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TRIPLETT FEATURES:

%% resistors—molded mounting for resistors and shunts
allows direct connections without cabling. (No chance for
shorts—longer life and easy-to-replace resistors in their
marked positions.) King sized recessed knob for the single
selector switch for both circuit and range—just turn and
make reading.

VOM

1% %, accuracy . . .

mirror scale

to eliminate any possible parallax
and give you readings with the same
laboratory accuracy that is built
into the instrument.

4 i

MODEL 630-A $49.50

1

This VOM is truly what laboratories
buy when they must have the best.
Model 630-A is prized in

782 industrial laboratories

115 research laboratories

237 development laboratories

and is owned by over 300 engineering
consultants and used for critical production
line testing and in the maintenance of
automation equipment by over 1100
manufacturers of all types of products.

Resistance ranges are compensated for greatest accuracy TRIPLETT

over wide battery voltage variation. ELECTRICAL
0 INSTRUMENT

33 RANGES: RS LBLITL

12D.C.-A.C.Volts (20,000 ohms per volt DC, 5000 chms per
volt AC.); 5 Current Ranges; Resistance from .1 Ohms to
100 Megohms; Decibel and Output readings.

Biuffton, Ohio

Burton browne advertising

631 630-NA 630 630-A 310 630-T 666-HH 625-NA 666-R
Combination For Best Testing The Popular A Good Lab ond The Smallest For Telephone Medium Size The First V-O-M Medium Size
V-O-M—VTIVM | Around the Lab, All-Purpose Production Line | Complete V-O-M Service . for . with 10,000 with
| Production Line i V-O-M V-O-M with Switch Field Testing Ohms/Volt AC 630 Features

Bench
| or Benc |
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NOW-A Faster Way to Reach
the Top in TV SERVICING

NR' SENDS YOU 17" Picture Tube,

components for a TV Receiver, 5”7 Oscilloscope and
Signal Generator. Pay on Convenient Monthly Terms.

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

The man who knows the answers—
the Professional TV Technician—
enjoys the prestige, gets the better
jobs, the higher pay. Here is the
learn-by-practice training to be a
Professional TV Technician. It shows
you the way to be the boss, to earn
top pay. Television Servicing needs
more well trained men.

If you have a basic knowledge of
radio and electronics you can make
some Television repairs simply by
trial and error. But sooner or later
you will face TV Service problems
you can not solve. And you can’t get
the training you need while customers
wait.

N.R.L Is Oldest and Largest Home Study
Radio-TV School

Over forty years experience and the
record and reputation of N.R.I. back
up this learn-by-doing Professional
TV Servicing Course. Instead of just
reading about TV problems, you build
and conduct experiments on circuits
in a TV receiver. You learn methods,
“tricks of the trade” proved by top
TV Servicemen. You learn to fix any
set, any model with confidence.

You Get COLOR TV Textbooks Early

The day you enroll, N.R.I. sends
you special Color-TV books to speed
your knowledge and understanding of

FEBRUARY, 1957

this vast, growing phase of Television.
Many full color plctmes and diagrams
help you recognize defects and help
you learn how to correct them qmclxly
and properly. To cash in on the coming
Color TV boom, you’ll need the kind
of knowledge ‘and experience this
N.R.L. training gives.

This is 100 learn-by-doing, prac-
tical training. Here is a course for
men who know basic theory, either
from Radio or TV Servicing expe-
rience or planned training but realize
the need for more knowledge to forge
ahead. Here is what one graduate,
G. G. STETHEM of Belpre, Ohio says,
“I ean not praise N.R.I.'s Professional
TV Course highly enough. I have wny

HO\V TO i

FREE

|
Reacy THE
TOP |
IN TV I
SERVICING ‘ |
I INE T e T, T
Send for | , .
et i
I
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|_NA'I'|ONAI. RADIO INSTITUTE

Dept. 7BFT, Washington 9, D.C.

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

................... Zone....._State __._.......

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

Another graduate, EDWARD
RATVITSKY of Northumberland, Pa.
says, “I have taken your course n
I’1ofcae1onal TV Servicing. It takes
the kind of eac}»mvence you offer to
really learn.”

If you want to go places faster in
TV servicing, make your future morc
secure as the industry develops, we
invite vou to find out what you get,
what you practice, what you learn
from N.R.I.’s Course in Professional
TV Servicing. Mail the coupon now.
There is no obligation. NATIONAL
RADIO INSTITUTE, Dept. TBFT,
WASHINGTON 9, D. C.
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31 Electronic Experimentation—Dhy Hugo Gernsback

ON THE COVER

(Story on page 78)

AUDIO—HIGH FIDELITY

Part of a code-practice oscillator, g
32 Flexibility Unlimited—Francis Colaguori bl i Qinbiee w“h. tae he'f’ of >
35 Adding a Tape Recorder to a Hi-Fi System—Norman H. Crowhurst the special Erec-Tronic educational

39 TV Tube for High Fidelity—Norman V. Becker

WHAT'S NEW

41 Pictorial Report of New Developments

TELEVISION

42 Two New TV Remote Controls—Henrv O. Maxwell
46 Vom Signal-Tracing Probes—Robert G. Middleton
48 Tall Tower Techniques, Part II—Jack Darr

52 TV Service Clinic—Conducted by Jerrv Kass

TEST INSTRUMENTS

54 Portable TV Pattern Generator, Part II—Earl T. Hansen
57 A Vtvm for Your Multimeter—John A. Dewar

58 Transistorized Kilovolter—I. Queen

60 Transistorized Capacitance Bridge—Leonard J. D’Airo

RADIO

61 Transistor Testing and H;ul(lling—\\’. O. Hamlin

78 Modern Touch in Circuit Kits (Cover Feature)—Eric Leslie
81 The Wrong Quiz—David Gnessin

82 Build a Dynaflex Broadcast Receiver—Frank H. Tooker
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You get 19 big kits
of equipment!

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

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

YOUR TRAINING IS ALL INCLUSIVE

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

YOU EARN WHILE YOU LEARN

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

FEBRUARY, [957

RADIO-=ELECTRONICS

LEA
RN AL 8 puaggs | g Tue INDUSTRY
BY SHOP MeTHop HOME TRAINING
1."_lelevi§ion =th 5. Sound Recording
including Color Ty & Hi-Fidelity
2, Radio ... AM, FM 6. Automation
3. Industrial Electronics 1. FCC License Preparation
4, Communications 8. Radar & Micre Waves

Let National Schools of Los
Angeles, a Practical Resident
Technical School for over 50
years, train you at home by
Shop-Method for wunlimited
opportunities in All phases of
TV, Electronics, Radio,

\ .uﬂL’;' ?
]

YOU GET EVERYTHING YOU NEED

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

n
take your LraminE (0

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

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

Approved for /
GI Training

NATIONAL SCIIOOI.S

LOS ANGELES 37, CALIF.
In Canada: 811 W. Hastings St., Vancouver, B.C.

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
LOS ANGELES 37; CALIFORNIA
'GEY FAST SERVICE—MAILNOW TO DFFICE NEAREST YOU!

NATIONAL SCHOOLS, DEpT,RG-27 '
’ 4000 S. FIGUEROA ST. OR 187 N. LA SALLE sT. '

' LOS ANGELES 37, CALIF. CHICAGO 1, {LL.
I
I
!
!

Rush free TV-Radio "Opportunity” Book and sample
5

lesson. No salesman will call.

NAME AGE

ADDRESS
" CITY.
\

ZONE STATE —

[ Cheek if interested ONLY in Resident Schoal trainieg at Los Angeles.
VETERANS: Give dote of Diizharge

|
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BEST BUILT

BEST FOR
EVERY SET

All Tung-Sol Tubes are engi-
neered to one standard of
quality—Blue Chip Quality.
Whether they're for famous
set makers or leading service
dealers, Tung-Sol Tubes are
identical in design and per-
formance. Tell your supplier
you'd rather have Tung-Sol!

Lo Chip Dualty
@TUNG-SOL

MAGIC MIRROR ALUMINIZED
PICTURE TUBES
RECEIVING TUBES

TUNG-SOL ELECTRIC INC., Newark 4, N. J. Sales
Offices: Atlanta, Ga., Columbus, Ohio, Culver
City, Calif., Dallas, Tex., Denver, Colo., Detroit,
Mich., Irvington, N. J., Melrose Park, IIl., Newark,
N. 1., Seattle, Wash.

TUNG-SOL makes All-Glass Sealed Beam Lamps,
Minigture Lamps, Signal Flashers, Piclure Tubes,
Radio, TV and Special Purpose Eleciron Tubes
ond Semiconductor Products.

News

permit the Navy’s experimental ship
Compass Island to know its exact posi-
tion at any time without any help
whatever from shore-based installa-
tions. The special ships inertial navi-
gational system (SINS) which the
Compass Island is testing determines
latitude and longitude, true north and
the ship’s speed over the bottom. The
Navy’s chief interest in such a system
is for use in missile ships, whose loca-
tion must be known very exactly to
permit them to launch a ballistic missile
at a target whose coordinates are
known, but it may also prove of value
to all shipping.

The miniature observatories, or celes-
tial trackers, once pointed toward
heavenly bodies, will automatically

| track them, giving information for use

in checking and correcting the SINS.
The trackers are mounted on a rigid
tower isolated from ship flexures to
give fixed reference planes for celestial
computations. For further stabilization,
special activated fins counteract roll so
that the ship rolls only about 1.5° where
without the automatic fins the 1oll
would be 10 times as great. Both the
servo-operated fins (which, inciden-
tally, make the Compass Island the
most comfortahle ship in the Navy)
and the inertial navigational system
were developed by branches of the
Sperry Gyroscope Co.

Ship’s speed is indicated by a special
sonar system in a large streamlined
dome attached to the ship’s hull. This
system was developed by the Navy’s
Bureau of Ships and General Electric.
The sonar dome earned the Compass
Island the shipyard title of “ship with
the droop snoot.”

TV TUBE FRAUDS are the subject
of intensive investigation by the tube
division of the Radio-Electronics—Tele-
vision Manufacturers Association. Faced
with the threat of the growing counter-
feit racket in radio and television
receiving tubes, a committee has been
established to compile facts and survey
the entire situation. RETMA has em-
phasized the necessity of cooperation
between industry and law enforcement
representatives and the importance of
vigorous prosecution.

RETMA’s general counsel, Glen
MecDaniel, was invited to appear before
the Bronx County, N. Y., grand jury
which is investigating the problem in
that area. The grand jury had its reg-
ular term extended to continue its

WWW.americanradiohistorv.com

Briefs

SEAGOING OBSERVATORIES will

investigation of the alleged electronie-
tube racket which has caused heavy
losses to manufacturers and others.

Stanley Seltzer, Bronx service tech-
nician, whose arrest and indictment on
a charge of grand larceny in connection
with the alleged racket had triggered
the investigation, had his bail increased
to $20,000. He was charged with forg-
ing code numbers and trademarks on
electronic tubes. The reprocessed tubes,
it was said, were sold at a discount,
with a fake 1-year guaranty, to dealers
who believed them to be direct from
the manufacturer.

Because of the counterfeiting, it is
believed that G-E has lost about $1
million yearly and that RCA has been
swindled out of nearly as much. More
than 30,000 phony tubes have been
seized by the Bronx District Attorney’s
office.

FIRST ALL-COLOR TV CLINIC to
be held in the Midwest was sponsored
by the Television Service Association
of Michigan. The meeting was open to
all Michigan radio and TV service
dealers and technicians. Scheduled at
the Ft. Shelby Hotel, Detroit, Jan. 27-
28, Michigan’s Colorama” was publi-
cized as a service and dealer clinic on
color TV.

Calendar of Events

Detroit High-Fidelity Music Show, Feb. 1-3,
Statler Hotel, Detroit, Mich.

Los Angeles High-Fidelity Show, Feb. 6-9,
Ambassador Hotel, Los Angeles. The West
Coast Convention of the Audio Engineering
Society will be held in econjunction with
the show, Feb. 7-8.

1957 Transistor and Solid State Circuits
Conference, Feb. 14-15, University of
Pennsylvania, Philadelphia, Pa,

San Franecisco High-Fidelity Show. Feb.
15-18, Hotel Whitcomb, San Franeisco,
Calif,

Cleveland High-Fidelity Music Show, Feb.
22-24, Hotel Hollenden, Cleveland.
Pittsburgh  High-Fidelity Music Show,
March 8-10, Sheraton Penn Hotel, Pitts-
burgh, Pa.

1957 Nuclear Congress and International
Atomic Exposition, March 11-15, Conven-
tion Hall. Philadelphia. Pa.

IRE National Convention and Radio Engi-
neering Show, March 18-21, New York
Coliseum, New York, N. Y. Raplo-ELEc-
TRONICS will exhibit in Booth 4103.)

WALDEMAR B. KAEMPFFERT, sci-
ence editor of The New York Times
for 26 years, died on Nov. 27 at the
age of 79. One of the early science
editors in journalism, Mr. Kaempffert
was outstanding in his ability to explain
technical discoveries and principles to
the laymen in popular language.

He was born in New York City and
majored in science at City College

RADIO-ELECTRONICS
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“One of North America’s Foremost Electronics Training Cenfers

S

*LET DeVRY TECH PREPARE YOU IN

SPARE TIME AT HOME AS AN

ELECTRONICS
TECHNICIAN

R . : T i iy i
- o

JUUVEE SIS SISV SRUC SIS - I RRRUHIIORE - SOSREIE SRS LU L L

NO PREVIOUS TECHNICAL EXPERIENCE
OR ADVANCED EDUCATION NEEDED!

Laborers and bookkeepers, store clerks, shop men, farm-
ers, salesmen — men of nearly every calling — have taken the
DeVry Tech program and today have good jobs or service
shops of their own in Electronics. You don’t have to quit your
present job. If you are 17 to 55, see how you may get your-
self ready for a future in the fast-growing Electronics field.

Whether you prepare at home or in our well-equipped
Chicago or Toronto Laboratories, you get sound, basic training
in both principles and practice. At home, you use educational
movies. You build actual circuits and test equipment. You read
simple directions, follow clear illustrations. When you finish,
you are prepared to step into a good job in an excitingly

different field. You may even start a service shop of your own.

Mail coupon for free facts today.

Live-Wire Employment Service Draft Age?

Puts you in touch with job We have valvable information
opportunities—or helps you for every man of draft age; so
toward a better position in if you are subiject to military
the plant where you are service, be sure to

now employed. check the coupon.

A SAMPLE LESSON
See for yourself how DeVry Tech trains
you for real opportunities in Electronics.
We'll also give you a free copy of an

interesting booklet, “'*Electronics and YOU.”

Accredited Member
of Notionol

W,

MAIL TODAY FOR FREE FACTS
D

eVry Technical Institute
l 4141 Beimont Ave., Ckicago 41, Wl., Dept. RE-2-N

Home Study Council Please give me a FREE Sample Lesson and your booklet,
l “'Electronics and YOU.’

