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“Naturally | like to sell RCA Radio Batteries— [
they’re my brand. When my customers think of
RCA—they remember the local radio dealers and
servicemen selling RCA tubes and batteries. That's
why my steady business grows when I sell RCA
Batteries—my customers look to a radio dealer
for RCA Radio Batteries.”

5 “My battery inventory
problems were licked when I started
to concentrate on RCA Radio Batteries.
I found that with ten RCA Battery types
I can do 959, of my dollar volume in
batteries. And what’s more . . . with the
complete line of RCA Batteries I have a
type to sell for all leading portable radio
models in use today. Last year my RCA
Battery inventory turned over 15 TIMES.”

g “National television

and radio advertising plus out-
standing merchandising and promo-
tional backing make RCA Batteries
my fast-selling profit makers. By
publicizing my store as local RCA
Battery headquarters, I find I'm
attracting many new customers for
my other radio products and services.
It sure pays to sell RCA Batteries.”

m “Every radio dealer and
u serviceman should stock and
y sell RCA Batteries . . . the radio
battery for the radio trade. RCA
Batteries have brought me more

sales, more profits and more
satisfied customers.”

/
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- E YOU BUILD

this Transmitter Power Supply
used in the basic experiments in
RF and AF amplifiers, frequency
multipliers, buifers, etc.

PRACTICE setting up code,
amplitude and frequency modu-
lation circuits (put voice, music,
etc., on ‘‘carrier signals” you

produce). Tou learn how to
get best performance.

-:‘...T — I

YOU MEASURE current,
valtage (AC, DC and RF). re-
sistance and impedamnce 1n cir-
cuits with Electroaic Multi-
tester you build. Shows how
basic transmitter cdircuits be-
have; needed to maintain sta-
tion cperation.

. o,
o e
Yyou “—.a )

BUILD this Wavemeter and
use it to determine frequency
of operation, make other tests
on tranamitter currents.

BROADCASTING
Chief Technizian
Chief Operator
Power Monitor
Recording Operator

SHiP AND HARBOR
RADIO

Chief Operatar
Assistant Operator

Training Leads to Jobs Like These

GOVERNMENT
RADIO

Operator in Army,
Navy, Marine Corps,
Coast Guard

Remote Control Operator Forestry Service
Dispatcher

Airways Radio Operator

POLICE RADIO

Transmitter Operator

Radiotelephone Operator Service Techniclam

AVIATIOR RADID

Plane Radio Operator

Airport Transmitter
Operator

TELEVISION

Pick-Up Operator

Voice Transmltter
Operator

TV Technician

Remote Control
Operator

Get Practica
Experience on Circuits
Common to Radio & TV

Ever hink HOW FAST Radio-Telexi-
sion Coramunmications is changing, devel-
oping, growing 7 Have you considered what
this amazing progress can mean to yoa?

Even without Television the industry is
bigger taan ever before. 1056 million home
and aute radios, 2900 Radio Broadcasting
Stations 108 TV Stations with 1800 mcre
now autnorized. Expanding use of Avia-
tion and Police Radio, Micro-Wave Relay,
Two-Wayv Radio for buses, taxis, ete.
makes apportunities for Communications
Techniciens and FCC Licensed Operators.
New jolm, more jobs for beginners! Better
jobs, better pay for experienced men!

Television Is Today's
Rood Job Maker

In 1922, over 18,000,000 homes had TV
pets. More are being sold every day. The
‘Freeze® on building new TV stations
has beern lifted. The time to act is NOW !
Start leurning Radio-TV communications.
Americs’s fast growing industry offers
good pav, a bright future, security. If you
are a baginner, my course can help you
get FCC License, prepare for the job you

Servicing Training
Also Offered by N. R. I.

If you prefer s good-pay job in Radio-
Television Servicing . er your own
money-making Radio-Television Sales and
Service Shop, I'll train you at home. My
famous Servicing Course also includes many
Kits of Radio Parts. You use them to get
PRACTICAL EXPERIENCE with circuits
commun to Radio and Television. [ also
show you how to make $5. $10 a week or
more EXTRA MONEY fixing neighbors’
Radio.. while training. Full information In
my 64-page book. Mail coupon.

FLL TRAIN YOU FOR
FCC LICENSE

A Federal Communications Commissin

i Commercial Operator’s License pats you
b in line for a good job in Radio c¢r Tee-
vigion Broadcasting, Police, Marin=, Ava.

’\‘ tion, Two-way, Mobi.e or Micro-wave Fe-
lay Radio. Mail coupon below for §4-paze
~ ¢ book FREE. It willgive youcomplete facts
] about my NEW Communications courze.

YOU BUILD THIS TRANSMITTER

with parts I sead. With this Transmitter you practice how
<0 put a statiom “on the air.” You perform procedares e-
nanded of Broadcast Station Operators, ccnduct

Mmany experimeats, make many practi-
=gl tests.

3

YOUR

. >
), E. SMITH, President ¢
Netional Radio Institute
Washingtan, D. C.

For 33 zear , the leader
ir. treinimg men for
Red o-T:levision.

MY COURSE INCLUDES

TELEVISION

want. If you've had scme training in
Eadio or Badar, or as a Licensed Operator,
my course modernizes, inzreases the value
of vour knowledge.

includes New Developments

Mail ccupon now for facts about my
practieal rourse in Radio-Television Com~
municatians. Let me serd you my FREE
book. Se= the nine big Kits of Parts I
sand that “‘bring to life’’ theory you learn.
You get practical experience by working
on circuits common to both Radio and
Television ; also lessons en TV principles.
Eead sbout the Transmitcer you build and—
acperate, tbout the Electronic Multitester
you get. All equipment is yours to keep.

My graduates are filling jobs, making
good momey in both Radio and Television.
Remember, the way to a stuccessful career in
Television is through experience in Radio.

Hail Coupon for Book FREE

Send today | See what my Communica.
tions course is like. Fird out how I got
=ou seady for a brightzr future, better
earnings, more security in Radio-Televi-
sion. Send coupon now in envelope or paste
en postal. NO OBLIGATION, NO SALES-
MAN WILL CALL! My book, sent to you
FREL. telis the full story. J. E. SMITH,
Presidens, Dept. 3FF, National Radio
Inetitutz, Washingtoa 9, D. C. Our
39th wear. - &

MAIL NOW-BOOK FREE

**My position with WNBT
s W deo control engineer on
the RCA color project. I
owe a lot of my success to
your textbooks.’'—Warren
Desm, Maiverne, N. Y.

AVAILABLE TO

VETERANS

UNDER G | -BILLS

JUNE, 1953

‘T sm & techniclan st
WTOP in Washingion and
1 Hke it very mueb. Most
of my radia knowledge was
from N.R.I "’—Joha Brit-
to, Hyattsville, Md.

e

TRAINED THESE MEN

““A former employer recom-
wended N.R.I. tmaining.
Now employed as transmit-
ter operator at WKBO.”
& ~—Albert Herr, New Cum-
borland, Pa

——— e
¥ MR. J. E. SMITH, President, Dept, 3FF

Mail me Sample Lesson and 64-page Book,
FREE. (No salesman wili call. Please
write plainly.)

(]

]

]

]

1

g Name
g Address
1 City ’ _.Zone_....
)
[ ]

VET

write in date

)

National Radio Institute, Washington 9, D. C, H B a1
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ADVANCE! Raise your earning power-learn

RADIO-TELEVISION-ELECTRONICS

by SHOP-METHOD

GOOD JOBS AWAIT THE
TRAINED RADIO-TV TECHNICIAN

There is a place for you in the great Radio-Television-
Electronics industry when you are trained as National
Schools will train you at home!

Trained technicians are in growing demand at good pay
~in manufacturing, broadcasting, television, communica-
tions, radar, research laboratories, home Radio-TV service,
and other branches of the field. National Schools Master
Shop-Method Home Training, with newly added lessons
and equipment, trains you in your spare time, right in
your own home, for these fascinating opportunities.
OUR METHOD IS PROVED BY THE SUCCESS OF
NATIONAL SCHOOLS TRAINED MEN, ALL OVER
THE WORLD, SINCE 1905.

EARN WHILE YOU LEARN

Many National students pay for all or part of their train-
ing with spare time earnings. We’ll show you how you can
do the same! Early in your training, you receive “Spare-
time Work” Lessons which will enable you to earn extra
money servicing neighbors’ and friends’ Radio and Tele-
vision receivers, appliances, etc.

T.R.F. Receiver

Signal Generator " Audio Oscillator

National Schools Training is All-Embracing
National Schools prepares you for your choice ¢f many
job opportunities. Thousands of home, portable, and auto
radios are being sold daily—more than ever before. Tele-
vision is sweeping the country, too. Co-axial cables are
now bringing Television to more cities, towns, and farms
every day! National Schools’ complete training program
(qualifies you in all fields. Read this partial list of opportu-
nities for trained technicians:

Business of Your Own « Broadcasting

Radio Manufacturing, Sales, Service s Telecasting

Television Manufacturing, Sales, Service

Laboratories: Installation, Maintenance of Electronic Equipment

Electrolysis, Call Systems

Garages: Auto Radio Sales, Service

Sound Systems and Telephone Companies, Engineering Firms

Theatre Sound Systems, Police Radio

And scores of other good jobs in many related fields.

TELEVISION TRAINING
You get a complete
series of up-to-the-
minute lessons cov-
ering all phases of re-
pairing, servicing and
construction. The same
lessontexts used by resi-
dent students in our :

modern and complete Television broadecast studios, lab-
oratories and classrooms!

JUNE, 1953

P
HOME TRAINING Gl
A

FREE! RADIO-TV BOOK

AND SAMPLE LESSON!

Send foday for

National Schools’ new,
illustrated Book of Oppor-

Home

You also
receive this
Multitester

Superheterodyne Receiver

LEARN BY DOING

Youreceiveand keep all the
modern ejuipment siown
above, including tubes and
valuable, professional qual-
ity Multitester. No zxtra
charges.
tunity in Radio-Television-
Electronics, and un actual
Sample Lesson. No-cost—
no obligation. Use the

coupon now-we'll et
answer by return
airmail.
APPROVED FOR
VETERANS
AN Both
NON-VETERANS | Resident and
Home Study
Check coupon helow Courses Offered!

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA « ESTABLISHED 1905
IN CANADA: 193 E.HASTINGS STREET,VANCOUVER, B.C.

FIND OUT NOW—MAIL COUPON TODAY!

)
|
1
1
i
I
|
|
|
L

Mail in envelope
or paste on
postal card.

NATIONAL SCHOOLS, Dept. RG-63
4000 South Figueroa Street

Los Angeles 37, California

Send Freg Radio-TV Electronics book and FREE sam-
ple lesson. I understand no salesman will call on me.

NAME -

ADDRESS. _ I

CITY ZONE__STATE
[0 Check here if released from service less than 4 years ago.
O Check here if interested in Resident School Training.

__AGE

wWWwWWw.americanradiohistorv.com
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Cable lasher appears to right of workman. As the cable and support-
ing strand feed through, the machine rotates, binding them tagether
with steel lashing wire. Meanwhile, @ winch bauls the lashed cable
into position.

Ir Is a job your telephone company faces every day. Thou-
sands of miles of cable go up each year—all secured to steel
strand running from pole to pole. The best way to secure
cable is to lash it to the strand with a spiral binding of wire.

One way to do this is to raise cable and strand sepa-
rately, then lash them together by a rotating machine pulled
along by workmen on the ground. This produces a strong,
tight support for the cable. But each pole has to be climbed
as many as four times. So Bell Labcratories engineers
devised an easier way.

Now, lashing can be done on the ground so that cable,
strand and lashing wire may be pulled into position as a
complete assembly. Usually workmen need make only two
trips up each pole.

