 5‘0“63'\'33" Regp $a 5°88¢ 60 :!)ADgIO-TVgKNOBS
20 PILOT LIGH D Asstd.  colors. insula-
D Popular H‘xgl\]ighl slzes $”tion. 2qlbs Reg. 880
mint. bay screw many
types. 2108V. Wt. I'lb. 88¢ 2 VARI- LOOPST CKS

JEWELERS SCREWDR'V'RS Adj. 540 - 1500 kcs.
Set of 5: dif. sizes. Transistor radios. 88
Precision male. forg@@a  cte. 1 Ib. ¢

Sub-mini work. Wt.11b. 5-.1N-1 DRILL BIT

60 MICA CONDENSERS Reams, saws,  copes,
.00025 10 .01 to 1200 D drills, shapes. 880
- V. Silver tgo. 25 880 Hand-power drilis.
values. Reg. $28 $25 SURPRISE PACK!

35 TUBE-SOCKETS

Large, varled ssort-
D 4 10 9 plu shield-based s o o 2 Y

lbl:_"“o - TV 880

ment

incl. 2 Ibs. Reg. 880 parts. 3
R 300-FT. HOOKUP WIRE
70 TBLR CON’'N'SRS -1 Tinned, asstd. sizes,
Paper, molded: to .5 mnf colors. 2 Ibs. 88
to 1000V.  2-1bs @8y  Reg. 35, ¢
Reg. S14. 8 RCA PLUG-N-JACK
WIRE STRIPPER Sets matehed. Most
D Strlps. cuts #16 thru poplr. amps. tun. 880
22 hookup. Wi. @@a ers. phonos.
1 Ib. 70 HI-Q RESISTORS
2 NPN TRANSISTORS Insulated,  carbon: 1op
Usdo‘d lnwpoplulnr make t00. Y2 & 1w, 10 ohms
radios. arth to 10 megs. 2 1bs.
$5.00 88c 2 1%.7 88¢
ORDER BY BLACK-TYPE HEAD-
HOWTO ORDER]/ vines, ic., 20 ni-q oiLs, 88c.

i State price with cach item. Send
Min. 2 paks per order] check or M.0. including suffi-
cient postage; cxcess returned. €.0.D. orders, 259%, down;
rated, net 30 days. INCLUDE POSTAL ZONE ‘in address.
(Canada postage, 48¢ 1st Ib.; 28¢ ca. additional Ib.)
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750,000 Poly Pak™ Sold

4 OUTPUT XFMRS

SUN BATTERY
E] S50L8, etc. 3 Ibs. Reg. E] S:mlhr to famed B2M.
8 Save

fapos Swe olerggy [ Wle 88
2 TRANSISTORS IF’'S "6 ROLLS OF TAPE
D Double-tune; only 880 E] Popular plastie friction,
%" sq. 456 kes, rubber, cellophane. 880
70 ONE-WATTERS

E] Asstd. value c'\rhonssc 515 SEALED RELAY!
resistors. 507 to

DC coll. For precision;
clrcullso 1 880
1

OLV BOXES
D Cl/al pllqskuc, hinged
w/sn 1p ocks
Asstd. 1 1h 80
40 "SILVER" MICAS
Finest made condensers.
Asstd. values.

MINI-RADIO KIT
Loopstlck, jacks, dlode Red; for

multitesters,
& (nstr 1 Ib, Reg.ssc 150 e\:tsz Uses std. tips. 880
> 8 SUB-MINI SOCKETS
P S M o0 Mica-filled. For transls-
s 1 1 tors, sub-mini.
¢ps. 1 1b. Reg. 37.88c work - c

' 100 RESISTORS
S fitcon piopes, A0 TRATONS, 1
1N23. Reg. $36. ¢ to 2W. 1 & 509, to 2
sosrsnmmn? STRIPS - 88¢
older:lug & bind- VISE
O B0 iFes. 210 88¢ 0 HOEBNgBENCHRVY

60 COILS, CHOKES tables too. Steel. 880

IF, RF, ant., slug- 1 1h

tuned, too. 3 lbs.ssc 40 SUBMINI COND’SRS
Reg. $15. D For transistor, printed

10 ELECTROLYTICS circuits. 1 lb. ¢

Radio, TV. 10-500 mf Reg. $7.

to 350 VDC. 3 lbs. 880 10 VOLUME CONTROLS
Reg. $1

Some “/sthches
5 ROLLS MICRO-WIRE E] 1bs. Reg. 8 880

# 24 thru 82; for tran- 100 HALF- WATTERS
sistor, sub-mini. 880 Asstd, value carbon_re-
. sistors, incl. 0.8 ¢
12-HR. ‘SPACE' CLOCK §12-val.
D Powered by penlite cell. 2 'flca’ POWER MOTORS
Hohh?";:{s' $8 wval. ¢ D 1 lo] 3VDC;  from
20 ARTISTS BRUSHES m.g,‘,’“'f}/"%scf‘ 15, Ferm-88¢

1000/ pure bnsﬂe- 50 PLUGS/RECPT'CLES
s(;zes 1-6. Reg. @80 D Audio, power, line, bat-

7 SCREWDRIVER SET Reg

tery. spkr. 3 Ibs.
D Asstd. sizes; wall rack. 2 SEEENIUM RECT'F‘SREc
171b. '$3.30 list.gg¢ [] A¢h, 63 mi, for 110
1500 PCS. HARDWARE o F‘;:}gmfl‘f““s MPd.g8e

Nuts, 5, washers,
D ex‘é lslic:;e‘ﬁ)s_ ¥ glsc' 2 WUERTH SURGISTORS
Reg. 8$6.

Prolecls tube life in

3 TRANSISTOR XFMRS TV. Simple usc, w/
D ‘S\ublxlnini tslze. 100 uses. ":‘E‘]‘;‘y‘nneéo §sec time-@Qe
udio, etc. E
Reg. $10. 88¢ 4" 0SCILLATOR cOILS

35 TWO-WATTERS Mini,
D Carbon res‘storszssc 850
incl.19%. Reg.s$12. Reg. $4.

transistor. Covers
to 1600 kes. 88°

31 Everett Ave.
CHELSEA 50, MASS.
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all recognize the part-time servicer as
the No. 1 problem. How can you com-
pete with a man who works after nor-
mal hours, Sundays and holidays, and
has no overhead or responsibilities . .. ?

“The best answer is licensing by the
states, since only in this way can you
expect that a reasonable degree of
proper assumption of necessary costs
and obligations will put all competitors
on an equal starting basis . ... Failing
the establishment of licensing in your
area, I urge you to adopt self-licensing,
such as was developed by TESA-
Chicagoland. Use every applicable tax
and other agencies to force the part-
timer to assume his proper burdens....”

ORANGE CO. CERTIFIES

The California Society of Radio &
Television Technicians, Orange County
chapter, reports on progress in its
“Approved Technician” program. Tech-
nicians must qualify through schooling
or experience as well as by taking and
passing an examination. After passing,
they receive cards identifying them as
Approved Technicians, and are supplied
with gummed notices which they may
stick to bills or put on the back of TV
sets. The notices say, in part:

NOTE TO CUSTOMER

Mr. John Doe, who has serviced this
TV receiver, has been classified an “Ap-
proved Technician” by the Orange County
Chapter of the Society of Radio & TV
Technicians, Ine., of California, after hav-
ing passed a comprehensi\e examination
given at Fullerton Junior College in April,
1959, and having to his eredit at least 2
vears of TV servicing experience...

WASHINGTON LICENSING

TV service technicians would be
licensed in the District of Columbia
under bill HR-7714, introduced by Rep.
Foley (D, Md.), “to protect the public
against abuse and fraud.” Regulation
of service technicians would cover
“installation, maintenance, repair, re-
placement, testing, inspection and mod-
ification of TV and radio-TV receiving
apparatus.” Initial license fees: Con-
tractors $25, technicians $15, appren-
tices $5.

ADDRESSES NATESA

Robert G. Middleton, television con-
sultant to RaDI0-ELECTRONICS and con-
ductor of our Television Clinic, appeared
on the program of the National Alli-
ance of Television & Electronic Service
Associations, Hotel Congress, Chicago,
Aug. 20-23, as the representative of
this magazine. His talk was entitled
“New Technical Developments—What'’s
Coming Next in Color TV.” END

WANT A ROLLS-ROYCE?

Shure Bros., Evanston, Ill., are giv-
ing a Rolls-Royce auto, to be awarded
at the October New York High Fidelity
Show, as the prize in a 25-words-or-less
contest, “I like Shure stereo pickups
because...” Blanks are available at
Shure dealers; the contest was sched-
uled to end Aug. 31. The winner will
also get a trip to England for two if
he has bought a Shure pickup.

RADIO-ELECTRONICS
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COMDUETORS

ROM mesa switching transistor to
parametric amplifier diode to hi-fi
output tube is the itinerary of our
trip through this month’s releases.

2N702

This high-speed switching transistor
is an n-p-n diffused-base mesa silicon |
unit. It features a low saturation volt-
age, a guaranteed dc¢ beta range and is
packaged in a subminiature case.

EMITTER

)BASE 2N702

0" COLLECTOR

Tentative design characteristics of
the Texas Instruments transistor at
25°C are:

lcso (maximum) (/ta) 0.5
(Vee=10, 1:=0)

BYcio (minimum) 20
lcso=10ua, le=0)

BVch (mmimum) 15
(|cgo: |0,U-a, |s‘=0)

hee {minimum}) 15
{maximum)) 45
(Vce=5, lc=10 ma)

BVeso (minimum) 5
(le=10pa, 1c=0}

Vee (maximum) 1.2
(Vee=5, lc=10 ma)

Vce (saturation) (maximum) 0.6
(lc=10ma, ls=2 ma)

Parametric amplifier diode

Semiconductor diodes in a high-gain
3,000-me parametric amplifier provide
noise temperatures as low as 100° above !
absolute zero, operating at room tem-
perature. The diode, made by Hughes
Aireraft’s Semiconductor Div., also has
other mierowave applications, such as
switching and harmonie generation. It
is available in two versions—one for
below 1,000 me and another for the
microwave region.

The 3,000-mc parametric amplifier
using the Hughes’ diodes gives 30 db of
amplification with a 2-mec bandwidth
or 10-db amplification with a 25-mc
bandwidth.

2N456, 2N457

Germanium p-n-p alloy junction
transistors for power-switching, volt-
age-regulator, multivibrator, de-to-de
converter, and power-supply -cireuits,
and relay actuating devices in indus-
trial and military equipment. They may

also be used in large-signal class-A or

SEPTEMBER, 1959

TONEARM CONTROL

lowers the
tonearm
into the
lead-In
groove...
lifts it
after play!

dexlel' chemical corp. ® consumer products div. » 845 Edgewater Rd., N.Y. 69

WwWWW.americanradiohistorv.com

If the tonearm skps out of vour fingers and
bounces over the record—the record is
ruined! If you're unlucky, you will also
need a new stvlus and possibly a new
cartridge.

Why take a chance? pDEXTRAFIX® TONE-
ARM CONTROL prevents such accidents! It
places the stylus in the lead-in groove—
gently and accurately. Then, at the end
of play or at any point on the record, it
lifts the stylus from the record. And the
stylus cannot teuch the record until the
lift bar is again 'owered for the next play.
The pExTRAFIX® TONEARM CONTROL also
facilitates “cueing” at any point on the
record.

A must for turntables—and record
changers with manual operation!

Another quality product
by the manufacturers of

LEKTROSTAT®

Record Cleaning Kit

o

&
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THERE’S A

FOR EVERY REQUIREMENT

Best by field test! In every area, for every requirement, Taco
antennas top them all! For better performance, easier in-
stallation, greater dependability — choose the leader — a
VHF or UHF, every antenna installation

Taco antenna.

becomes more profitable when you use a Taco antenna. i

TOPLINERS — TRAPPERS —EXPLORERS — BOWTIES

—everyone a winner in its class, and everyone a Taco quality product.

WRITE FOR COMPLETE CATALOG...

TECHNICAL APPLIANCE CORPORATION » SHERBURNE, NEW YORK

In Canada: Hackbusch Electronics, Toronto 4, Ont.

All MAKES & MODELS

EXCHANGED
OR
OVERHAULED

$9.95
NET

%0 DAYS
WARRANTY

COMBINATION
UHF /VHF
UNITS

$19.90

l ALIGNED TO ORIGINAL STANDARDS I

Price includes labor and minor parts only,
defective tubes and damagaed.major parts
are extra at net prices

Forward defective tuner complete wiff tubes,
shield cover #ind any damapd;i;)arts
QUOTE MAKENIERMODEL

EOW £hicabyo or Toronto
Wa will ship C.OD.

CASTLE TV TUNER SERVICE

5710 N. WESTERN 152 MAIN ST,
CHICAGO 45, ILL. TORONTO 13

U.S.A. CANADA

112

TV TUNERS REBUILT | |

TRAINS YOU
IN SPARE TIME
AT HOME

EV

RADIO - Col-

Only from famous COYNE do you get this
modern up-to-the minute TV Home Training,
Easy to follow instructions—fully illustrated
with 2150 photos and diagrams. Not an old
Radio Course with Television tacked on. In-
cludes UHF and COLOR TV . Personal guid-
ance by Covne Staff. Practical Job Guides to
help you EARN MONEY QUICKLY IN A
TV-RADIO SALES AND SERVICE BUSI-
NESS —part time or full time. COSTS
MUCH LESS—pay only for training—no costly
“put together kits.”’

SEND TODAY FOR FREE BOOK
SEND COUPON or write to address below
for Free Book and full details including EASY
PAYMENT PLAN.NO COSTOR OBLIGA-
TION-—-NO SALESMAN WILL CALL

B. W. COOKE, Jr., ® by FOUNDED 1899
Pres. ELECTRICAL SCHOOL

CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT
1501 W. Congress Pkwy. Dept. 69- Hs, Chicago 7,1l

| New Coyne Bunldmg, Dept 69-H5,
1501 W. Congress Pkwy., Chlcago 7, I,

Send FREE BOOK and details of your Television
| Home Training offer.

I Name — I

I Address_

wwWWw.americanradiohistorv.com

NEW TUBES & SEMICONDUCTORS (Cont'd)

EM!TTER

~

A‘/_\ N

| fo)m

{ k.@o' ) )
~ \J{O \o <

DG )

PIN \\" i "~ COLLECTOR R

{METAL MOU
INSOLATNG - Base FLANGE )
2N456,2N457
class-B push-pull audio-frequency os-
cillator service.

Typical operating characteristics of
these RCA transistors in the switching
circuit shown ave:

vsupply (BATTZ) 28

base biss (BATTI) I.5

Rgon (ohms) 50

! Rbsse bais (R1) {ohms) 150

R. (R2) [ohms) 56

lsarnt (turn-on base current) (ma) [}

Igatrz (turn-off base current) (ma) 0

Switching time

T (delay time) (usec) 10
T. {rise time) {usec) 130
T. [storage time) (#sec) 25
Ti (fall time) (usec) 85

Piotst {mw) 123

G (db) 33.7

Efficiency (%) 99.3

Power output {watts) 13.1

2N456,2N457 _
‘[L' R2  OUTPUT
ReeN RI | 3564 VOLTAGE
500 ‘50“ ; | S—
=
i @PULSE ATT! ’ BATT 2
1=
BASE 1]
CURRENT I |
BATT ! 'IBATT 2
IR B A
INPUT WAVEFORM TIME]
' H=)
[ OUTPUT —
VOLTAGE 10%

b k! _.90%
TIME
- "
T, <
| <
' CONDITION
i OUTPUT WAVEFORM

The 2N457 differs from the 2N456 in
that it has a higher maximum peak
collector-to-base voltage rating and
higher breakdown voltage ratings.