RS

[ ¢
-
B

AN INDEX

BETTER JOB,
A BRIGHTER
FUTURE

Electronics

Radar

Guided
Missiles

Television

Micro-Waves

Communications

Radio

Industrial
Electronics

Computers

Automation

Electronics

Remote Control

Broadcasting

Service Shop

V 2? ' NAME AGE
DEVRY TECHNICAL INSTITUTE e e N

CHICAGO 41, ILLINOIS Technical - §

4 4 I !
FORMERLY vg;“ Ini'j:}
DeFOREST'S TRAINING, INC. ¥

#1090
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[[] Check here if subjact to militcry training.

DeVry Tech’s Canadian Training Center is located at
626 Roselawn Avenve, Toronto 12, Ontario
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BUILD THE BEQT-

knight-
Kits

knight=kits

knight-kits

knight=kits

WHEN YOU BUILD A KNIGHT-KIT

YOU BUILD THE BEST

For a Complete Selection of

Famous knight-kits

SEE PAGES 83-89

NEWS BRIEFS

where he was elected to Phi Beta
Kappa. His writing career started in
1897 as assistant editor of The Scientific
American. In 1911 Mr. Kaempffert was
named managing editor of the maga-
zine. Four years later he joined Popular
Science Monthly as editor, holding that
position until 1920. After freelancing
in science for several years he became
science editor of The Times in 1927,

In 1954 he became the first science
writer to receive the Kalinga Prize,
worth $2,800. He was nominated for
the award by the British Association
of Science Writers, which cited- him
for contributions to the public under-
standing of science.

“It is the business of the journalist,”
he wrote in 1935, “to present the dis-
coveries of the laboratory so that the
many will understand . . .”

AIR TRAFFIC CONTROL made sig-
nificant progress with an announcement
by the Civil Aeronautics Administration
that it had placed an order with Ray-
theon for 23 long-range radar units.
The equipment is part of a plan, an-
nounced last April by Secretary of
Commerce Sinclair Weeks, designed to
handle a fourfold increase in U. S. air
traffic with minimum delay and max-
imum safety.

The 23 radar units will be part of an
expanding coast-to-coast traffic control
network of more than 70 civil and
military radar installations which will
give controllers a picture of aireraft
from 15,000 to 70,000 feet in virtually
all the U. S. airspace, and of aircraft at
lower altitudes on densely traveled
routes.

Each radar unit uses a giant 40-foot
antenna and covers effectively more
than 125,000 square miles. A single
set can feed 15 monitor screens simulta-
neously so that each controller on duty
in a CAA center can have a picture of
traffic movement. At present CAA con-
trollers depend on position reports
radioed in by pilots en route.

Planes appear as light spots or pips
on the radar scope (see photo). An
electronically projected map overlay on
the scope permits the operator to pin-
point instantly a plane’s position along

8
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(Continued)

intercity airlanes shown on the scope.
Plane detection is simplified because
of the radar system’s ability to select
and reflect only moving objects.

WORLD-WIDE TV will be possible
with the advent of man-made space
satellites. R. P. Haviland, G-E rocket
expert, stated that the satellites can
serve as relay stations in the world-
wide system. The principle would be
the same as that used when an airplane
recently relayed several live TV pro-
grams from Cuba to the U. S. With a
satellite, the distances covered could
be much greater because of the height
of the relay station.

The basic plan ecalls for four sat-
ellite stations traveling 4,000 miles
above the equatorial section of the
Earth. The satellites would be spaced
equally around the Earth so that one
would be visible at any instant from
any point in the equatorial region. A
TV signal could then be transmitted
from any ground location in this region
to the nearest satellite and be relayed
from satellite to satellite. At the proper
location, the signal would be retrans-
mitted to a receiving station on Earth.

Each satellite would have to carry
a receiver and transmitter. The major
ground equipment would be a large
directional antenna pointed toward the
satellite.

FM DEVELOPMENT ASSOCIATION
has been formed recently with an aim
toward developing and expanding the
art and science of the FM industry.
It will attempt to provide overall better
programming and service to the listen-
ing public, to find new means of revenue
for the FM operator and to centralize
the purchase of all basic components.
President of the group is Robert L.
Brazy of the Pan American Broad-
casting Co.

Among the various groups formed
within the association is the multiplex-
ing committee. It is their duty to co-
operate with various manufacturers of
this type equipment and to report on
the performance of various systems
when the completed installations have
been made.

THREE NEW TV STATIONS have

gone on the air since our last report:

WRAL-TV, Raleigh, N.C........_.._....__. 5
KNAC-TV, Ft. Smith, Ark................. 5
KICA-TV, Clovis, NNM...................... 12

WHYY-TV, Philadelphia, Pa., chan-
nel 35, has temporarily suspended its
activity.

KGVO-TV, Missoula, Mont., channel
13, changed call letters to KSMO-TV.

KXLF-TV, Butte, Mont., switched to
channel 4 from 6.

The total of TV stations now operat-
ing in the U. S. and its territories is 494
(398 vhf, 96 uhf), including 22 non-
commercial, of which 5 are uhf.

Canada now has 38 TV stations, its 2
new stations being:

CHEK-TV, Victoria, B. C............_.. 6
CFLA-TV, Goose Bay, Labrador...8
END
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F ALLIED’'S 1957
value=-packed 356-page
| r@@ { CATALOG

the only COMPLETE catalog
for everything in electronics

(Wonddi Moat: Complote Stoks,

o Latest Hi-Fi Systems and Components
e Super-Value KNIGHT-KITS o P. A.
Systems and Accessories ® Recorders and
Supplies ® TV Tubes, Antennas, Acces-
sories ® Amateur Receivers, Transmitters,
Station Gear ® Test and Lab Instruments

e Specialized Industrial Electronic Equip-

ment ® Huge Listings of Parts, Tubes,
Transistors, Tools and Books...

= €
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Get ALLIED’s 1957 Catalog—it’s
complete, up-to-date—356 pages packed
with the world’s largest selection
of quality electronic equipment at lowest,
money-saving prices. Get every buying advantage
at ALLIED: fastest shipment, expert personal help,

FEATURING

SUPER-VALUE knight-kits: Finest electronic
equipment in money-saving Kit form —Test

Instruments, Hi-Fi kits, Hobbyist kits, Ham lowest prices, guaranteed satisfaction. ..
kits. Easiest to build and you SAVE MORE.

EVERYTHING IN HI-FI: World’s largest selection send for the leading

of quality Hi-Fi components and complete music - N
systems—available for immediate shipment from electronic supply guide

stock. Own the best in Hi-Fi for less!

I ALLIED RADIO CORP., Dept. 2-B-7

EASY-PAY TERMS: Only 10% down, up 100 N. Western Ave., Chicago 80, Ill.
to 18 months to pay. Available on orders over $45. I I
REshanH TGRSR Sl B [] Send FREE 356-Page 1957 ALLIED Catalog

Wl 36—0{,\,(,3,% lName ........ S o e O R I
ALLIED RADIO IAddress. - g e T e O l

World’s Largest Electronic Supply House (651 Zone. ...State....... l
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(Jorrespondence
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“SPEECH-MUSIC”
IMPROVEMENT

Dear Editor:

Thank you for Mr. Predmore’s
Speech—Music Diseriminator. (Septem-
ber, page 62). It is excellently presented
and the little gadget is a real wonder
and a boon to suffering humanity.

The discriminator was having a rough
time with the more violent forms of
pop music followed by mealy-mouthed
announcers. I tried some experimenting
to improve this condition. One of the
things I noticed was that the singers
have an unfair advantage over the
announcer. He has to start from zero
to reach a fixed flip voltage while the
singer stands on a voltage platform
erected under him by the orchestra.
This makes it much easier for' the
singer to be cut off. I noticed also, by
watching the vtvm, people generally
speak more rapidly than they sing.
Therefore, speech pulses are delivered
to the memory capacitor at a faster
rate than pulses from the vocalist.
However, due to the long time constant,
the voltages do not have much chance
to decay before the next pulse arrives.

vel2AX? R
270% TO PIN | OF V5

Va-b

FROM V4-3

Essentially therefore, the gadget re-
acts mostly to magnitudes and not to
frequency. By shortening the time con-
stant I find it much easier to differen-
tiate between pop music and the an-
nouncers. But shortening the time
constant makes it harder to keep the
talkers above the threshold. I thus
added a little circuit which makes it
possible to get two time constants—a
short one below threshold and the nor-
mal 8.8-second constant above (see
diagram). The 270,000-ohm resistor R
was arrived at experimentally, provid-
ing a time constant of about 2% second.
Anything much shorter than this keeps
the announcer from being cut off; longer
obliterates any difference between
speech and music due to the rate of
pulses. Since both the announcer and
singer now have a tougher time getting
over, I thought it wiser to reduce

10

An FCC license can be your
Guarantee of Success in Electronics!

MAIL COUPON NOW..

Here's proof FCC Licenses are often secured in a
few hours of study with our coaching at home in
spare time . . .

e Every month our trainees
| get jobs like these:

&
e
kj Boyd Daugherty: Irving Laing:
Y
ssi. s g
el “I am pleased to inform you “Your lessons are helping
. that [ recently secured a me a lot in my Navy work.
. position as Test Engineer " You cover topies that were

with Melpar. Inc. (Subsidi- 4
ary of Westinghouse). A
substantial salary increase

not Presented by the Navy
at the E.T. School . . . Your
course has helped greatly to
was involved. My Cleveland get my 2nd class FCC ticket.
Institute training played a major role in I am now a Radio and T.V. engineer at

e STy

qualifying me for this position.” WTVS and WDTR in Detroit. Michigan.”
i Boyd Daugherty Irving L. Laing
] 105 Goodwin Ct., Apt. C 15887 Robson
. Falls Church, Virginia Detroit 27, Michigan
i
o e 1 e 3 : e
SRS ST i T e A 7& TR v o @.@

Top Grade Employers Like These

AMERICAN AIRLINES: "We are very interested in receiving appli-
cations from Cleveland Institute graduates."

BENDIX RADIO: "We shall look forward to receiving completed
applications from your students."

PHILCO: "We have employed a great number of well qualified elec-

tronics personnel who were graduates of Cleveland Institute."

WESTINGHOUSE: "We would appreciate your listing our current
openings in your monthly Job Opportunities."

RADIO-ELECTRONICS
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WE GUARANTEE

TO TRAIN YOU UNTIL YOU RECEIVE

— o 11z | YOUR FCC LICENSE
ll If you fail to pass your Commercial License exam after

completing our course, we guarantee to conh.nue

your training, without additional cost of any kind,

INFORMATION until you successfully obtain your Com mercial license.

Name and Address License Time
Walter Eggers, Pacific Grove Ist 12 weeks
Paul Reichert, West Salem, Ohio 2nd 10 weeks
Harold Phipps, LaPorte, Indiana Ist 28 weeks
John H. Johnson, Boise City, Okla. 2nd 12 weeks
James Faint, Johnstown, Pa. Ist 26 weeks

OF RADIO ELZCTRONICS

\’samp\e\
\esson

MASTER COURSE

———

Bob Thompson:

In a year and a half, he received his first class FCC
license. He isn’t through yet. He is continuing his
training with Cleveland Institute. His goal is much
higher than his present position with Kastern
Airlines, so, he is adding technical “know-how"”
to his practical experience. You can be sure he
will go far. Bob Thompson

2935 Ironwood Drive

Nashvilie 14, Tennessee

James Glen:

When Jim enrolled, he was a temporary employee
of the City of Tacoma, Washington. He was
helping wire and install an interoffice phone
system. In the space of 14 months, he completed
the Master Course and received his first eclass
license. He is now installing and maintaining
mobile and microwave equipment.

James S. Glen, Jr.

2920 Knob Hill Road

Tacoma, Washington

Accredited by National Home Study Council

Cleveland Institute of Radio Electronics
Desk RE-2, 4900 Euclid Ave., Clevelandi. 0.

CLEVELAND
Look To \NSTITUTE

Please send Free Booklets prepared to help me
get ahead in Electronics. | have had training or
experience in Electronics as indicated below:

(] Military [] Broadcasting
Aerojet-General In'ernu:‘iogul Telephone & Tele- D Radio-TV Servicing D Home Experimenting
American Airlines grap! o. 1
Americ:n Telephone & Telegraph Mohawk Airlines D Manufacturing D Telephone Company
Co. Motorola D Amateur Radio D Other.

Bendix Radio North American Aviation, inc.
Braniff Airways Northwest Airlines In what kind of work are you In what !arcnch of Electronics
Burroughs Corp. Philco nowengaged?.___ | are you interested?
Capital Airlines RCA
Continental Air Lines, Inc. Ryan Aeronautical Co.
Convair TWA Name
General Electric Union Switch & Signal Co. Address
Glenn L. Martin Co. United Airlines

i . City Zone State
T i B Wes'.ern Slestirs Co.' Special Tuition Rates to Members of Armed Forces
IBM Westinghouse Electric Co.

*(Plus Many Others)
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BUILD THE BEQT-

Knight-
Kits

knight=kits

knight=kits

knight=kits

WHEN YOU BUILD A KNIGHT-KIT

YOU BUILD THE BEST

For a Complete Selection of

Famous knight-kits

SEE PAGES 83-89

CORRESPONDENCE (Continued)
threshold down to about —2 volts.

There is a price to pay for everything
and in this case the price is that the
announcer gets off a few more words
than formerly. This brings me to
Theilheimer’s empirical law—better let
an announcer talk than kill the music
in mid-flight.

The control settings must be made on
speech, not on music. If the setting is
made on music, particularly on a smooth
passage, it is then possible for the
gadget to flip on a rougher passage
after which it never falls below thresh-
old again. In short, the threshold must
not be made into a sort of one-way
valve.

WERNER THEILHEIMER
New York, N. Y.

3-WIRE LINE PLUGS
Dear Editor:

The article “The 3-Wire Line Plug”
on page 112 of the November issue
amused me. Those grounding pigtails
are a laugh. You are supposed to re-
move a screw and insert the pig-
tail and imagine your equipment is
grounded. If you are in a public or
other building where the wiring is in
conduit or armored ecable, then the
equipment is grounded. But, the great
majority of residences and many other
buildings are wired with either open
wiring or nonmetallic cable. With these
types of wiring you will find that the
outlet box is merely grounded to a dry
wall and nothing more. There are also
plastic boxes in use.

Installing an adapter into an outlet
like this is a huge joke and gives the
user a false sense of security. The user
has to be working on a grounded

machine and have his body grounded to |

the machine or other ground to feel
any leakage. In these cases, if the
operator feels a nip, it is simpler and
surer to reverse the wall plug and work
in comfort.

C. L. VAN LIEW

Raymond, Wash.

(In many cases portable electric
tools are used around grounded ma-
chinery, on damp ground or in cellars
with concrete floors so we sincerely
hope that no reader will wait for a
nip to tell him that his tool is hot.
Never use a tool that requires proper
line-plug polarity to prevent a shock.
Have it repaired at once by a qualified

| technician. Your first little nip may be

a lethal nightcap.

The article on the 3-wire parallel-
blade grounding plug was prepared
mainly to show readers how they could
use equipment fitted with these con-
nectors and explain why this fitting
was adopted. We did not intend to
imply that this fitting with its adapter
invariably insures a positive ground.
It is simply a more convenient means
of making a ground connection when

| ome is available at the oulet being used.