For telephone users, the new way means that cable can
be installed faster, while costs are kept down. It shows
again how work at Bell Telephone Laboratories impraves
each part of your telephone system.

you

hang cable

Bell Telephone

Laboratories

IMPROVING TELEPHONE SERVICE FOR
AMERICA PROVIDES CAREERS FOR CREATIVE
MEN IN MECHANICAL ENGINEERING

RADIO-ELECTRONICS

WWW.americanradiohistorv.com
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What's your goal in

TV—ELECTRONICS

and how close to it are you?

Free CREI booklet lists opportunities

DO YOU HAVE a career time-table? Do you know how
much you should or could be earning two years
from now? Five years? Many men are plodders without a
plan. They wander through life never doing what they want
to do, never receiving enough pay, never achieving true
career satisfaction. Because they never knew ahead of time
where they should or could be at a given date, they never
planned ahead. When an opening arises, somebody else is
promoted. When January lst rolls around, they’re just
where they were a year before. Their error, failure to plan,
can be the lesson which shows you the secret of future suc-
cess. In this expanding, bustling TV-Electronics world,
there is a whole lifetime of happiness and high earnings
waiting for you, if you name your goals, and take steps to
reach them. Thousands of ambitious young men have found
success in TV-Electronics through the aid of the CREI
booklet, “Your Future in the New World of Electronics.”
The newest edition tells of electronics’ golden opportuni-
ties. 152 TV stations are now on the air with 2,000 more
coming. There are over 23,000,000 TV sets and over 100

million radios in use.

This is the era of Communication: aeronautical, marine,
police and fire, industrial, land transportation communi-
cations; this is the era of defense orders and a manufactur-
ing industry which last year alone sold 3.8 billion dollars
worth of electronic equipment, and is expected to do no
less than 10 billion dollars worth excluding military orders.
All these developments mean positions; in development, re-
search, design, production, testing, inspection, manufac-
ture, broadcasting, telecasting and servicing. Who will get
these positions? You—if you have a career time-table; if
you can foresee your future in electronics; if you are will-
ing to advance your knowledge; if you spend 2 minutes to
write for your copy of “Your Future In the New World
of Electronics,” and follow the plan it describes.

This is the booklet that shows you how CREI home study
leads the way to grealer earnings. However, being an ac-
credited technical school, CREI promises you no short-cuts.
You must translate your willingness to learn into salable
technical knowledge via study. CREI knows what it means
to grow along with a booming industry. This year CREI
is celebrating its 26th Anniversary, having started in 1927
in the early days of radio. Since then CREI has provided
thousands of professional radiomen with technical educa-
tions. During World War 11, CREI trained thousands for
the Armed Services. Leading firms use CREI courses for
group training in electronics at company expense; among
them are United Air Lines, Canadian Broadcasting Cor-

JUNE, 1953

and shows how to grasp them

your future i
e ot
the new worlkd of | (™ ¥

ELECTROMILS

CAPITOL BADIO EMGINERIING

BIUTE < WALRINGION 10, D, &

poration, Trans-Canada Airlines, Sears Roebuck & Co..
Bendix Products Division, All-American Cables and Radio
Inc., RCA-Victor Division and Machlett Laboratories.
CREI courses, prepared by recognized experts, are con-
stantly revised to keep them up-to-date. Student work is
under the personal supervision of a CREI Staff Instructor
who knows and teaches what industry needs.

You choose your own hours when you study at home.
Upon completion you join the many CREI graduates wha
have found their diplomas keys-to-success in Radio, TV
and Electronics. CREI alumni hold many top positions in
America’s leading firms.

At your service is the CREI Placement Bureau which helps
find positions for students and graduates. Although CREI
does not guarantee jobs, the bureau now has many more
requests for personal than
can be filled. Talk to nen in
the field and check up on
CRET’s high standing in elec-
tronics instruction. Deter.
mine for yourself right now
that your earnings are going
to rise with your knowledge

ERANS: If vo —and that you will rise with
X'Er: discharged a?lelllf I this booming industry. All

this CREI offers you, pro-
x vided you sincerely want to

learn. Fill out the coupon
and mail it today. 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.

MAIL COUPON FOR FREE BOOKLET

[}
1
Dept. 146 3224 16th St., N.W., Washington 10, D. C. :
Send booklet *Your Future in the New World of Electronics’”” and course outline. ,
[}
[
[
|
]

offered in Washing-
ton, D.C. New Classes

=
CREI resident instruc- ’
start once a month. !

‘ tion (day or night) is
|
]
|
|
[
1

June 27, 1950—check

the coupon for full
‘ information about the |
| new GL Bill of |
Rights.

1

1

[

! CHECK [0 TV,FM & Advanced AM Servicing [J Aeronautical Radio Engineering

U FIELD OF \ [J Practical Television Engineering

! GREATEST ('] Broadcast Radio Engineering (AM. FM, TV)

: INTEREST } (5 practical Radio Engineering

VIO . e i mi - T i D ot nse e T b i S 1
! [}
1 Streef - .. O P b H0 66 6 O e i 060 B
|

1 City State. ........... :
1
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Burton browne advertising
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CORONA FREE HVO-X7
FLYBACK TRANSFORMER

Merit’s famous HVO7 is now treated to
a miracle-tough, new non-hygroscopic
insulation. Liquid-molded, this latest
development in insulating wmaterials
encloses the high voltage winding, is
impervious to moisture and high hu-
midity and forms a watertight seal for
the high voltage lead. Unaffected
physically or electrically by cycles of
heat and cold, it will withstand operat-
ing lemperatures 50% above normal
without change. Its high dielectric
constant affords maximum protection
with minimum distributive capacity.

MERIT COIL AND TRANSFORMER CORP.

4425 NORTH CLARK ST., CHICAGO 40

THE RADIO MONTH

ALFENOL, new alloy of approximately
16% aluminum and ‘84% iron, may
help to produce lighter and better trans-
formers and other “iron-core” compo-
nents. The new metal has high perme-
ability and low retentivity, is magne-
tizable by very low currents and holds
very little of its magnetism after the
current is turned off.

NINETEEN NEW TV STATIONS on
the air between March 14 and April
25 brought the U. S. total to 167—
59 since the end of the freeze. The five
new stations in the v.h.f. bands:
KDZA-TV, Pueblo, Col., 3; KFDX-TV,
Wichita Falls, Texas, 3; KTTS-TV,
Springfield, Mo., 10; KFDA-TV, Ama-
rillo, Texas, 10; KTYL-TV Mesa, Ariz.,
12; and KCJB-TV, Minot, N. D., 13.

The thirteen new u.h.f. stations:
KRTV, Little Rock, Ark., 17; WPAG-
TV, Ann Arbor, Mich., 20; WCOV-TV,
Montgomery, Ala., 20; WFTL-TV, Ft.
Lauderdale, Fla, 23; WCOS-TV,
Columbia, 8. C., 25; WAFB-TV, Baton
Rouge, La., 28; WEEV-TV, Reading,
Pa., 33; WICC-TV, Bridgeport, Conn.,
43; WKST-TV, New Castle, Pa., 45;
WLEV-TV, Bethlehem, Pa., 51; WHP-
TV, Harrisburg, Pa., 55; WKNX-TV,
Saginaw, Mich.,, 57; and WLOK-TV,
Lima, Ohio, 73.

EDUCATIONAL TV FAILURE would
be “a second American tragedy in
broadcasting,” according to a speech
by ex-FCC Chairman Paul A. Walk-
er at Boston University. Mr. Walker
said the educators must meet the chal-
lenge of ‘“this new medium of a new
day” and unite with citizens in “an
aggressive battle” for educational chan-
nels. He called attention to “the lost
opportunity in aural broadcasting.”

Dr. W. R. G. Baker, vice president of
G-E and general manager of the com-
pany’s Electronics Division, said in a
speech at Philadelphia that those who
claim educational television would pro-
vide state thought control “are them-
selves using one of propaganda’s oldest
weapons, the catchphrase which damns
without sound reason behind it.”

Actually, he pointed out, “any mother
sitting at home would be able to monitor
what is being shown her children at
school.”

Referring to a report by a New
York State temporary commission on
educational television which rejected a
proposal for establishment of a 10-sta-
tion educational television network,
Dr. Baker cited criticism which de-
scribed the commission’s report as an
“incredibly elumsy and shocking docu-
ment.”

On the question of competition with
commercial television stations, Dr.
Baker pointed out that “owning a com-
mercial station obviously is not a license
to chain people in front of their tele-
vision sets and hypnotize them from
turning to any other channel.”

“If education can be made interesting
enough to compete with entertainment

. some educational programs might
even end up as sponsored programs on
commercial stations,” Dr. Baker con-
cluded.

wwWw americanradiohistorv com

SELF-REPRODUCING MACHINES
are already in the planning stage.
Dr. Claude E. Shannon of Bell Tele-
phone Laboratories told an audience at
Case Institute of Technology in Cleve-
land that an abstract model of such a
machine has been set up by John Von
Neumann, one of the world’s leading
mathematicians. According to Dr. Shan-
non, the machine will collect parts from
its environment and assemble them into
another machine identical with itself.
The new machine will then repeat the
process, so that by the time each ma-
chine wears out, it has already built a
new one to take its place.

THREE SCIENTISTS at the Univer-
sity of California have developed an
electronic vacuum pump without mov-
ing parts. Gases to be removed are first
ionized by bombarding them with elec-
trons from an incandescent cathode. A
super-powerful electromagnet drawing
5,000 amperes then propels the ionized
gases to a cold condensing plate. The
new pump can be used alone, or as an
auxiliary to existing pumping equip-
ment.

THE CORONATION of Queen Eliza-
beth II on June 2 has created a tre-
mendous demand for television receiv-
ers and radios throughout Great Brit-
ain, but rigid Government restrictions
on installment sales have shut out
many would-be buyers. One large manu-
facturer has apparently solved the
problem of legally meeting the require-
ment of one third the selling price on
delivery and the balance in 18 months.
Customers were offered the opportunity
of paying the first third in advance
installments up to the end of May,
with delivery guaranteed in time for
the Coronation.

Would this type of sales promotion
work in the United States? We doubt
it. When similar eredit restrictions
were in force here last year many peo-
ple who could not afford the required
down payment were able to get sets
immediately through heavy price-cut-
ting and fantastic trade-in allowances
on anything from a 1925-model At-
water Kent to a burned-out toaster.

CONFLICTING STATEMENTS on
the dependability of transistor hearing
aids have been made by Zenith and
Sonotone, two of the largest producers
in this field. In announcing that Zenith
has suspended production of the new-
type aids, president E. F. McDonald
Jr. said that despite their superior per-
formance in laboratory models, tran-
sistors had failed after only a few
weeks service in every aid sold by his
company except one. He attributed the
failures to body humidity, and stated
that Zenith would continue tests with
hermetically sealed types.

Irving I. Schactel, president of Sono-
tone, disagreed with Mr. McDonald,
and claimed that thousands of transis-
tor hearing aids sold by Sonotone are
giving better service than any previous
type made by his company.

(PLEASE TURN TO PAGE 12)
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HERE’S ALL
YOU

Earn a Bright Future in Spare Time
at Home or in Our
Big Chicago Laboratory!

America’s amazing billion-
dollar Television field now of-
fers you a chance of a lifetime
to get started toward a gpod job
or your own profitable busi-
ness. With the TV station limit
now raised from over 100 to
2053, Television is headed for
many communities. Mail cou-
pon today. See how you may
prepare to earn real money.

TRAIN AT HOME
You can get all of your
training at home, using DTI's
EXCLUSIVE THREE-WAY
COMBINATION METHOD*
that provides everything you
need. You learn by (1) studying
lessons, (2) by seeing instruc-
tive movies and (3) by work-
ing over 300 construction and
test procedures from 16 big

Thncy

_ Build and keep this BIG DTI |
_engineered TV set—easily
nverled to U.H.F.

shipments of electronic parts,
enabling you to get the all-
important practical experience
you need. Your projects in-
clude building and keeping a
commercial-type 5-inch Oscil-
loscope and jewel-bearing
Multi-Meter, described to the
feft. And to provide added
practical experience, you can
build and keep a 21-Inch Tele-
vision Receiver. DTl also offers
another home training in Tele-
vision-Radio-Electronics, but
without the T/ set.