2NI1191, 2NI1192, 2NI1193

These germanium p-n-p alloy junction
transistors are designed for general-
purpose applications in the audio-
frequenecy range, including both ampli
fier and switching service.

Maximum ratings of these Motorola
transistors are:

Tfr’r

BVcrr 25
BVieo 25
le (m 200
Pc (mw) (in free air} 175

RADIO-ELECTRONICS
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TUBE PROBLEM:

The Armed Forces
needed a new version
of the 6J4 reliable
tube type which would
provide a tube life

of almost 1000 hours.
Existing tubes of

this tvpe had an
average life of only
250 hours. In addition,
this new tube had to
be produced under
ultra-high quality
control standards.

SONOTONE
SOLVES IT:

Bv making
improvements in

the cathode alloy and
setting up extremely
tight controls in
precision, manufacture
and checking,

Sonotone engineers
produced a 6J4WA
with a minimum life of
1000 hours ... most
running much longer.

RESULTS:

The Sonotone 6J4WA
is one of three reliable
tubes now being
manufactured under
U.S. Army Signal
Corps RIQAP
(Reduced Inspection
Quality Assurance
Program), monitored
by the U.S. Army
Signal Supply Agency.
And the same rigid
quality standards
apply to Sonotone’s
entertainment type
tubes as well.

Let Sonotone help
solve your tube
problems, too.

Electronic Applications Division, Dept. TE-99
ELMSFORD, NEW YORK

phones, tape heads, electron tubes.
In Canada, contact Atlas Radio Corp., Ltd., Toronto

Sonotone.:

L=ading makers of fine ceramic cartridges, speakers, micro-

NEW TUBES & SEMICONDUCTORS (Cont'd)

) E?WTTER
427X\ 2N119)
.200" | ollsase  2NI192
2N!193
T/
COLLECTOR

Operating characteristics in a com-
mon-emitter circuit are:

2NII9r 92 .93

hee {maximum) 70 125 250
(Vee=6, le= | ma, f=1 ke)

G. (typical) (db) 42 44 4
(VCez'.b, le=1 ma,f:l kc)

NF (typical) (db) 10 10 10

{Vee=4.5, le=0.5 ma,
f=1 ke, Rs=100 ohms)

7189

A miniature beam-power amplifier
featuring high power output and power
sensitivity. Two of these CBS-Hytron
tubes, operating in push-pull with a

7189
IC-INTERNAL CONN
00 NOT USE

peak af input of 29 volts (grid-to-
grid), provide 24 watts. The tube has
a 6.3-volt 760-ma heater.

SEPTEMBER, 1959

—

Ve 450
Vo2 300
Vei (neq) 100
Pr (watts) 12
Pez (peak) (watts) 4

(average] (watts) 2
Ik (average) (ma) 65

Re: (fixed bias) (megohms) 0.3END

INTERFERING FINANCE

The FCC received a complaint of
poor TV visibility by 60 families shar-
ing the master TV receiving antenna
on a Connecticut apartment building.
Inquiries revealed that the trouble ex-
tended over an area containing 500 re-
ceivers. An FCC engineer found it was
caused by a defective flashing neon
sign in the window of a local finance
company. The manager (not because
of financing any of the sets involved)
immediately tuirned the sign off and
arranged to have it repaired.—Kilo-
cycling With FCC

wwWw.americanradiohistorv.com

why your next speaker
system should be

e AUDAN
PARAFLEX

« Only Audax incorporates the
Patented Parafiex Foam Suspen-
sion to give longer travel to the
cone, resulting in honest bass
without boom or hangover. You
get bass with real bottom!

» New Styrofoam Radial Strut-
Bracing reinforces cone, assures
rigid piston action, preventing
cone break-up. Eliminates distor-
tion, provides clean reproduction
up to the full-rated power output.
Needs as little as 10 watts output.
You get greater amplifier economy
in stereo installations.

» New Oriented Grain-Processed
Magnet gives 20% more efficiency
than standard Alnico V.

+ New Ducted-Slot Enclosure spe-
cifically designed to enhance the
depth and striking realism of the
Paraflex high-compliance speaker
units. Speakers are located sym-
metrically on each side of the
ducted slot, resulting in clean bass
without trace of boom or unnat-
ural heaviness.

+ New, dramatic enclosure styling
by George Nelson—featuring...
new, three.dimensional Dynel
“*Acoustiscreen’’ grille, removable
for cleaning!

« Audax Parafiex Speakers are
lab-tested and a performance seal
on each unit indicates its reso-
nant frequency = 1 cycle.

Model CA-80 12” x 12" x 24" with two full range
speakers—$99.95

Mode) CA-100 15” x 12” x 25" with two 10” full
rsa1n3ge sﬁpeakers and 2 matching cone tweeters—
9.9

Write for free catalog and specifications, to:
AUBAX Division of the Rek-0-Kut Co., Inc.
Dept. RE-§38-19 108th St., Corona 68, N. Y.

Name.
Address
City State R

Export: Morhan Exporting Cora., 458 Broadway, New York 13 !

Canada: Atlas Radio Corp., 50 Wingold Ave., Toronto 19, Ont. §{
.
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How far can you go in electronics
without a degree?

A few years ago, Lincoln E. Kitchin had no
formal degree and knew nothing about electronic
computers.

He still doesn’t have a degree, yet today, he is
a Field Engineer on one of America’s biggest
electronics projects. He helps maintain one of
the largest computers in the world. He’s doing
work ordinarily done by engineers—an oppor-
tunity usually denied to men without a degree.
This is a story of unusual significance to every
technician who feels himself handicapped by lack
of a formal degree.

Taking notes in IBM Field Engineering class

Interviewed by IBM

A month later, Link Kitchin sat across the desk from an
IBM interviewer. “Frankly,” he confesses,*I was scared
at the thought of this interview. I didn’t know the differ-
ence between an analog and a digital computer. I didn’t
expect to get the job.”

The interviewer put him quickly at his ease. A check of
his background revealed his Service training—28 weeks
of Class “A’” aviation electronics plus Class “C’’ school-
ing in LORAN, RADAR and SONAR. He took a test
which indicated excellent aptitude for computer work.

Then he learned how IBM would train him in electronics
—for 20 weeks at full salary—to become a Field Engineer
on the SAGE program. He learned about SAGE, part of
our nation’s radar defense net, which is built around giant
IBM computers. He heard about IBM’s excellent com-
pany benefits, especially interesting to Link Kitchin who
had a wife and child. By the time the interview was over,
he had decided that IBM and the SAGE program were
what he was looking for. He decided then and there that
he wanted to come with IBM.

Receives 20 weeks’ training

Link Kitchin reported to Kingston, N. Y., for training. In
the IBM “‘school,” he studied basic computer circuits,
computer logic and programming, card punch machines

114

Discussing a SAGE display console

‘It all started back at the Base,”’” Link Kitchin

recalls, “about two years ago. We were having
lunch. One of my fellow Aircrewmen described an
interview he had just had —with IBM.

““It sounded good to me—particularly the field
engineering aspects. I wasn’t anxious to start my
civilian electronics career stuck in a corner of
some plant. Here was a chance to work in the
field—with all the advantages of a permanent
location. I made a note to add IBM to the com-
panies I was considering for civilian work.”

—
—
i

- —
——
———

a."'u\\
S e

Front view of computer frame

—all part of the twenty week course a Computer Units
Field Engineer takes. “The instruction was excellent,” he
recalls. “Our teachers, experienced field men, often made
points not in the textbook.”” Formal classroom lectures
accounted for half his time, the other half being spent in
the laboratories, where he worked on actual computer
equipment for SAGE. During his training period, he
received a living allowance in addition to his salary and
overtime pay.

Assigned to site in home state

His twenty weeks’ training completed, he was assigned to
the SAGE site at Topsham, Maine. “IBM makes every
effort to assign you to a location of your choice wherever
possible,” Link Kitchin, who is a native State-o’-Mainer,
points out.

At Topsham, he has completed the installation phase
of the computer. Now his work consists of preventive
maintenance and ‘“keeping the customer happy’’—the
customer, in this case, being the Air Force personnel
who man and operate the computer. ‘““Installing this giant
computer was a significant engineering feat. First we ran
2,509 cables from 4 to 300 feet long. Then we bolted the
computer sections together and hooked up the cables.
Next came the testing phase in anticipation of Air Force
acceptance tests.

RADIO-ELECTRONICS
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A problem in pluggable units

“TI'm n the Display Group which has responsibility for
over one hundred display consoles,” Link Kitchin con-
tinues. “‘Each of these has a 19-inch and a 5-inch cathode
ray tube (similar to a TV tube) plus associated circuits.
The knowledge of complex circuitry which we learned in
the IBM school is essential for this work. We also main-
tain our own test equipment —oscilloscopes, meters, signal
g=ne-ators and specially designed pluggable unit test
equipment.”’

What does the future hold?

Link Kitchin looks forward to a rewarding career as a
Computer Units Field Engineer. Promotion-wise, he
could become, with further training, a Computer Systems
Fielc Engineer, a Group Supervisor or Group Manager.
Mos- important, however, he believes, is the excellent
electronics background he’s acquiring for the years ahead.
‘I've had a new engineering dimension added to my career
—thanks to IBM’s willingness to spend time and money
training technicians to assume engineer.ng responsibilities.”

A career for you with IBM?

Since Link Kitchin joined IBM and the SAGE program,
onportunities are more promising than ever. IBM will
ir.vest thousands of dollars in the right men to insure the
success of the SAGE program.

1959

Working on manual input board of SAGE computer

Recording p on maim core memory Init

If you have a minimum of 3 years’ technical schooling—
or equivalent experience—you may be eligible for ad-
vanzed training for 20 weeks as a Computer Unite Field
Engineer. While training, you receive full salary and over-
time pay plus living allowance before assignment to a
permanent location.

From then on, you can go as far as your abilities and
amkition will take you. IBIV. is the leader in a field that
offers you unlimited horizons. And, as you may already
know, at IBM you receive company-paid benefits that
zet standards for industry tcday.

Mr. N. H. Heyer, Room 64% |
WRITE TODAY TO: Federcl Systems Division
IBM Corp., Kingston, N. Y.

You will receive a prompt reply. Fersonal inte-views
zrranged in all areas of the 1J. S.

-®
INTERNATIONAL BUSINESS MZ.CHINES CORPORATIOH
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“101 Ways to Use Your

.. Signal Generator”
by Bob Middleton

The most practical and
complete guide to the full-
est useof your signal gener-
ator. Covers all common
and many uncommon ap-
plications. llach use is
clearly described, with full
data on connections re-
quired, additional equip-
ment needed, proper test
procedure and evaluation
of results. Specific sections cover uses of the ‘
signal generator for antenna tests, AM-FM
receiver tests, TV set tests, component tests,
etc. Over 100 illustrations. Invaluable for tech-
nicians, engineers, students and experi- 5200
menters. 128 pages. 5% x 814”. Only

“"How to Save Time Analyzing

and Tracing TV Circuits’’
by Milton S. Kiver

All-new second edition of
Kiver's popular book de-
scribing his famous proved
methods for fast, accurate
diagnosis and solution of
TV service problems.
Chapters cover: Differ-
ences between Schematics
and Sets; Following the
DC Power Lines of a Set;
Where the Boost Voltage
Fits In; The AGC System;
In and Around the Deflec-
tion Systems; First Things
First; What to Do When You Meet an Un-
familiar Circuit; How to Find Your Way Around
Printed ercuxts This practical book belongs in
the reference library of every technician 5350
and student. 160 pages; 8% x 11”7, Only.

“Electronics Reference Data”

New Volume 2. Valuable
— reference compilation cov-
L ering dozens of important
subjects. Includes sections
on: antennas and trans-
mission lines; UHF tele-
vision; circuit design (mag-
netic, dielectric and tube-
less amplifiers); audio
measurements; radar;
meters and measurements;
specialized application and
development (microwave
tubes, RF transistors,
traveling wave amplifier,
etc). A profitable reference book for technicians,
engineers, Hams and students. 128 pages; 5250 |
84 x11”. Only......................

 [lectronics Reference

HOWARD W. SAMS & CO., INC.

Order from your Sams Distributor today, {
or mail to Howard W. Sams & Co., Inc., Dept. J-29
2201 E. 46th St., Indianapolis 6, ind.

Send me the following books: I
I O "101 Waysta Use Your Signal Generator” (TEM-4) I

I "How to Save Time Analyzing TV Circuits” {JA-2)

[3 “Electronics Reference Data—Vol. 2" {ERA-2) I

I = n _._enclosed. (] Send Free Book List I

L. ;
I rcdress i
City Zone. State JI
wem s (outside U.S.A. priced slightly higher) um mm
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TOOLKIT FLUX DISPENSER

Is your toolkit overcrowded? If you
carry a large can of soldering flux,
why not exchange it for a smaller one?
Next time you are in a five-and-dime
store, buy one of those small plastic
vials used as containers for screws and
other hardware. Empty the vial of its
contents, fill it with flux and drill a
small hole in the lid. Whenever you
need a bit of soldering paste, just push
the end of the solder or wire lead into
the hole.—John A. Comstock

TOOL FOR TECHNICIANS

A pair of ordinary gas pliers can be
turned into an extremely useful tool for
the electronic technician by grinding
off a goodly portion of the ends of the
Jaws as shown in the photograph. When

e

altered, the pliers will still hold a pin

or similar part securely and can be
turned easily in close quarters. The
wide portion of the jaws will hold
tubing, tighten larger bolts and nuts
of the TV and radio chassis as well as
do the work of special pliers. Add a
rubber band to the handles and you
will have a small vise for holding small
parts to be soldered or adjusted.—
Glen F. Stillwell

INTERMITTENT-SHORT
DETECTOR

Solder a 0.5- to 2-amp auto light bulb
across a hurned-out fuse and insert it
into the fuse clips of a TV set that is
burning out fuses. Intermittent shorts
are located by watching the bulb while
Jjarring suspected components.—Henry
H. Josephs

STANDOFF POSTS TO SUIT
Have you ever needed a threaded
standoff post of special length, but
didn’t have the necessarv lathe facil-
ities to make it? Well, it happened to

www.americanradiohistorv.com

ELECTRONIC CHEMICAL CORP.

Now

orers FREE!

AT YOUR JOBBER'S

5 PLASTIC

EXTENDER
with PUSH
BUTTON Assembly

For Pin-Point Applications!

| DOES NOT CAUSE SHORTS

Bl INSIST ON PROVED NAME BRANDS
|
NOISE”

VOLUME

N2 = CONTROL
— S35 CONTACT

RESTORER

le 6 3 Xi
e Protects 2 gz_ oBgtt [ Oz$Sn|21g Can

NOT A CARBON
TET SOLUTION Net To Servicemen

Plus FREE Plastic Extender
insist On The Genuine!

‘ BEWARE OF CHEAP SUBSTITUTES

| . u o
| OISE’’

N ose:
TUNER-TONIC

® Lubricates

Witk L With
. PERMA-FILM

® Economical—a little does a lot.

[ ] pleans, lubricates, restores all tuners,
including wafer type.

® Non-toxic, non-inflammable.
® Use for TV, radio and FM.