After reading your letter and a sim-
ilar one from another reader, we feel
that we—like most equipment manu-

(Continued on page 16)
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HVO-66 replaces

part 24K736488 in
85 Motorola models
and chassis

... always first with the
latest

exact, replacement

exceed original equipment
specifications to
eliminaie call-backs . . .
and no electrical or
mechanical changes are
necessary.

=

BC-358 sub-nﬁniotura IF input
transformer for printed circuits—
455KC

MDF-85 for G.E. RLD-041 & 045

HVO-62 replaces Magnavox part
360580-1, 360604-1, 360610-1

BC-359 sub-miniature IF output
transtormer for printed circuits—
458KC

MDF-84 for G.E. RLD-025

MERIT

MERIT COIL AND TRANSFORMER CORP.
4427 N. Clark St., Chicago 40, I1I.
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PHOTOFACT—the world's finest TV-radio service
data comes to you...keeps you right up-to-the-
minute on new model releases...is delivered
automatically by your Parts Distributor as each

new Folder Set is issued. Yes, for just 27¢ per day...

~ PHOTOFACT<envere

Exclusive PHOTOFACT features help you solve
any service problem faster...help you earn more

PHOTOFACT offers you complete coverage on over 30,000 TV,
Radio, Amplifier, Tuner and Changer models. And PHOTOFACT is
a current service—keeps you right up with late model production—
brings you these exclusive features...

Full Schematic Coverage: Famous “Standard Notation'* uniform
symbols are used in every schematic. Diagrams are large, easy to
read and handle. Wave forms and voltages are shown right on the
schematic for fast analysis. Transformer lead color-coding and
winding resistances appear on the schematic. Schematics are
keyed to parts lists and to parts on chassis photos.

Full Photographic Coverage: Photos of all chassis views are
provided for each model; all parts are numbered and keyed to the
schematic and parts lists for quicker parts identification and
location.

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

Tube Placement Charts: Top and bottom views are shown. Top
view is positioned as seen from back of cabinet. Blank pin or locat-
ing key on each tube is shown. Charts include fuse location for
quick service reference.

Tube Failure Check Charts: Shows common trouble symptoms
and tubes generally responsible for such troubles. Series filament
strings are schematically presented for quick reference.

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

Field Service Notes: Each Folder Includes time-saving tips for
servicing in the customer’s home. Gives valuable hints for quick
access to pertinent adjustments, safety glass removal, speclal
advice covering the specific chassis, etc.

with PHOTOFACT by your side, you solve your
service problems in just minutes...you SERVICE
MORE SETS AND EARN MORE DAILY...

FEBRUARY, 1957

ir output

The regular monthly issues of Sam’s PHOTOFACT
provide you with up-to-the-minute service data
on new models as they are produced, for as

little as 27¢ per day! And this includes the
“bonus” schematic service on new models hot off
production lines to give you immediately the
essential data you need.

With a current PHOTOFACT library at your
fingertips, you can actually double your repair
output, because you save valuable time on every
Jjob. YOU EARN MORE DAILY.

Learn how easy it is to sign up with your Parts
Distributor to receive all Sams’ PHOTOFACT Sets
regularly as published each month. Learn for
yourself how a small investment of only 27¢
per day can mean GREATER income for you.

e . = i
o “ SPECIAL OFFER: If you return the coupon
below and indicate your interest in receiving
PHOTOFACT regularly each month, we will arrange
to have delivered to you, ABSOLUTELY FREE, a
valuable and attractive Wall Holder for the “Index
to Photofact Folders' as well as the latest copy of
the Index. Be sure to give your Distributor's name. .«

.........O....&..O.................o [ X X ]

oo:i

e00G6000S
.

HOWARD W. SAMS & CO., INC.
2205 E. 46th St., Indianapotis 5, Indiana

[C]1 am interested in receiving all new PHOTOFACT Sets regularly
as published each month. Send full details (I understand there is
no obligation on my part, and that | will receive without charge,
the latest "Index to Photofact'’, along with Wail Holder).

[11am a Service Technician: [] full time: [] part time.

My Distributor is:

Name:

Address:

City . Zone State
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IN THE WORLD

[ests over 95 Z OF ALL

POPULAR TV TUBES — IN SECONDS

Accurately makes each tube test in seconds
Checks average TV set in minimum minutes

Tests each tube for shorts, grid emission, gas
content, leakage, and dynamic mutual conductance.

Ingenious life test detects tubes with short
life expectancy.

One switch tests everything No multiple
switching. No roll charts.

Shaws tube condition on "“Good-Bad” scale
and in micromhos. Large 4%-inch plastic meter
hos two highly accurate scales calibrated
0-6000 and 0-18,000 micromhos

Automati¢ line compensation is maintained by o
special bridge that continuously monitors
line voltage.

Built-in 7-pin and 9-pin stroighteners are mounted
on the panel,

* NAMES ON REQUEST

Makers of Dyno-Quik, CRT,
Dyna-Scan and Colibrator

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

FASTEST SELLING TUBE TESTER

"Makes lots of money for us.
Wonderful instrument."

pest for
urpose PTo "
"ser\égsaﬁ}é !c)lependablllty'
spe

By

y - MODEL 500

" DYNA-QUIK

DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER

One extra tube sale on each of 5 calls a day
pays for the Model 500 in 30 days

Enthusiastic comments like those above' come from
servicemen all over the country. Actual experience shows an
average of close to 2 additional tube sales per call.

Instead of the “trial and error” method of substitution
testing, the Dyna-Quik 500 quickly detects weak or
inoperative tubes. Cuts servicing time, saves costly call-backs,
shows each customer the true condition and life expectancy
of the tubes in the set, and makes more on-the-spot tube
sales. Helps keep customer good-will, give a better

service guarantee, and make more profit.

The B&K Dyna-Quik 500 measures true dynamic mutual
conductance. Completely checks tubes with laboratory
accuracy under actual operating conditions right in the home
...in a matter of seconds. Saves time and work in the shop,

too. Simple to operate. Easily portable
in luggage-type case. Weighs only 12 Ibs.  NET, $10 995

See Your B&K Distributor or Write for Bulletin No. 500-E

Model 1000 DYNA-SCAN

Picture and Pattern Video
Generator Complete Flying
Spot Scanner, Net, $199.95

Model 400 CRT

Cothode Rejuvenator Tester.
Tests and repairs TV picture
tubes. Net, $54.95

Model 750 CALIBRATOR

Designed 1o check and adjust
test instruments with labora-
tory accurocy Net, $54.95

RADIO-ELECTRONICS
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This is a brand new edition of the
book which has launched thousands
of men on good-paying careers in
radio-tv-electronics.

It brings you completely up to date—
answers important questions on new-
est career developments in electronics,
including Radar, Guided Missiles,
Servomechanisms, Computers, as well
as Aeronautical Electronics, Broad-
casting (AM, FM, TV), Military,
Navy and CAA Electronics, Commu-
nications and Electronics Manufac-
turing.

This book, “Your Future in the New
World of Electronics,” also shows you
how CREI Home Study leads the way
to greater earnings in the booming
electronics world.

However, CREI does not promise you
a “snap.” With an accredited techni-
cal school such as this you must study
lo convert your ambition into techni-
cal knowledge you can sell in the
fabulous Electronics market.

Since its founding in 1927, CREI has
provided thousands of professional
electronics men with technical educa-
tions. During World War II, CRE]
trained thousands for the Armed
Services. Leading firms choose CREI
courses for group training in elee-
tronics, at company expense, among
them United Air Lines, Canadian
Broadcasting Corporation, Trans-
Canada Airlines, Douglas Aircraft
Co., Glenn L. Martin Co., Columbia
Broadcasting System, All-American
Cables and Radio, Inc., Gates Radio
Co., Canadair Ltd., Federal Electric
Corp., and U. S. Information Agency.
CREI courses are prepared by recog-
nized experts, in a practical, easily
understood manner. You get the
benefit of time-tested study assign-
ments under the personal supervision
of a CREI staff instructor. This is ac-
complished on your own time, during
hours selected by you, and controlled

by your own will power. This com- L,
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The data that Launched
Thousands of Careers
18 yours FREE

Tells how you can be successful

in RADIO-TV-ELECTRONICS
Send for Your Free Copy Today!

plete training is the reason that grad-
uates find their CREI diplomas keys-
to-success in radio, TV and Electron-
ics. CREI alumni hold top positions
in America’s leading firms. At your
service is the CREI Placement Bu-
reau, which finds positions for ad-
vanced students and graduates. Al-
though CREI does not guarantee
jobs, requests for personnel far ex-
ceed current supply. Now is the time
of decision for you. Luck will not

'ELECTRONIC

sl

training and g
§ ";g{num "commeljc\a\ gxpex
i ill be considered. oP
ries to quahﬁed app!
o all Mr. McQueeney, .

%12?54-4733 for appomtment.

CAPITOL RADIO ENGINEERING INSTITUTE | [o il us anover vour e
Dept. 142-W, 3224 |6th St., N.W. Washington 10, D.C. ;;niV:_o?he following infor-
an M

Accredited Technical Institute Curricula EMPLnOYED

Please send me your course outline and FREE llustrated By

Booklet "Your Future in the New World of Electronics™ ... .

describing opportunities and CREl home study courses in TYPE OF

Practical Electronics Engineering. B PRESENT WORK.
CHECK [ Practical Radio Electronics €Engineering seHoOL ;
FIELD OF \[J Broadcast Radio Engineering [AM, FM, TV} BACKGROUND...... I
GREATEST ([J Practical Television Engineering | !
INTEREST Y[ Practical Aeronautical Electronics Engineering ELECTRONICS

EXPERIENCE.............

N T 0 0 B i e S e

Street

City........ ... Zone

Only those, With 4 3 years|

Tap the

A
Co., Inc.
NTIFIC L 8T,

Ze State............ e
CHECK: [J Home Study [J Residence School [] Veteran

propel you forward unless it finds you
trained. Contacts won’t budge you an
inch unless you have the skill to back
them up. The answer is: Technical
Training . . . and willingness to learn.
Together they - will bring you in-
creased earnings in this new Age of
Electronics. Fill out the coupon below
and mail it now. We’ll promptly send
you your free copy of “Your Future
in the New World of Electronics.”
The rest—your future—is up to you!

CRE! olso offers Residence Troining af
same high technical level in Washing-
ton, D.C. Classes start at regular inter-
vals. Qualified residence school gradu-
ates earn degree ''Associate in Ap-
plied Science.” Check coupon it you
prefer residence study.

KOREAN W AR VETERANS: If eligible
for training under the new G.I. Bill of
Rights, check the coupon for full infor-
mation.

Industry Calls for CREI
training By Name . . .

SO SHOULD YOu!

Here you see an actual help
wanted ad from the San
Francisco Examiner, April 1,
1956, one of many which
specify “CREI or equal”
training. This shows that in-
dustry approves CREI train-
ing, even insists on it.

To help. us answer your re-

IN WHAT BRANCH OF I
ELECTRONICS ARE YOU
MOST INTERESTED?

WwWwWw.americanradiohistorv.com
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Since 1914, General Industries precision built phonomotors
have powered the phonograph turntables of the world. To-
day, a complete line of speeds and types are available for
any phonomotor application. For quality, dependability and

economy, it paysto ..,

RELY on GI pHonoMOTORS

...........‘.............,’...............

>

MODEL AX
Single speed
2-pole motor

MODEL bR
2-speed
4 pole motor

MODEL 553 — 3 speed
MODEL $S4 — 4 speed
2-pole motor

MODEL RM4 — Smgle speed,
4-pole motor

MODEL DSS
3 speed, 4-pole

MODEL D-10 4-pole shaded
motor

pole A.C. induction type
for tape or disc recorders.

#® 9 0 ¢ 0 9 0 6 0 ¢ s 0 ¢ o0 0 s 0 e o0
@ @ 0 0 0 9 0 0060 0608 000 0 0 e oo

® Transistor Receivers Powered by Station's Signal

® How fo Construct a Class-B
Hearing Aid

® Constructing and Using a

Versatile Probe Test
® Texas Towers Guard Our Coasts o Build a Bookshelf Audio Amplifier

® A Simple Transistorized
Sine-and-Square-Wave Generator

® Practical Slant on Color TV
Servicing

The MARCH issue of RADIO-ELECTRONICS goes on sale February 26 at all better parts distributors and newsstands

SUBSCRIPTION RATES
One year $4.00 Two years $7.00

Three years $9.00
RADIO-ELECTRONICS

154 West 14th Street, New York 11, N.Y.
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CORRESPONDENCE (Con't from page 12)

facturers using these plugs-—were re-
miss in not pointing out the danger in
assuming that every outlet box and its
cover plate mounting screw is grounded.

Before installing a grounding type
receptacle, it is of course necessary
to make sure that the outlet box is
grounded and that the system ground
is secure and in good condition. Gen-
erally, the system ground will be a
heavy copper wire, bare or armored,
running from the service entrance box
to a cold-water pipe or a ground rod.
If the outlet box you want to use is
not grounded, have a qualified elec-
trician check the installation and pro-
vide adequate grounding.

In the field, take every precaution
when using electllc tools. Provide a
reliable connection from the adapter
pigtail to a cold-water pipe or other
approved ground. If you use alligator
clips for convenience, anchor the ground
line to the power cord and the pipe so
the clips cannot be yanked off or the

| pigtail broken aceidentally. Avoid using

electiic tools on wet ground or in damp
locations. The additional time required
with hand tools may add years to your
life.—Editor)

TUBE JOCKEYS RIDE AGAIN
Dear Editor:

My letter is in reference to the one
entitled “Tube Jockey’s” sent in by
Mr. H. A. Highstone (December, 1956).

I am sure Mr. Highstone began his
career as a professional TV technician
from his letter. It seems to me that
a man who knows all the answers to
TV defects should be president of some
large electronic engineering firm in-
stead of a small TV repair shop.

If electronic engineers knew all the
answers, TV’s would come off the line
perfect.

If the so-called jockeys are honest
in their diagnosis of the troubles, more
power to them; they won’t make the
same mistakes again. I firmly believe
there is plenty of room in the TV and
radio servicing field for those who are
honest and sincere because you must
be honest with yourself before you
can sell yourself to the customer. You
may fool some of them for a while,
but eventually they will find you out.

My electronics schooling began with
a home study course. The first lesson
I learned was to be honest with your
customers and they will do your adver-
tising for you.

Froyp Cox
Cox TV Hospital
Los Angeles, Calif.
(If our correspondent will reread
Mr. Highstone’s letter carefully, he

will note that it was not insisted that
the “so-called jockeys” were honest in
all their so-called findings. But if they
were honest, the evidence indicates such
fantastic ignorance that there can be
no hope that ‘“they won’t make the
same mistakes again.”—Editor) END

RADIO-ELECTRONICS
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You'’ll save yourself trouble if you standardize
on Raytheon *“All-Set”” Tubes for replacement
work.