TRAIN IN DTPs GREAT
CHICAGO LABORATORIES
If you prefer, you can get all of
your training in DTI’s wonder-
fully equipped Chicago Train-
ing Laboratories, where you get
athorough, practical trainingin
the shortest possible time. Part
time student employment as-
sistance can kFelp you pay your

way while in training.

EMPLOYMENT SERVICE

Upon completing either the
Chicago Laboratory or Home
Training, DTI's long-estab-
lished, effecive Employment
Service is ready to help you
start earning »eal money. Thou-
sands of successful graduates.
Get full facts. Mail coupon
today.

DeFOREST'S TRAINING, INC,,
2533 N. ASHLAND AVENUE,
CHICAGO 14, ILLINOI3
DEPT. RE-6-J

I wovld like your Opportunity Bulletin showing *‘89 Ways To Earn
Money In Television-Radio-Electroaics™; also, camplete fachs about
the training opportunities made possible by your organization.

Name. Age
Addre! Apt
City. Zone. State

www americanradiohistorv.com
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Guaranteed 10 times more powerful Approx. 300 Ohms

than stacked 10 element Yagis. between every g8 5
Receives channel 2-83 from all directions | o of the > &
Wi'hOU' a rofor. four conductors. -
Broadband UHF-VHF and FM, motorless Tona Ry o g Pl el iy

all direction reception. tubular, matched impedance
All aluminum flip-out assembly. fransmission line.

The only TV antenna that instantly beams the
television set directly to the signal without a
rotor. This antenna brings strong UHF & VHF
signals from all directions to weak signal
areas instantly . . . with a flick of the nine
position switch located near the television set.

= . § List Price

out-perform all other

MONEY BACK GUARANTEE 10 00tPe/ o ity

; bot !
antennas (using rofor motors). ons'ocked corner and bow-1ie Model AD 2-8 $ 50
ing stacked fen elemem‘ Yogis, Includes Stacked Antenna Array.
reflectors, four boy conicals, efc. 9 Position Switch. Completely

Wired Stacking Harness. A1.M.—
Automatic. Impedance Matching
Coupler.

seeus at....
THE ELECTRONIC PARTS SHOW, CHICAGO ROOMS 647A & 648A

All CHANNEI. ANTENNA CORP. mo(:i]suggeﬁsulavdulckory 6-2304

RADIO-ELECTRONICS
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Get yourself on the beam
to the BIG MONEY in

RADIO AND TV

That’s the way to become an expert Radio or Television
service man. Study the bedrock theories and principles.
These are vitally important. Nothing can take their place—
not even the most elaborate kits.

Listen to what radioman R. G. Hamlin of Bay City,
Michigan, says, “There’s no royal road to learning. I am
convinced more than ever after examining the lessons of
friends who were lured by the alleged short-cut methods
of competitors . . . ‘understandability’ and ‘rememberability’
are of utmost importance and 1.C.S. lessons qualify on both
counts.”

I1.C.S. oftfers you two new courses in radio and television
servicing—one for beginners, the other for experienced
amateurs.

The beginner’s course, Radio and Television Servicing
with training Equipment, is extremely thorough. You get
extra texts featuring experiments and job assignments. You
get equipment second to none. Matched parts for an excel-
lent 5-tube superheterodyne receiver. Your own profes-
sional-quality multitester. A complete single generator kit.
High-grade servicemen’s tools. “Rider’s Perpetual Trouble-
Shooter’s Manual.” The principles of Television including
the most up-to-date developments (VHF and Color TV, for
example) .

The second course quickly reviews the essentials then goes
step by step into advanced phases of Radio and Television,
including modern methods of installation and repair. Course
contains valuable supplementary material. For example, you
get a special book giving characteristics of all tubes used in
Radio and Television receivers.

Learn by doing! That's the world-famous I1.C.S. method.
Thoroughly practical. Completely modern. Success proved.
The coupon below brings you full details—on Radio and
Television Servicing or any of the more than 400 I.C.S.
Courses. Mark and mail it today!

INTERNATIONAL CORRESPONDENCE SCHOOLS

ART
OJ Commercial Art
O Magazine and Book D Air Conditioning
IHlustrating 0 Electrician
{3 Cartooning BUSINESS
O] Show Card and Sign Lettering (J Business Administration
[ Fashion Mustrating D Certified Public Accountant
AUTOMOTIVE J Accounting

O Heating
O Steam Fitting
O Civil Engineering

O Surveying and Ma

O Reading Blueprint:

O Federal Tax

O Business Correspondence I
[ Personnel and Labor Relations [ Electrical Drafting
O Advertising

and Refinishing

[ Diesel—Gas Engines
AVIATION

[ Aeronautical Engineering Jr.

O Aircraft Engine Mechanic

O Airplane Drafting
BUILDING

[ Architecture

O Arch. Drafting

[ Aircraft Drafting

[J Managing Small Business
[ Sales Management

[J Salesmanship

O Traffic Management

O Carpenter Foreman
[ Reading Blueprints
O House Planning

0O Plumbing

O Analyticat Chemistry
O Petroleum—Nat't Gas
O Pulp and Paper Making
O Ptastics

O Lineman

Name.

BOX 2884-H, SCRANTON 9, PENNA.

Without cost or obligation, send me “HOW to SUCCEED" and the booklet about the course BEFORE which | have marked X:
CIVIL, STRUCTURAL O College Preparatory
ENGINEERING

O Structural Engineering

[ Structural Drafting
O Highway Engineering

O Automobile, Mechanic 0 Bookkeeping 0O Concrete Construction
(J Auto-Elec. Technician O Stenography and Typing O Sanitary Engineering
O Auto Body Rebuitding [ Secretarial DRAFTING

O Architectural Drafting

[ Mechanical Drafting

[ Retail Business Management [J Structurat Drafting

[ Sheet Metal Drafting

O Mine Surveying and Drafting
ELECTRICAL

O Electrical Engineering

O Building Contractor CHEMISTRY O Electrician
[ Estimating O Chemical Engineering O Eiectrical Maintenance
[ Carpenter and Milt work O Chemistry O Electrical Drafting

[ Etectric Power and Light

HIGH SCHOOL
O High Schoot Subjects

O Stationary Steam Engineering

D Mathematics O Stationary Fireman
O Commercial RADIO, TELEVISION,
N O Good English _ COMMUNICATIONS
pping MECHANICAL O General Radio
AND SHOP O Radio Operation

D Mechanical Engineering O Radio Servicing—FM

S O Television

O Electronics

[ Telephone Work
RAILROAD

O Locomotive Engineer

[ Diesel Locomotive

[J Air Brakes [ Car Inspector

D Railroad Administration

TILE

O Industrial Engineering

O Industrial Supervision

O Foremanship

I Mechanical Drafting

[J Machine Design-Drafting
O Machine Shop Practice

O Tool Design

O Industrial Instrumentation
[ Machine Shop Inspection
[ Reading Bilueprints

[ Toolmaking

O Gas—Electric Welding

O Heat Treatment—Metallurgy [ Woolen Manufacture
O Sheet Metal Work O Loom Fixing

O Sheet Metal Pattern Drafting O Finishing and Dyeing
O Refrigeration [ Textile Designing

POWER
O Combustion Engineering YEAR OF THE SIX
MILLIONTH STUDENT

O Textile Engineering
O Cotton Manutacture
[J Rayon Manufacture

O Diesel—Electric
O Electric Light and Power

Home Address

City. Zone State

Working Hours AM. to P.M.

Occupation

Special tuition rates to members of the Armed Forces. Canadian residents send
coupon to International Corr

q i

Schools C

), Ltd., Montreal, Canada
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| BLONDER-TONGUE LABORATORIES, INC
L\f ' . WESTFIELD, NEW, JERSEY !
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THE RADIO MONTH

No statement was made by the Gen-
eral Electric Company, who throughout
the whole I.R.E. show last spring oper-
ated a transistor transmitter in a glass
coffee-maker full of boiling water.

WHEN A CAMERAMAN follows
the horses, it’s merely an occu-
pational disease; but when the horses
follow the cameraman, it’s an inven-
tion. Eric A. Black, of Red Bank, N. J.
has just received U. S. Patent No.
2,633,064 on an aerial cableway for
racetracks. A car suspended from the
cableway carries a TV or movie camera

| and crew. Travelling just ahead of the

horses at all times, it not only lets
viewers see the race in complete detail,
but provides track officials with an un-
questionable, permanent record where
fouls are claimed.

GANO DUNN, internationally famous
engineer, financier, and educator, died
April 10 in New York City at the age
of 82. The first man .in the United
States to receive a degree in electrical
engineering, Mr. Dunn’s career spanned
almost the entire history of electrical

power transmission, communications,
and engineering education in this
country.

Mr. Dunn was president of J. G.

| White Engineering Corp., a director of

RCA and NBC, chairman of trustees
and former president of Cooper Union
in New York City, and a director or
trustee of many other industrial, finan-
cial, and educational institutions. He
was a Fellow of the Institute of Radio
Engineers, honorary secretary for the
United States of the ILE.E. of Great
Britain, a member of the American
Academy of Arts and Sciences, the
American Society of Civil Engineers,
and had received many honorary

| degrees in this country and abroad.

DR. RONALD W. GURNEY, noted

| British-born electronic physicist whose

pioneer research on semiconductors was
one of the factors which led to the
development of the transistor, died
suddenly on April 14th in New York
City. Dr. Gurney had made his home in
the United States since 1941, conduct-
ing research in ballistics during World
War II at the Army’s Aberdeen Prov-
ing Grounds, and later as research pro-
fessor at the University of Maryland.

NEW LOW-COST COMFPOUNDS
of aluminum, antimony, and other com-
mon metals may revolutionize transis-
tor manufacture by replacing germa-
nium as the basic material. The new
semicor.ductors have already proved
themselves as rectifiers, and further
tests are being carried on at the Na-
tional Bureau of Standards, Bell Tele-
phone Laboratories, and Battelle Me-
morial Institute in Columbus, Ohio.
The aluminum-antimony compound
may even outperform germanium at
high operating temperatures, and as
for cost—aluminum and antimony sell
for less than 50 cents a pound. A pound
of germanium costs $350! END

RADIO-ELECTRONICS
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All-Purpose
TV Antenna

N[V Design and Principle

By far the most powerful TV antenna on the
market today . . .a sales value unsurpassed at its
popular price. With the mere flip of a switch this
exclusive all-purpose Philco antenna without rotor
or moving parts of any kind instantly and auto-
matically beams the set to the best possible signal
for both UHF and VHF reception. No attenuators
are necessaty in strong signal areas since an off
position of the switch will automatically attenuate
the signal. Available in preassembled aluminum
dowel reinforced elements of single bank and
stacked arrays for metropolitan and fringe areas
at your Philco distributor now.

Up to 22.3 DB Gain
over Tuned Dipole

DB GAIN OVER A TUNED DIPOLE CUT FOR EACH CHANNEL FREQUENCY

2 3 4 5 6 7 8 9 0 11 12 13
Single Array 7.8 140 6.7 -17 163 25 6.0 9.6 12.1 108 150 128
Gain Chart 36” 188 35 7.4 173 00 -13 60 84 11.5 13.0 125 13.0
using 45”7 6.5 143 6.0 -6.0 186 6.7 85 18.2 18.1 13.2 143 145
different 60 58 22 9.6 -1.0 -20 1.5 -40 103 4.0 154 7.0 155
spacing 82” 8.4 155 13.0 105 21.3 3.0 140 -20 1.6 10.0 6.0 6.0
between 98” 25 80 95 -45 170 60 2.0 40 1.0 100 7.0 37
two single 114”7 210 19.0 7.4 223 0.0 6.0 8.2 104 115 14.0 14.1 143
arrays 1227 7.4 170 134 25 215 85 173 16.2 12.1 148 156 105

The above tests were made using a 40-foot leaql-in. However amazing results
have been obtained on installations using a lead-in up to 150 feet without any
appreciable difference in gain. These tests were made in real fringe areas.