6 0z. Aerosol Can

s325 Net To Servicemen
Plus FREE Plastic Extender

| "N
RUBBER COAT
SPRAY

‘ . ® Insulates 6 0z. Spray Can
= ® Waterproofs 5325

® Protects Net To Servicemen

| ELECTRONIC

CHEMICAL CORP.

813 COMMUNIPAW AVE., JERSEY CITY 4, N. J.

RADIO-ELECTRONICS
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TRY THIS ONE (Coniinued)

me one evening. And this is how I
solved that particular problem.

1 found that 3/16-inch outside diam-
eter brass tubing has a -inch bore
which corresponds to a hole just a bit
smaller than a No. 30 drill. By squeez-

ing the tube near the ends ever so
slightly the bore was worked down

enough to be threaded with a 6-32 tap.
Almost any tool, a vise, pliers, etc., can
he used to squeeze the tubing.—John V.
Sponsler

MAKING FIRST-CLASS PANELS

You would like the appearance of
that pet project to be all that it should.
Here is a practical way to get the

together at the top and place it between
the antenna connections on the TV.
It saves time and trouhle.—Frank S.

ACCIDENT PREVENTION

So our trio of technicians would keep
their service trucks out of accidents
and out of the repair shops, we devel-
oped a fool-proof incentive plan that
has seen the past 12 months go by with-
out any accident save one very minor
mishap. Each of our three men gets an
extra day of paid wvacation for each
3-month period he drives without an
accident of any kind. This is the third
year of the plan’s operation, and each
year has seen our safety 1ecord
betteved.—Harry J. Miller

LOW COST MIKE STAND

Due to the current popularity of pole
lamps, ordinary floor lamps are often

panel lettering.
1. Make a full-scale drawing of the Guessman
required lettering on a sheet % inch = =

discarded or can be obtained at small

Transistor Radio Servicing
CAN be Highly Profitable

| The ONLY Complete Transistor Radio Service Lab
Everything you need for less than %50

l Check Transistoss, Diodes. Rectifiers . . .

SENCORE TRC4 TRANSISTOR CHECKER

Accurately checks all transistors in hearing aids,
radios and powecr transistors in auto radios. Tests
for opens, shorts, leakage, current gain. Measures
forward-reverse current ratio on all crystal diodes.
Measures forward and reverse currents on selenium
rectifiers. With set-up chart for accurate checking
of each transistor. Size, 5x414x214". With 95
batterics. DEALER NET...0r..v0nr. V|

Replace Batteries During Repair . . .

SENCORE PS103 BATTERY ELIMINATOR

larger than the panel all around. This
original may be a pasteup—Iletters or
designs cut from catalogues, ete.,, and

glued to the sheet. The edges of all
such patches must be given a coat of
white ink.

2. Get a very black, high-gloss nega-
tive photostat of the drawing.

3. Cement the photostat to the panel
and trim off the edges.

The photo shows the results on a
panel that has received this treatment

fully commercial in appearance.
Three protective coats of clear floor

varnish make it durable too.—Mlilton Find Defective Stage in a Minute . . .
White
e C ANTE SENCORE HG104 HARMONIC GENERATOR
1 ENCY NNA New si v Epmey o - :
gnal generator designed primarily for fast
CONNECTOR signal-tracing of transistor radio circuits. No need
If you are fresh out of antenna ‘ to unsolder all transistors. Provides RF, IF and

connectors for TV or radio, you can
quickly make a satisfactory substitute

All-new ““Transi-Pak,” twin to TRC4 Checker
above. Provides variable DC voltage to 24 volis;
1.5-volt biasing tap ( a'must” for servicing Philco
and Sylvania radios}. Metered current output, to
100 ma. Handles 200-ma peaks. Two 200-mfd
clectrolytics provide proper filtering and low out-
put impedance. No hum or feedback problems.
Ideal for alignment wusing station signal; adjust IF
slugs for max. current, also ideal for charging
nickel-cadmium batteries. Size, 5x415x214". 95
DEALER NET........ I R 17

audio signals simulraneously, drastically cutting
service time. Traces from speaker to antenna. Clear
1000 cycle note signal is heard in speaker from all

from a spring type clothespin. Drill good stages. Signal weakens or stops at defective Turn page for other
a small hole in each handle end of the stage. Equally as effective for testing TV, hi-fi and

clothespin and to these holes, by means other audio circuits also. Size, 3V4x4V4x134”". 95
of small machine bolts, fasten ordinary With batteries. DEALER NET.......... . 9 ®

paperclips with their ends projecting
about 1% inch as in the photo. Fasten
antenna leads to the other ends of the
paper clips and the device is complete.
To use, merely squeeze the clothespin

SEPTEMBER, 1959

See your Parts
Distributor
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COYNE’S New Complete

Tokes Headaches Out Of
All Servicing Problems!

Transistor Troubles
in 12 Minutes!
Trouble - shoot
type of circuit in ALL
transistorized equip-
ment! 525 pages; hun-
dreds of illustrations;
120 check charts! $5.95

Record Changer Troubles
in 3 Minutes!
Locate mechanical and
electronics troubles
fast. Covers all makes.
. 320 pages; 450 photos;
58 check charts! $3.95.

TV Troubles

in 10 Minutes
Find the exact sound or
picture trouble in any
TV set from 700 possi-
bilities! 300 pages; 300
diagrams, check charts!
$3.95.

Lo P
Color TV Troubles in 15 Minutes!
Covers every type of color TV and picture
tube! 550 pages; 362 check charts, dia-
grams, picture patterns! $5.95.

every

Simple Check Chart System Saves Time

These amazing practical handbooks with
an ENTIRELY NEW METHOD, show you
how to find the trouble in ANY tv, record
changer or transistor circuit FAST! Index
tells you where to look; famous Check-
Charts help you pin-point the exact trou-
ble in minutes! These on-the-job books
quickly pay for themselves in profitable
new business and valuable time saved!

SEND NO MONEY!

Just mail coupon for free
trial. After 7 davs. send only
low price or return books and
pay nothing! If vou keep alil 4
books, send only $3.00 after 7
days, and $3.00 a month until
§19.80 plus postage is paid.

FREE TRIAL OFFER... Mail Cou

on Now!

Educational Book Publishing Div.
COYNE ELECTRICAL SCHOOL, Dept.

1501 W. Congress Pkwy.,

99-T2
Chicago 7, Iii.

T-day FREL

] Tinsh 4-Book L'IN-1IPOINT Series for
T check

RIAL per offer. For individual books,
helow
7 RECORD  CILANGER TV 23,05 plus  post

% plus  posrage)  aue)

|
|
|
|
|
|
I O TRANSISTORS ($5.95 COLOR TV
|

|

|

|

|

|

plus  postuge) blus postage)

Name. Age.
Address
City. Zone.. _State.

I
|
|
|
|
|
|
($5.95 |
|
|
|
|
|
|
|

Chieel here if enclnsing tull price; we pay postage
T-day money-hack guarniee,

Lo T T A R — |
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TRY THIS ONE (Continued)

cost. The upright from such a lamp can
be quickly converted into a mike stand
for professional or amateur use. To
] convert the lamp, remove and discard
all parts except the base and the inner

and outer upright tubing. To the top
|

end of the outer tubing fasten a small
platform for the mike. Between the
innerr and outer -tubing use a length
of discarded garden hose. The garden
hose, if standard size, will fit snugly
around the inner tubing and inside the
outer tubing. Then, the outer tubing
‘ with its attached mike platform can
| be moved up and down easily, but will
stay where you set it. Makes an attrac-
tive adjustable mike stand for use any-
where—William S. Frank

TEMPORARY WIRE WRAPPING

Ever try to remove rubber or piastic

electrician’s tape from a temporary wire |

splice? Chances are, after several min-

utes of tugging away at the tape tryving |

to get hold of the end, you just clipped
the wire to remove the splice. To keep
this from happening the next time you
wrap a temporary splice, fold over a
short length of the tape (about 1% inch)
back onto itself to form a tab that’s
easy to grab when it comes time to
remove the tape.—J. A. Comstock END

“You’re troubled with ignition

interference?”

www.americanradiohistorv.com

HOW TO
MAKE MONEY

Selling Commercial Sound

Here today and here tomorrow —
Commercial Sound is a steady-profit 12-
months-a.year business of sales, instaila-
tion and servicing with lots of customers
right in your own neighborhood.

Take advantage of the Atlas complete line
of speakers — manufactured, advertised
and supplied directly by Atlas . . .
Speakers for every application, a mike
support for every purpose — plus a wide
variety of accessories so necessary for a
complete professional installation.

markets in
E::duia, rapetrack:é
athletic fields, etc.

2 ‘-'ﬂ '
e Fh
27

P R

. profitable
] fnarket§ in
swWimming
ools
‘;musve“\e“t
parks, clubs,
schools, etc-

> gxcelient markets
n 'md\gs‘try,

ctories,
1\r'-:arehouses. etc.

Write for latest catalog and selling aids to help
you get profitable commercial sound business.

N ATLAS
SOUND CORP.
Dept. RE-9
1449 — 39tn St.
Brooklyn 18, N. Y.

tn Canada: Atlas Radio Corp.,
Toronto. Canada

RADIO-ELECTRONICS
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IMAGE INVERTER

o
I’atent No. 2,883,556

Dietrich A. Jeany, Princeton, and Egon E. Loebner,

Belle Mcead. N.J. (assigned to RCA)

This device makes it possible to observe a posi-
tive image direetly from a photographic negative.
The negative is placed against a glass plate and
irradiated with infra-red for a few seconds. The
infra-red passes through the negative and falls

ELECTROLUMINESCENT LAYER
TRANSPARENT CONDUCTIVE COATING
]

6LASS |
|

[|| —siLveror

PHOTOGRAPHIC NEGATIVE
ALUMINUM
PLATE
et
z
2 — >
=
=)
<
>
=)
]
e
=
v —
g =
—_—
o——

on an electronic cell. The negative and the
infra-red are then removed and the cell is ener-
gized by ae. A positive imuage is then visible on
the cell.

The electronic cell comprises 2 electrodes. One
is a metal plate of silver or aluminum. and the
ther is a transparent conductive coating. Be-
tween them is an electroluminescent layer of
zine sultide embedded in plastic. Normally the
laver glows when energized by ac which may
‘ange from 80 to 2.000 volts at a frequency of
a few cveles to 5 me.

Infra-red light will quench this glow. Where it
has passed throuzh the negative, the cell cannot
rlow. Thus the dense portions of the negative
correspond to light aveas on the cell, and vice

PULSE COUNTER

Patent No. 2,873,388

Donald E. Trumbo, Pleasant Hill, Calif. (assigned
to US4 as represented by US Atomic Energy
Commission)

This circuit (Fig. 1) counts a series of pulses.
For example, it ecan be set to indicate once for

every 10 pulses.

Normally, diode D2 blocks BATTI. Transistor
V is also blocked because it is isolated by D3. A

DI - — o
~———t—r—} 5 % ouTPUT
pams | } — -
s ) = E . Da ;ATTZ

BATT | —_i_
T X B
= e
| GIRIN
Fig.l ]

positive pulse from the source can pass through
D1 and D3 to bias V for conduction. The trans-
former regeneration quickly builds up the signal
until V conducts fully, and a surge of current
flows through the collector winding. An induced
voltage across the base winding puts a negative
charge on capacitor C. Its voltage is controlled
by resistor R, which determines maximum cur-

SEPTEMBER, 1959

A B I

POS PULSES

oF

VOLTAGE ON C

BATTERY
VOLTAGE (—)

!
ouTPUT

—>TIME
Fig.2
rent through V. In anyv case, the voltage on C
eannot exceed that of BATT! because. if it does,
current flows through D1 and D2 to reduce it.
After the first pulse generated by V. oscilla-

Succeeding pulses from the source pass through
D1 and neutralize some of the charge on C.
After a predetermined number of such pulses
the original charge disappears and C starts to
go positive. D2 conducts again, as does V., and
another negative charge is deposited at C, ete.

The waveforms (¥ig. 2) show how the positive
pulses neutralize the negative charge on .
finally generating an output when the transistor
conducts.

LONG-DISTANCE TV RELAY
Patent No. 2,875,436

John Hays HHammond, Ir., Gloucester, Mass.

It is not senerally possible to transmit TV
programs over long distances. While programs
have heen viewed over hundreds and even thou-
sands of miles, these are remarkable exceptions.
The limit is set by the characteristies of high-
frequeney waves, 50 me ov higher. In turn, a
high earrier frequeney is needed because the
modulation frequencies run as high as 4 me.

The problem may be solved as disclosed here,

with the aid of video tape. now widely used for
picture transeription. First, 'the TV signal tin-
cluding syne, audio, ete.) is tape-recorded at

tions tend to be set up, but they are damped
out by D4. Therefore. D3 is blocked by C and the
capacitor charge is trapped.

SAVE TIME...SUBSTITUTE

THE SENCORE WAY
The Fastest, Surest Method Known!

o

S M S—

i

Substitute for Capacitors, Resistors i/
SENCORE H-36—~THE ‘‘HANDY 36"

36 most-often-needed resistors and capacitors, for fast,
casy. direct substitution in all circuits. e Eliminates
searching for replacement components for test pur-
poses. @ Avoids unnecessary unsoldering and soldér-
ing—no more solder mess. o Pays for itself the first
month in time saved. ® Flick of a switch instantly
selects any one of . . .

24 RESISTORS from 10 ohms to 5.6 megohms

10 CAPACITORS from 100 mmfd to .5 mfd

2 ELECTROLYTICS, 10 mfd and 40 mfd 75
DEALER NET..u.uenmrunnn.. e 12

Substitute for Electrolytic Capacitors

SENCORE ES102 ELECTRO-SUB

Usable from 2 1o 450 volts, D.C.

Contains 10 eicctrolytics from 4 to 350 mfd. Select
the correct value with the tlick of a switch. Features
automatic discharge, surge protector circuit. Prevents
accidental “healing” of capacitor being bridged. Com-
pletely safe—no arc or spark when connecting 95
or disconnecting. DEALER NET........... 15

Substitute for Fuse Resistors During Repair

SENCORE FS3 "'FUSE-SAFE"
CIRCUIT TESTER

Instantly tells you whether or not it is safe to replace
fuse resistors, fuses, or circuit breakers. Separate red
and green scale for each commercially available fuse
resistor used in radio and TV. Eliminates guesswork
and wasted time. Also handy for wattage checks 95
up to 1100 watts. DEALER NET............ 8

Substitute for Bids Batteries During Repair

SENCORE BE3 '‘ALIGN-O-PAK"’

Completely isolated DC supply, with less than 0.1%,
ripple. Eliminates messy batteries in TV service work.
Handy for alignment, AGC trouble-shooting, or
checking gated sync circuits. Just dial the voltage you
need, 0-18 volts, positive or negative. Covers all
voltages recommended by TV set manufacturers. Size,
314x4V5x134”. For 110-120 volts, 60 cycle AC. 85
DEALER NET.cicienesvonennnnnn 7

UNIVERSAL TV JUMPER CORD '

Tu
Fits any set from back to chassis.

rn page for other
Box has male and female plugs for

additional power source, sol- 4 g5 ®
dering, etc. DEALER NET 1

Time Savers

See your Parts
Distributor
Now!

ADDISON 2, ILLINOIS
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TWIN LEAD

—up to 93% less signal loss!

In moisture, salt spray or areas of heavy industrial contamina-
tion, AMPHENOL's new 214-103 Marine Core Twin Lead provides
amazing low-loss performance. Measured signal loss of poly-
foam Marine Core submerged is 209% less than other foam type
lines, 25% less than tubular lines, and up to 93% less than

standard twin leads. Marine Core gives vital signal protection

where other twin leads fail!