Here's why:

Raytheon “‘All-Set”’ Tubes are designed to give
perfect service in many makes and models of re-
ceivers because Raytheon sells Tubes to almost

4l
o
for all set replacement work!

every set manufacturer. To satisfy the many and
varying needs of so many manufacturers, these
tubes must combine top quality performance and
dependability. This successful combination makes
Raytheon *‘All-Set”” Tubes tops for replacement.

Always use Raytheon “‘All-Set’’ Tubes to satisfy
your “‘all-set’’ customerss

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

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathode Ray Tube Operations

Newton, Mass.

all these

FEBRUARY, 1957

* Chicago, lil. °

Raytheon makes [ Receiving and Picture Tubes, Reliable Subminiatere and Miniature Tubes,
Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes.

Atlanta, Ga.

« Los Angeles, Calif.

WwWwW.americanradiohistorv.com
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(Left to right) Dr. John Bardeen*

2 B
' i

—

. Dr. William Shockley* and Dr. Walter H. Brattain. shown at Bell Telephone

Laboratories in 1948 with apparatus used in the early investigations which led to the invention of the transistor.

Bell Telephone Laboratories Salutes Three
New Nobel Prize Winners

Drs. John Bardeen, Walter H. Brattain and William Shockley

are honored for accomplishments at the Laboratories

The 1956 Nobel Prize in Physics has
been awarded to the three inventors of
the transistor, for “investigations on
semiconductors and the discovery of the
transistor effect.”

They made their revolutionary con-
tribution to electronics while working at
Bell Telephone Laboratories in Murray
Hill, N. J. Discovery of the transistor was
announced in 1948. Bell Laboratories is
proud to have been able to provide the
environment for this great achievement.

This is the second Nobel Prize
awarded to Bell Telephone Laboratories
scientists. In 1937 Dr. C. J. Davisson
shared a Nobel Prize for his discovery
of electron diffraction.

Such achievements reflect honor on
all the scientists and engineers who work
at Bell Telephone Laboratories. These
men, doing research and development
in a wide variety of fields, are contribut-
ing every day to the improvement of
communications in America.

#Dr. Bardeen is now with the University of Illlinois, and Dr. Shockley is with the
Shockley Semiconductor Laboratory of Beckman Instruments, Inc., Calif.

Bell Telephone Laboratories

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

RADIO-ELECTRONICS

Wwww.americanradiohistorv.com
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You Can Train at Home for Good Pay Jobs in

RADIO-TELEVISION

Fast Growing Industry Offers Good Pay, Security, Bright Future

D Training PLUSOPPORTUNITY istheideal com-
bination for success. Today’s OPPORTUNITY
field is Radio-Television. Over 125 million home
Radios plus 30 million sets in cars and 40,000,000
Television sets mean big money, opportunity for
trained Radio-Television Technicians. More than
4,000 Radio and TV Broadcasting stations offer
interesting and important positions for techni-
cians, operators. Color Television, portable TV
sets, Hi-Fi, other developments assure future
growth. Radio, Television are both growing. Need J. E. SMITH
for trained technicians is increasing! Founder

2 Find Out What Oldest and Largest Home
| Study Radio-Television School Offers You

Since 1914— for more than 40 years—N.R.I. has been training
ambitious men at home in spare time for Radio-TV. Thousands of
successful graduates say N.R.I.’s 50-50 training method is a fast,
easy, effective way to higher earnings, desirable jobs. Carefully
planned experiments and practice with equipment supplied free of
extra charge, bring basic principles, techniques to life right in your
own home. Find out what dependable training can do for you.

You Learn by Doing—Get Practical

A . 4 e\ 4
| . Experience with Kits N.R.1. Sends
Add t° Your Income Stu rtlng Soon Eothigg takes the place of practical experience.

s part of N.R.I. Servicing Course you build

n Make $]0-$]5 a Week Extru AC-DC Radio Receiver and Vacuum Tube Volt-

, meter shown below. Use them to make tests,

! e = H conduct experi-

b oo FixingSetsinYour SpareTime 02, 2itdica
experience.

equipment yours to

~> Soon after enrolling, many N.R.I. students
start earning extra money fixing neighbors’
radio sets. Many earn enough extra to pay
entire cost of course and provide capital to
start their own full time Radio-TV business
after getting N.R.I. Diploma. If you want a
job with a future, find out how you can train
at home for Radio-Television. Mail Postage
Free postcard for Sample Lesson. See how
practical it is to learn at home. Get 64-Page
Catalog, too. See equipment you get, out-
lines of courses, facts about opportunities in

§ WA _ = )
this goving fud Pt Vi1 o ¢ o> G @@ Other Side &

UT AND MAIL CARD NOW == s =m

SAMPLE LESSON o s neeoee:
AND CATALOG e

i
g ‘ The ABC's of ?

,

N.R.l. Training leads to good pay jobs like these, BROADCASTING: e — CUT O
Chief Techmician, Chief Operator, Remote Control Operator. SERVICING: Home aond r

- Auto Radios, P. A. Systems, Television Receivers, Electronic Controls, FM Radios, Hi-Fi. I
SHIP AND HARBOR RADIO: Chief Operator, Assistant Operator, Radiotelephone
Operator. FOLICE RADIO: Transmitter Operator, Receiver Serviceman. GOVERN-
MENT RADIO: Operator in Army, Navy, Marine Corps, Coast Guard, Forestry Service
Dispatcher, Airways Radio Operator. IN RADIO PLANTS: Design Assistant, Trans-

. mitter Design Technician .. . AND MANY OTHERS.

|
i
N.R.I. TRAINED THESE MEN |
|
1

SERVICING
Thanks N.R.l. for Good Start Quit Jobto Start Business
This card entitles you to Actual Lesson on Servicing, shows

“Right now I am doing “I decided to quit my . w0 . R
spare-time repairs on h job and do TV work full how you learn Radio-Television at home. You'll also receive
¥

time. I love my work 64-Page Catalog.

e, AR and am doing all right B NATIONAL RADIO INSTITUTE, Dept. F

Going into full time financially.”” W. F.

servicing soon.” C. HIG- »"'/ KLINE, Cincinnati, Washington 9, D. C.
L. = (GINS, Waltham, Mass. A ‘ i Ohio l Please mail me the FREE sample lesson and 64-Page
Catalog. (No Salesman will call.
Engineer with Station WHPE N.R.l. Started His Way up | g ( )
I operated a successful “Twas a cab driver earn- l IName, . sSemm- &N TN
Radio repair shop. Then ing $35 a week. Then I
SE0E3 ioh with WPAQ enrolled with N.R.I. g Address ... -
AT OIVE sa Il S pcn B Now testerwith TV mak-
neer for WHPE.” VAN phe City ... _.Zone. ___ State
W. WORKMAN, High er.”"J. H SHEPHERD, y )
Paint, N. C. Bloomington, Ind. ! Approved Member, National Home Study Council

WWW.ameriJomradiohistorv.com


www.americanradiohistory.com

YOU BUILD

Broadcasting Transmitter

Aspart of N.R.I. Communications Course
ou build this low power Transmitter,
earn commercial broadeasting operators’ -
methods, procedures. Train for your FCC
Commercial Operator’s License.

N.R.I. Servicing

modern receiver.
Learn-by-doing.

needed parts. By introducing defects
you get actual servicing experience
|practicing with this

Practice Servicing-Communications with Kits of Parts N.R.I. Sends

YOU BUILD AC-DC
Superhet Receiver |

Course includes all

YOU BUILD Signal Generator

You build this Signal Generator.
Learn how to compensate high fre-
quency amplifiers, practice aligning
typical I.F. amplifiers in receiver
{ circuits.
Make tests,
conduct ex-
periments.

you

YOU BUILD Vacuum Tube
Voltmeter s

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

N.R.
understand texts.

AL

learn from < e
I1.’s easy-to- - -

4

Radio-Television

iveYo

a Good Job with a Future

N.R.l. Graduates do Important Work
— Get Important Pay

Chief Engineer
with Station

“I am Chief Engineer of
Station KGCU in Mandan,
N. D. I also have my own
spare time business serv-
icing high frequency, two-
way communications sys-
tems.” R. BARNETT, Bis-
marck, N. D.

Paid for Instruments
out of Earnings

“T am doing very well in
spare time TV and Radio.
Sometimes have three TV
jobs waiting and also fix
car Radios for garages. |
paid for instruments out of
earnings.”” G. F. SEAMAN,
New York, N. Y.

Has Own Radio-TV
Business

“We have an appliance
store with our Radio and
TV servicing and get TV
repairs. During my Army
service, N.R.Il. training
helped get me a top rated
job.” W. M. WEIDNER,
Fairfax, S. D.

= See Other Side =¥

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

BUSINESS REPLY CARD

No Postage Stamp Necessary If Mailed In The United States

POSTAGE WILL BE PAID BY

NATIONAL RADIO INSTITUTE
16th and U Sts., N. W,

Washington 9,

— 1

— |

— |

= 1

— 1

— 1

= |

pD.c. — |
p—

Www.amerlcanradit!w

Here is a line of work that people respect—a vocation where you
can advance, win a place for yourself, earn good pay and gain
much personal satisfaction in what you are able to do. And you
can learn at home in your spare time. Smart fellows everywhere
are using their spare time to develop new knowledge, new skills.
They know it is the trained man who gets ahead, gets the better
job, drives the better car, is respected for what he knows and can do.

Be a Skilled Technician

The technical man is looked up to. He should be. He does important
work, gets good pay for it. Radio-Television offers that kind of
work. There are more than 40 million Televisions, 150 million home
and auto Radios. Millions more are sold each year. There are
splendid opportunities for the man well trained in Radio-Television
Servicing or Broadcasting. Micro-Wave Relay, Aviation and-Police
Radio, Two-Way Communications for buses, taxis, trucks, etc. are
expanding—making more jobs, greater opportunity.

You Can Train in Spare Time

Keep your job until you’re ready for a better one. Learn at home.
N.R.I. Courses are planned for men who can study only during
spare time. You get many kits to build equipment, get practical
experience. You work on circuits common to both Radio and TV.
Equipment you build “‘brings to life” things you learn in N.R.IL.’s
easy-to-understand texts. Experienced N.R.I. instructors, techni-
cians, specialists devote full time to making sure you get the best
and simplest Radio-TV training. Train as fast or as slow as you like.

Tested Way To Better Pay

N.R.I. Training is practical, thorough. You get the benefit of
N.R.I’s 40 years experience training men for success in Radio-
Television. Most successful N.R.I. men start without any knowledge
of Radio, many without a high school education. Find out what
Radio-Television training can mean to you. Make a decisive move
today toward becoming one of that select group—a Radio-TV
Technician. Send for Actual Lesson and 64-Page Catalog, both
FREE. NATIONAL RADIO INSTITUTE, Dept. £, Washington, D.C.

AND

CUT OUT AND MAIL
POSTAGE-FREE CARD

SAMPLE LESSON
CATALOG

BOTH

istorv.com
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MODEL 280SW (shown right)

® Double stacked array PLUS high
frequency elements.

® All Aluminum Construction.

® Mounts on any mast up to 1% "

@ QUICK-RIG design for speedy

one man installation.

@ Complete with stacking bars.

MODEL 180SW ....same os
280SW only not double stacked.

MODEL 180 .... QUICKRIG 8

element “lazy-X” Conical.

MODEL 280 .... QUICK-RIG =

double stacked “lazy-X” Conical.

Proven Unquestionably ...
the best performing at
the lowest possible price!

RADIART. . . the name you can depend uvpon

for QUALITY and VALUE . .. offers o COMPLETE ...
and NEWLY ENGINEERED line of superbly
performing TV antennas at an economy price.
Carefully tested under all conditions ... each

of these new models is guaranteed to be the best

performing at the lowest possible price.

7 (S R AFA RN 5

100
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250

LZX 100 single array
LZX 101 singlearray,vnassembled
LZX 200 8 element conical com-

pletely assembled, stacked array
LZX 201 8 element conical unas-

sembled, stacked array
LZX 150 single array
LZX 1571 singlearray,unassembled

LZX 250 6 element conical assem-
bled, stacked array

LZX 251 6 element conical unas-
sembled, stacked array,

21
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BY

YOU'LL START AND END EACH WORKING DAY
WITH THE POWER-LAB

For the firsf time in the industry, one instrument
takes the place of more than 11 pieces of equip-
ment and makes you wonder why no one ever
. . the most useful, often used,

did this before .
test device in your shop.

Here’s the story

* A BATTERY CHARGER

AN AC LINE AMMETER

o b % %

AN AGC BIAS BOX

When you buy POWER-LAB by Precise, you get all
the advantages of owning a battery eliminator
for servicing auto radios (even signal seekers),
an AC-DC Converter, a supply for transistor sets,
AND OF MAINTAINING A CONSTANT 115 volts in
checking on TV set variations. You can even run
the set down to 105 volts for testing for hori-
zontal jitter and back up to 125 volts for high
voltage breakdown, thereby eliminating the
cause of many call-backs due to atcing . ... PLUS

. . . now, you can get all this
COMPLETE IN ONE KIT (kit or wired):

% A BATTERY ELIMINATOR

A HIGH CURRENT LINE VOLTAGE VARIAC
AN AC LINE VOLTAGE METER

AN AC LINE WATTMETER

AN AC LINE ISOLATION TRANSFORMER

A LOW VOLTAGE, HIGH CURRENT AC SUPPLY
A DC LINE VOLTAGE VARIABLE SUPPLY

A DC HIGH CURRENT AMMETER

MODEL 711
(100 Watts of Isolation)

MODEL 713

(300 Watts of Isolation)

... PLUS...PLUS ... the 101 uses you'll find
each day for POWER-LAB versatility.

Just look at these specs . . . the switches used
are more than ample to carry related loads re-
quired and the quality of every component is
EXCELLENT. You could easily pay three to four
times the price of the POWER-LAB for the equip-
ment to perform only a few of the functions of
the POWER-LAB!

There's NO OTHER INSTRUMENT LIKE THE POWER-LAB ON THE MARKET. Here again, Precise
engineering is proud to be the first to supply a need that has too long existed in the

service trade.

Your Distributor will be proud to show you THE POWER- LAB

Prices slightly higher in the west. Prices and
specifications subject to change without notice.

WRITE FOR CATALOG RE 2.7

- ¥

711K — $4.

] BAITERE Qimarzg
™

"
<3 BEAL MBS puy g Suy

5 it

Nani 1y

711W— $64.95 wired

713W—$79.95 w

713K — $62.95 kit

ired

ALL SPECS BELOW ARE FOR MOD. 711 AND 713 UNLESS OTHERWISE SPECIFIED

VOLTS MAXIMUM | CONTINUQUS

Low Voltage DC | 2 ranges 0-15v Full Wave 20 amps* | 10 amps* |
0-30v_Full Wave Bridge| 20 amps* | 10 amps*
Low Voltage AC 0-24v 20 amps
High Voltage AC | No Isolation 90-140 volts 20 amps | 10 amps
2000 watts | 1000 watts

High Voltage AC | Model 713 with Isolation 3 amps

90-140 volts 300 watts
High Voltage AC | Model 711 with Isolation 1 amp

90-140 volts 100 watts
High Voltage DC 110-180 volts Jamp** |.075 amp**

*Depending on voltage.