For maximum gain in_outer_fringe areas, orient the antenna for the weakest
channel desired. Location will determine the number of elements to be used.

JUNE, 1953
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Eg MORE POWERFUL
THAN STACKED 10 ELEMENT YAGIS

ORDER NOW FROM YOUR PHILCO
DISTRIBUTOR OR MAIL COUPON FOR DETAILS

N R T E N R R N R E R RS 4
[ ] [ ]
] PHILCO CORPORATION, Accessory Division '
1 Allegheny and A Streets [ ]
| Philadelphia 34, Pa. (]
[ ]

Please send me information about the Philco All Purpose .
s Antenna, with current trade price list. ]
[ ] ]
1 NAME . © o oo i
[ | [ |

STORENAME. .. ... .. .. ... . ... .....c..ovuin.

1 1
] [ ) SR - .ZONE. .. .. STATE. . . ... o
Ll Please check in space below 1
n | am a Retail Dealer | am a TV Serviceman 1
[ | | ]
oo ot s s m mmEm - = mm.m s\
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TO TV RECEPTION

ew UHF |

TV CONVERTER

MODEL 3300

Truly the ultimate in a
UHF TV Converter.
Engineered and built by
Electro-Voice, the E-v
3300 combines the finest
tn design, construction
and performance. It is
thoroughly field proved.

)
5

Adds all UHF Channels to VHF Sets |

Non-slip micrometer type tuning
system* provides smooth, accurate,
continuous tuning of all UHF
channels 14-83. No band switches,
strips or coils. New high-efficiency
low-loss circuit. Operates with
either separate UHF and VHF
antennas or on all-channel (2-83)
antenna. Adequate shiclding. One
control trns Converter and TV
set “on’ or "off” and switches

to correct antenna. Utilizes channels |
5 or 6 of VHF TV set as Inter-
mediate Frequency. Does not affect
VHF reception.

Installation is simple—connect to
antenna input of VHF TV set and
just plug in. For 105-125 volts,
50.60 cycles AC. Housed in small,
attractive dark brown cabinet,
73" x 5V4" x 64",

Completely self-contained, ready
for installation.

MODEL 3300.

List Price, $39.50
*Patent Applied For

Send for Bulletin
No. 188

ELECTRO-VOICE, INC.
421 CARROLL STREET . BUCHANAN, MICH.
Export: 13 E. 40th St., New York 16, U.S. A. Cables: Ariab

RADIO BUSINESS

BAROMETER of the PARTS INDUSTRY

During April,

64 of the leading 400 manufacturers of Radio-

Television-Electronic parts and equipment made changes in their lines.
Actually there was a decrease in ‘“‘change activity” as compared to March.

In price revisions by the number of manufacturers and products affected, the
following summary illustrates the comparative trend for the months of

March and April.

; ] No. of Products

’ ‘ March |

I | No. of Manufacturers 1
l l -March April April |
l Increased prices 23 22 Increased prices .350 _9-(57 l
: Decreased prices 18 8 L)ecrgased prices | 179 ‘ 466 I

For a summary of the most active product categories, see the following tables:

Increased Decreased ‘} New Discorttinued
Prices Prices Products Products
Product Groug — i
No of No o No. of No. of No. of _No. ol [ No.of No.of |
Mfrs. Products|| Mfrs. Products || Mfrs. Products|| Mfrs. Products|
Antennas & Access. 4 30** || 1 2% 14 29%* 1y 147% |
: |
Capacitors 1 31** 3 404* | 4 778* ‘l 2 57 H¥
Controls & Resistors 0 Q** 0 ()% ” 1 1ok | 1 1** |
Sound & Audio Prod.| 2 ys* 0 o || 1 65% || 12 84%
i
Test Equ pment 5 35% 0 o%x | 6 19* 5 Y*
Transformers 1 tha | 0 O** 2 tafird ‘ 0 O**
1
Tubes 6 85%* 3 14%* 9 57* 21%* |
Wire & Cable 3 680 1 46* | 1 T “ 2 77 ‘
* [ncrease over March * |ncrease over March
** Decrease from March xx Decrease from Mareh
COMMENT: Shomn,xz only a elight de(rease in the number of munufnc(urers reporting chanees
since last month, over-all product activity commups to be heavy. Whnle tube, antenna,
and sound manufacturers once auzain dominate this “change activity’ scene, we note that
several cap’u'ltor and wire manufacturers have made considerable revisions in their lines.

This data ia prepared by the staff of United Catalog Publmhers, Inc., 110 Lafayette Street, New
York, publishers of RADIO’S MASTER, the Official Buying Guide of the Parts Industry.

Merchandising and Promotion

I.D.E.A., Indianapolis, has prepared
a colorful broadside which it mailed to
distributors of its Regency v.h.f. boost-
ers. A letter describing the company’s

15\',3

Earl H. Kirk shows Regency sales aid.

Card-of-the-Month campaign accom-
panied the broadside. Each card will
contain a pertinent suggestion on new
methods of realizing greater profits on
Regeney boosters.

Tel-A-Ray Enterprises, Inc., Hender-
son, Ky., has prepared a u.h.f. antenna
selector indicating the various types of
Tel-A-Ray u.h.f. antennas for good re-
ception at different distances.

Sylvania Electric Products is offering
radio-TV service technicians a person-
alized home calendar for 1954. The cal-

www americanradiohistorv com

endar, which serves as a Christmas
greeting and features recipes and home
care hints, may be imprinted with the
service technician’s name, address, and
phone number.

Walter L. Schott Co., Los Angeles,
has built its new distributor promotion
around the theme, “When yowm buy, sell,
or install Walsco, it’s like money in
the bank.” In addition to 150,000 mail-
ing pieces made available to distrib-
utors, three-minute recordings and
miniature banks are also being used.

Channel Master Corp., Ellenville,
N. Y, designed a new package for
its Katy-B television booster which

doubles as a two-color pop-up counter
display.

Electro-Voice, Inc., Buchanan, Mich.,
launched a new program to help serv-
ice technicians cash in on the huge
phono-cartridge replacement market.

(PLEASE TURN TO PAGE 18)
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big values

KNIGHT PORTABLE RADIO KIT

Build this powerful 3-way super-
het portable for AC, DC or battery
operation. Tunes 535-1650 kc
broadcast band; has built-in an-
tenna, PM s&)eaker, printed audio
circuit, handsome carrying case.
Easy to assemble from illustrated
manual. High-quality kit includes
all parts, tubes and case (less bat-
Jderies). Shpg. wt., 6 1bs.

83.730.Only. ............ $18.75
Battery Kit. .. ............ $3.64

TV BOOSTER BARGAIN

Famous Standard Coil printed
circuit TV booster at less than
half original price. Provides uni-
form gain on all 12 VHF channels.
Easy to tune; use with indoor an-
tenna in primary areas, with out-
door antenna in near-fringe areas.
Improves reception markedly.
For 110-120 v., 60 cy. AC. Shpg.
wt., 4 lbs.

TRAV-ELECTRIC
SENIOR
CONVERTER

Ultra-compact
60 cycle converter for chalgmg 6
volts DC to 110 volts AC. Capac-
ity: 30 watts continuous, 40-45
watts intermittent. Simply plugs
into auto cigarette lighter. Per-
mits mobile use of broadcast and
SW radios, recorders, dictating
machines, fluorescent lamps, etc.
Fully filtered. Only 214x234x314°.
314 lbs.
80-272. Only............. $10.63

megs. 414

83-120. Only. ..

v
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PHILMORE RADIO CONTROL KIT

Build your own remote-control
transmitter and receiver. Operates
model airplanes, boats, autos, etc.
Crystal-controlled transmitter for
27.255 mc (requires easily ob-
tained FCC operating permit).
High-gain super-regenerative
receiver. Easy to build. Complete
with all parts, telescoping anten-
na, crystal and cabinet (less bat-
teries). 414 lbs.

83-034.0nly... . ,......... $41.47
Complete Set of Batteries....$7.15

ELECTRO-VOICE UHF CONVERTER

New! Micrometer tuning for
smooth, continuous reception of
all UHF channels. Just connect
to antenna input of any VHF TV
set and plug in. Operates with all-
channel antenna or separate VHF
and UHF types. Single-knob, easy
control. Uses VHF channels 5 or
6 as IF. 300 ohms input and out-
g‘ut imp. Complete with tubes.

or 110-120 v., 60 cy. AC. 5 lbs.
98-097.0nly. . ........... $33.96

TV CASTER BASE

Easy to install
under any TV con-
sole—permits quick
and easy rolling to
any desired location.
Rolls smoothly in
any direction. Steel
frame is adjustable
to 30’ wide, 27° deep to fit prac-
tically any console. No tools re-
quired for installation. Shpg. wt.,
1114 lbs.

98-989. Only. ..

NNIGHT VT VOLT-OHM-MILLIAMMETER KIT

Terrific Value! Response to 2.5 mc. Bridge-type cir-
cuit; 1%, resistors. Input res.: DC, 20 megs; AC, 1.5
“ meter. Ranges: AC p-to-p volts, 0-8-28-
84-280-840-2800; AC rms & DC volts, 0-3-10-30-100-
300-1000; DC ma.0-3-10-30-100-300-1000; res. 0-1000-
10K-100K ohms & 0-1-10-1000 megs; cap., .005-.5,
[05-5, .5-50, 5-500, 50-5000 mfd. With tuges

case, instructions. For 110-120 v. DC or 60 cy. AC.
......................... $24.95
83-121. Hi-V Probe; extends DC range to 30 KV $6.95
83-122.Hi-FrequencyProbe forACrangeto200mc $5.

, leads,
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in ALLIED’S latest
Catalog & Supplement!

FREE: SEND FOR BOTH

KNIGHT SELF-CHARGING PORTABLE

Deluxe superhet portable for AC,
DC or battery operation. With
battery ‘“‘Rejuvenator’’ circuit
which extends normal “B” bat-
tery life 2 to 4 times! Covers full
broadcast band; has tuned RF
amp, loop antenna, AVC, 5" PM
speaker. Attractive carrying case,
10 x 12%§ x 434". Complete with
tubes, less batteries. 9 Ibs.

6K-718.Only ., . . . . ..
80-652. Battery Kit. .

JFD UHF-VHF
ANTENNA

Wonderfully efficient; uses con-
ical element and reflector for VHF
and “bow-tie’’ for UHF. Equipped
with printed circuit antenna cou-
pler for excellent signal transfer
1nto single transmission line. Easy
to install. (Less mast and 300-
ohm twin line.) Shpg. wt., 6 lbs.
98-368. Only. ............ $11.20

FINNEY 400A
UHF-VHF
ANTENNA
New! Dou-

antenna
featuring
32 driven
elements for high gain and direc-
tivity, with superior signal-to-
noise ratio. Superb for fringe-area
reception—good for VHF up to
150 miles or more. Rui ed; corro-
sion-proof; pre-assem) ied. light-
weight. Requires 10-ft. mast and
300-ohm twinline. 14 Ibs.

WELLER SOLPERING GUNS

Squeeze the trigger—you’re ready
to solder in 5 seconds. Latest
heavy-duty, instant-heat gun;
with 2 spotlights that light up
working area. Air-cooled trans-
former. 3 lbs.

46-642. Single-heat, only . . .$9.75
46-641. Dual-heat, only. . .$11.71

|

PET V4" DRILL VALUE
Precision Fear-type chuck drill
with pistol grip. Instant-release
lock-type trigger switch built into
grip. Forced ventilation; runs cool.

peed: no-load, 1600 rpm; full-
load, 900 rpm. Capacity: 4" in
steel, 14" in hardwood. 6-ft. cord.
For 110-120 v. AC or DC. 4 lbs.
46-280. Only. .. ... ... %1721

EQUIPTO “LITTLE GEM™ CABINET

New! Drawer cabinet for small
garts. Contains 4 drawers, with
ividers for 48 compartments
(dividers adjustable on 1357 cen-
ters). Each drawer 14" h, 11° w,
11°d. Cabinet overall, 6145 x 11 x
11°. Olive green baked enamel
finish. Shpg. wt., 20 lbs.
86-066. Only... . ......... $17.80

-

New type electrical line outlet,
powering as many as 8 separate
appliances from any wall outlet.
Plastic cased; 12" long, 1” square.
With 6-ft. cord and plug. Rated
1000 watts. 135 1bs.