Extremely flexible, Marine Core’s performance secret is
simple: Proper spacing ratios hetween conductors and between
conductors and line surface, a discovery of AMPHENOL engineers.

A tough, brown virgin polyethylene jacket protects Marine

Core’s double self-sealing cores of polyfoam. Conductors are

7/28 pure copper for longer life. Availability: Coils of 50, 75
and 100 ft., put-ups of 500 and 1000 ft,

orporation

NS,

PATENTS (Continued)

VIDEO TAPES

VIDEO |
== o
Il _IANT
FRACTIONAL ;gmsm‘r‘rsa
SPEED
PLAYBACK

—+O0AM

PM

VIDEO 2 =

AUDIO |
AUDIO 2

normal speed. The tape is then played back at
low speed, say half, and used to modulate a
multiplex transmitter. Playing back the tape
slowly reduces the modulation frequencies and
permits using a relatively low ecarrier, say 25 or
30 me, for long-distance transmission.

To avoid doubling the time for transmitting
the tape signal, each half of the program may
be recorded on a separate tape and both sent
simultaneously. For example, one tape may
phase-modulate the transmitter while the other
amplitude-modulates it. The sound may be sent
via land wire or through another radio station.

On receiving the program, the stations record
it on tape running at half-speed. The phase ani
the amplitude components of the signal are de-
tected separately and recorded on separate tapes.
Now when the 2 tapes are played back at normal
speed and in proper sequence, the original pro-
gram is available for local broadeast as usual

This method eliminates the need for micro-
wave relays or coaxial cables which are expensive
and require frequent maintenance.

TRANSISTOR
RATIO DETECTOR

Patent No. 2,878,384
David D. Holmes, Princeton, N.J. (Assigned to
A4)

This circuit limits, detects and amplifies. . Its
input network is a econventional ratio-detector
transformer. V1 and V2 are energized by the
voltage across the transformer secondary plus
the quadrature component from the tertiary.

At the center frequency, equal and opnosite

RATIODET
TRANS

V!

£

voltages appear at the transistor bases. Since
V1, V2 are complementary. their econduction
will be equal and opposite. Current flows from
the center-tapped battery, V2, one side of which
is connected to ground, through the emitter ve-
sistors, V1, return to ground. There will be no
flow through R1.

If the frequency deviates, one transistor will
conduct more than the other. The excess or
differential must pass through R1, in one di-
rection or the other. An FM signal will produce
deviations and audio will appear across R1.

Resistor R2 and capacitor C comprise the de-
emphasis network, END
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INTERMITTENT ADMIRAL

An Admiral receiver brought in to
the shop had fluctuating contrast with
intermittent loss of picture. The first
guess was that it was age trouble, and
override bias was applied to the age
line. The symptoms were unchanged.

A scope was applied at the output of
the picture detector and the trouble was
evident here, with the waveform jump-
ing through a wide range of peak-to-
peak voltages. Using a sensitive de-

/ < |
‘;3 ‘{!’ )L

i . A .
| CORRODED
TURNS ON

: i $
modulator probe, the output from the
front end was checked next. A signal

was evident here at times, then it would |

disappear. It was clear that we had
tuner trouble.

Tapping the tuner sharply caused
flashes and rapid changes in picture
contrast. So we disassembled the tuner,
cleaned it up, and gave it an initial
visual inspection. It appeared that an
air-core self-supporting coil was caked
with green corrosion (see photo). We
replaced the coil and realigned the
tuner with the aid of an 1'f sweep gen-
erator and scope. This corrected the
trouble.—Rohert G. Middleton

12BY7 VIDEO AMPLIFIER

On sets that use a 12BY7 as the
video amplifier and also take sync infor-
mation through the tube, be careful
when checking the tube. Look for a
breakdown and shorts. Let the tube
cook and draw plate current in the
checker (dynamic or mutual conduct-
ance) and then go through the short
tests as soon as the merit button is
released. If any momentary short
occurs and then disappears, it means
that the tube shorts when it draws

current and is a good suspect in cases

of syne clipping.—W. G. Eslick
RCA 700 SERIES COLOR SETS

In many high-gain audio amplifiers,
particularly those with a very high
impedance first audio grid circuit, there
is a possibility that very strong local rf
signals, regardless of frequency, may
appear at the grid of the first audio
stage. Under certain conditions, this rf
signal may drive the tube to the extent
that it operates on a nonlinear portion
of its characteristic curve, and rectifi-
cation (detection) can occur. If the rf

SEPTEMBER, 1959

172 6T8
IST AUDIO AMPL

v 202-b
g 92V c2i4
-'.\ _T_.OOI
- y-7v =
(B i 1
rd _A
L[5 R207
= =y 10 MEG
J, C212 =
0l L20l
12 uH
R P
REVISED CKT

signal is amplitude-modulated,the audio
modulation could be detected, fed to
succeeding audio stages and be heard
from the speaker. This could result in
interference to the desired audio signal.

If the volume contvrol is located ahead of
the first audio grid, it is possible that
the control would have no effect on the
volume of the interfering signal.

The usual correction for this type of
rf interference is to install a simple rf
filter at the grid of the first audio am-
plifier tube. For example,the filter could
be installed in one of the 700 series
color television receivers in the follow-
ing manner:

Lift the grid end of the audio coup-
ling capacitor (C212 in CS and CT
models; C217 in CD models) from the
PW200 printed board. Add a 10,000-
ohm %z-watt resistor in series with the
capacitor and connect to the grid of the
audio amplifier tube. Refer to the par-
tial schematic diagram.

I’UUJ’(/ TUBES, VIBRATORS

THE SENCORE WAY

Ask any serviceman who owns one . . . or try one
for just one day of servicing in your shop. You’ll
see for yourself how much time the LC3 can save
you. Checks for leakage between all elements,
whether caused by gas, grid emission or foreign
particles. Also checks leakage on all capacitors
with voltage applied—including electrolytics. Pro-
vides instant filament checks in “"Fil-Check’ posi-
tion—no nced for a second filament checker..One
spare pre-heating socket and new roll
prevent obsolescence. New charts provided—no

America’s Most Popular Tube Tester
more than 25,000 now in use

SENCORE LC3 LEAKAGE CHECKER

Whips those '‘tough dog'' tube troubles . , ,

NOW . .. checks 172
tube types—more than
any other checker of
this type.

chart

charge. Leakage sensitivity; 100 megohms, control

grid to all other elements; 50,000 ohms, heater to
cathode. Size, 7x6x314". Wt, 3 |bs. For
110-120 volts, 60 cycle AC. DEALER NET

Check Filaments
of All
Receiving
Tubes
and
Picture
Tubes

FC4 FILAMENT CHECKER

For fast, easy checking of all tube fila-
ments, without pulling chassis. Neon
light goes out if tube filament is good.
Also acts as continuity and voltage tester.
Neon lamp glows when 115 v. AC is ap-
plied by cheater cord, providing a check
on power to TV set. Size, 3l4x4x1”. 295
With Jeads. DEALER NET.......

NEW . . . replaceable
Roll Chart prevents
obsolescence.

2895

Check

.3~ and 4-Prong
Vibrators . ..
Faster,
Easier

kS

VB2 ''VIBRA-DAPTOR'""

Plugs into any tube checker; ideal for
use with LC3 above. To check 6-v. vibra-
tors, set for 6AX4 or 6SN7; for 12-v.
vibrators. set for 12AX4 or 12SN7. Two
No. 51 lamps indicate whether vibrator
needs replacing. Instructions on front
panel. Steel case. Size. 114x114x3" 275
DEALER NET....ccvvveinannss

See your Parts Distributor NOW!

SENCORE

Turn page for other

SENCORE
&«

Time Savers
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Goodbye to trial-and-error
methods. Every circuit cal-
culation you need can now
be done accurately with

THE ALGEBRA
OF ELECTRONICS

\ OU'LL BE AMAZED
at how easy it is to
figure resistances. load
inductances, impedances,
etc. for ANY part of ANY
electronic cireuit. With
this new book, THE AL-
GEBRA OR ELECTRON-
ICS, you will quickly gain
the tools. techniques and
shorteuts needed.

Three Great Books in One!

First, it's a textbook. All

step: easy to follow by

mathe-
matical techniques explained clearly step-by-

practical

those with no more

math training than high-school algebra and

simple differential calculus.
Second, it's a hand-

book. Graphs and tables
answer common electron-
ic prohlems for those not
wishing to work out com-

plex derivations them-
selves.

Third, it's a review.
Every eguation is dis-
cussed. along with its
practical on-the-job ap-
plications. 100 problems

are shown with methods
and answers provided.

THE ALGEBRA OF
ELECTRONICS was writ-
ten by Chester H. Page,
Consultant to the Diree-
tor of the National Bureau
of Standards. Dr. Page
discusses basic laws and
fundamental prineiples.
practical methods of solv-
ing simultaneous equa-
tions. He develons ele-
mentary Fourier wave-
form analvsis, shows ef-
fects of frequency selec-
tivity. modulation. and
analyzes tubes, transis-
tors and power supplies.

Try 1t FREE
for 10 Days

Whether you're a re-
pairman, technician, or
engineer, you'll find THE
ALGEBRA OF ELEC-
TRONICS hoth profitable
and interesting. Send
coupon for a FREE 10-
DAY EXAMINATION. No
obligation unless you
want to keeb the bhook.
Mail coupon today to
D. Van Nostrand Co., Inc.
Dept. 189, Princeton, N. J.

Established 1848

127
TOPICS

340 Pages
252 Nlustrations
Noniinear
Resistance
Network Topology
Mesh Currents
Kirchott's Law
Voltage Variahles
Triangularization
Simultaneous
Lquations
Kramer's Rule
Thevenin’s
Theorem
Wheutstone
Bridie
Conjugacy
Black-Tox
Variabies
Image Impedances
Attenuators
Capacitance
Dictectries
Sinusoidal
Voltage
Energy Storage
Series-Tuned
Circuits
Series Resonance
Comblex Phasors
Mutual
Inductance
Tran<formers
Critical Coupling
F-M Diserimi-
nator
Impedanee
Matching
livperholie
Functions
Diodes
Amplifiers
Transistors
Thermal Noise
Demodnlation
~—many more

PRINCETON, N. J.

________________ -

D. VAN NOSTRAND COMPANY, Dept. 189

(In Canaoda: 25 Hollinger Rd., Toronto 16)

end—for free

S
ELECTRONICS. If I don't feel

tronic calculattons clearer. easiler.

examination—THE ALGEBRA OF

and faster. | may

return It within 10 days: owe nothing. Otherwl!se,

I will pay
and 33 per month for 2 months.

|
|
it can make elec- :
|

$2.75 down, plusl small delivery cost,

(Please Print Plainly) I
L L T ER———————a—- |
City. oo Zone........ State........ |
0O SAVE! Enclose $8.75 WITH coupon and we will I
pay ALL shipping costs. Same ten-day money-back
privilege.

TECHNOTES (Continued)

Add a 56-puf ceramic capacitor from
the grid (pin 8) to the cathode (pin 7)
of the first audio amplifier tube. Keep
all leads as short as possible.

The added resistor and capacitor form
an rf filter to prevent strong rf signals
from reaching the grid of the first audio
amplifier. The capacitor
may be installed on the top or bottom of
the printed board. However, if the
chassis is out of the cabinet, the capac-
itor should be connected directly to the
tube socket, where it will be shielded.
—RCA Television Service Tips

CAPEHART 337-RAC-MX

The set, an AM-FM-phono-TV com-
bination, came into the shop with a
complaint of fading sound. A thorough
check of the audio amplifier section of
the tuner chassis turned up an inter-

mittent coupling capacitor. Replace-
ment did not end the fading. I then
hesitantly approached the printed-
cireuit unit connected to the volume con-
100K
INPUT O
FROM 3.2Me6 10
BANDSWITCH  .002 §IOK it 6sQ7
(TIE YELLOW & il AUDIO
VIOLET WIRES Lo lvorume o0
TOGETHER) j eI
————— “ (SHOWN IN MAX
M CLOCKWISE POS)
3.2MEG =

trol. This is a part of a loudness-control
circuit and works in conjunction with a
dual potentiometer. The component
values within this PC unit were not
indicated on my schematic, and a re-
placement unit was not available. To
solve the problem I designed a cireuit
(see diagram) using l%-watt resistors
and ceramie capacitors, which eclosely
approximates the original. It cured the
fading.

The ecircuit I used provides a large
boost of high and low frequencies, the
crossover being about 1,000 cycles. The
amount of boost is lessened as the con-
trol is turned eclockwise, just as the
original control acted. — Darrell A.
Forsberg

WEAK PICTURE

For weak pictures (washed out or
lack of contrast) and sometimes a
negative picture, always
crystal detector (if used). We pass one

as OK if it has a forward resistance |

of 70 to 100 ohms and a back resistance
of 1 megohm or better. This is based
on a 20,000-ohms-per-volt meter only.
On other meters, the test may prove
useless. Get some known good diodes
and use them to calibrate your meter,
but make sure you don’t use a vtvm or
a vom that applies more than 4.5 volts
during resistance checks.—W. G. Eslick

HOFFMAN CHASSIS 180

Complaint: No high voltage,
boost voltage.

On this model, pin 8 of the 6W4-GT
damper showed only 410 volts instead
of the normal 600. Replacing the 6W4
had no effect. When one of the hori-
zontal deflection leads was disconnected,
B boost came up to 800 volts. Exami-
nation of the deflection coil showed an

low

WWW. americanradiohistorv.com

and resistor |

check the |

- optimist?

| That’s putting it mildly. If you really
| want to cook with gas on your next
P.A. installation, choose from the Uni-
versity range. Then yow’ll be sure of
getting the most economical speaker
for the right amount of power, the
right coverage, the right frequency
response. The world’s most compre-
hensive range of p.A. speakers is
described in University’s new product
catalog. It’s FREE. Also, invest $1 in
the all-new 64-page University Tech-
nilog, the authoritative reference
book for planning public address
speaker installations. See your local
distributor, or write to Desk J-5,
University Loudspeakers, Inc., 80 So.
Kensico Ave., White Plains, N. Y.

THE WORLD'S MOST COMPLETE RANGE
RADIAL - HIGH FIDELITY WEATHERPROOF - PAGING
WIDE-ANGLE - SUPER-POWER . SUBMERGENCE-PROOF
OIRECTIONAL - EXPLOSION-PROOF - TALK-BACK

RADIO-ELECTRONICS
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TECHNOTES (Continued)

VERT DEFL COILS

FOCUS COIL

100K 2.7K

82-puf capacitor in series with a 2,700-
ohm resistor, across half of the vertical
deflection coil. The capacitor had
shorted and the resistor had started to
overheat. The coil’s resistance had been
checked earlier, hut of course the 31
ohm coil seemed OK.—John B. Led-
better

PHILCO 50-T1403
Complaint: Weak video output.
Reason: Check video output tube’s

screen voltage. If it is 85 volts or less,

6V6-GT
VIDEO OUTPUT

22K
REMOVE

gsx

Y325V

remove the 22,000-ohm resistor that |

shunts the screen to ground. Both plate
and screen voltages will go up to normal
and video output will be improved.—
Harry C. Keller

TV HIGH VOLTAGE

I had a TV chassis on the bench and
was checking it for a high-voltage leak.
The set was making a crackling sound
like high-voltage jumping a gap. With
my ear close to the yoke, I poked a
black fiber trimmer tool against the
rubber cover on the anode connector.
The tool slipped over the cover and
touched the glass between the anode
connection and the front clamp on the
picture tube. Sparks flew from the tube
to the tool and from my ear to the yoke
mounting bracket. My immediate re-
action was that I saw some small sparks
flying along the pix tube from the front
mount to the tool, but I am sure it was
a streak of lightning that traveled from
my ear to the yoke. The incident did
no damage, but it was educational.