**May be increased up to 10 amperes at additional cost.

SEE THE MANY MORE PRECISE INSTRUMENTS AND PROBES AT YOUR DISTRIBUTOR TODAY'!

N »
plLe;lK DEVELOPMENT CORP. OCEANSIDE, NEW YORK, U.S.A.
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Prepare for a Good Paying Job —Or Your Own Business

25 BIG KITS “I Will Train You at Home in

RADIO-TELEVISION

On Liberal No Obligation Plan!”

New Equipment! New Lessons! Enlarged
Course! The true facts are yours in my
| big new catalog . . . YOURS FREE . . .
JUST MAIL COUPON!

4 1 can train and prepare you in as little as

10 months to step into the big opportunity
Radio-Television service field. Train withont

signing a binding contract . . . without obli-

gating yourself to pay any regular rponthly Frank L, Sprayberry
amounts. You train entirely at home in spare President, Sprayberry

hours . . . you train as fast or as slowly as Academy of Radio

you wish. You'll have your choice of THREE SPRAYBERRY TRAINING
PLANS . . . planned for both beginners as well as the more experienced
man. Get the true facts about the finest most modern Radio-Training avail-
able today . . . just mail the coupon for my big new 56 page fact-filled

catalog plus sample lesson—both FREE.

Train the Practical Way—with Actual Radio-Television Equipment

My students do better because I train both the mind and the hands. Sprayberry
Training is offered in 25 individual training units, each includes a practice giving
kit of parts and equipment . . . all yours to keep. You will gain priceless practical
experience building the specially engineered Sprayberry Television Training Re-
ceiver, Two-Band Radio Set, Signal Generator, Audio Tester and the new Spray-
berry 18 range Mulcdi-Tester, plus other test units. You will have a complete set
of Radio-TV test equipment to start your own shop. My lessons are regularly
revised and every important new development is covered. My students are com-
pletely trained Radio-Television Service Technicians.

e See for Yourself... Make Your Own Decision
DEVELOPMENTS ...M(ll' COUPOH Toduy!

Your training The coupon below brings you my big new catalog plus
covers UHF, Color an actual sample Sprayberry Lesson. I invite you to read
Television, F M, the facts . . . to see that I actually illustrate every item
Oscilloscope I include in my training. Wich the facts in your hands,
Servicing, High you will be able to decide. No salesman will call on you.

Fidelity Sound The cou 1 d bligati Mail i
T TR, pon places you under no obligation. Mail it now,
today, and get ready for your place in Radio-Television.

SPRAYBERRY ACADEMY OF RADIO

111 North Canal Street, Dept. 20-H, Chicago 6, lilinois
Mail This Coupon For Free Facts and Sample Lesson

" SPRAYBERRY ACADEMY OF RADIO

O 30 Akt Moy Dept. 20-H, 111 N. Canal St., Chicago §, 1.
Rad,oTGIGVESion 4 Please rush all information on your ALL-NEW Radio-Tele-
[ vision Training Plan. | understand this does not obligate me

TRAINING PLAN and that no salesman will calf upon me. Include New Cata-

r‘*;l_ f;‘,\ ’ log and Sample Lesson FREE.
, ‘U.“‘s 'rw Name Age.
wet *
W\i‘w Address

FEBRUARY, 1957 23
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From the originator
of the 6BQ6GT . 6CUB - 6DQ6

TIPS ON
REPLACING
HORIZONTAL
AMPLIFIERS

No one tube satisfactorily replaces the
6BQOGT, 6CU6, and 6DQ6 . . . or their
heater-voltage variations. CBS knows be-
cause, foreseeing the need for each of these
three families of horizontal amplifiers, CBS
originated the *BQ6, *CU6, and *DQ6. The
latter two were designed: 1. With increas-
ingly greater safety margins to combat high
voltage and heat. 2. With improved sweep
characteristics.

In general, replacement of each tube should
be with the original type. But in some sets,
larger, wider-angle picture tubes using
higher voliages place overloads on the
original horizontal amplifiers. Here replace-
ment should be a step upwards at a time:
"CU6 for "BQ6 . . . "DQ6A for "CU6. Follow-
ing these rules will give reliable safety
margins and reither too little nor too much
sweep, especially important in receivers
with no horizontal width control.

Another good rule is to replace them all
with CBS tubes. The reason is logical. It’s
better to use CBS originals . . . because
CBS has had more experience in making
them better.

Reliable products
through Advanced-
& Engineering

CBS-HYTRON, Danvers, Mass.

A Division of
Columbia Broadcasting System, Inc.

RADIO-ELECTRONICS

www.americanradiohistorv.com
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RCA offers you the
finest training

electronics,
TV servicing,

4 II,.... B .. 4 ] I ‘,-.._ D 3 I'.||- I, The instruction you receive and equipment you

L'I_ g ,.I |-J '.|_I Y get (and keep) will start you on your way. Pay-

! ¥ as-you-learn. You pay for only one study group

at a time. This 52 page book contains complete

information on Home Study Courses for the be-
ginner and the advanced student.

e e s, ) | ] i e | e st ) [ S R PR T s AN o T 4N

RCA Institutes, Inc., Home Study E-27,
350 West Fourth Street New York 14, N. Y.

|
: . T VETERANS |
Without obligation, send me FREE CATALOG
| on Home Study Courses in Radio, Television KOREAN G-I
| and Color TV, No salesman will call. | Check Here
A SERVICE OF RADIO CORPORATION of AMERICA | Nome o B PLSSO |
350 WEST FOURTH STREET, NEW YORK 14, N.Y. | Address _ | |
| City " Zone. State ... SIS -l
e e e e e e — — o —— — —— — —— —— —— — — -
FEBRUARY, 1957 25
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BURYON BROWNE ADVERTISING

another

LITTELFUSE

i
e
G i
G S
i i,
W ]
3 & o
h & e ®
i o
- = ] i
» - i - -
T g § @I
Tear on dotted lina
{_ F PART
NAME FBSE DESCRIPTION NO.
il . Admiral *2/10 amp Type C 332.300
The new Limited Current (LC) fuses are being used by more Adriral ... .*3/4amp  Type C 332.750
. Adniral LS T C 332002
and more TV set manufacturers. The LC fuses are designed to Avihe I Wart) W18 abe 1ot bt
g Bendix ., ....... ...... = amp Type N 333002
protect the TV' set monufoc'furer, .fhe serviceman and fhe‘sef ol s e o
owner by making it mechanically impossible to replace a fuse CBS Columbla ... ... ... 1-6/10 amp Type N 33301.6
9 h h h f h Coronado ....... ...... 2/10 amp Type N 333.400
with anything but another fuse of the proper amperage range. Crosley {Eldorado) ...... 5-8/10 amp Type N 33302.8
DuMont /4 amp Type N 333.750
Emerson ... ¢/10 amp Type N 333.600
LC fuses demand exact replacement. ped Fae =
Emerson ¥-1/4 amp Type N 3331.25
. G . . Firestone +/10 amp Type N 333.400
The table printed below is a quick check list to speed stack e Ml ) Rl e
planning and replacement identification by TV set brands. The Motarala ... ...... Somp  Type C 332002
c o B 2 Clympie ........ ...... /8 amp Type C  332.375
cross reference table is designed to fit the top of the LITTELFUSE Packard-Bell ... ...... /10 amp  Type N 332.200
oy . . . Packard-Bell ... ...... *l/10 1 C 2,30
fuse caddy. For additional copies see your Littelfuse jobber. Pttt L e
Packard.-Bell .... ...... *2/4 amp Type C 332.750
PhilCO vovvevunne vuun,. /10 amp Type N 330001
Raytheon *1/4 amp Type N 333.250
Raytheon *1/2 amp Type N 333.500
RCA .. iiee tian. Z/10 amp  Type € 332.300
RCA ..oiviiine veenns *2/4 amp Type C  332.750
Satchel Carlson .. ...... £-1/2 amp Type C 33202.5
Silvertone ...... ...... *3/10 amp Type N 333.300
Silvertone ...... ...... *&1/2 amp Type N 33303.5

Stromberg Corison V4 amp Type N 333.250

Sylvania 2.1/2 amp Type C  33202.5

Truetone ........ ceeees /10 amp Type N 333.400

Westinghouse .., ...... */2 amp Type C  332.500

Westinghouse ... ...... *Z/4 amp Type C 332.750

E Westinghovse .......... *7 amp Type C 332007

(<06 8 L LI T /4 amp  Type N 333.250

. Zonith o.ov..cooneins.. /10 amp Type N 333.300
*Qolor TV

LITTELFUSE, INC.

Des Plaines, Ill.
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Introducing RTTA'S

Color TV Technician Course

(For men with previous radio & TV training)

L C. lone, BS.. M.A.
President, Radio-Television
Trainmng Association.
Executive Director, Pierce
School of Rodio & Television.

COMPLETE! DEPENDABLE!

RTTA offers you the most complete and practical Color Tele-
vision Technician Correspondence Course. |t includes the latest,
up-to-the-minute data and procedures for the servicing and
maintenance of all Color TV receivers and equipment. Be pre-
pared — gain your share of those profits ahead! This course
uses the same step-by-step approach found so successful in the
teaching our other famous courses to thousands of men. Starting
at the transmitter the lessons guide you through the develop-
ment and transmission of the composite Color TV signal. With
an overall view of how the receiver function each circuit is then
analyzed in a simple, easy-to-follow manner that make learning

fast and accurate.

Sylvania Now Sponsoring

covering ol phases of Rodic, FM and TV

Other RTTA Courses 3&

Radio-FM-Television Technician Training

My Radio-FM-Television Technician Course is especially
prepared for men with no previous experience or train-
ing. | have trained hundreds of men for successful
careers in  radio-television-electronics. Many of them
had only a grammar scheo! education and no previous
experience whatsoever in the field.

Expert FM-TV Technician Training

My FM-TV Technician Course lets you take full advantoge
of your previous experience — either civitian or Armed
Forces. YOU (AN SAVE MONTHS OF TIME. Train at
home with kits of parts, plus equipment to huild Tv
RECEIVER. ALL FURNISHED AT NO EXTRA (OST!

RTTA’s Color TV Technician Course

One of the nation’s largest electronics manufacturers
and marketers Sylvania Electric Products Inc. in its
continuing effort to cooperote with independent service
dealers is now sponsoring the RTTA Color Television

Technician Course.
The Color Television Technicion Course is being made available to
authorized Sylvania Dealers throughout the 48 states who are inter-

ested in expanding their knowledge and experience in Color TV S
New York City.

servicing.
Color Television Technician Course 01 ORIl \,‘\
coLoRIE=DE ' B8

1 AN INTRODUCTION TO COLOR co1 REEEEE Q"\

2 FORMATION OF THE COLOR SIGNALS o VR N

3 THE CHROMA SIGNALS OLORES

4 GENERAL OPERATION OF THE COLOR OL ORI
TELEVISION RECEIVER DL OIS

5 PICTURE TUBES FOR COLOR TELEVISION | I"‘_
RECEIVERS — PART | COLORPE pe

6 PICTURE TUBES FOR COLOR TELEVISION *ﬁ ) RIS
RECEIVERS — PART i1 COL ORI :

7 DETAILED OPERATION OF THE COLOR D1 ORI 4
TELEVISION RECEIVER =

8 THE CHROMINANCE CHANNEL 0L 0p =l

9 COLOR TELEVISION CIRCUITS — PART | 0D e 1y

10 COLOR TELEVISION CIRCUITS — PART 11 e Rl

11 ADJUSTING THE COLOR TV RECEIVER T

12 COLOR TV TEST EQUIPMENT ~ Ry

13 TROUBLESHOOTING THE COLOR TV RECEIVER
14 SERVICING PROCEDURE

Radio-Television Training Association

52 EAST 19th STREET e NEW YORK 3, N. Y.
Licensed by the Stote of New York ® Approved for Yeteran Training

FEBRUARY, 1957
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Practical TV Studio Technician Course

{For men with previous radio & TV training)
I train you at home for an exciting 1o pay job as the

man behind the TY camero. Work “‘on location™ @t re-
mnote pick-ups! Available if you want it . . .
course of practical work on TV studio equipment a! Pierce
School of Radio & TY, our ossociate resident school in

one-week

“\ﬁs;%% E% g:‘

P
-
o

Mr. Leonard €. Lene, President Dept. RE-2D

RADIO-TELEVISION TRAINING ASSOCIATION
52 East 19th S1redr, New York 3, N. V.

Dear Mr. Lane: Without obligation, please' RUSH
me complete information on the course checked
below.

(PLEASE PRINT PLAINLY ]

S - LR

Nomeleee S e S e

Addresy

O e Zone. Siate.

| AM INTERESTED IN:

{0 Rodlo-FM-T¥ Technician Coursa [a} C°|°r v

[ €81 Techmician Cource
011V Stutio Tachmicion Coune Technician Course

27
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alle Helﬁ‘“‘develop the first ,
Slebimonicentrol center for a natlonwih
network of automated factories

Think of it . . . Completely automatic factories, hun-
dreds of miles apart, all operated by a single Remington
Rand Univac® computing system. Flow of materials,
processing, quality control, packaging, even market
analysis, controlled from the electronic “‘brain center”

. control so complete that when a shift in the wind
changes the draft of a chimney at a distant plant, the
computer corrects the firing of a boiler.

Far fetched? Not at Univac. The Univaec team of
scientists, engineers and technicians has already de-
signed the completely automatic factory. They have
built a computer (Univac Scientific) capable of remote
control of ten to a hundred factories. The next step—
central control of chains of automated plants—will
completely revolutionize American industry.

This is the kind of challenge that awaits you at
Univac. As a Univac engineer or technician you’ll
find top salaries, excellent working conditions and
opportunities unlimited-—unlimited as the future of
Univac itself.

¢Reg. U.S. Pat. Off.

IMMEDIATE OPENINGS FOR:

FIELD LOCATION ENGINEERS with a college degree in a scien-
lific or engineering field and experience in electronics. Extensive
electranic background may substitute for some college. Many
opporfunities for rapid advancement.

FIELD LOCATION TECHNICIANS with technical school back-
ground and preferably some experience in electranics. These
positions can lead to full engineering responsibility.

Send Complete Resumé to:

Relnmglan_pullmc.

DIVISION OF SPERRY RAND CORPORATION
MR. PHIL WILSON
Dept. SK10
1902 W. MINNEHAHA AVENMNUE, ST. PAUL W4, MINNESOTA

WWW.americanradiohistorv.com
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NEW DYNAMIC
" CONDUCTANCE

TUBE & TRANSISTOR
TESTER # 666

KiY $69.95
WIRED $109.95

COMPLETE with steel cover and handle,

SPEED, ease, unexcelied accuracy & thorough-
riess. Tests all receiving tubs=s (& pic tubes with
-adapter). Composite indication of Gm, Gp & peak
emissicn. Simultancous sel of any 1 of 4 combina-
Gons of 3 plate voltages, 3 screen voltages, 3 ranges
af continuously variable grid veltage™ (with 5%
accurate pot). New series.string veltages: for 600,
450, 300 ma types. Sensitive 200 un meter. 5 ranges
mescr sensitivity (1% shunts & 5% pot). 10 SIX.
position lever switches: free-point connection of
‘each tube pin. 10 pushbuttons: rapid insert of
any tube clement in leakage test circuit & speedy
1. ‘of individual sections of multi-section tubes in
merit tcsts. Direct-reading of inter-element leakage
fn olwus. New gear-driven relichart. Checks nep-un
& p-n-p ransistors: separate meter readings of
coliector leakage eurrent-& Beta using internal dc
power supply.

o PSSR -

and Monochfome
/. DCto SMCLAB & TV
« 5”7 OSCILLOSCOPE #460

® KT $79.95
. WIRED $129.50

s

14

o Features DC Amplifiers!