97-104. Only............. $32.34  52-636. Only. .. ........... $1.47
- —— ]
I ALLIED RADIO CORP., Dept. 2-F-3 Catalog and :
1 833 W, Jackson Blvd., Chicago 7, Il Supplemenf I
} [ Send FREE ALLIED Catalog and Supplement |
| [3J Enter order for_ I
| e $ enclosed |
| |
{ Name I
Address a

City. Zone. State |

J
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the

resources

DEVOTED EXCLUSIVELY TO ELECTRON TUBES

consist of ® more than 1,000,000 sq. ft. of manufacturing area
® more than 10,000 skilled tube craftsmen

® hacked by 30 years of tube engineering, development and production experience

Raytheon’s newest plant at Quincy, Massachusetts
is expressly designed to economically manufacture 24 inch and larger
Raytheon Picture Tubes. It will employ the very last word in
modern engineering and manufacturing techniques. It will be
devoted exclusively to the making of tubes worthy of the
Raytheon reputation for quality and dependability.

With Raytheon Radio and Television Tubes
you are Right . . . for Sound and Sight.

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:

RADIO-ELECTRONICS
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You can believe
what you see

with an RCA

oscilloscope

The RCA WO-88A 5-inch and WO-56A 7-inch oascillo-
scopes have the facilities you need for precise quelitative
analysis and accurate quantitaiive measurements . . . thanks to
advanced engineering design.

For instance, one of the outstanding features of these
instruments is their remarkably true square wave response
. obtained by adequate band width, neglig-ble phase
shift, fast rise time, frequency-compensated arteruators,
and a complete absence of peaking circuits.

Equally important are the peak-to-peak voltage-measure-
mentfeatures—obtained through the use of voltage-calibrated
attenuators, front-panel calibrating-voltage term:nals, cali-
brated graph screeas, and good amplifier linearity.

Other quality features common to both desigas :nclude
. .. push-pull direct-coupled amplifiers . . . extra fast cetrace
. . . shielded CRT gun . .. plus and minus sync . . . line-
frequency sweep with phasing . .. and a set of matched
probes and cables including a high impedance probe hav-
ing an input resistance of 10 megohms and an input
capacitance of less than 10 uuf!

Before selecting a 'scope for your special needs, be sure to
get the full details on the WO-88A and WO-56A from your
RCA Test Equipment Distributor . . , or write RCA, Commercial
Engineering, Section 49FX, Harrison, New Jersey.

RADIO CORPORATION of AMERICA

TEST EQUIPMENTY HARRISON. N. J.
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be an expert on

AUTO RADIO
SERVICING!

Get the only authoritative compila- ‘
tion of its kind —complete Auto Radio

Service Data coverage of all impor-

tant models since 1946—in 3 great
PHOTOFACT Manuals! All data com-

plete, accurate, uniform—based on

lab analysis of the actual auto radios
covered. Helps you service any model
quicker, easier—for greater profits.

Get the complete Library!

VOL. 1. AUTO RADIO
SERVICE MANUAL

Covers over 100 models
made from 1946 to 1949
by 24 manufacturers. |
Each receiver is com-
letely covered in uni- |
orm format; includes
schematics, chassis
photo views, replace-
ment parts data serv-
ice hints, etc. All data based on actual lab
analysis. 396 pages, 815 x .

ORDER AR-1. Only .. ..$4.95

VOL. 2. AUTO RADIO

SERVICE MANUAL
Covers 60 different
chassis (40 models)
used in 1948, 1949 and
1950 auto radio receiv-
ers. Authoritative, com-
plete service data that
makes your work
quicker, easier and more
profltable 288 pages.
8% x 1

=25 O 70!y a P v o s R = $3.00 ‘

VOL. 3. AUTO RADIO

SERVICE MANUAL
Covers 47 different
chassis (80 models)
used in 1950, 1951 and
1952 auto radio receiv-
ers. Absolutely the most
complete, accurate and ‘
easy-to-use data avail-
able—uniform and ‘
practically presented to
make you an expert on the repau' of any |
auto radio. 288 pages. 814 x 11 |
ORDER AR-3.Only.......... ..$3.00

@

-
SPECIAL OFFER' 1|
¢ All 3 Volumes, Yours for Only $9.95 |

Save on the Complete Library— I
see your PHOTOFACT Distributor

| Order from your Parts Jobber today, or |
| write direct to HOWARD W. SAMS & CO., Inc. |
| 2205 E. 46th Street, Indianapolis 5, Ind. |
| My (check) (money order) for $. ... encl. Send: |

| JAR-1$4.95[] AR-2$3.00[] AR-3$3.00 ||

| [] Complete 3-Volume Library $9.95 i [
| I
| Name........... P IV G P | |
KRG 006 010,005 0660600008866600006000060 l
| i
| o i
Cityl M. . ot State........
L R R ¢ e

RADIO BUSINESS

The program, “Your Profit Key to '53,”
offers an all-metal six-unit cartridge

dispenser, a Professional Phonographic
Service decal and a Set Model Phono-
Cartridge Replacement Guide with
every purchase of six Electro-Voice car-
tridges through E-V distributors.

Permoflux Corp., Chicago, designed
a new point-of-sale display carton as a
promotional aid for the Permoflux tele-
phone pickup attachment which picks

up both sides of a telephone conversa-
tion without electrical connection to the
phone. The new display is printed in
three colors and holds six pickup units.

John F. Rider, Publisher, Inc., New
York City, is offering purchasers of its
book “High Fidelity Simplified” an op-
portunity to buy a special Columbia LP

| high-fidelity test record. The offer ex-

pires September 1st.

The RCA Victor Tube Department,
Harrison, N. J., is pointing its spring-
summer advertising campaign toward
the establishment of local RCA battery
dealers as radio battery and service
headquarters for portable-radio own-
ers. National radio, TV, and magazine
advertising will be used as well as
in-store display material and a variety
of sales aids including a battery tester
and display unit.

www americanradiohistorv com

RCA’s new battery-tester sales aid.

New Plants and Expansions

United Motors Service Division of
General Motors Corp., Detroit, is plan-
ning an expanded distribution of radic
and TV service parts and additions to

Executives view Delco u.h.f. antenna.

these lines, according to W. N. Potter,
general manager of the division. TV
antennas and picture tubes will be mar-
keted under the Delco name and sold
through electronics parts distributors.
Formerly, Delco radio parts were sold
almost exclusively through automobile
parts distributors.

International Resistance Co., Phila-
delphia, has begun production in its
new plant in Asheville, N. C. Various
types of volume controls for radios,
TV sets, phonographs, test equipment,
and military and other devices will be
made in the new $200,000 plant.

Quam-Nichols expects to be in full
production in its new 75,000-square-foot
plant on Chicago’s South Side by mid-
July. The new plant has mora than
double the productive capacity of the
old plant.

Westinghouse Electric Corp. recently
held the official public opening of its
new Electronic Tube Division plants in
Bath and Elmira, N. Y.

Permo, Inc., Chicago, now maintains
a large warehouse of Fidelitone and
Permo-Point products in Los Angeles,
according to Gail S. Carter, vice-presi-
dent.

Krylon, Inc., has moved its executive
and sales offices to 1422 Chestnut St.,

Philadelphia 2. Plant, warehouse, and

general offices remain at 2038 Wash-
ington Ave., Philadelphia 46. END

RADIO-ELECTRONICS
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140 PRIZES FOR SERVICE DEALERS!

FOR YOU...72500/

Win it in cash! Tell in 50 words or less how you would
spend $2,500 to imcrease your service business!
139 other cash prizes. Total $7,125.

THIS is a real big-money contes:—and
ABC-easy to enter! No figures tc put
down, no reports, no documents to zzach.
You win dollars simply by telling bosw to
spend them wisely and profitably You
“Write your own ticket’”!

Contest is open to all TV-radio se:vice
dealers and their employees. Rules arz zasy:
® Between Jrné 15 and August 31, secure

an entry blank from your G-E tube dis-
tributor. One blank with every pu-chase
of 25 G-E receiving tubes or 1 G-E pic-
ture tube.

Tell in the space provided on the Hank
how you would spend $2,500 to increase
service business. Would you bur new
equipment . . . remodel your store . .. run
a hard-hitting advertising campaigr . . .
or invest the money in some other way?
Fill out and mail as many entries as you
choose. They must be postmarked not

later than midnight, August 31, 1953.

® Winners will be selected on the basis of
originality, business judgment, and clear
thinking. An impartial board of judges
will make the selections.

First prize, $2,500

4 prizes, each $500
10 prizes, each $50
25 prizes, each $25
100 prizes, each $15

All prizes are cash!

Use the helps G.E. makes available!

If you're looking for ideas, they’re waiting
for you in G.E’s new 12-page promotion
catalog, ETR-589-A. Learn what you can
obtain 1n identification and advertising zids
of all types . . . business helps . . . service aids
. .. technical manuals and publications.

Get your copy from your G-E tube dis-
tributor when you obtain your contest entry
blank. Tube Department, General Electric
Company, Schenectady 5, N. Y.

JUNE, 1953
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Two heads are

better than one!

CHANNEL MASTER'S
amazing new

Twin cornen

HEF lEtTnn {Model No. 406)

7 Exclusive
“TWIN DIPOLE"

TWO DIPOLES—HIGHER GAIN

The two dipoles of the Twin Corner Reflector provide TWICE as much up to
gain as standard-type Corner Reflectors!

This two-dipole construction is an original Channel Master idea which 16 DB uin
successfully combines two separate Corner Reflectors into ONE ANTENNA g

STRUCTURE — requiring ONE simple installation.

gain above tuned
This 2-in-1 combination gives you:

reference dipole

. the economy of one antenna. H

. the convenience of one antenna. 0

. BUT the combined performance of TWO separate high gain E
antennas. =

Model No. 406 furnishes far better picture quality — at far greater
distances — on every UHF channel.

...........

Eliminates UHF's “Twin Terrors.” 100% vibration-proof construc-
tion prevents picture flicker. “Free space” terminals prevent dirt and rain

. | hori 1
water from shorting out the picture, po;:,r:z:::?em

(relative voltage)

2 antennas in ’ o

The Twin Corner Reflector fur-
nishes the performonce of 2 an-
tennas because it reclly is 2

\\\\\

separate antennas

. | B s stacked side %
i W s S g i e 2 2
wialohih v peee e B $o
‘®§$w% »‘» &v 2 = ¥ ) e 4 + 3 |
. ATy f 50 180 210
X:g p e = S s J" into 1 simple Channel 20
i s e, ol G il d # " - ;
e e g Lo S | s * | : Extremely norrow
: oL . e ~ ‘ “wi"'; I:" N I=—1F | é 1It7_- 3 “Yagi-type” forword
<& g single down- o= i lobe; no side lobes;
b= 2"”‘””[‘ M‘STI” "0”" flead to the S IEs= very high front-fo-
£ o eI, At o £ : ot ot
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horizontal polar pattern

(relative voltage)

gain above tuned
reference dipole
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A high-low Futuramic
tombination is the most
sensitive array ever de-
signed for all-channel VHF
reception. Just combine
models 1173 and 1126,

Now — @ great Futuramic models
designed for every reception arsc

model no. channels coyered
3
1148 4
4 2,3.4.3. and &

At Last! a YAGI for the
ENTIRE LOW BAND!

cuannEL masTer's Newest
uturamic

=)
=

“ / ~__ Completely covers every
/ low band channel-
‘ 2 through 6

w the extraordinary high gain of a Yagi . ..
0 the razor-sharp directivity of a Yagi . . .
Not on just one channel — but clear

across the entire Low Band!