I discovered a black streak on the side
of the picture tube between the anode
hutton and the tube's front mount.
Removing it with solvent stopped the
arcing.—Faiwrbanks Tryon

EMERSON MODEL 638-B

Complaint: picture would not syncver-
tically or horizontally—looked ragged at
the top right edge.

A high-resistance short between the
dual vertical and horizontal hold con-
trols was the cause. Replacing this unit
ended the problem.—Harry C. Keller

END
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50 Dears Ago In

Gernsback Publications

HUGO GERNSBACK, Founder
Modern Electrics 1908 |
Wireless Association of America. 1908
Electrical Experimenter 1913
Radio News 1919
Science & 1nvention 1920
Television 1927
Radio-Craft 1928
Short-Wave Craft 1930
Television News 1931

Some larger libraries still have coples of Mod.

In September, 1909,

Harnessing Sunlight, by René Homer. Oscilla-
tion Transformers, by H. H. Holden.

(Electrolytic) Interrupters, by A. P. Morgan.

Wireless Key, by Oscar Qehmer.

Wireless Stations About New York: No. 2-
Station at the Waldorf-Astoria.

Construction of Loop Antenna Switch, by A. C.
Brady.

Semi-Variable Condenser, by T. W. Huntington, Jr.

Pinpon

HORIZONTAL &

5‘4‘%@1{”

| B2
-
MO0 33103

PROVIDES

[

ern Electrics on file for interested readers.
Modern Electrics

What Can We Say to Mars—and How?

Revolving Potentiometer for Wireless, by Ber-
nadotte Anderson.

A Novel Non-Heating Spark Gap, by H. Gerns-
back

New Idea in Receiving Circuits.

New Aerophone Arrangement.

Loud Speaking 'Phone.

Wireless 'Phone for U.S. Navy.

wOwIE. OUIPYT CATH

o (@ ros

el

The missing link in TV service . .,

E SS105 SWEEP CIR

ITS Raia

CUIT TROUBLE SHOOTER

UNIVERSAL HORIZONTAL OSCILLATOR. For direct sub=

stitution. No wires to
down to the defective
pcak-to-peak.

HORIZONTAL

the horizontal output t

mine yoke failure accur
Merely disconnect one

DYNAMIC FLYBA

HORIZ. VERT.
O.P.
STAGE STAGE
T
RORIZ VERT. VOLTMETER. For

FLYBACK 0.P.
XFORMER| [XFORMER

output transformer an

HOR'% DVﬁr:c check picture on scree
DEFLEC, E . ; 1,
YOKE YOKE Size, 7x6x315". Wt, 4

See Your Parts
Distributor
NOW!

WwWwWwW.americanradiohistorv.com

For 110-120 volts, 60 cycle AC.

disconnect in most cases. Traces trouble right
component. Variable output from 0-200 volts,

OUTPUT CATHODE CURRENT

CHECKER. A proven method that quickly checks the condition of

ube and associated components. Adaptor socket

prevents breaking wires. Easily replaceable Roll Chart gives all necessary
pin, current and voliage data.

UNIVERSAL DEFLECTION YOKE. A new, simple way to detere

ately-—without removing yoke from picture tube,
yoke lead and substitute. If high voltage (also

bright vertical line) is restored, TV yoke is defective.

CK TRANSFORMER CHECKER. Merely

flip switch 10 “Flyback Check” and meter will indicate condition of
O.P. flyback transformer. in degrees of horizontal deflection. Extremely sensi-
tive and accurate; even shows up one shorted turn on fiyback.

testing bootstrap, screen and other voltages.

Direct-reading voltmeter, 0-1000 volts.

UNIVERSAL VERTICAL OSCILLATOR. Checks oscillator,

d yoke. Merely touch lead to component and
n.

Ibs.
peEaLER NET 39°°
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RADIO and ELECTRONICS TRAINING AT HOME

BUILD16 RADIO

CIRCVUITS with DELUXE
Progressive
RADIO "EDU-KIT"®

PRACTICAL

HOME
RADIO
COURSE

only

Z

NOW INCLUDES
% 12 RECEIVERS
% TRANSMITTER
* SIGNAL TRACER
* SIGNAL INJECTOR
% CODE OSCILLATOR

* No Knowledge of Radio
Necessary

* No Additional Parts or
Tools needed

* Excellent Background for TV

* Scheool Inquiries Invited

* Attractively Gift Packed

» 00 DIO E
OLD RO N A
DIO B 0 0 Y
0 00 o
DIO 00 P D o]
00 0

WHAT THE "EDU-KIT" OFFERS YOU

The ‘‘Edu-Kit'' offers you an outstanding PRACTICAL HOME RADIO COURSE at
a rock-bottom price. Qur kit is designed to train Radio & Electronics Technicians,

making use of the most modern methods of home trainlng. You will Jearn radio
theory, construchan, servicing, basic Hi-Fi and TV repairs, code, FCC amateur
license requiremen

You will learn how to identify radio symbols, how to read and interpret sche-

matics, how to mount and layout radio parts, how to wire and solder, how to operate
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 specifically prepared for any person who
has a desire to learn Radio. The ‘‘Edu-Kit'’ has been used successfully by young
and old ir all parts of the worid, by many Radio Schools and Clubs in this country
and abroad. 1t is used for trammg and rehabilitation of Armed Forces Personnel
and_ Veterans throughout the wor

The Progressive Radio ‘‘Edu- Kitr requires no instructor. All
included. 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
world, and is universally accepted as the standard in the field of electronics training.
The ‘‘Edu-Kit’' uses the modern educational principle of '‘Learn by Doing.’’
‘Therefore, you will construct radio cnrcunts perform jobs and conduct experiments
to itlustrate the principles which you le

You begin by examining the various radlo parts included in the ‘‘Edu-Kit.'’ You
then learn the function, theory and wiring of these parts. Then you build a mpie
radio, With this first set. you will enjoy listening to regular broadcast stations,
learn theory, practice testing and troubleshooting. en 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 yourself constructing more
advanced multi-tube radio circuits, and doing work like a professional Radio
Technician.

Inciuded in the ‘'Edu-Kit'' course are sixteen Receiver, Transmitter, Code Oscil-
lator, Signal Tracer and Signal Injector circuits. These are not unprofessional
‘‘breadboard’’ experiments, but genuine radio circuits, constructed by means of
professional wirlng 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.

in order to provide a thorouah, well-integrated and easiiy-learned radio course,
the ‘‘Edu-Kit"’ includes practical work as weil as theory; troubleshooting in addi-
tion to construction; training for all, whether your purpose in learning radio be
for hobby, business or job; progrosslveiy arranged material, ranging from simple
circuits to well-advanced topics in Hi-Fi_and TV. Your studies will be further aided
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 different radio
and electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube
sockets, variable, electrolytic. mica, ceramic and paper dielectric condensers, resis-
tors, tie strips, coils, hardware, tubing, punched metal chassis, Instruction Man-
uals, hookup wire, solder, etc.

n addition, you receive Printed Circuit materials. including Printed Circult chas-
sis, speclal tube sockets, hardware and instructions. You also receive a useful set of
tools. a professional electric soldering iron, and a self-powered Dynamic Radio &
Electronics Tester. The ‘:Edu-Kit'' also includes Code Instructions and the Pro-
gressive Code Oscillator, in addition to the F.C.C.-type Questions and Answers for
Radlo Amateur License training. You will also receive lessons for servicing with
the Progressive Signal Tracer and the Progressive Signal Injector, and a High
Fldellty Gurdc and Quiz Book. Everything is yours to keep.

atis, of 25 Poplar Pl., Waterbury, Conn., writes:
sets lor my friends, and made money. The *‘'Edu-Kit'’ paid for itself.
to spend $240 for a Course, but I found your ad and sent for your Kit.'’

ms(ruc(lons are

‘1 have repaired several
| was ready

UNCONDITIONAL MONEY-BACK GUARANTEE

The Progressive Radio ‘‘Edu-Kit'' has been sold to many thousands of indi-
v-duals, schools and organizations, public and private, throughout the worlid. It
is recognized internationally as the ideai radio course.
By popular demand the Progressive Radio ‘‘€du-Kit’' is now available in
Spanish as well as English.

It is understood and agreed that should the Progrelsrve Radio ‘‘Edu-Kit'' be
returned to Progressive ‘‘Edu-Kits'' Ine.. for any reason whatever, the pur-
§h|ase price will be refunded in full, w.(hout quxbble or guestion, and without
ela

The high recognition which Progressive ‘‘Edu-Kits'' Inc., has earned through
its many yecars of service to the publxc is due to its unconditional insistence
upon the maintenance of perfect engineering, the highest instructional stand-
ards. and 1009, adherence to its Uncond |onal Muney-sack Guarantee. As a
resuildt. we do not rave a single di hout the entire
world.

ORDER FROM A

ECEIVE FREE BONUS RESISTOR AND
CONDENSER KITS WORTH $7.00

O Send
0 Send ‘‘Edu-Kit'’ €.0.D.

|

|

I ‘‘Edu-Kit'' Postpaid,
l 0 Send me FREE additional
[

|

l-

I enciose full payment of $22.95.
I will pay $22.95 plus postage.

information describing ‘‘Edu-Kit."*

|I86 Broadww, Dept.
Hewlett, N. Y.

156G

| Progresswe “EDU KITS” Inc
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CERAMIC PICKUP model
8TA stereo cartridge. Greater
compliance than earlier model,

available with various combina-
tions of microgroove and stand-

ard 78 turnover needles, sap-
phire and diamond, including
twin 0.7-mil radius sapphires.

Response flat 20-15,000 cycles,
rolling off to 20,000; separalion

ey

Presy
% v
i
[ e
¥ v

20 db between channels; compli-
ance 3 X 107° em/dyne. Qutput
0.3 volt. Tracking pressure 3-5
grams in transcription arms,
4-6 in changers. Sonotone
Corp.. Elmsford. N. Y,

SPEAKER SYSTEMS. Models
CA-80 (shown) and CA-100 in-
clude two 8-inch and two 10-
inch drivers, respectively. CA-
100 includes crossover, two 3%-
in cone tweeters. Power rating
40 watts program material, im-

pedance 8 ohms. CA-80 response

55-13,000 cycles; CA-100 45—
17,000 cycles. Finished 4 sides,
detachable legs. Special woven
screen readily removable for
cleaning.—Audax, Inec., Div. of
Rek-O-Kut, 38-19 108 St., Co-
rona 68, N. Y.

TWO-WAY BOOKSHELF
SYSTEM, Duette. 8-inch woofer,
4-inch tweeter, ducted port en-

closure. Response 36-14,000 cy-
cles, crossover 2,000 cycles, pow-
er 1atmg average program ma-
terial 25 watts. 1232 x 24 x 10%
inches. Also available as a kit,
with components only plus en-
closure plans.—Jensen Mfg. Co.,
6601 S. Laramie Ave., Chicago
38, 11

BOOKSHELF ENCLOSURE,
model Eliptoflex, houses any 12-
inch speaker or woofer. Con-
struction similar to reflexed port
design, with driver mounted on

WWW. americanradiohistorv.com

hoard set back short distance
from front opening. 14 x 23% x
13% inches.—Lafayette Radio
}\165—&(7)8 Liberty Ave., Jamaica 33

ELECTROSTATIC SYSTEM.
Shelf type model Z-400 includes
11-inch woofer. Fiberglas-filled

enclosure. System response 30-
cyeles,

30,000 built-in powe

supply and high-pass filter. 15 x

26 x 13% inches.—Neshaminy
Electronic Corp.,, Neshaminy,
Pa

PA SPEAKERS for corridor
use (bi-directional) and for di-
rectional use where decor is im-
portant, DU-12 Decor projector
(shown) 100-9,000 cycles, rachet
bracket dne«.ts at any vertical
or horizontal angle. Line trans-

o

former concealed in base. Model
TW-9 2-way enclosure takes any
8-inch cone, mounts anywhere.—
Atlas Sound Corp., 1449 39 St.,
Brooklyn 18, N. Y

AM TUNER KIT model
HFT90. Choice of 14- or T7-ke
bandpass; tuned rf stage; pre-
aligned rf and if coils and trans-
formers; built-in ferrite anten-
na; 10-ke whistle filter, travel-
ing tuning indicator. Sensitivity
3 uv at 309% modulation for 1-

20-db
noise ratio. Also available fac-
tory-wired.—EICO, 33-00 North-
ern Boulevard, Long Island City
1, N. Y.

volt output, signal-to-

RADIO-ELECTRONICS
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ASTATIC 7

DYNAMIC CARDIOID MICROPHONE

with the industry’s most positive
anti-feedback characteristics /

LIST PRICES

Model 77
{Illustrated)

Chrome Finish, $82.50;
Gold Finish, 392.50.
Model 770 (Head only),
Chrame Finish, $72.50;
Gold Finish, $82.50.
Model G-77 {Complete
with G-Stand),

Chrome Finish, $97.45.

“ When you’re looking for the ultimate in cardioid microphones, considerk’/

these advanced features of Astatic’s Model 77 and see if you don’t agree that ™%
no other manufacturer has SO MUCH TO SING ABOUT--the most positive
anti-feedback characteristics ever achieved, -18 db; exclusive Mylar diaphragm

that is pop-proof and blast-proof, retains like-new flex properties for more

years; an exclusive sintered bronze method of acoustic phase shifting that
creates the industry’s top directional characteristics; -52 db output and
exceptionally flat response through 30 to 15,000 cps.

w

Do one thing for your own satisfaction. On your next installation, make
a direct comparison of the Astatic 77 with any other cardioid. We'll guarantee
—when anyone meations the word “cardioid” again, you'll sing the praises
of this incomparable Astatic instrument,

[ 4
m& CORPORATION, CONNEAUT, OHIO

THE
J—J IN CANADA;: CANADIAN ASTATIC LIMITED, TORONTO, ONTARIO
— EXPORT SALES: ROBURN AGENCIES INC. 431 GREENWICH ST, N. Y. 13, N. Y, U.S.A,

i

GO BY BRAND
~GO BUY ASTATIC

FrIpevres lifﬂll(ﬂ‘(.’""mﬁ"’"ﬂl

ities

SINGING SOUNDS BETTER WHEN THERE'S AN ASTATIC MICROPHONE ABOUT
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RES DENT SCHOOL COURSES

————————————— e ———y

RCA INSTITUTES, DEPT. RER-99 :
350 W. Fourth St.,, N.Y. 14, N. Y. I
== Please send me your FREE czatalog of 1
o Resident School courses in New York. |
i
NAME oo » s
please print l
ADDRESS. - oo e oo eaeamm oo ma e nnan AR :
CITY — e W ZONE .. ...._..STATE coee .. _UI
For Home Studv Couries see ad on opposite fage
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ON THE MARKET (Continued)

ECONOMY AMPLIFIER KIT
model SA-3 stereo handles crys-
tal or ceramic pickups, tuners
and other medium-level program
sources, Bass and treble controls
ganged, separate gain controls
permit channel balance. Selector

for mono, stereo reverse. Rated
3 watts per channel.—Heath Co.,
Benton Harbor, Mich.