Tlat from DC-1.5 me, usable to 16 mc. VERT.
AMPL.: sens. 25 rms mv/in; input Z 3 megs;
direct-coupled & push-pull thruout; K-follower
coupling bet. stages; 4-step freq-compensated at-
tenuator up to 1000:). SWEEP: perfectly linear
10 ¢ps-100 ke (ext. cap. for range to I cps);
pre-set TV V & U positions: uto. sync. ampl. &
lim. PLUS: direct or cap. coupling; bal. or unbal.
inputs; edge-lit engraved lucite graph screen; dim-
mer: filter; bezel fits std photo equipt. High inten-
sity trace CRT. 0.06 usec rise time. Push-pull hor.
ampl., flat to 400 k¢, sens. 0.6 rms mv/in. Built-in
volt. calib. Z-axis mod. Sawtooth & 60 cps outputs.
Astig. control. Retrace blanking. Phasing control.

The specs are the proof...

NEW BEST BUYS by

o SORA e e et

e ¢ &

Wl
HIGH FIDELITY PREAMPLIFIER

2wrera kv $24% wireo #37%
with Power supply: +HFe1 kit $29%°, wireo #44%°

Will not add distortion or dewract from the wide-
band or transient response of the finest power
amplifiers at any control seuings. High quality
feedback circuitry throughcut plus the most com-
plete control & switching facilities. Heavy-gauge
solid brushed brass panel, concentric controls,

one-picce: brown enamel steel cabinet for lasting

attractive appearance. Feedback-type, sharp eut-
odf (12 db/octave) serateh & rumble filters. Low-
Jistortion feedback equalization: 5 most common
recording curves for LPs & 783 including RIAA.
Lew-distortion feedback tone conmtrols: provide
large hoost or cut in bass oc treble with mid-freqs
& valume unaffected. Ceatralab printed-cireuit
Seniar **Compentrol™ loudaess control with con-
centric level control, 4 hi-level switched Inputs
(tuner, tv, tape, aux.) & 3 low-level inputs (sepa-
rate front panel low-level Input selector permits
cencurrent use of changer X turntable). Proper
pick-up loading & atenuation provided for all
quality cartridges. Hum bal. control. DC super-
imposed on filament supply, 4 convenience out-
lets. Extremely flat wideband freq. resp.: %1 db
8-10C,000 cps: 0.3 db 12-50,000 cps. Extremely
_sensitive. Negligible hum, noise, harmonic¢ or IM
distortion, Size: 4-7/8” x 12-5/16” x 4-7/8%. 8 1bs,

NEW

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

KIT #72% WIRED *99%°

Superlative performance, obtained through using
the world's finest components & Circuitry, at an
incredibly low price. Circuit comprises EF86 low-
noise voltage amplifier direct-coupled to 6SN7GTB
cathode-conpled phase inverter driving a pair of
Ultra-Linear connected push-pull EL34 output
tubes operated with fixed bias. Rated power out.
put: 60 w (130 w peak). IM Distortion (60 &
6000 eps at 4:1) : less than 1% at 60 w; less'than
0.5% at %0 w. llarmoenic Distortion: less than
0.5% at any freq. between 20 cps & 20 ke within
| db of 60 w. Sinuseidal Freq, Resp.: it 1 w: 0.1
db 5 cps to 90 kc; at 60 w: *0.1 db 16 cps 1o Y0
ke. Square Wave Resp.: excellent from 20 ¢ps 10 25
ke; 8 usec rise-time, Sensitivity: 0.55 v for 60 w.
Damping Faetor: 17. Inverse Feedback: 21 db.
ACRO TO-330 Output Transformer (fully potted).
GZ31 extra-rugged rectifier (indirectly-heated
cathode eliminates high starting voltage on electro-
lytics & delays B+ until amplificr tubes warm up).
Input level control. I'ancl mount fuse holder.
Both bias and bias-balance adjustments. Std octat
socket provided for pre-amplifier power take-off &
remote on-off switching. Sive: 7 x 14”7 x 8”. 30
Ibs. Matching cover available.

COMPLETE with FACTORY-BUILT CABINET—
2-WAY HI-EI SPEAKER SYSTEM #HFS1 *39%°

Genuine 2-way book.shelf size speaker system. Jensen

heavy

See the “'BEST BUYS” NOW IN
STOCK at your nearest distributor.
Fill out coupon for FREL CATALOG.

duty 8” woofer (6.8 07. magnet) & matching Jensen
compression-driver exponential horn tweeler with level
control, Smooth clean bass & crisp extended highs free of
coloration or artificial brilliance. Faetory-butlt tuned bass
refiex birch hardwood cabinet (net a kit) constructed to

high quality standards. Neutral acoustical grille cloth
framed by a smooth-sanded solid birch molding. Freq.
Resp. mcasured 2 ft. awiy on principal axis in ancchoic

Prices 5% higher on West Coast,

g £/CO%

FEBRUARY

1957

chamber with | watt input — Woafer: =4 db 80-1800 ¢ps;
Tweeter: =2 db 2800-10,000 c¢ps; Crossever Regions 1800-
2800 ¢ps, shift in level over this vegion depends on tweeter
level control setting. Power-handling capacity: 25 watts.
Size: 237 x 117 x 9”. 19 1bs. Wirtug Time: 15 min.

84 Withers Street, Brooklyn 11, N. Y.

£ won : NEW 1v-im

" B SWEEP GENERATOR

' zie— & MARKER #368
= e $69.95

.] - ”&% <) WIRED  $119.95

Eutirely electtonic sweep circuit (no mechanical
devices) with accurately-biased increductor for
excellent lincarity. Extremely flat RT output: new
AGC cireuit automatically adjusts osc. for max.
output on cach band with min, ampl. variations.
Exceptional tuning aecuracy: edge-lit hairlines,
3309 scalc. Swept Ose. Range 3-216 mc in 5 fund.
bands. Variable Marker Range 2-75 mc in 3 fund.
bands; 60-225 mc on harmonic band. Xtal-con-
trolled Marker Ose., 4.5 me xtal supplied. Ext,
Marker provisiou.. Sweep Width 0-3 mc lowest
max. deviation to 0-30 mc highest max. dev, 2-way
blanking, Narrow range phasing. Attenuators:
Marker Size, RF Fine, RF Coarse (4-step decade).
Cables: 50 ohm term. output, ‘scope horiz., ‘scope
vertical with isolation probe.

NEW

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

KIT *49° WIRED *#79%

\ low-cast, complete-facility amplifier of the
highest quality that sets a new standard of per-
formance at the price, kit or wired. Rated Power
Output: 20 w (34 w peak). IM Distortion (60 &
6000 cps/4:1) at rated power: 1.3%. Max. Har-
monie Distortion between 20 & 20,000 cps at 1
db under rated power: approx. 1%. Mid-haud
Harmonie Distortion at ratedi power: 0.3%. Power
Response (20 w): +0.5 db 20-20,000 cps; *=1.5 db
10-40,000 cps. Freq. Resp. (V4 w): =05 db 13-
35,000 cps; 1.5 db 7-50,000 cps. 5 feedback
equalizations for LI's & 78s. Low-distortion feed-
back tone contrels: large boosts or cuts in bass or
treble wish mid-freqs. & volume unaffected. Loud-
ness control & separate level set control on front
panel, Lew Z output to tape rccorder. 4 hi-level
switched inputs: tuner, v, 1ape, aux: 2 low-level
inputs for proper loading with all cartridges. Hum
bal. control. DC superimposed on filament supply.
Extremely fine Output transformer: interleaved
windings. tight coupling, careful balancing, grain-
oriented steel. 842" x 15”7 x 10”. 24 Ibs.

Matching cover available.

Turn page for other EICO ad.
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the specs prove

who’s best!

for COLOR & Monochrome
TV servicing

N

W -s’”"
T, AlIFTILLS FREE 1957
| EICO CATALOG!

4
SN Canaroy

Y
m\....s...,..it..nm-nﬂ“'.‘; Tells you how to SAVE 50% on
ar1 WAST

s G5
yonans B a
p o VERNG.

s..“...--‘-75“""" e W your test equipment costs!

RF SIGNAL GENERATOR

' TUBE TESTER
KIT $26.95 WIRED $39.95 e . w3625 SINE & sougagk\:\vx: Q%D,'? 57 PUSH-PULL
150 ke to 433 me with ONE generator! ‘ K_’r 3$34.9 GEN 95 050".[.4025500?5
Belter value than generators selling at 2 . ] i Wired $49.9 KIT $31.

or 8 times its cost! Ideal for IF-RF align- KIT $44.95

* tests 600 @O T . Wired $49.95

ment, signal tracing & trouble-shooting mil series Ranges: sine, 20~ Wired ?79‘95
of TV, FM, AM sets; marker gen.; 400 string type } [ U " PUSH-PULL
cps audio testing; lab. work. 6 fund. 'tUb?S . 'y % 50,000 cps. 0SCILLOSCOPE
ranges: 150-100 ke, 400-1200 ke, 1.2-3.5 * illuminated§ Resp. =1.5 db #470
me, 3.5-11 me, 11-37 me, 37.145 me; roll-chart * A * 60-150,000 cps. KIT 379 95
1 harmonie band 111.435 me. Freq. . GG =1, wired $12‘9 50
accurate to =1.5%; 6:1 vernier tuning Pix Tube Test Adapter ... $4.50 ’

& excellent spread at most important

alignment freqs. Etehed tuning dial, RF SIGNAL NEwW!
plexiglass  windows, edge-lit hairlines. VACUUM TUuBE GENERATOR REDI-TESTER
Colpitts RF osc. directly plate-modu- VOLTMETER #221 #320 #540
lated by K-follower for improved mod. KIT $25.95 KIT $19.95 KIT $12.95
Variable depth of jnt. mod. 0-50% by Wired $39.95 Wired $29.95 Wired $15.95

400 cps Colpitts osc. Variable gain ext.
amplifier: only 3.0 v needed for 380%

DELUXE VTVYM

150 kc-34 me,

calibrated har- Multi-range ac/dc

mod. Turretumounted coils slug-tuned e = 8 #2144 (T METER) monicsP to 102 :Oh‘me'if. am’me-
for max. accuracy. Fine & Coarse (3-step) L,y mc. Pure or er, ohmmeter,
RF attenuators, RF output 100,000 uv; * - V'I“rred:ag49955 Totpitte. s Wa”"‘e"]e"c.k "Ie?:':
AF sine wave output to 10 v. 50-ohm w'dﬂ ® @ ! $54. ‘%’ép'"s el zg,enec&e a:m re-
output Z. 5-way jack-top bimling posts = e CPS sing -

M N airs.
for AF in/out; coaxial connector & Outputs, 2

shielded cable for RT out. 12AU7, 4944 FLYBACK Range 500 ko

12AV7, selenium rectifier; xmfr-oper-
ated. Deep-etched satin aluminum panel; TRANSFORMER & 228 mc on fund.

me-. 1% accuracy on

. v/ o
g:yxg’l;]ed" gr;:;;"\\'tl'(i)nll;lc stcel cabinet. YOKE TESTER vﬁg?ﬁ c?)vrﬁreo;:, lga”nge r?g%(eci
Tosn KIT $23.95 =egemn Vo e

”EW' Wired $34.95 | KIT $34.95
s o fast checkkall Wired $49.95 KIT $39.95
PEAK-to-PEAK T o ot of s — g wired $59.95
VIVM #232 O I Gt TV/FM SWEEP GENERATOR 360 iy i mat—rs
& UNI-PROBE shorted turn! SKIC-4.5MC CRYSTAL ... $3.95 ea. DELUXE RF SIGNAL GENERATOR #315
{pat. pend.) Sepivog- zer. hi-gaindRF ‘ﬂ\ Reagg 0.5,ohri13
I 1 meter o-gain audio &~ —500 megs,
KIT $29.95 . ammeter inputs. - ® mmfd—5000 mid
WIRED $49.95 Special noise W g power factor.
. KiT 892 locator. Calibra- %
! 8" ted wattmeter. 2 T 2 KIT
$29.95 ) ® o L $19.95
Wired KiT $24.95 8 ° - ® o ey
= $38.95 Wired $39.95 2 % V3 $29.95
6V & 12V BATTERY ELIMINATOR & , R-C BRIDGE & R-C-L COMPARATOR
Hulf—éurn. of CHARGER #1050 DELUXE MULTI-SIGNAL TRACER #147 #9508
probe-tip
selects DC 4
or AC-Ohms.. RETMA CAPACITANCE i Bl : s
. MULTIMETER #5 Wired
Uni-Probe — exclusive with EICO — SUBSTITUTION BOX KIT $24.95 VIVM PROBES KIT ire
i : 9 Peak-to-Peak .........$4.95 $6.95
only 1 probe performs all functions! #1120 ! Wired $29.95
' ired $9.95 1 RF oo .. $3.75  $4.95
Latest civcuitry, high sensitivity & pre- KIT $5.95 Wired $9. High Voltage Probe-1 ..$6.95
cision, wide ranges & versatility. Calibra- ) i B ...$4.95
tion without vremoving from ecabinet. N RETMA RESISTANCE 1(:403Lg:|ais{zv;|t High Voltage Probe-2 $4
New balanced bridge circuit. High 2 Lt SUBSTITUTION BOX # 536 SCOPE PROBES
input for ncgligible loading. 412" meter, Demodulator . $3.75 $5.75
car’'t burn-out circuit. 7 non-skip ranges # KIT $12.90 Direct FOE=S $2.75 $3.95
on every function. 4 functions: +DC Wired $14.90 Low Capacny :$3.15 $5.75

Volts, —DC Volts, AC Volts, Ohms. Uni-
form 3 to I scale ratio for extreme wide-

(X N & R N N N N N N §N N § §N ¥ N ¥ ¥ "W ¥
rangc accuracy. Zero ceunter. One zero- For FREE 1957 cotolog, moil coupon NOW! 5 C.2
adj. for all functions & ranges. 1% “ | EICO, 84 Withers SfYreekf I
;\‘lwﬁsm“ ceramic mulliplickr resistors. ] Brooklyn 11, New Yor ]

casure direetly peak-to-peak voliage of

complex & sincyhl'a\vcs; (;.'4, 14, 42,3140_ @ |l Send FREE 1957 Cotolog ond nome of neighborhood |
420, 1100, 4200. DC/RMS sine volts: ) EICO jobber. I
0-1.5, 5, 15, 50, 150, 500, 1500 (up to I
30,000 v with HVP probe & 250 me with | R, SR e
PRF probe). Ohms: 0.2 ohms to 1000 i o LT RESENICIFRy=S LA R 1
megs. 12AU7, 6ALS, sclenium rectifier; 84 Withers St. L4 Brooklyn 11, N. Y. Home Addressy. ... i 5. 50 i Sobseie Trmiiroriba i e T T |
xfmr-operated. Deep-ctched satin alumi- l """""""""""
num panel, rugged grey wrinkle sicel Prices 5% higher on West coast BGitYe = e Sl Zone......cov.n Stafer... ~ass.d =8 oo |

cabinet. 8142” x 5” x §”, 7 Ibs.

and subject to change without notice. | Otsupation y
= -

Turn page for other £1CO ad Over a Decade of Know-How & Value Leadership in Kits & Instruments — Over 1 Million Sold to Date!
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Radio-Electronics

Hugo Gernsback, Editor

ELECTRONIC EXPERIMENTATION

e o Today’s Experimenters Are Tomogrrow’s Leaders . . .