Designed for service TODAY and TOMORROW in these
3 booming VHF markets:

Areas in which present VHF station: ore chonging channels (on the

Low Band).
The Futuramic Yagi provides better reception than conventional Yogis on
the present channels — and when the shift accurs this superior reception

will continue on the new channel WITHOUT INTERRUPTION. And you can
make your change-over installations INOW/.

Areas in which a new YHF station is being added to the present ane
(on the Low Band).
The great number of single chonnel Yagis now in use will not bring in the
new channel. If an additional Yagi is installed it will have to be tied intc the
present installation with separate leads and o switching system. However,
one Futuramic will do the job of BOTH antennas — at lower cost — with
better results on BOTH channels.

Areas served at present by two or more VHF stations on the Low Bandd.
You no longer have to compromise between conventional broad bend
antennas, and separate Yagis for cach channel. The Futuramic gives you
the full advantages of both. It combines highest gain and sharpest directivity
with simple, economical installation.

-
-
G
S
“ i
)
i
% e
i $ o
& " il =
: A EE
! = R £ -
O . . o o : S Lk
x P : ) et iy e T e s b

RSP (HANNEL MASTER CORP orr .. . . &
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/ To You,

Be Sure of Your Installations...Next Year - Belden's Golden Anniversary

Use /-\ : \ Means
{\ ,'/ FOR -,- )vians \ —product performance that
4 (//;ltﬁuﬁy

can come only from a “know-
© Now, you can be sure of your

how”’ that has grown through
installations with Belden Micro-
W

actual service since the
inception of Radio.
phone Cables. They are Aptitude-
Tested and rated to give you safe
Belden Manufacturing Co., 4623 W. Van Buren Street
Chicago 44, Illinois

—an ability to co-oper-

ate in pioneering new
wires tomeetorantici-
pateindustry’s grow-

and complete knowledge of their ing needs.

characteristics. Furthermore,
Belden Mike Cables are built for
maximum service. Put them to
work for you now—and be sure...

specify Belden.

In the years that
follow
This Belden
Program Is—
— TO0 BE
CONTINUED

No. 8411 No. 8401 No. 8422 No. 8410 No. 8412 No. 8423 No. 8424
NominalCapad-  NominalCapad-  Nominal Capaci-  Nominal Capaci- Nominal Capaci-  Nominal Capad-  Use for inter-
tance 37mmfper  tance25mmfper  tarce32mmfper  tance33mmfper  tance68mmfper  tanceS4mmfper  connectingpower
ft. Use partic-  ft. For crystal,  ft. Use specially  ft. For crystal,  fr. Use specially  ft. Use particu-  cable for all elec-
ularly for lapel ribbon, carbon fot carbon micro- ribbon, carbon for carbon micro- larly for carbon troni: uses. Also
microphone. microphones. phones. microphones. phones. microphones. microphonecable.

www americanradiohistorv com
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PICTURE
TUBE

LEARN MORE!

TRAINING TO FIT YOU
FOE THE BETTER PAY JOBS

Thouzands of new johs witl open up right
in your own state. now that the govern-
ment has lifted restrictions on new TV
statiems. My simple, successful methods
have helped hundreds of men — most of
themt with NO PHEVIOUS TRAINING —
find places in America’s hooming TELE-
VISION and Electronics industries. You
Wy <in get the success and happiness
You aiways wanted out of life within
menths . . . studyingg at home ., ,.as [
train you to hecume a full-fledged TV
‘TECHNICIAN. Many of my students make
8s muuch as $25.00 a week repairing
Radlv-TV sets in their spare time while
learning . . . pay their entire training al-
mest from the very beginning from spare
time earnings . . . start their own profit-
able service business.

But ! don't stop atter I qualify you as a
TV Technician . . . although right there
yoa ¢mn choose from amony dozens of
fascinating carcers! | continue to train
you — AT NO EXTRA COST — to qualify
for even better pay in the BETTER JOBS
thit semand FCC icenses, with my . . .

FREE FCC COACHING COURSE

PREFWRES YOU AT HOME FOR YOUR
SE

FOC _ICEN

THE BEST JOBS IN TV AND RADIO
REQL HE AN FCC LICENSE.

Giver at NO EXTRA COST after Tv

Th20ty and Pracrice is completed.

NOW! e 53 mekiNinG

If vau have previous Armed Forces or
civilian radio expertence—my ADVANCED
COURSE can save you months of training,
Full theory and practical trulnlng &
complate with kits, including BIG SCREEN
TY RECEIVER amd FREE FCC License
Coaching Course.

FREE “X5iSianes

My vocatlonal adviser wild help you ob-
tafn & good-paying job in the locality of
Mmr cholce

23

Leonard C. Lane. B.S., M.
President of Radio-Television
Training Assoclation. Exec. Dir,
of Plerce School of Redio and
Television.

rI GIVE YOU

MORE EQUIPMENT y.

TO TRAIN YOU BETTER

Set up your own hcme laboratory with the
15 BIG TV-Radio kits we send you. You
build AND KEEP your own complete BIG
SCREEN TV RECEIVER, Super-Het Radio
Recelver, R.F. Signal Generator, Corbina-
tion Voltmeter - Ammeter - Ohmmeter, C-W
Telephone Recelver, AC-DC Power Supply.
Everything is furnisied complete, including

all tubes, plus big TV picture

tube.

THOUSANDS OF NEW JOBS

| GET MY
GRADUATES GOOD PAYING JOBS
MURE VALUEl “Thanks to your training, 1

AR o Feadrm Tere:
| YOU GET A ROUND TRIP TO | Recetver Tester &

— Paul Frank Seier

NEW YORK CITY | .\ oy oo

own usiness. reps an n-

AT NO EXTRA COST :ﬁ‘:&:gmfﬂ;’.:ar T e

- k
FROM ANYWHERE IN THE U.S. OR CANADA inwin {olansky
— I pay your way to New York and return,

PLUS 2 FREE weeks, 50 hours of advanced ‘*Your excellent instruction helped
instruction and shop training at the PIERCE Ll T iy T KOO Pee ! e

airport radio mechanic for Ameri-
SCHOOL OF RADIO & TELEVISION. You canpAlrllnes — Eugene E. Basko

use modern eiectronics equipment, includ-

ing student-operated TV and Radlo stations. “I'll always be grateful to your

You go behind the scenes of New York’'s training which helped me get m
big Radio-TV centers, to study first hand. gresent fine position as Asslstan{ e
And I give you all this AT NO EXTRA arts Manager.’’ -
COST! (Applies to complete Radio-TV course ~ Norman Weston
only.)

Only RTTA makes this amazing ofer. Many others working at NBC, RCA, C8S,

DuMont, Philco, Emerson, Admiral and

other leading firme.

VETERANS!33Y

MY SCHOOLS FULLY APPROVED TO TRAIN VETERANS UNDER NEW
G.l. BILL! If discharged after June 27, 1950 — CHECK COUPON BELOW!
Also approved for RESIDENT TRAINING
in New York City ... qualifies you for

1
:ﬂoﬂ‘l Fg?:’f';uN TODAY full subsistence allowance up to $160
. EW ¢ >
. 3 H: er month,
Illustrated Book i\ S P
and Sample . /1L i
Lesson. Learn NO SALESMAN WILL CALL!
v Mr. Leonard C. Lane, President
RADIO-TELEVISION TRAINING ASSOCIATION
1629 Broadway, Radio City Station
New York 19. N. Y. Dept. R-6
Dear Mr. Lane: Mail me your NEW FREE BOOK and
SAMPLE LESSON_ that will show me how I can make BIG
MONEY in TELEVISION. I understand I am under no
obligation and no salesman will call,
(PLEASE PRINT PLAINLY)»
l_v_:'nme Age
Address

RADIO-TELEVISION TRAINING ASSOCIATION City Zone __State

1 am lnteresmd in: O Radio-TV O Advanced FM-TV,

1625 Broadway, Radio City Station, New York City 19, N. Y. VETERANS: If qualified under new G.I. Bill, check your
LICENSED BY THE STATE OF NEW YORK choice: O Home' Study O Resident Study.

www americanradiohistorv com
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Excellence in Efeclionics

RAYTHEON’S
TRANSISTOR APPLICATION

Here’s the chance-of-a-lifetime to win a big cash prize while gaining valuable
“know-how’” on the latest electronic development — transistors. Raytheon is
offering 17 cash prizes to the seventeen contestants who produce the most in-
genious applications of the Raytheon CK722 Junction TRANSISTOR.

Here’s all you have to do! Simply build equipment that uses one or more
Raytheon CK722 Transistors which you have purchased from your local
Raytheon Tube Distributor. Then send a photograph of the unit you have
built, a completed official entry blank and a 500 word minimum, 1000 word
maximum constructional article on the equipment to Raytheon, P. O. Box 6,
Newton 58, Mass. All entries will be carefully judged and prizes will be
awarded on the basis of ingenuity of application. Duplicate equipment to be
judged on basis of descriptive material. Decision of the judges is final and all
entries and their ideas become the exclusive property of Raytheon.

Here’s how to enter! Go to your nearest Raytheon Special Purpose Tube
Distributor. Get your official entry blank which must accompany each entry
and which contains complete contest rules or get the official entry blank by
writing directly to Raytheon, P. O. Box 6, Newton 58, Mass. Enter today —
the contest closes on Midnight August 31, 1953.

RAYTHEON MANUFACTURING CO.

Receiving Tube Division
POST OFFICE BOX 6, NEWTON 58, MASSACHUSETTS

RADIO-ELECTRONICS
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For opportunities within your reach

Servicing Course
offers you

Good-pay jobs. A business of your own.

OPPORTUNITIES FOR GOOD-PAY JOBS
in Television are within your reach when
you study TV Servicing by the RCA Insti-
tutes Home Study Method. Or perhaps
you would like to start a TV Service busi-
ness of your own.

If you are not satisfied with the way
your future now stacks up, see how easily

you can change the course of your career.
RCA Institutes Home Study Course in
TV Servicing is helping thousands of other
people to better jobs. It can help you.
Right now thousands of opportunities are
going begging. There is a critical shortage
of trained TV servicemen. This is your
big opportunity.

Easy-to-understand,
illustrated lessons

The entire course is di-

vided into ten units of

several individual les-

sons. You study them at

home in your spare time.
Lesson-by-lesson you learn
the theory and step-by-step procedures of
installing TV antennas, of servicing and
trouble-shooting TV receivers. Hundreds of
pictures and diagrams help you understand
the how-it-works information and the how-
to-do-it techniques. You will be amazed how
easily you absorb the knowledge of each les-
son, how quickly you train yourself to become
an experienced technician.

Experienced engineers and
faculty prepared the course,
grade your lessons

Z The RCA Institutes
course was written and
planned by instructors

with years of specialized
experience in training men by home-study
and resident-school methods. The course
embodies RCA’s background of television
experience plus knowledge gained in training
several thousand technicians. A study of
the course parallels an apprentice’s training.

Your lessons are carefully examined and

accurately graded by friendly teachers who

are interested in helping you to succeed.

One of the leading and oldest
Radio-Television
training schools

Founded in 1909, RCA
Institutes, Inc. has been
in continuous operation
for the past 44 years. Its
wide experience and extensive educational
facilities give students, just like you, unsur-
passed technical training in the highly special-
ized field of radio-television-¢lectronics.

RCA Institutes is licensed by the University
of the State of New York . an affiliate
member of the American Society for Engi-
neering Education . . . appraved by the Vet-
erans Administration . . . approved by leading
Radio-Television Service Organizations.

It costs so little
to gain so much

RCA Institutes makes it easy for you to take
advantage of the big opportunities in TV
Servicing. The cost of the TV Servicing Home
Study Course has been cut to a minimum.
You pay for the course on a pay-as-you-
learn unit lesson basis. No other home study
course in TV Servicing offers so much for so
I_lttlf_(_IOSt to you.