40-WATT AMPLIFIER KIT
model Mark I1V. EL34 output
tubes, printed-circuit board with
small parts prewired. Distortion

under 1%, 20-20,000 cycles at 40
watts. Noise over 90 db down.-
Dynaco, Inc., 617 N. 41 St,
Philadelphia 4, Pa.

SENSITIVE FM TUNER mod-
el FM-100, 20-db quieting with
0.8-microvolt input to 300-ohm
antenna, 0.4 microvolt to 72-ohm
antenna. 2 if's and 2 limiters
precede wide-band ratio detec-
tor. Germanium diodes in de-
tector. 10 tubes and 4 diodes.
Muting control for interstation
hash, multiplex separation con-
trol, selector, electric-eye tuning

Q|

indicator, separate tape recorder
and audio outputs on both multi-
plex adapter and main channels.
Provision for plug-in of multi-
plex adapter.— Fisher Radio
Corp., 21-21 44 Drive, Long
Island City 1, N. Y.

AM TRANSISTOR PORT-
ABLE KIT model RA-6 also
factory-wired. 6 transistors,
4 x 6-inch speaker, earphone

jack, prealigned rf and if trans-
formers, ferrite antenna. Simu-

”z- — ‘\
{0 v

lated leather carrying case—
EICO, 33-00 Northern Blvd,
Long Island City 1, N. Y.

MULTITESTER model TS-

WwwWw.americanradiohistorv.com

554 1,000-ohms-per-volt is com-
pact instrument. 5 ac and d¢
ranges 10 to 1,000 volts full
scale. De 1 and 500 milliamps.
One ohms range to 100,000,
3% x 1% x 5 inches.—Alco Elec-
tronics Mfg Co., 3 Wolcott Ave.,
Lawrence, Mass.

SOUND REINFORCEMENT
AMPLIFIERS. Signet Sound line
includes 10-, 22-, 33- and 70-
watt units, all 117-volt-powered.

30-20,000 cycles (Signet 70 to
20 cycles). 2 microphone and 1
phonograph input (Signet 10
1 microphone). Signet 33 and 70
separate bass und treble con-
trols. Mobile Signet 8 transis-
tor amplifier 8 watts, response
100-10,000 cycles, 12-volt input;
current drain 0.15 amp on stand-
by, 0.5 maximum in use.
Stromberg-Carlson, 100 Carl-
son Rd., Rochester 3, N. Y.

TAPE RECORDER KITS se-
ries TR-1A includes models for

half-track and quarter-track
playback/record. 2-speed mecha-
nism with printed-circuit boards
in playback/record electronies.
Playback output 600 ohms
NARTB equalization. Electric-
eye record indicator. Also avatl-
able stereo conversion kits for
changing earlier mono recorder
kits to half-track or 4-track
stereo record/playback.—Heath
Co., Benton Harbor, Mich.

LOW-COST MICROPHONE
model 729. Ceramic-element car-

diod desk unit. PA, paging and
general communications use. Im-
pervious to unusual temperature
and humidity conditions. Qutput

.55 db, response 60-8,000 cy-
cles, weight less cable 9 oz.
Electro-Voice, Inc., Buchanan,
Mich.

STEREQ AMPLIFIER KIT
model SA-40. Complete dual 20-
r -

Jw
\-,. e 30

watt amplifiers and control
preamp on one chassis. Re-
sponse 30-90,000 cycles *1 db,
harmonic distortion 02% at

RADIO-ELECTRONICS
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W S . al PRI AIF = o

OFFERS YOU THE F|

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.

SEND FOR THIS»
. FREE BOOK NOW

FOR RESIDENT
SCHOOL COURSES
SEE AD ON
OPPOSITE PAGE

ANOTHER WAY RCA SERVES EDUCATION
THROUGH ELECTRONICS

SEPTEMBER, 1959

RCA |NST|TUTES Inc Home Study School zre.go

A Service of Radio Corporahon of America

350 West Fourth Street, New York 14, N. Y.

Without obligation, send me FREE 64-page CATALOG
on Home Study Courses. No salesman will call.

Name. ... ittt ceneiinaeatocanncsnsoasasesbocmesy
Please print

Addresstor: wingersiomren el eI Iem o Merie I Te e e e ] §

City. ..., v .. Zone....State. . ............ ...

Korean Vets! Enter discharge date

CANADIANS _1qke advantage of these same RCA
courses at no additional cost. No postage, no customs,
no delay. Send coupon to:

RCA VICTOR COMPANY, LTD.
5001 Cote de Liesse Rd., Montreal 9, Que.

To save time, paste coupon on postcard
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ON THE MARKET (Continued)

output. Stereo balance
control, rumble and filter
switches, loudness switch, 2-
speaker selector, tape-head and
microphone inputs. Silicon diode
power supply for exceptional
regulation. Kit or factory-wired.
—PACO Electronics Co., Inc.,
70-31 84 St., Glendale 27, N. Y.

STEREO BALANCE CON-
TROL has 2 L-pads to set level
of each stereo speaker. Includes

rated

s s TSR

STEREOQ EQUAL]ZER 3

AUDIO LEVEL Z

| O 1<)

STHIE

%5 vas

phasing switch to reverse polar-
ity. Model SE-§ for 8-ohm
speakers, model SE-16 for 16-
ohm units—Vidaire Electronics
Mfg. Corp., 44 Church St., Bald-
win, N, Y.

HARMONIC GENERATOR.
Low-priced transistor unit in-
jects signals for troubleshoot-

ing audio, rf or if stages. Out-
put level control, on—ofl switch,
audio-rf switch. Compact for
carrying on service calls.—

Service Instruments Corp., 426
S. Westgate Drive, Addison, 11,

TUBE-TRANSISTOR TEST-
ER model 6000. Portable with
roll chart grouping most-used

tubes. Tube quality read directly
in mieromhos (0-3,000, 6,000 and
15,000). 5 neons light to in-
dicate shorts. Line voltage per-
manently shown. Gas content
measured by meter reading di-
rectly in  micromhos.—Hickok
Electrical Instrument Co., 105-
31 Dupont Ave,, Cleveland, Ohio.

MINIATURE WIREWOUND
CONTROLS series Radiohms

W11V and WN rated 5 watts.
1 3/32 x 9/16 inches excluding
shaft (about size of convention-
al 2-watt controls). Values up
to 100,000 ohms. Long or short
shafts.—Centralab, 900 E. Keefe
Ave., Milwaukee 1, Wis.

OSCILLOSCOPE KIT. Port-
able service instrument wmodel
WO0-334 also factory-wired. 3-
inch screen scaled to read di-
rectly peak-to-peak volts, switch
for narrow- or wide-band re-
sponse. Narrow-band sensitivity
3 mv/inch, 3 db 20-150,000 cy-
cles; wide-band 100 mv/inch, 3
db 5.5 cveles to 5.5 me. Includes

printed-circuit boards, step-by-
step instructions and large
drawings. Weight 14 lbs.—RCA
Tube Div., 4115 8. 5 St., Harri-
son, N. J.

VU METER. Illuminated clear
plastic case, 29, accuracy full
scale. 3,900-ohm damped 3-inch
meter scale. —20 to +3 upper
scale. Lower scale 0-100% mod-
ulation. Response 20-20,000 cy-
cles. Speed 0.3 second to 99%
of steady-state reading on keved
sine wave,—Argonne Electron-
ics Mfg. Corp.,, 165-11 South
Road, Jamaica 33 N. Y.

2.8SET ANTENNA COU-
PLERS can be mounted on mast
or wall before attaching set
leads. Model 1600. standard unit,
with resistor network, used
within 20 to 25 miles of trans-
mitters. Model 1602 for fringe

All specifications on these pages are from manufacturers' data.

WESTON
Sitsanentes

WORLD LEADER IN MEASUREMENT AND CONTROL
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an advanced new design for the
WORLD’'S FINEST PORTABLE ANALYZER

areas. — Walsco Electronics
Mfg. Co., 100 W. Green St
Rockford, Il

ALL-CHANNEL YAGI model
SCL-4 has 14 elements including
2 driven elements. Antenna
folds out; extra boom brace for
strength; wraparound, no-crush

mast clamp. — Winegard Co,,
3000 Scotten, Burlington, Iowa.

LONG-DISTANCE TV AN-
TENNA model PXy11 addition
to Power Helix line. For loca-
tions 80—110 miles from stations

over flat land or 60-85 in hilly
terrain. 24 elements. Front-to-
back voltage ratios up to 28 db.
Gain within 3% db across each

channel. — JFD Electronics
Corp 6106 16 Ave., Brooklyn 4,
END

ARK TI

Here’s an all-new version of the famous WESTON MODEL

980 Volt-Ohm-Milliammeter . .

. engineered to offer you

® INCREASED RANGE. High-voltage range has becn ex-

tended to 4000 volts.

@ INCREASED SENSITIVITY. D-C sensitivity of 20,000
ohms/volt; accuracy within 2% of full scale.

® IMPROVED SHIELDING. Cormag® mechanism assures
positive magnetic shielding; housing shields against elec-

trostatic interference.

® GREATER RUGGEDNESS. Spring-backed jewel move-
ment resists shock, vibration; case is impact-resistant.
Ohm-ranges are fuse-protected.

@ SIMPLIFIED CONTROL. Single dial control for range

and function switching.

® NEW COMPACTNESS. Size and weight are reduced for
maximum convenience and portability.

Order from your local Weston distributor. For information, write to
Daystrom-Weston, Sales Division, Newark 12, N. J. In Canada:

Daystrom, Ltd.,

840 Caledonia Rd., Toronto 19, Ont. Export:

Daystrom Im’l., 100 Empire St., Newark 12, N. J.
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PUBLIC ADDRESS EQUIPMENT is the
subject of Bulletin 2584, which gives
full information on compound diffrac-
tion projectors, paging units, outdeor
speaker systems, PA accessories and
microphones along with detailed illus-
trations.—Electro-Voice, Inc., Buchanan,
Mich.

TRANSISTORS, RECTIFIERS AND ZENER
DIODES. their maximum ratings, typical
electrical characteristics, features and
dimensional outlines appear in this
manufacturer’s 3-fold chart.—Motorola
Semiconductors, 5005 E. McDowell,
Phoenix, Ariz.

FCC RULES AND REGULATIONS AF-
FECTING MOBILE COMMUNICATIONS
effective Sept. 11, 1958, interpreted in
a 3-fold brochure suitable for loose-leaf
binding. Tabulates all frequencies avail-

Yes, you get this big, brand new book, “150
Radio-Television Picture Patterns 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 instrue-
tions on how to use the diagrams. A “must” in every
repair kit. You get this book as a FREE Gift for asking to
see Coyne’s new T7-book set, “Applied Practical Radio-

Television™!

At Last! Money-Making "Know-How"
On Transistors, Color TY and Servicing
Coyne’s great T-volume set gives you all the
answers to servicing problems—quickly! For
basic “know-how’” that's easy to understand
you'll find everything you want in Volumes 1 to
5 on over 5000 practical facts and data. Every
step from fundamentals to installing, servicing
and trouble-shooting 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
book ever published on the applications of tran-
sistors in electronies. New! Set has colorful de-
sign, washable covers.

EXTRA! 868-Page TV Cyclopedia Included!
For speedy on-the-job use, you also get Vol. 6—famous
Cosyne CYCLOPEDIA. Answers problems on servicing,
alignment, installation, ete. in easy ARBC order. Use
this 7-volume TV-RADIO LIBRARY FREE for 7 days;
get the Servicing Book FREE!

OYNE

SEPTEMBER, 1959

able in business, manufacturer’s, tele-
phone maintenance, public safety and
Citizens radio with the respective con-
ditions and provisions for their use.—
Kaar Eng. Corp., 2995 Middlefield Rd.,
Palo Alto, Calif.

TV TECHNICIAN'S COIL - REPLACE-
MENT GUIDE (No. 160) includes Kkits,
filters, chokes, traps, rf coils and chokes,
if transformers and transistor compo-
nents, although most of the 87-page
booklet deals with TV replacement
components. Listing gives both manu-
facturer’s and Miller’s part number.
The other sections (illustrated), item-
ize Miller’s catalog number for the
part, its qualities and uses, and the
price.—J. W. Miller Co., 5917 S. Main
St., Los Angeles 3, Calif.

ELECTRICAL MEASUREMENTS AND
ELECTRONIC MEASUREMENTS FOR IN-
DUSTRY (Bulletin No. 108) is intended
as a catalog-guide in the selection of
measuring apparatus. Specifications,
accessories, uses and prices are given,
accompanied by frequent photographs
and drawings.—Central Scientific Co.,
1700 Irving Park Rd., Chicago 18, IIL

PHOTOTUBES AND HOW TO USE
THEM (PA-227) by Bud Tomer covers
photo emission and spectrum response,
gas amplification, precautions on en-
vironment and the phototube rating
system. Special sections treat photo-
multipliers and photoresistive cells.
Typical circuits illustrate high-vacuum

FREE!

5 Years
Of Valuable
Supplements

With your set you also
get Coyne’s annual Sup-

for 5 years. Keeps your
set up-to-date on every-
thing that will be new
in radio, television,
electronics and  elec-

K d | Educational Book Publishing Division
plement Service FREE | COYNE ELECTRICAL SCHOOL, Dept. 99-T1
1501 W. Congress Pkwy., Chicago 7, lIl.

YES! Send 7-Volume ‘‘Applied Practical Radio-Television™ for 7 days FREE TRIAL
| per vour offer. Include TV-Radio Patterns & Diagram Book FREE.

Any or all of these catatogs, builetins, 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.

and gas-filled phototubes. A miniatur-
ized circuit using transistors and a
photocell is included.—CBS Electronics,
Advertising Service, Parker St., New-
buryport, Mass.

SOLDERING TOOLS FOR PRINTED-
CIRCUIT AND MICROMINIATURE SYS-
TEMS will be found in Catalog No. S-59,
which is devoted to their features, appli-
cations, accessories and prices.—Ungar
Electric Tools, Inc., 4101 Redwood Ave.,
Los Angeles 66, Calif.

OVER 1,200,000 RELAYS in 30,000
types, steppers, sensitrols, solenoids,
contactors, rectifiers and related items
are described and illustrated in this 44-
page catalog.—Universal Relay Corp.,
42 White St., New York 13, N.Y.

ELECTRONIC COMMUNICATIONS
SYMBOLS commonly used for elements
of sound and evacuation systems, inter-
coms, private telephone systems,
nurses’ call systems and MCS systems
are now available on a single wall
chart, compiled from sources such as
the American Standards Association,

£ ASNE

FaNIND
SHIFAIZORY

SEND NO MONEY[ Just mail coupon for 7-volume set on 7 days free trial.
We’ll include book of 150 TV-Radio Patterns & Diagrams. If you keep the
set, pay $3 in 7 days and $3 per month until $27.25 plus postage is paid.
(Cash price, only $24.95). Or you can return the library at our expense in
7 days and owe nothing. YOU BE THE JUDGE. Either way, the book of
TV-Radio Patterns is yours FREE to keep! Offer is limited. Act NOW!

FREE BOOK —FREE TRIAL COUPON!

tricity. | Name ___
I Address
2one State.