IFTY-ODD years ago, just after the turn of the century,

the wireless art was just emerging. It caught the imagi-

nation of the younger generation as nothing had in

memory of man. Every mechanically handy youngster
began experimenting with wireless: receiving, transmitting
or both. Long-distance communication via the Hertzian
waves became an obsession—a must for every wide-awake
youth.

Then occurred the sinking of the S.S. Republic on Jan.
23, 1909, when, thanks to wireless operator hero Jack Binns’
CQD (now SOS), almost 500 people were saved from a
watery grave. This was the first time in history that radio
was used in sea rescue.*

Binns’ exploit caused a countrywide—if not worldwide—
sensation. Almost immediately the first radio boom in the
U. S. began. Hundreds of thousands of young men—and
many older ones—caught the radio fever in earnest. The
few concerns that sold wireless components were swamped
and could not keep up with the demand.

In those days, there was, of course, no voice nor music
broadcasting; all traffic was by dots and dashes—Morse code.
Large commercial stations were few. Hence, the wireless
amateur, just born, took over and soon the air—it was then
called ether—was filled with myriads of calls and answers,
most of them clashing head on. There being, of course, no
Government or other regulating authority in those days,
everybody helped himself to a wavelength, whether it inter-
fered with the big commercial stations or not.

Reception at that time was mostly by coherer or auto-
coherer. Fortunately, at this psychological moment, there
occurred a great technical advance that helped usher in the
coming Radio Age.

It was the invention of the detector. First came Prof.
Reginald Fessenden’s electrolytic detector, and then Dr.
Greenleaf W. Pickard’s long line of crystal detectors, begin-
ning with the silicon detector and many others. Later came
a profusion of others such as the Carborundum, the peroxide
of lead, the cartridge self-contained electrolytic, the galena,
the iron pyrites and the Perikon to mention only a few.

While de Forest’s audion—the first vacuum tube—was
invented in 1906, it was many years later before it was sold
in quantity. This was mainly due to patent reasons and to
World War I, which interferred with its mass manufacture.
Moreover, the first vacuum tubes sold by unauthorized manu-
facturers were not very efficient. They were also compara-
tively expensive.

The period from 1909 until the advent of broadcasting in
the early 'Twenties was certainly the heyday of the young
art. When broadcasting finally arrived, young radio Amer-
ica was ready. The beginning 'Twenties launched the second
radio boom, far and away surpassing the first one in magni-
tude. Now millions of people, young and old, became in-
terested in radio set building—commercial receivers not
having arrived as yet. Most of these home-built sets were
crystal receivers with headphones. Loudspeakers were still

. * See also the account of “Operator Binns’ Wireless Log,” Feb., 1909,
issue MoOPERN ELECTRICS, the first Gernsback radio publication.

FEBRUARY, 1957

in their infancy and there was indeed no need for them—the
signals made audible by the crystal were too weak and there
were no practical, reasonable priced amplifiers.

Then, suddenly and dramatically, in the early 'Twenties,
the vacuum tube, now more or less perfected, made its com-
ntercial appearance. It swept from the scene almost every-
thing that had existed before. Detector sets, headphones,
all went out to make way for the magic tube, the amplifier
and the raucous loudspeaker. Commercial, factory-made re-
ceivers inundated the country by the millions—and around
the ’Thirties most of the original radio experimenters had
become a thing of the past. The exception was a large num-
ber of shortwave fans and the ever-growing radio hams.
The reason for the demise of the true radio experimenters
was that good receivers had become cheaper than experi-
menters could build them.

Sinee that time, radio experimenting as a countrywide,
almost universal hobby has lagged. True, there are still
thousands of radio experimenters today pursuing the art as
of old, but communication is no longer the sole incentive.

Indeed, if we read the future aright, a new boom is in the
making, not a radio, but an electronie, experimenter’s boom.
The time seems to be ripe for the movement.

The intense, continuous publicity concerning the great
shortage of technical men, electronic engineers and spe-
cialists seems to have had its effect on the present young
generation.

Cycles have a way of repeating themselves and it is very
possible that all the ingredients for a new boom are at hand.

The transistor is a most powerful incentive to the new
crop of experimenters. Its price already is within reason,
and manufacturers tell us that 25-cent transistors will soon
be here while the 10-cent type is a distinct possibility under
mass production.

The new and coming electronic experimenters will not be
as much interested in broadcast reception as were their
grandfathers. Instead, they will seek their thrills—and
practical knowledge—in high fidelity, simplified electronie
computers, robots, solar electronic exploration and exploita-
tion, a vast array of electronic games for entertainment and
amusement, electronic toys, house communicators, transistor
burglar alarms, transistorized clocks and watches, remote
control switches—the list is endless.

The year 1956 was the first in which a number of enter-
prising manufacturers began to put out transistor experi-
mental kits for youngsters below 15. This is a good begin-
ning and augurs well for the future. It would seem certain
that 1957 will see a far greater array of kits and components
for the cager electronic experimenter of all ages.

With the Russians already having outdistanced the United
States in the number of technicians, our country today is at
a critical stage in its history. Our culture and our very life
depends on rapid technical progress—particularly electronic
progress. Let our young electronic experimenters visc to the
occasion and fill the breach. Lel us not forget, too, that
the young electronic experimenters of today will be the elec-
tronic engineers, technicians and leaders of our elecironic
industry of tomorrow. —HG
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AUDIO—HIGH FIDELITY

HE idea of planning the entertain-
~ ment wall started about 2 months
after we moved into our new
house. The aches and pains of
moving day had subsided, a long and
dreary winter was about to envelop us
in its shroud ot boredom—and my wife,
Emily, announced with unbeatable fem-
inine econvietion that she had had
enough of repeatedly stumbling over
cables supposedly hidden beneath the
rug and picking up seeming yards of
connecting wires with her vacuum
cleaner.

Together we surveyed our livingroom.
A setback along one of our walls about
18 inches deep and 9 feet long caught
our eyes and stirred our imaginations.
There was the answer—a sort of super
house-broken relay rack.

A livingroom setback i made

nto a /)(’Il//fl'f/// /IZ—fZ ach Any hi-fi fan will agree that the relay
' rack is the most efficient way to mount

equipment, and herve right before us was
a natural for it. A careful study of any
room, I believe, will reveal possibilities
5 R 1 = . S5 as good or perhaps better. Our possibili-
L,V FRANCIS COLAGUORI ties were almost too good to be true.
We had a space from floor to ceiling of

Portion of the hi-fi
rack. TV chassis is
mounted above pie-
ture tube. Section
on right contains
amplifiers, tuner,
preamplifier and
record changer,

Fig. 1, left—Layout and dimensions of
vertical separator.
Fig. 2, right (detail of Fig. 1)—Install-
ing the shelf standards.

—
SEPARATOR

'_-;;r T

L
o

> s, B
»

NOTCH SHELF STANDARD

€5 FOR
FIATX2" BRACES

Fig. | g “ /J"//F‘iq. 2
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AUDIO—HIGH FIDELITY

AR S ES SANA

The complete hi-fi setup. Paneling cov-

Gl idth Yo atedTima OaRR IS ers the TV chassis and audio amplifier.

vision set, record changer, amplifier,
tuner, speaker enclosures and record
cabinet. We had space to burn. We
could also display handsomely some of
our modest collectors’ items. Every
time we sat and looked at that blank
wall our equipment and our objets d’ art
mentally fell into a different pattern, Dropped speaker board shows speaker
until we realized that one of the major mounting and cabinet construction.
features we wanted in our recreation g = . =g =
wall was versatility. -

Now we knew what we wanted, but
the how-to had not yet become clear.
Flexibility was a must. I thought it
would present many complex problems,
but actually it lent itself to a simplicity
that I had not dreamed possible.

One 9-foot recess divided itself into
four equal parts, each about 26 inches
in width after allowing for the thick-
ness of the dividing partitions. This
dimension, I discovered after some
research, would accommodate any equip-
ment that I would ever use. The mate-
rial I selected for the five vertical
compartment separators was 3-inch
Novoply, an artificial, nonwarping ply-
wood made of compressed shavings.
Each separator was cut 18 inches wide
and 6 feet 9 inches long. The lower front
corner of each was notched to take a
1 x 4-inch kick plate (Fig. 1). The
back edge of each separator was notched
3 inches from the bottom and 12 inches
from the top to accommodate a 1% x 2-
inch lateral strip.

The next operation is one that is not
absolutely essential if the tools are not

]
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AUDIO—HIGH FIDELITY

i [

Wharfedale speaker compartment show-
ing speaker mounting and hole into
closet behind.

available, but it improves the appear-
ance of the finished product. It con-
sists of running a dado the full length
of each separator to accommodate metal
shelf standards (Fig. 2). These stand-
ards are designed for flexible shelf
placement, being divided into 4-inch
steps along their 6-foot length. They
are available at most hardware stores.
The dado should begin at the top of the
separator and run for 6 feet with a
depth sufficient to recess the standards
flush with the surface. Two dados were
necessary in each side of each separa-
tor. I took great care to rout opposite
sides of a separator so that the dados
were not back to back. If a routing tool
is not available, the standards may be
mounted on the surface.

Next the 1% x 2-inch strips cut 9
feet long were screwed into the notches
in the back edge of the Novoply sep-
arators provided for them, thus spac-
ing the partitions 26 inches apart. The
kick plate was then nailed into place
in the notch prepared for it. A tem-
porary diagonal brace was nailed across
the front edges for rigidity and align-
ment. This assembly took place on the
livingroom floor. Erecting the assem-
bled dividers and sliding them into the
recess was a simple task. The hori-
zontal strips attached in the notches at
the rear of the separators were serewed
to the rear wall studs and the end sep-
arators were fastened to the studs form-
ing the recess.

The next step was to install the Novo-
ply section that was to form the bottom
of the overhead speaker enclosure. This
was screwed down into the top edges
of the separators, finally squaring and
holding them. Next the shelf standards
were installed in the dadoed grooves, be-
ing careful that corresponding slots of
all standards were the same distance
from the floor,

Installing the equipment

Now for the speaker enclosure. I had
a space 15 inches high and 9 feet long
in which to mount my two speakers, a
G-E 1201-A and RCA SL-12. The
bottom is in place, the top, back and
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sides are formed by the walls and ceil-
ing of the recess so all that remains is
the front panel. The lumber for this
panel was 1%-inch material. It was
screwed to vertical cleats fastened to
the sidewalls. In addition I hinged it
to the bottom of the enclosure so that
when the screws were removed, it could
be easily dropped by one person, even
with the weight of the two speakers
mounted on it. You can see from the
photographs that this panel lends itself
to a variety of decor.

I also have a Super 12/CS/AL
Wharfedale speaker which 1 decided to
mount in one of the compartments. Be-
hind the wall at the back of the recess
1s a cellar stairway and a closet. I
found that a good spot for locating this
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F'ig. 3—The hi-fi audio arrangement.

speaker enabled me to cut through the
wall into the closet. This gave me a
backless enclosure (the compartment)
3 feet high, 26 inches wide and 16 inches
deep, plus the 40 cubic feet of volume
in the closet. Thus I had an infinite
baffle of approximately 50 cubic feet.

The final stage of the project was ar-
ranging the compartments and install-
ing the rest of the equipment. Besides
the Wharfedale speaker enclosure, the
TV alone of all the components had to
remain stationary. Perhaps one spot
alone in the wall is best for viewing,
and we were fortunate in that this par-
ticular spot backed on the cellar stair-
way. This made it possible for me to
cut out a section of the wall so I could
get enough depth for the neck of the
picture tube and also allow proper ven-
tilation for the TV chassis.

Our television receiver is a converted
21-inch set. It was originally a 10-inch
RCA 630 model. I made the conversion
with a type 201Y1 RCA Converkit
which contained a 231T1 universal
transformer and a type 211D2 anastig-
matic deflection yoke. After these two
parts were installed I found that I could
not get a full vertical raster. This was
corrected by replacing the vertical out-
put transformer with an RCA type
226T1 unit. The high-voltage capacitor
was also replaced to meet the higher
voltage requirements. Although the
original front end still worked I re-
placed it with a new cascode tuner
which greatly improved reception.

Right here a problem reared its ugly
head. Because of the odd size of the
picture-tube mask I needed, I had to
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make it myself. I had an old 21-inch
mask to which I added a %-inch ply-
wood frame to make up the difference
in the size I needed. Using this as a
form, I covered it with Celastic, a cel-
lulose-impregnated fabrie which, after
being softened with a solution provided
with it, can be molded into any shape
desired. (This can be purchused at Ben
Walters, 156 7 Ave., New York, N. Y.)
After the Celastic hardened on the
form, I brushed it with glue and then
completely covered it with sawdust.
When the glue had set, I shook off th:
excess sawdust which left me a mask
with a highly desirable textured finish.

The photographs show where we
tucked the 20-watt amplifier (built from
a circnit supplied by the manufacturer
of the output transformer,an Acrosound
TO-300) in an Ultra-Linear William-
son circuit, and the National Criterion
AM-FM tuner with its Horizon 5 pre-
amp. I also use a Horizon 10 amplifier
with preamp so that, with my two over-
head speakers, we can enjoy the bin-
aural feature of the National Criterion
tuner. Incidentally, we are located
about 30 miles from New York City and
the sensitivity of this tuner gives us
excellent reception without the need and
expense of an extra antenna. The TV
sound was tapped at the FM discrimin-
ator and is fed through the main am-
plifier and in turn through the speaker
system (Fig. 83). The yoke, picture tube
and focus coil connections from the
transposed chassis and picture tube are
equipped with connectors for easy re-
moval of either chassis or tube.

The Garrard RC-80 record changer
is in the compartment at the right of
the TV. The walnut-veneered panel
drops on its piano hinge and the chang-
er rolls forward on slides. At the lower
left we inserted the compartment with
sliding doors which is the repository of
our entertaining supplies (liquor cab-
inet, to you). Each of these units is
movable except the television set and
the Wharfedale speaker enclosure,
merely by sliding out the unit and re-
locating the shelf rests in the standards.
Flexibility unlimited!