SEND FOR FREE BOOKLET Mail the coupon—
today. Get complete information on the RCA INSTITUTES
Home Study Course in Television Servicing. Booklet gives
you a general outline of the course by units. See how this
practical home study course trains you quickly, easily.

Mail coupon in envelope or paste on postal card.

MAIL COUPON NOW!

%

RCA Institutes conducts a resident school in New
York City offering day and evening courses in
Radio and TV Servicing, Radio Code and Radio
Operating, Radio Broadcasting, Advanced Tech-
nology. Write for free catalog on resident courses.

| SR §

RCA INSTITUTES, INC., Home Study Dept. RE-653 i

350 WEST FOURTH STREET, NEW YORK 14, N.Y.

|

: 350 West Fourth Street, New York 14, N.Y.

| Without obligation on my part, please send me copy of booklet “RCA INSTITUTES

| Home Study Course in TELEVISION SERVICING.” (No salesman will call.}

® |

| Name i o

RCA | (please print)
INSTITUTES, INC. | Adires

A SERVICE OF RADIO CORPORATION of AMERICA l - -

I City Zone State

I

1
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320K SIG. GEN,
KIT $19.95 WIRED $29.95

WAVE AUDIO GEN. KIT $31.95
WIRED $49.9%

1171K RES. DECADE 80X
KIT $19.95 WIRED $24.95

o[

625K TUBE TESTER
KIiT $34.95 WIRED $49.95

C

e

CRA PIX TUBE ADAPTOR
for Tube Tester $4.50

You Build EICO Kits in One
Evening, but . .. They last a
Lifetime! and You

SAVE OVER 50%
YOU be the judge. See the famous EICO line
TODAY — in stock at your local jobber —

and SAVE!

Write NOW for FREE newest Catalog 6-C.

America‘s greatest instrument values bear the name—

145K SIG. TRACER
KIT $19.95 WIRED $28.95

New s.sx muitinerer
KIT $24.95 WIRED $29.95

950K R-C BRIDGE &
R-C-1 COMP. KIT $19.95
WIRED $29.95

360K SWEEP CEN.
KIT $34.95 . WIRED %49.95

OVER 1/4 MILLION
"“YZTH1L, INSTRUMENTS

in use the world over!

°
New ;3 vuiimerer
KIT $12.90 WIRED $14.90
1,0002/v; 31 ranges

EICO new modern facilities for research,
development and production—your greater
assurance of . . .

214K VIVM KIT
”GW $34.%5 WIRED $54.95

NEW 7' Push-Pull OSCILLOSCOPE

e Boosted vert. sensitivity: 10 mv rms/in. |
® Extended flat freq. response: 10 ¢ps—1 MC {+-2 db),
* J-step freq.-compensated attenuator; cathode
follower input.
e Internal voltage calibrator; dir.-cal. screen.
e Extended sweep range: 15 cps—100 kc.
® Int. pos. or neg., ext. & line sync.
® On front panel: sawtooth, 60 cps
outputs; intensity mod. & ext. sync inputs. |
® Var. phasing of int. 60
cps sweep.
e Direct connection to
CRT plates.

20,000 2/v; 31 ranges

315K DELUXE SI1G. GEN.
KiT $39.95 WIRED $59.95

W

HIGH VOLTAGE
PROBE $6.95

221K VIVM KIT $25.95
WIRED $49.95

425K 8¢ PUSH-PULL SCOPE
KIT $<4.95 WIRED $77.95

NEW!

MODEL 495-K SCOPE VOLTAGE

CALIBRATOR
IN KIT AND WIRED FORM

UMENT CO., Inc., 84 Withers Street, Brooklyn 11, N_ Y.

© 19053

Reg. V.8, Pat. Off.

Prices 5% higher on West Coast. Specifications and prices subject to chinge without notice.
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CLOSED-CIRCUIT TELEVISION

... A new booming field for video ...

LOSED-CIRCUIT television has been with us for a
number of years. We have mentioned the subject on
this page several times in the past and we will
attempt to give as complete a list of the new uses

of television as is feasible in this limited space.

General Sarnoff, Chairman of the Board of the Radio
Corporation of America, recently stated: “The dimensions
of industrial television may surpass the growth in broad-
cast television we are now witnessing.”

By far the most publicized use of closed-circuit television
is that for educational purposes in colleges, universities,
and other institutions of learning. This new field is bound
to grow by leaps and bounds, and while it will never
supplant the classroom, there is a great future ahead for it.

Sarnoff is also of the opinion that television in the
office, factory, and home will rank soon with voice com-
muniecation between rooms in the same house and offices in
the same building. He is of the opinion that when the cost
of camera attachments becomes low enough to permit
their use in homes, the television receiver will become the
control center of the home. By turning a switch, the re-
ceiver, instead of showing broadcast programs, will be
used to view the children asleep or at play in the yard or
in the nursery, to view the cooking in the kitchen, and to
see callers before the door is opened.

Industrial television has already achieved many wonders.
Seventeen years ago, the writer predicted one of the impor-
tant improvements in the art, namely stereoscopic television,
now popularly called 3-D (three-dimensional viewing) *.
Quietly, without fanfare, it has already arrived. The Allen
B. Du Mont Laboratories, Inc., are making a stereoscopic
television camera which is used at the Argonne National
Laboratories in atomic research work. The stereoscopic
camera is focussed on a mechanical manipulator used to
work with radioactive “hot” materials. At a safe distance
away, a chemist views a stereoscopic image on a receiving
screen through spectacles fitted with polarized glasses as
he co-ordinates the mechanical manipulator. The receiver
which he watches has two identical pictures side by side
on the same screen. This, with his polarized glasses, gives
stereoscopic vision at a distance.

An accountant with pencil poised now can watch freight
vards from his office with a camera mounted in a railway
vard. Thus, he can check off the serial numbers on the
freight cars as the train passes by the camera.

Railroads now also use television to guide switching of
incoming and outgoing trains.

An electronic eye can now see into a furnace and observe
fuel combustion and do away with smoke pollution.

In London, England, airports can now check on taxi-
ing planes and planes aloft by means of television.

At the New York Savings Bank, customers’ signatures
and balance cards are viewed by a television camera. The
result is flashed to the teller’s cage and he instantly sees
the customer’s balance. He thus can verify the customer’s
signature and tell whether a check might overdraw the
* Oct. 1936 issue SHORT WAVE CRAFT.
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— By HUGO GERNSBACK

account. This system greatly speeds banking transactions.

The British use underwater television cameras routinely
in locating sunken ships. The camera is remotely con-
trolled. It can be swung through a variety of angles for
horizontal and vertical shots, or shots of any given angle.

During the 1952 Radio Exhibition at London, a radio-
controlled crane was operated by an enginecr using tele-
vision. He saw only the crane on a sereen; all operations
were performed by remote-control.

Operations performed by surgeons via television are be-
coming commonplace. A new idea however for lecturing
purposes by the medical profession now makes it possible
to bring home anatomical details by throwing a greatly
enlarged television image on the screen. A recent English
demonstration showed only a live human eye, the pupil
of which was enlarged to such an extent that it was bigger
than the lecturer. Standing before the screen he used a
long lecturing stick to show the eye’s pathological points
to the assembled physicians.

Supervisors of factories can now view almost any oper-
ation in any plant for which they are responsible. Thus,
for instance, if he wishes to see plant No. 2, fifth floor,
center of the Stamping Department, all the supervisor
has to do is flip a switch. If he wishes to see Plant No. 8,
two miles away, and wants to watch a certain operation on
the assembly line, he simply flips another switch. In this
manner the supervisor or operating manager can visit
any part of a huge factory, and can cover more ground
in fifteen minutes than he previously could in 3 hours.

It is also possible now for salesmen in widely scattered
areas to see a new product demonstrated and familiarize
themselves with all its important points.

John Gallagher, Industrial Television Sales Develop-
ment Coordinator of Du Mont, recently spoke at length
on closed-circuit television. Among other things, he
stated that such a system can now be used to guard banks,
industrial plants, and department stores, to supervise
commercial operations at a distance, to protect documents
and signatures, to control traflic in tunnels and crowded
highways, and to read all types of meters and gauges
on boilers on industrial installations.

It will also soon be possible for publishers to see final
proofs and check corrections via closed-circuit television.
One of the time-consuming nuisances in publishing today
is that proofs must either be transported from the distant
printer to the publisher. Or the editor or editorial worker
must go to the printing plant. By closed-circuit television,
it will be possible to read proofs from a television screen
and verify corrections, with vast saving of time.

Closed-circuit video will really start booming when
color television becomes of age. This is particularly true
in surgery and many manufacturing processes where color
control is of vast importance, such as textiles, foods, and
color printing, to mention a few. Color television now
being in the last stages of development, it is certain that
in the next ten years industrial television will rise to
unimagined heights.
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NEW BOOSTERS from OLD TUNERS

Convert junk-box front ends

to cascodes—and into cash

Fig. 1—Before and
after. Unretouched
photos of the picture
received without
(left) and with
(right) a home-built
cascode booster made
from a 98¢ tuner.

HE cascode circuit is unquestion-

ably the biggest improvement in

high-frequency amplifier design of

the past decade. Incorporating it in
the front-ends of TV receivers has vast-
ly improved their performance in near-
fringe areas; but it has also brought
problems in the far-fringe areas. The
new tuners work very well where the
signal strength is great enough to give
good contrast without a booster, since
the “snow” of the cascode circuit is
small enough not to be annoying. But
trouble ensues when a booster must be
added, for unless the noise figure of the
booster is at least as good as that of
the cascode front-end, a stronger pic-
ture is obtained only at the expense of
more Snow.

Most pre-cascode boosters have an
inferior noise figure. It takes a booster
with a cascode input stage to improve
the over-all picture quality. Technical
magazines have had articles desecribing
many types of single-channel boosters;
but there have been no descriptions of
cheap home-built boosters for all-chan-
nel performance, for the simple reason
that the headaches involved in winding
and switching the multiplicity of coils
are enough to try the patience of a
whole factory engineering staff, let
alone a lone experimenter or amateur.
But in the past year the near-obsoles-
cence of pre-cascode tuners has thrown
many varieties of front-ends on the
market at bargain prices—some as low
as $1.00 and most of them under $10.00.
Many of these can be rebuilt easily into
excellent all-channel cascode boosters,
with performance at least as good as
high-priced commercial versions. The
author has constructed several in the
past few months.

The two unretouched photos in Fig.
1—taken within a few seconds of each

other-—show the improvement on chan-
nel 2 effected by the addition of onc of
these boosters at a distance of 140 air-
line miles from the transmitter. Al-
though the receiver did not have a cas-
code r.f. stage, the improvement with
the new-style tuner is nearly as dra-
matic. The booster responsible for this
performance was made in a total of
three hours out of a tuner of unknown
make purchased from Burstein-Apple-
bee for 98¢. We have also made very
successful boosters out of Du Mont In-
putuner front-ends. Although we have
not actually converted one, old models
of the Standard Coil tuner should also
make very satisfactory boosters.

Most conversions are simple and do
not take more than a few hours of work.
The re-wiring is practically all confined
to the tube sockets; the tuned circuits
are not disturbed. In most cases the
only additional parts needed are a pair
of 100-ohm resistors and possibly two
new tubes. The circuit is not at all erit-
ical and if reasonable care is taken in
construction no trouble should follow.
Adjustments are also simple, since the
original alignment is not disturbed
much.

Choosing the tuner

Some of the old tuners had push-pull-
triode r.f. amplifiers and tuned-line
resonant circuits. Although it is pos-
sible to convert these, I have not tried
it, and I do not recommend the attempt
except to those who have had consid-
erable experience fooling around with
v.h.f.-amplifier circuits. The best types
are those with a pentode r.f. stage and
a 6J6 mixer-oscillator. All the Du Mont
Inputuners are convertible into ex-
tremely good boosters, whether they
have pentode or grounded-grid-triode
r.f. stages. In fact, any tuner that has
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parallel-tuned antenna and output cir-
cuits, and two 7-pin miniature sockets
fairly close together, will work in this
cireuit.