Icity e
Where Employed

]
|
!
I
Age I
|
1
!
|

3 Check here if you want fibrary sent C.0.D. You pay postman $24.95 plus C.0.D.
| postage on delivery. 7-day money-back guarantee. |
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Fastest, Easiest Way To Learn All About Audio

BASIC AUDIO by Norman H. Crowhurst. The
Rider *‘picture-book” approach has made many
technical subjects understandable to many hund-
reds of thousands of people. Now, everything
about sound and audio reproduction is made
crystal-clear. If hi-fi is your interest — or if you
work with tape recorders—or the broad subject
of sound reproduction interests you,—or if you
assemble your hi-fi equipment or buy a complete
“‘package”—you must read BASIC AUDIO.

If you already own sound reproducing equip-
ment—this “picture-book’* course will give you an
all-around background on all the important details
of sound reproduction. It will enable you to get
most from your equipment.

You can learn easily, rapidly at very low cost.
You build your knowledge step-by-step. There's
one idea and one specially prepared illustration
per page. More than 400 illustrations for maxi-
mum understanding.

Beyond a knowledge of electricity at the basic
level, no previous electronic experience is needed
to get the maximum from this course. Whatever
electronics circuit theory is required to make the
entire panorama of sound reproduction and re-
cording visible to you is provided.

This Rider “picture-book” audio course is com-
pletely different from anything that has even been
presented. We guarantee your satisfaction.

#201, 3 vols., soft covers, $8.70 per set.

LOW-FREQUENCY AMPLIFIER SYSTEMS (Volume
31 in the Electronic Technology Series) edited by
Alex. Schure, Ph.D. A companion volume to
LOW-FREQUENCY AMPLIFIERS, this text ex-
tends the study into the field of low-frequency
amplifier systems including the d-¢ amplifier.
Presented in a straight-forward manner for the
person who designs, builds, works with or main-
tains these equipments. The scope of the two
books essentially spans the low-frequency field
from theoretical circuits-to-practical-systems.
Emphasis is on coupling methods, phase inversion
and inverse feedback, as applied to the design of
vacuum tube and transistor amplifiers.
#166-31, $1.80.

R-L-C COMPONENTS HANDBOOK by David Mark.
An extremely comprehensive coverage of the fun-
damental components used in radio and electronic
equipment is provided for the beginner as well
as the technician. The text leaves nothing to the
imagination. It starts and finishes with the prae-
tical approach to the functioning and utility of
electronic components without which no electronic
device could function. Most component failures
can be avoided by properly utilizing basic princi-
ples. Resistors, capacitors, inductors, and trans.
formers—are covered. Voltage, temperature, re-
sistance, current, and numerous other electrical
characteristics and ratings are explained as well
as coding techniques and physical details. Ac-
companying all this is the theory behind the
operation of all versions of these components.
227, $3.50.

4 FABULOUS ‘PICTURE BOOK’' COURSES

You can learn any electronic subject easily, rapidly
at low cost with these ‘picture-book’ courses. Im-
portant areas of electronics are presented in
simple down-to-earth language. There’s a spe-
cially prepared and selected illustration on each
page—to support each idea for maximum under-
standing. Here are a few of these popular
courses.

BASIC ELECTRICITY by Van Valkenburgh, Nooger
& Neville, Inc., #169, soft cover, 5 vols., $10.00;
#169H, all 5 vols. in single cloth binding, $11.50.

BASIC ELECTRONICS by Van Valkenburgh, Nooger
& Newille, Inc., #170, soft cover, 5 vols., $10.00;
#170H, all 5 vols. in single cloth binding, $11.50.

BASIC TELEVISION by Alexander Schure, Ph.D.,
#198, 5 vols.,, soft cover, $10.00; #198H, all 5
vols. in single cloth binding, $11.50.

BASICS OF DIGITAL COMPUTERS by John S.

Murphy, #196, 3 vols., soft cover, $7.50; #196H,
all 3 vols. in single cloth binding, $8.50.

10 NEW RIDER BOOKS TO SPARK YOUR

PROGRESS IN

THE EASIEST, MOST ECONOMICAL WAY

PHOTOTUBES (volume 33 in the Electronic Tech»
nology Series) edited by Alexander Schure, Ph.D.
This penetrating study into the field of photo
tubes deals with the subject both from the physics
of photoelectricity and from the electronics of
practical tubes and circuits. Special attention is
given to such diversified topics as the laws of
photoelectricity, radiation spectrum, intensity —
wavelength curves, concepts of quantum theory,
structure of phototubes. rutings and applications.
At all times theoretical information is balanced by
practical information. #166-33, $1.80.

HOW TO INSTALL AND SERVICE AUTO RADIOS
(2nd edition} by Jack Darr. The second edition of
this extremely informative and practical book
brings auto radio installation and servicing right
up-to-date. All the new tricks of the trade are to
be found here. The techniques applicable to the
most modern auto radios — signal-seeking tuners,
hybrid auto radios, transistor auto radios, conver-
sion from 6 to 12 volt operation, and many more
new things are explained in great detail. The
author, an expert in this field, runs a very suc-
cessful auto radio and mobile radio installation
and service shop 159, $3.25.

ELECTRONICS

BASICS OF MISSILE GUIDANCE & SPACE TECH-
NIQUES by Marvin Hobbs. You can learn and
easily understand the fundamentals of the impor-
tant electronic areas that will contribute to the
conquest of space with this two-volume ‘picture-
book' course. Volume 1 covers elements of con-
trol and guidance — radio and radar command
links; guide beams, doppler and homing methods;
fundamentals of gyroscopics; inertial and celes-
tial navigation; computer applications; actuators
and their related components. Volume 2 covers
radio telemetry and space techniques: testing and
telemetering; space exploration by optics and elec-
tronics; satellite theory and practice; monitoring,
tracking: earth satellite applications: space navi-
gation. #229, 2 vols., soft covers, $7.80; #229.-H,
2 vols. in one cloth binding, $9.00.

PRINCIPLES OF TRANSISTOR CIRCUITS by S. W,
Amos, B.Se. A remarkably lucid presentation of
the principles underlying the application of tran-
sistors. The book deals with the fundamental
theory of the transistor.but emphasis is ondesign
of a wide variety of circuits. #241, $3.

learn code faster, easier than ever before-

RIDER S OUND-n- SIGHT CODE COURSE

by Lewis Robins & Reed Harris

e applies KEINFORCED LEARNING—a Ppsychological
principle proved successful by the Armed Forces.
@ uses LP records to teach you to hear signal pat.
tern correctly and identify it— how to transmit.

o uses identification ¢ards to teach you the correct

letter associated with each signal pattern.
® uses instruction book to speed your progress.
...plus an tmaginary instructor (in complete and
novice courses) provides correct answers to speed
code learning. Many people have learned to receive
5 words .per minute within 932 hours. Eliminates
code plateau barrier!

Scores Nation-wide Successes — Frank Alessi, Jr.,
9-year-old achieves pgeneral class license using
Sound-N-Sight Code Course.

From the Monmouth Message, April 30, 1959.
“Fort Monmouth — Student ofticers of the Radio
Officer MOC Course, Section 3210, have made ex-
ceptional progress... mastering Morse Code in-
structions utilizing the Rider ‘Sound-N-Sight’
method ... students have progressed much faster
than all previous classes.”

2" JOHN F. RIDER PUBLISHER. INC. 116

Europe & British Isles:.Chapman & Hall Lid., 37 Essex St.,

130

Canada: Chas. W. Pointon, Lid.,
Ltondon India: Asia Publishing House, Bombay and other cities

3 INDIVIDUAL COURSES —~ THERE’S ONE FOR YOU
COMPLETE COURSE (0-20 words per minute) —
Six 10” LP records (192 minutes of recording, 46
recordings), 47 cards, book. #REC- 020, $15.95.
NOVICE COURSE (0-8 words per minute) —Three
10” LP records (96 minutes of recording, 28 record-
ings), 47 cards, book. #REC-08, $9.50.
ADVANCED COURSE (9-20 words per minute)-—
Three 10” LLP records (96 minutes of recording, 28
recordings), book., #REC-920, $8.95.

Records prepared in collaboration with the N Y
Institute of Technology and mfd. by Decca Records.

Other Rider books that add to amateur radio

enjoyment are: Getting Started

In Amateur Radio; Building The

Amateur Radio Station: Radio Op-

erator's License Q & A Manual

(6th edition) How To Read

Schematics.,

At your jobbher or book store,
order direct. RE-9

West 14th Street. New York 11, N. Y.
66 Racine Rd., Rexdale, Ont.
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IRE, NEMA and the Department of
Defense.—Charts, DuKane Corp., St.
Charles, Ill.

GERMANIUM, SILICON TRANSISTORS;
SILICON RECTIFIERS; their character-
isties and underlying theory, are graph-
ically presented by symbols, definitions,
references, charts, dimensional outlines,
circuits and an interchangeability direc-
tory.—RCA Semiconductor & Materials
Div., Somerville, N. J. 30¢.

NEEDLE AND ACCESSORIES CATA.-
LOG, with cross-reference charts of
cartridge manufacturers’ names and
numbers, other needle manufacturers’
names and numbers and phonograph
manufacturers’ names and model num-
bers.—Clevite Walco, 60 Franklin St.,
. Orange, N. J.

SIGNET SOUND shows this manufac-
turer’s packaged assemblies of sound
equipment ready for indoor and outdoor
installation and use.—Stromberg-Carl-
son, A Div. of General Dynamics Corp.,
Special Prods. Div., Electronics Center
1400 N. Goodman St., Rochester 3, N. Y.

RCA POWER AND GAS TUBES
(Form No. PG-101D) revises the old
24-page booklet and offers 19 more tube
types. Its 32 pages contain thumbnail
text descriptions, charted dimensions,
ratings, operating values, base or ter-
minal-connection diagrams and photo-
graphs for each of the RCA power and
rectifier tubes, thyratrons and ignitrons
considered. — RCA Electron Tube dis-
tributors, or RCA Electron Tube Div.,
Harrison, N. J. 30¢.

SOUND-MEASURING EQUIPMENT for
the study of noise reduction is supplied
in standard file-folder size for conven-
ient permanent reference. Technical
features of the various devices are
described and illustrated with photo-
graphs of their actual use in aircraft,
and factory as well as in office and
home.—General Radio Co., W. Concord,
Mass.

TELEVISION AND RADIO REPAIR pub-
lications can be ordered from the com-
plete listing appearing in this 2-fold
circular, How to Use Supreme Publica-
tions for Faster Television & Radio
Repairs.—Supreme Publications, 1760
Balsam Rd., Highland Park, 1l

TUBE TYPES AND ACCESSORY ITEMS,
more than a hundred, categorically ar-
ranged and thumb-indexed in 1959
Quick Reference Cataloy. Adjunct to
manufacturer’s data sheets is designed
to be inserted at the front of his hard-
cover catalog.—Eitel-McCullough, Inec.,
San Carlos, Calif.

CALLBACK INSURANCE, Bulletin PA-
222, by Bud Tomer offers the service
technician simple circuit modifications
and adjustments he can make himself to
eliminate premature failure of replace-
ment tubes due to heater current surges
and internal arcing, two causes of “call-
backs”.—CBS Electronics, Advertising
Service, Parker St., Newburyport,
Mass. END

RADIO-ELECTRONICS
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OPPORTUNITY ADLETS

Rates—50¢ per word (ineluding name, address and
initials). Minimum ad 10 words. Cash must aecom-
pany all ads except those placed by accredited agen-
cies. Discount, 10% for 12 consccutive issues. Mis-
leading or objectionable ads not accepted. Copy for
November issue must reach us before September IS5,

1959
RADIO-ELECTRONICS,
154 West 14 St., New York 11, N. Y.

CASH PAID! Sell vour surplus electronic tubes. Want
unused., clean transmitting, special Durpose, receiving,
TV types, nmagnetrons, klystrons. broadeast, ete. Also
want military & cominercial lab test and communications
gear. We swap 100, for tubes or choice equipment. Send
specific details in first letter. For a fair deal write, wire
or telephone: BARRY, 512 Broadway, New York 12,
N.Y. WAlker 5-7000.

EXPERIMENTERS Novel FM Reception clieap. Also
transistor radios and Kkits. Particulars free. ELMER L.
BLOCK. Route 1, Sarcoxie. Mo.

INDUCTORS for Crossover Networks. 118 types in stock
Send for hrochure. C & M COILS, 3016 Holmes Avenue

W., Huntsville, Ala.

1H-F1.
('\R*TU\'

flecorders. Tapes. FREE Wholes ale Cdlalogue
125-T Kast 88th St., New York 28, N. \

QTI-RI‘() 'F\ll NENTALS. For the very best at lowest
prices. Write CALITORNIA TAPLED MUSIC ASSN.,
763 El Camino Real, Redwood City, Calif.

“X-RAY EYES. Adults. Eutire course. $ Sahuactlon
or refuid. CLARION. Box 9309-X5. Chicaxo 90, 111
DISCOUNTS UI" TO 50% on HHi-Fi ampliflers, tuners,
speakers, tabe recorders, individual guotations only. no
catalogs, CLASSIFIED HI- Fl EXCHANGE, 2375 East
63th Street. Brooklin 34, N.Y

FOR THE ULTIMATE THRILL in_stereo sounds, write
for the Ca1/Tabe stereo taPes titled (St. Francis \Whi-
pers Authenti¢ sounds of Kan  Franeciseo. What &
Whers) Party guessing game. Ghost Tralus) Steam rrains
reeorded all over historie Calif. Mustard & Sand) A day
at Santa Cruz ramous board walk. Onmibus) Cal Tape
demonstratar.  Relaxation) Maod musie played hy Jose
Guitlen on the Hammond (ngan at World Kamous ek
evs Studio Inn, Palo Alte, Calif.  All recording _are
2 Channel 7% ips. Prices are trom_ $7.93 to $9.95. Dis
trihutar  inguiries  welcome.  CALIFORNIA  TAI'ED
MUSKIC ANSN., 763 El Camino Real, Redwood €y,
Calif

TAPE RECORDERS: We Will Not Be Undersoldl e
meet  any competition! Send us any competi itor's adve
tising, showing a lower Drice to1 a labv recorder and we
will MEET this lower brice. (73 models in stock.) COM
MISSIONED BELECTRONICS, 1776  Colutbia  Rowd
Washington. D.C

10 NEW TUBES lor vour TV $I11.45. Send list of tubes
or make and model of set. except picture tubes. 5 New
tubes for vour radio $4. Ajl rully guaranteed and not

mechanical or elem cal rejects. Adapter 110° 1be 10
vour rejuvenator $1.49.  CRYSTAL ELECTRONICS,
9507101 Ave., OLOne Ianl\, N.Y. HI 1-0700

POCKIT T-V with picture. Send stamped self akiressed
envelope for infarmation. EKERADIO. 650 N. Fair Oaks.
Trasadena, Calit,

LABORATORY QU \LIT\ equxnment and M)htary Sur-
plus tronies  bought, =old. ENGINEERING ASSO-
CIATES, 434 Patterson Road, Davton 8, Ohio.

M TUNERS, 88-108 migacycles, 4 tubes comple
$14.95. GRUTMAN, 1 East 167 St., Bronx 52, N.Y
ALL MAKES OF ELLECTRICAL INSTRUMENTS AND
TESTING equipment repaired, TAZELTON INSTRU-
MENT Co.. 128 Liberty Street. New York. N.Y.

WITAT YOU KXNOW plus
wirsted. Let us show you how. (irdm your copy of Invent
ing The Jnvention today. $4.95 post paid. EATON
ROLLER & MANUFACTE Rl\(. (.O\II'A\N . 300 North
Meridian. Faton, Indiana.
TELEVISION PICTURE
warranty. Wrire liteérature.
doniz, N.Y.