The raw leading edges of the Novo-
ply separators were covered by gluing
on % x 3i-inch strips of wood. Our
decor has a slightly modern flavor but
with the use of a decorative molding on
these edges, a painted finish and suit-
able show hardware, the entertainment
wall could have a traditional or period
look.

The best of course was yet to come—
when all our friends and neighbors
dropped in to view the project. I think
all lay people consider the hi-fi man as
being possessed of some mild and harm-
less insanity. But at the same time they
are deeply envious of the sound-sensory
pleasures his insanity has produced.
They questjoned, they admired and they
praised. We glowed and puffed and
were proud. But, look out! At least one
of them was heard to say “I’d like to
have something like this. I'm not handy
but if someone helped . . .” END
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Constderations in selecting the

recorder; record—plavback curves:
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rinciples and techinigues
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By NORMAN H. CROWHURST

HESE days I meet many hi-fi

enthusiasts who are either thinking

of adding a tape recorder to their

system or have already bought one
for that purpose. While there is noth-
ing basically difficult about making
this addition, it often seems to involve
a number of problems that are not
covered either in“the literature on the
subject or in the instruction manual
that comes with the tape recorder.

If you have not already purchased
vour tape recorder, the first thing to
decide upon is the model. When this
question is asked, all of us have one
thing in mind: “How good can I get it,
for how little cost?”’ You have to
compromise between two conflicting
factors—your budget and your notion
of high fidelity.

One thing to decide at this stage is
just how you want to use the tape
recorder. Although the process of re-
cording and playing back on magnetic
tape is much simpler, in some respects,
than the older disc method, it does have
a few problems of its own. First of
these is the inherent record-playback
characteristics nceded to get flat overall
response,

Record-playback curves

The basic relationship is illustrated
in Fig. 1. The record head is a device
which magnetizes the tape in accordance
with the amount of current flowing in
the head. So, if the record amplifier
supplies for the same amount of input
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Connecting a tape re-
corder to a hi-fi system.
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Fig. 1—Theoretical relationships required for flat gverall frequency response.

at all frequencies constant current into
the head, the tape will be magnetized to
the same magnetic density regardless
of frequency. We can say the response
on the tape is flat.

The playback head, however, pro-
duces a response proportional to the
rate at which the magnetization of the
tape changes. So, if the frequency is
stepped up by a ratio of say 2 to 1,
the rate of fluctuation is twice as great
and the output will be doubled. In the
output from the playback head there
will be a slope of 6 db for every octave
increase in frequency.

To end up with a flat overall char-
acteristic, we shall need a 6-db-per-
octave downward slope in the playback
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amplifier, as equalization for this in-
herent property of magnetic tape play-
back.

This is not quite all, because we have
assumed in Fig. 1 that both the record
and playback heads are perfect—that
they have an infinitely small gap and
magnetize the tape, or pick off the
magnetism, exactly uniformly, regard-
less of frequency, from zero to infinity.
The fact that every tape head has to
have a magnetic gap in it to work at
all (and various other losses) results
in an overall response for the playback
head itself that looks somewhat like
Fig. 2. This is the playback response
for a fairly good head.

Nofice that the 6-db-per-octave rise
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departs at 1,000 cycles and reaches a
turnover point at 3,000 cyeles. Not far
above this it begins a rapid descent.
So our equalization should take care,
not only of the 6-db-per-octave rise in
the region helow 1,000 cycles, but also
of the high-frequency loss above 3,000
cveles.

So far we have assumed that the
record head is kept linear. This way of
working would run us into difliculties
because of the extremely sharp slope in
the high-frequency rolloff above 4,000
or 5,000 cycles. An attempt to put all
of the compensation for this in the
playback head results in two had fea-
tures:

1. A considerable amount of peaking
has to be used to get a sharp enough
charactevistic and this vesults in poor
transient reproduction.

2, The excessive emphasis of fre-
quencies from 4,000 or 5,000 cvcles up-
ward emphasizes the background hiss
on the tape and makes it extremely
noticeable.

To avoid this effect the standard
vrecord charactevistics are arranged to
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produce some of the necessary pre-
emphasis at the high-frequency end to
offset the playback rolloff. This alle-
viates some of the difficulty on play-
back. To finish the job, the playback
characteristic does not follow the 6-
db-per-octave downward slope all the
way, but levels off in the region of 3,000
cycles.

Even this equalization poses a diffi-
cult problem for the playback amplifier:
A slope of 6 db per octave from, say,
30 cyeles up to 3,000 represents a level
change of 40 db. In other words, the
playback amplifier must have 40 db
more amplification at 30 cyecles than it
has above 3,000 cycles.

The output from a playback head is
very low and vequires a high-gain
amplitier. This extreme emphasis of
the low frequencies means that a play-
back amplifier becomes very susceptible
to hum pickup.

Another deficiency that this shows up
is the random fluctuation in the mag-
netic properties of the tape. These
dominate at very low frequencies so
undue emphasis of frequencies below
about 50 cycles can result in considex-
able exaggeration of these fluctuations
on the tape.

For these reasons the standard record
and playback characteristies, adopted
by the NARTB and other authorities,
are shown (Fig. 3). Frequencies below
50 and above 2,000 cycles are pre-
emphasized in the record characteristie.
This is to minimize the effect of rumble
frequencies due to random fluctuations
in the magnetic properties of the tape
at the low end and hiss al the high end.
The playback curve has a 6-db-per-
octave downward slope for most of its
length but flattens oft helow 50 cycles
to otf'set the recording pre-emphasis
and above 3,000 cycles to produce addi-
tional compensation for loss in the
playback head.

As this is the standard that has been
adopted by the recording industry, all
prerecorded tapes will require this play-
back curve to give a flat frequency
response. So, if you want to use your
tape recorder for the presentation of
prerecorded tape material, the easiest
way is to get a professional type re-
corder in which the playback charac-
teristic conforms to this standard.

This professional characteristic may
be regarded as a sort of “minimum
compromise’” characteristic. Its use re-
sults in the overload point being at the
same signal level for a range of fre-
quencies from around 100 up to 2,000
cycles. But this has been achieved at
the expense of about 30 db more gain
at 50 cycles than the amplifier has at
3,000 cycles.

In these days the provision of addi-
tional gain is neither difficult nor par-
ticularly expensive, but some of the
problems that come with it prove to
be both. A particular problem is the
maintenance of a satisfactory hum level
when this characteristic is used. Heads
need very careful shielding, with high-
quality magnetic shields, and consider-

able attention is necessary to the input
circuit to avoid hum pickup.

Home recorders

These make use of the standard
characteristics uneconomical from the
viewpoint of the low-priced recorders.
So the average home recorder, priced
somewhere between $100 and $300, will
use different equalization characteris-
tics—a typical sample is shown in Fig. 4.

This follows the same general scheme
as the standard curves but does not
extend the 6-db-per-octave slope on
playback for such a great frequency
range. In the example shown, it turns
over at 200 cycles instead of 50 cycles.
The change in gain, between the dif-
ferent turnover points, is reduced from
30 db for the professional to a mere
18 db for this example.

This ditference is compensated for in
the record curve by providing additional
boost below 200 cycles, not given in the
standard characteristies. This change
nmeans that frequencies below 200 cycles
will reach an overload point at a slightly
lower level than frequencies above. For
recording the great majority of pro-
gram materials, this is not a serious
difference because the greatest energy
content of all program material tends
to be in the region between 200 and
1,000 cycles.

With this record curve it is possible
to use a maximum record level in this
region. Frequencies below and above
this region are boosted to help over-
come the problems that otherwise occur
on playback. By using this kind of
record and playback characteristics, the
lower-cost range of tape recorders can
achieve results that sound comparable
to the professional class without the
need for expensive shields and very
careful attention to the design of input
stages.

Home recording

The important thing is that the oves-
«{l response can be made flat. Program
material using this record curve will be
reproduced flat using the corresponding
playback curve. However, we realize
that a recording made with the record
curve of Fig. 3 (and intended to use
the playback curve of Fig. 8) will be
considerably deficient in frequencies
below 200 cycles if it is played back
on equipment using the curve of Fig. 4.

What this says is that the average
low-cost home recorder is not capable
of giving high-fidelity reproduction of
prerecorded tapes. They will, in par-
ticular, be deficient in low frequencies.
You could, of course, run the output
from the tape recorder through a pre-
amplifier provided with low-frequency
boost to correct for this, but this would
get vou right into the troubles that the
low-cost tape recorder manufacturer
has tried to avoid: you will not be able
to produce the mecessary emphasis of
frequencies below 200 cycles without
running into increased hum.

So adjusting a low-cost tape recorder
to play prerecorded tapes proves to be
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a much more involved process than
would at first appear.

What you really need to decide right
now is: What do you want the tape
recorder for? Are you just anxious to
record selected material from FM pro-
grams . . . or maybe from the efforts
of musical friends in your own living
room—which you can play back at your
leisure for future enjoyment? Or do
you want to use the system for playing
prerecorded tapes as well?

If you will be satisfied with the
former, a low-cost tape recorder may
well give you much enjoyment. But if
vou want to get into the prerecorded
tape field, you had better look for a
somewhat better recorder, something in
the lower end of the professional class
and costing about $500.

Several manufacturers are planning
(some are already appearing) to put
on the market prerecorded tape players
at a cost lower than quoted above.
These instruments (when they are
available) will be tape players only—
no provision is made for recording.
By eliminating switching and all the
mechanism associated with record and
playback control on a full recorder,
it has been possible to produce a simple
player at a more reasonable cost.

Connecting it for record

Assuming now that you have selected
and bought your recorder, the next
problem is connecting into the system.
Most of the recorders currently avail-
able come with at least two inputs, one
for microphone and another for radio,
TV or phono. They also usually have
an output marked “external speaker.”
Some do not have a separate input for
radio, TV or phono, just a single input
for all purposes.

The method of connecting the tape
recorder into the system will depend
on the provision made on the tape
recorder, and on the kind of units used
in the system.

If your system is built up of a number
of separate units, such as a phono pre-
amplifier, an FM tuner and a main or
basic amplifier, a convenient place- to
take off for the tape recorder is at the
output of the FM tuner or phono pre-
amplifier (when you use a high-quality
microphone). These usually give an
audio output in the region of a volt,
which is just right for the radio, TV,
phono input on the recorder, where this
is provided separately from the micro-
phone input.

If the recorder has only a single
input, intended for microphone, radio,
TV, phono or whatever you want to put
into the recorder, the 1-volt output
provided by the tuner or preamp will
be too much input for the recorder. It
will result in distortion even though
the volume control is turned up only
a very little way. You will need to build
an attenuator into the connecting cord
between the tuner or preamp and the
recorder.

The best place to do this is in the
back of the plug that connects into the
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recorder. Fig. 5 illustrates typical com-
ponents that may be used. The suggested
values of 1 megohm and 33,000 ohms
should be tried first and a sample re-
cording taken. You may find that the
attenuation is too much or too little.

If the attenuation is too much, turn-

RHEG BRAIDED SHIELDING

CORD GRIP

INSULATED
C______1PLUG COVER

Fig. 5—Inserting an attenuator in the
microphone input plug.

ing the recorder volume control all the
way up will still not get an adequate
recorded level on the tape. If the
attenuation is. too little (which is not
very likely with these values), you may
find you still get distortion before the
volume control is turned up an appre-
ciable amount. For too much attenua-
tion try a larger value in place of the
33,000-ohm resistor. For too little
attenuation try a smaller value in this
position.

Single-chassis systems

That’s OK if you have a separate
tuner or preamplifier unit from the
main amplifier. But many of the low-
cost high-fidelity systems available to-
day incorporate the whole high-fidelity
system into one unit, which includes
the functions of tuner, preamplifier
and main amplifier, all in one chassis.

In this case you will not have a
convenient 1 volt to use for connecting
into the radio-TV-phono input of the
recorder. Often the only accessible spot
is the output terminals or socket pro-
vided for connecting to the loudspeaker.
The amplifier should be operated with
the controls in the same position as
would be used for normal listening.
The loudspeaker is disconnected and
the arrangement of Fig. 6 plugged
into the amplifier output in place of
the loudspeaker.

FROM AMPL OUTPUT

TO TAPE RECORDER

ENCLOSE ATTEN PAD

= SUITABLE METAL CAS!

= CONNECTED TO GND

Fig. 6—Attenuator may be needed be-

tween tape recorder and amplifier out-
put to reduce hum and noise.

RESISTANCE TO MATCH N
AMPL OUTRUT E

This arrangement provides a match-
ing load for the amplifier output as
well as an attenuator to provide a
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suitable input for the recorder. This is
necessary because the amplifier output
will be at least 5 or 6 volts while the
input to the recorder does not need to
be more than about 1 volt at the radio-
TV-phono input.

The resistance to match the amplifier
output is connected to replace the load-
ing provided by the speaker. Its value
should be 4, 8 or 16 ohms, according
to the output tapping on the amplifier
available. The rating of this resistor
should be sufficient to dissipate 1 or 2
watts, so it does not overheat on loud
passages of program material.

To minimize possible hum pickup,
it is a good idea to enclose the whole
arrangement in a suitable metal case
with holes made for the leadout. The
case should be lined to prevent the
wire ends of the resistors from short-
ing to ground and the case itself should
make a direct connection to ground.

The values of 150,000 and 33,000
ohms are shown as typical of those
required. Sometimes the attenuation
may be either too much or too little. If
the level on the tape is too low, the
33,000-ohm resistor should be replaced
with a larger one. If there is not suffi-
cient control of volume and it tends
to overload too easily, a smaller resistor
may be used in place of the 33,000-ohm
unit.

If the input for the tape recorder is
taken from the output of the main
amplifier, it is best not to try putting
this into the microphone input. If the
particular recorder being used does not
come with a separate input for radio,
TV and phono purposes, it may be well

FROM

EARLIER
STAGE

L.

1

FROM BIAS 0SC

Fig. 7—Stages in low-cost tape recorder
showing points where high-level input
can be connected. If point 2 is used,
a .05-uf blocking capacitor is needed.

to make one. An important point in
looking for somewhere to connect an
input is to be sure that it does not
interfere with the high-frequency bias
adjustment of the recorder.

In some recorders the high-frequency
bias is applied to a separate winding
on the record head but in most the
high-frequency bias comes through a
small adjustable capacitor from the
bias oscillator, as shown in Fig. 7.
This means that the audio and the high-
frequency bias are mixed together at
the grid of the output stage so an
external circuit must not be connected
either directly to the grid or to the
other side of the capacitor coupling
the grid to the previous plate. How-

37


www.americanradiohistory.com

U

AUDIO—HIGH FIDELITY

ever, either points 1 or 2 in Fig. 7
would be suitable for connecting in an
external input. Choice will usually
depend on which gives adequate gain
for the purpose.

Position 1 does have the advantage
that the volume control in the tape
recorder can be used to adjust the level.
If position 2 is used, the volume control
becomes inoperative and the amplifier
volume control, feeding this point, must
be used. This is not altogether a satis-
factory arrangement because it means
that the setting used for normal play-
ing cannot be held, as suggested earlier.
Using the normal playing setting means
that the -operating condition of the
main amplifier is known and not sub-
jected to changes in back