FREE Wlll'l‘LR@ CAT \LOGUE givmg manuseript
markets. Write LITERARY AGENT MEAD. 815 Droad-
way, New York 10, N. Y.

DIAGRAMS FOR REPAIRING I(ADI()Q $1. Television
$2. @ive make. Model. DIAGRAM SERVICE, Box
672-RE. Harttord 1.

SPECIAL OFFY

spare time ought not be

TUBES helow wholesale. Year
LEE SALLS, Box 437A. Bar

(_.Ollll

. Complete correspondence course in
Electronies, Television and Radio only $48.50. All new
jiodern material. Formerly sold for $400.
2000 pages. Limited mumner available. Write dept.

43 texts over
RRE,

ELECTRONICS TRAINING, IO, Box 764, Pirtshurgh
0. Pa.
C-\\TFR\ I!opaumen gleallv needed! You can learn

manufacturers’ ~ervice methods at home, in your sbare
time! Free, big illustrated book tells how! Write today

NATIONAL CAMERA REPAIR SCHOOL, Dept. RUJ
Englewood, Colorado. =
CALCULUR, PPowerful Modern Marhematies, Fasy Prac-

tical Lessons, First Four $1. MATHCO, $256-4 Mimuor,
Cineinnati 17, Ohio.

OFFRET PRINTING--1,000 8txI1 $5 5M/$17. Color
or white. Fast! 5.000 colored eireul ﬁi.’—lu Coniplete:
Art, copy, lavout, printing. P ROMOTION—RS., 385
Rroadway, New k13N Y. |
IF YOU 1AVE a background in Electronies. but are

having trouble passing FoC Phone Exams, my 12 vears
experience as chief instruetor of EKlectronies School can
help you over the hump. Not a course, Write me person
ally tor Free literature, WALLACE COOK, 1614P Mo

son Road, Jackson H, Miss

NEW 1959 AUTOMOBILES
Delivered anvwhere, MEDER,
New York 36, N, Y =

SONGPOEMS and LYRICS WANTED! Mail to: TIN
PAN ALLEY, INC. 1650 Broadway, New York 19, N. Y.

LEARN WHILE ASLEED, Hypnotize with your recorder,
phonograph or amazing new Electronic Educator endless
tape recorder. C(atatog, details free, SLEEP-LEAINING
ASSOCIATION, Box 24-KRD, Olvmupia, Wash.

to 25% oft retail prices,
550-RE Fifth Avenue,

SEPTEMBER, 1959

I

REFLEX RECEIVER

A one-transistor reflex receiver de-
signed for the broadcast band. Selec-
tivity and gain are somewhat lower
than that of a one-transistor regenera-
tive receiver, but tuning is much
simpler and less critical. The tuning

ey
oK g F100uuf

capacitor is a standard tvf 2-gang vari-
able. Almost any miniature unit will
work. Coils L1-a and L2-a are for the
broadeast band—tferrite antenna coils
will do fine. L1-b and L2-b are 10 turns
of No. 30 wire wound on the ground
end of Ll-a and L2-a. If a high-fre-

PHONES

quency transistor is used in the cireuit |

placement of the coils is critical. If the
coils are peaked sharply, the circuit,
may oscillate—W. G. Eslick

BLACK-LEVEL CLAMPING

The majority of TV receivers use
either a dc coupling or a clamping
diode to fix the dc level of the video
signal. The tip of the syne pulse is
clamped to a fixed potential. However,
if the amplitude of the video signal
varies, the tips of the sync pulses will
stay clamped but the black level will
vary, necessitating a new setting of the
brightness control.

This interdependency of contrast and
brightness controls is a nuisance. It
can be avoided if, instead of clamping
the bottom of the sync pulses we clamp
the black level to a fixed potential. In
this case the brightness control is set
so that this fixed potential corresponds
to black on the screen. This setting is
independent of variations in contrast.

Several circuits can be used to obtain
black clamping. Most of them make use
of the fact that during horizontal fly-
back the highest value of the video
signal corresponds to that of the black
level.

A unique circuit has been included
in some recent Blaupunkt receivers.
The diagram shows a de coupling be-
tween the video amplifier and the C-R
tube cathode. The black-level clamping

Wwww.americanradiohistorv.com

Demand the finest in

| Etectronic Test Equipment -

EMC, of course. You get
the most quality per
measurement dollar!

NEw! EMC Model 301
Speedi Tube Tester

Checks tubes in seconds.
Checks shorts. leakages, and
quality. Over 375 tubes, in-
ciuding OZ4, now listed. New
histings available. Checks
and rejuvenates Picture
Tuhes with Model PTA (Pic-
ture Tube Adaptor), at only
$4.50. Model 30tP (illus-
trated),

47.90

NEW! EMC Model 108
Handi Tester

The only appliance and auto bat-
tery tester in its price class to
use a D'Arsonval, instead of an
iron vane type meter. Gives ex-
clusive advantages of maximum
accuracy and scale length, and
minimum battery replacement
cost . . . at no added charge.
Complete with test leads and
-instruction manual.

Kit

NEw! EMC Model 90568  Fog
Battery Eliminator, Charger,
and Vibrator Checker

A MUST for auto radio service.
Features continuously variable
voitage output — in either 6
or 12 volt operation. Checks
all 6 or 12 volt vibrators.
wired. ... $67.90

Kit . o

NEw! EMC Model 601,
Wide Band Oscilloscope
for Color & Monochrome TV

Features full 5 mc band with
push-pull vertical amplifier
with sensitivity .02 volts per
inch, retrace blanking ampli-
fier for clearer pictures, anc
multivibrator sweep from 15
cycles to over 75 kilocycles.
Wired and tested . $117.90

NEw! EMC Mode! 206P
Dynamic Mutual Conductance Tube Tester

The lowest priced mu-
tual conductance tube
checker on market.
Checks tubes for mi-
cromho value and gas
content. Completely flex-
ible switching. Your best
buy in a quality tube

tester. (Hand rubbed
Carrying Case) ...$83.50
'----------------------., --q
: Yes, tell me more, send me—FREE— RE=a9Tg
1 a detailed catalog of the complete EMC line. :
1 [ ]
: NAME. H
]
H STREET. i
HCIW STATE !
[ Electronic Measurements Corp. 1§
1 EMC 625 B'way * New York 12, N. Y. |
] Ex. Dept. 370 Bway, N. Y 13 8

3
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“ONE DOLLARG:,

As much as $|5 worth—Everything Brand New
and sold to you with a money back guarantee.

DEDUCT 10%

ON ANY ORDER
OF $10 OR OVER

Plus a FREE SURPRISE PACKAGE

[] 13" PM _SPEAKER ¢4 | (] 100-ASST. 12 WATT g1

alnleo #5 magnet. RESISTORS soine 59,

[ 3—47 PM SPEAER 51} [ 78ASS TED 1 WATT g9
alnico %5 magnet RESISTORS some 5%

[] 1-—5' PM SPEAKERG] | [] 35CASS TED 2WATT g9
alnico # 5 magnet RESISTORS some 567
i B (e

[J $15—'‘JAckpOT' $1 | [ 29 TUBULAR CON-gq
TELEVISION PARTS OENSERS .047-800v

O $a862 755t e 0N ST O 12,0800 o8, 51

[] 131 ToDD 60° DE-§] | [] 106" ELECTRIC $1
FLECTION YOKE LINE CORDS w/plugs
1TV VERTICAL OUT- S—TV CHEATER

O 207 YRANSFORS $1 [0 Torps wiboth plugs s1
MER 10 to 1 ratio [] 559/ 5POOLS HOOK- g9

O hoBfRiRanigoacest o urwine b e O

[] 39 ASST. PRECISION §1 1 SPAGHETTI best sizes
RESISTORS hest sizes [] 109-ASST. RUBBER §f
35-ASST. DISC CE- GROMMETS best sizes

O :AMICS best numherssl O lOO’—TWI(;d LEAD-IN§]
5—DISC CERAM- WIRE 3000 heav.dut

O 75 %600 mme $1 O SO’'—FLAT A-ECa(;N'I:.ysl

[J 29 TUBULAR CON- g1 WIRE muny purposes
ngnssns .05-800v [] 25'—INSULATED s1
20—TUBULAR CON- SHIELDED WIRE

O DENSERS .001-10:00v s1 [] 32/ TEST PROD. WIRE 5]

O S0-ASSORTED FUSES 51 deluxe (red or black)
popular sizes D 1—%7 INDOOR TV $

O SN0 aaTTsL | o T e st o

[] S9_470K0 > WATT§q | SWITCHES $15 worth
T e aario op | O dorh. oot 1

— . 0 spst, dpdt, etce.

0O gESA 5, 10, 20 watt 51] O s—Assv(.1 SLIDE SW.5q
—AUDIO  OQUTPUT spst, dpdt, d

O vrans. %018 type 51 } O 4—BAKEL|7§ ‘:(Nlrz s1
3—AUDIO OUTPUT SWITCHES dpdt

O Frans.' %Ke or sve $1 | 100'~FINEST NYLON g9
o T | [0 Bial cord best size
S 20 ELF TAPPING
Frans.6k6 pusnopu S1 | [ 228555 e 51

2—AUDIO OUTPUT
TRANS. GL8 type
3—1.F. COIL TRANS-
FORMERS 156 kc
3—1.F. COlL. TRANS-
FORMERS 10.7 mc FM
3—1.F. COIL TRANS-
4—OVAL LOOP ANT.
ass’'t hi-galn tvpes
3—LOOPSTICK ANT.
new ferrite adjustable
3—VARIABLE COND.
super 420,162 mfd
3—ASST, SIZES RA.
DIO CHASSIS PANS
12—RADIO OSCILLA-
TOR COILS 458 ke
[ S5z MES VOLUME
CONTROLS w/switch
D 5—50K VOLUME CON-
TROLS less switch
S—ASST.
WIREW'D
10—SURE GRIiP
ALLIGATOR CLIPS
1-GOLD GRILLE
CLOTH 14x140r12x18
S—SETS SPEAKER
PLUGS wired
10—-SETS PHONO
PLUGS and PIN JACKS
2—$2.50 SAPPHIRE
NEEDLES 10,000 pl.
5--DIODE CRYSTALS
2—IN21 2—IN22
1—IN64
3—DIODE CRYSTALS
1—IN60, I—ING41,
1—INGH
2—SELENIUM RECT.
1-65ma & 1-250ma
2—SELENIUM RECT.
1-75ma & 1-~150 ma
2—~SELENIUM REC-
TIFIERS 100 ma
1—-SELENIUM REC-
TIFIER 450ma
15—ASST. TV COILS
sync. peaking, width,
etc.

5—TVv CRTY. SOCK-
ETS with 187 leads
5—HI-VOLT. ANODE
LEADS with 187 leads

O
a
O
O

4 WATT

CONTROLS
O
O
O

OO0 OD0opoOoODo O oo

09ty CARTWHEEL
CONOENSERS 10kv
[ 35Ty CARTWHEEL
CONDENSERS 20 kv
[ 25TV _CARTWHEEL
CONDENSERS 30 kv
0O 25hy RECTIFIER
SOCKETS B3 m'nted
[ 3zHv_RECTIFIER
SOCKETS 1X2 m’nted
[m) 20 ASST, TV KNOBS,
ESCUTCHEONS, ctc.
D 12—-ASST. STANDARD
TUNER VHF STRIPS
3-ASST. UHF STAND-
ARD TUNER STRIPS
25—ASST. PEAKING
COILS popular types
1—RCA SYNCHRO-
GUIDE COIL #20SR1
1—-RCA SYNCHROLOC
COiL 120878
1-STANDARD AGC
COIL 1R4AG
1—RATIO DETEC-
TOR COIL 4.5 mc
1—2 MEGOHM RESIS-
TOR 20w for 630,
ete.
D 1—SILICON RECTI-
FIER 750 ma 500v
[] =TV _CENTERING
RINGS for back of yoke

O

a
a
O
O

1 O
s1' O
110

PormERs aeanetino 31 | [J

1|0
$1 O
110
$1/ O
10
1/

10O
s1/
s1/ 0O
51/ O

SIID

SCREWS %8 X
35—ASST. RADIO $s1
KNOBS. scr. & push.
100—KNOB SPRINGS§]
std. size 35" x 17

100—ASSORTED 51
KNOB SET-SCREWS
25—-RADIO DIAL 51

POINTERS des. types
25—ASS'TED CLOCK 51
RADIO KNOBS
600—ASST. NDWARESI
scr., nuts. riv.. etc.

35—-ASST. SOCKETS 51
octal, nov. and min.
1—ASST. PRINTED §]
CIRCUIT SOCKETS
S0_ASST. MICA CON. g4
DENSERS some in 505
S0—ASST. CERAMIC S]
COND. some in 5%
10—ASST. VOLUME ¢
CONTROLS 1/switch
5—-ASST. VOLUME 51
CONTROLS w/switch
100—VOLUME CON- 51
TROL HEX NUTS

20—ASST. PILOT s1
LIGHTS popular tvpes
10—PILOT LT, SKTS.SI
bayonet type, wired

$ 50_ASST. TERMINAL
si O STries 1.2, 3, 4 fue 81
10—ASST. RADIO
| O electro. cono. e s1
5—_ASST. TV ELEC-
$1 | O Frolvric cono. 51
[ 25ASST. MICA $1
s TRIMMER COND.
2 ELECTROLYTIC
51 O Gonb. 40/40—150v. s1
30—FP CONDENSER
51 O wounTiNG WAFERS s1
3—ELECTROLYTIC
1 O conb. 80-150v $1
$1 [] 3-ELECTROLYTIC — §f
s1 COND. 50/30-1c5°ov. 4
10—HV TUB. ND.
0O loo7-1600v. 1
10—HV TUB. COND.
s1 | O Joo:-s00v 51
| 10—HV TUB. COND.
$1 | O ’oo5-3000v. s1
35 MICA COND. 20-
$1| O 35t & 15-25 mumf $1
35—-MICA COND. 20-
51 D 50mmf & 15-68mmf 51
35—MICA COND. 20-
110 100mmf, 8 oumar °1
$ 35—MICA COND. 20-
1 D 470mmf, 15-680mmf 51
s1 [J 255MICA COND. 20§
820mmf.15-1000mmf
$1 [] 3T, CENTERING g7
51 RINGS fits on neck CRT
2—KENRAD
[J TUBEs =esu7 51
$1 [] 2-ELECTRIC MOTORS S
114 volt. 1001 uses
$1| [ s_5ock. WRENCHESSY
(Set) 3/16” 10 7/16”
$1 [] B ASST. LUC. CASES g1
keep parts in order
$1 [] i5LB. sPooL RosiN g1
CORE SOLDER
s1 3TV ALIGNMENT 59
TOOLS assortment Z 1
51‘ [ 35TV ALIGNMENT 51
TOOLS assortment =2
$1 | [J 3-TV_ALIGNMENT 51
51 ‘ TOOLS assortment =3
3—TV ALIGNMENT
D TOOLS assortment # 4 51
| 3—TV ALIGNMENT g1
51 TOOLS assortment = 5
EACH ALIGNMENT TOOL is
51 \ g!lﬂ'erent and valued at over

HANDY WAY TO ORDER—Simply tear out advertisement
and pencil mark items wanted (X in square is sufficient);

enclose with money order or check.

You will receive a

new coPy of this ad for re-orders.
ON SMALL ORDERS—Include stamps for postage, excess

will be refunded.

Larger orders shipped express coliect.

BROOKS RADIO =TV CORP.

84 Vesey St., Dept.