The circuit

The circuit of Fig. 2 uses a 6AKbS
(though a 6CB6 will probably work as
well) and a 6J6 in a direct-coupled cas-
code circuit. The new twin-triodes
(6BK7-A, 6BQR7-A, and 6BZ7) would
also work here; but unfortunately they
call for replacing the 7-pin sockets with
larger 9-pin sockets and this involves
real labor. This two-tube circuit works
even better, and requires no physical
modification of the tuner chassis. The
circuit is actually very simple, despite
the presence of coils in unfamiliar
places.

The cascode ecircuit combines a
grounded-cathode-triode input section
and a grounded-grid-triode output see-
tion. For several reasons this combina-
tion produces an incredibly good com-
bination of low noise and high gain.
Its high input impedance permits the
use of an impedance-stepup transformer
in the antenna circuit. This gives a
better input-signal to tube-noise ratio,
and the gain becomes very much higher,
approaching—and in some cases sur-
passing—the gain of a pentode. The
grounded-grid 6J6 loads the first sec-
tion very heavily, reducing the gain of
the 6AK5 to unity or a little better,
eliminating the instability and oscillat-
ing tendency of a triode. Though the
6AKS5 has very little gain, it transfers
the favorable signal-to-noise ratio of
the first section to the grounded-grid
second stage. The combination has the
high stability of a grounded-grid triode
and the favorable noise figure of a
grounded-cathode triode. The over-all
noise figure is equivalent to that of the

RADIO-ELECTRONICS
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input tube alone, and the over-all gain
is as good as or better than that of a
pentode.

Interstage coupling

Several methods of coupling between
the two stages are possible. The sim-
plest—and in many ways the most ef-
fective—is the direct coupling made
possible by putting the second section
in series with the first one. The inter-
stage impedance to ground is very high
and the number of tuned circuits is
reduced to a minimum. This is the
method wused in this booster. The
schematic is given in Fig. 2.

There are two variable tuned circuits,
one at the antenna input and the other
in the output of the second stage. These
tuned circuits are the antenna (L1)

Two-tube Inputuners are easy to con-
vert. See circuit changes in Fig. 5.

and amplifier-plate (L4) coils of the
original tuner, and need little or no
modification. Before going into that,
however, it might be well to explain
the function of the two unfamiliar coils
L2 and L3 which appear in the circuit
diagram.

The purpose of L2 is to neutralize
the grid-plate capacitance of the 6AKS5.
This is normally only about 2 or 3 uuf,
but this is increased by the Miller ef-
fect and by circuit capacitance. This
capacitance offers very Jittle impedance
to the high TV-signal frequencies, and
has two bad effects. On one hand, part
of the input signal bypasses the grid
of the first section completely, going
through the interelectrode capacitance
directly to the second section; on the
other hand, part of the output signal
at the plate of the first section feeds
back through this capacitance to the
input grid. Since the first section in a
cascode circuit has little if any voltage
gain, the feedback effect does not cause
oscillation—at least not when the input
is loaded with an antenna. But it does
result in some loss of signal. On the
other hand, the feed-through around
the first section reduces the noise figure
of the amplifier because the low input
impedance of the grounded-grid second
section loads the antenna input more
heavily than the grounded-cathode first
section. In any event, we get slightly
more gain and a noticeably better noise
figure—especially on the high-band
channels—by preventing this feedback
and feed-through in the first section of
the amplifier.
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We achieve both of these aims by
adding an inductance (L2) to form a
parallel-resonant cireuit with the plate-
grid and circuit capacitance at the sig-
nal frequency. As we know, such a
parallel circuit forms a rejection trap,
preventing signals from going through
it in either direction. We also have to
add a blocking capacitor (C1) to pre-
vent grounding the plate voltage. Al-
though at first glance the result looks
like a series resonant cireuit, it is actu-
ally the parallel-tuned ecircuit shown in
Fig. 3-a. (The reactance of the 250-uuf
blocking capacitor at TV-channel fre-
quencies is so small that L2 is effec-
tively connected directly to the 6AK5
plate.) The inductance of L2 is not
critical. Where there is room, it can be
5 to 10 turns of No. 22 Formvar wire,
wound on a %-inch slug-tuned form.
Where space is at a premium (as in
the Standard Coil tuner) it can be a
self-supporting coil of 15 to 20 turns
of the same wire, wound on a %-inch
drill stem. It is best to resonate this on
a high-band channel or the weakest
station received.

Now let’s look at L3. It neutralizes
the plate-to-ground capacitance of the
first tube. In a triode-connected 6AK5
this capacitance is around 2 or 3 uuf.
The capacitance is increased if the tube
is shielded, and no shield should be
used on this section. It is also increased
by wiring capacitance. With one thing
and another, we end up with nearly
10 ppf plate-to-ground capacitance. In
the ordinary r.f. amplifier, where the
load is a tuned circuit between plate
and ground, this capacitance is put to
work as part of the resonant circuit.
But in the cascode circuit, the load is
in series between the plate and the out-
put of the next tube. So the plate-
ground capacitance—instead of being
part of the load—bypasses the signal
before the load, and unless it is neu-
tralized a good portion of the signal
will be bypassed to ground instead of
going into the load and being amplified
in the process. Once again we neutralize
by installing an inductance. L3 forms a

tl,, BAKS 1726J6

parallel-resonant circuit. See Fig. 3-b.
Incidentally L3 and C2 also form a
series-resonant circuit at a frequency
much lower than the signal frequency.
This can be tuned to form an interfer-
ence-rejection trap by changing the
value of C2. For instance, if the re-
ceiver has an if. in the 40-50 mec range,
this coil ean be made to do double duty
by choosing a value of C2 which forms
a series-resonant circuit with L3 at 40—
50 me.

Ordinarily we think of neutralization
as an expedient to prevent oscillation.
In the case of the cascode circuit, how-
ever, we use neutralization not for that
purpose (for the circuit is extremely
stable as is) but to keep the signal
within the amplifying channel and pre-
vent its loss through bypassing to
ground. For this reason, L3 has a much
greater effect on the gain than L2.
Fortunately, L3 is not very critical and
can be a duplicate of L2, adjusted for
maximum gain on the high band or on
the weakest station.

Otherwise, and in spite of these neu-
tralizing coils, the cascode circuit is
very simple. Putting in the wrong-size
neutralizing coil will not ordinarily
make the circuit inoperative; it simply
will not give all the gain and the ideal
noise-figure that can be obtained with
the right values.

The two tubes are actually in series
between the antenna input at the grid
of the first tube and the booster output
at the plate of the second section.
About half the supply voltage appears
at the plate of the 6 AK5. The full sup-
ply voltage is applied to the plate of
the 6J6, but the effective plate-to-
cathode voltage is only half the supply
voltage, because the grid is returned to
the bottom of the cathode-bias resistor,
as in ordinary circuits.

Circuit tuning

Now to get back to the tuned cir-
cuits. We need two of them, one at the
antenna input and the other at the out-
put of the second tube. All tuners can
supply these circuits with more or less
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Fig. 2—Circuit of the cascode booster. L2 and L3 are neutralizing coils.

parallel-tuned ecircuit with the plate-
ground capacitance at the signal fre-
quency and therefore obstructs the pas-
sage of the signal to ground. Once
again we must block this cireuit to d.c.
by putting a capacitor in series. We kill
two birds with one stone by returning
the ground end of L3 to the second
grid. The 470-uuf capacitor thus serves
two purposes. Although here, too, the
circuit looks like a series-resonant cir-
cuit at first glance, it is also actually a
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modification. The input cireuit is usu-
ally no trouble at all, except in the case
of some Du Mont tuners, whose case is
considered separately later on. Most
tuners provide a link-coupled input coil
between the antenna terminals and the
grid of the r.f. stage. If your tuner has
one, leave it as is. If the tuner does not
have link coupling, you will have to
provide it. One way is to purchase a re-
placement input transformer for a Du
Mont Inputuner and use it as indicated
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in the section on Du Mont tuners. A
simpler method is to use the capacita-
tive transformation provided by the
“R-9%er” input circuit. This is dia-
grammed in Fig. 4 and would replace
the input circuit in Fig. 2.

The tuned output circuit is more of
a problem. The simplest solution is to
use the “R-9%r” capacitative trans-
former again, and this is the method
diagrammed in Fig. 2. Tuners like the
Standard Coil type which have trans-
former coupling between the r.f. stage
and the converter, offer an alternative.
In these, the oscillator winding on each
channel can be either removed or open-
circuited. The converter-grid winding
can be reduced to 3 or 4 turns and used
as an output link. This involves con-
siderable work and offers only doubtful
improvement in performance. So the
capacitative output transformer is the
most practical. It can be used with
either 300-ohm or 72-ohm cable. The
output impedance can be varied by in-
creasing or decreasing the value of the
5-uuf capacitor in Fig. 3. But the two
fixed values given will work adequately
as is.

There is only one really critical fae-
tor in converting a tuner into a booster.
That is to keep the inductance of the
leads to the tuned ecircuits unchanged.
In tuners with a pentode r.f. stage, the
antenna coil presents no problem at all.
The r.f.-amplifier socket is already ori-
ented for the best lead length from grid
to coil or switch, and since this circuit
is retained without change, the antenna
tuned circuit is not disturbed at all.
However, we must shift the output
tank from the plate of the first tube to
the plate of the second tube. To keep

6AKS5 L3

o o
PLATE-TO-GND CaAP
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Fig. 3—Equivalent parallel-resonant re-
jection traps formed by the neutralizing
coils and associated circuit capacitances.
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Fig. 4—Circuit of the “R-9’er” capac-
itive impedance-matching transformer.
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this connection as short as it is now,
it will probably be necessary to drill
out the mounting rivets on the con-
verter socket, and turn this socket so
that the plate terminal is as close as
possible to the coil terminal. If the
resulting lead is a little longer than the
original, make it of heavy wire or brass
strap to reduce the inductance. In any
case, dress this lead well away from
the chassis—especially if it is a strap.

If the r.f. amplifier in the tuner was
a pentode, usually the only changes
needed in this circuit are to remove the
tank circuit, tie the screen to the plate
(removing the screen-bypass capacitor
and voltage-supply lead), and connect
the plate to the second-section cathode
through the cathode resistor. In most
tuners, however, the mixer circuit will
have to be rewired completely, except
for the heater circuit. Although certain
values of bypass capacitance are sug-
gested in Fig. 2, these are not
critical. The best thing is to use the
original capacitors in the tuner. The
same is true of heater chokes, and that
is why no values are given for them.

The converted circuit should not re-
quire much if any re-alignment. Any
changes caused by rewiring can be com-
pensated for with the trimmers already
in the circuit. Since the individual coils
in any tuner have already been adjusted
for each channel at the factory, the
alignment at one point—usually the
weakest station—will suffice for all
channels. The only other adjustment is
peaking the neutralizing coils. This
should also be done on the weakest
channel, or on one of the high channels.
If the coils are wound over iron cores,
the slugs can be adjusted to peak them.
If the coils are self-supporting, they
can be adjusted by spreading or com-
pressing the turns. The neutralization
will be fully effective over only part of
the range; but this is ordinarily enough
to provide good gain on all channels.

Du Mont tuners

Du Mont tuners can make the best
boosters but offer some special con-
version problems. Those with 3-section
spiral tuners have a pentode r.f. stage,
but use an untuned antenna input, with
two-section bandpass tuning between
r.f. amplifier and converter. Others use
a 6J6 ground-grid input stage. In any
event the best way to convert them is
to take them apart completely and re-
wire from beginning to end. Both sock-
ets may require re-orientation to pro-
vide short leads to tuned ecircuits.

1726J6
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“L,L2-ANT IN TRANS IN TUNER;

L101,104,105 - END INDUCTANCES;  L4,L7,0.9- SPIRAL INDUCTANCES IN INDUCTUNER =

Fig. 5—Converting a Du Mont Inputuner to a highly effective cascode booster.
L101, L105, L104 are coil numbers used in Du Mont schematic for RA-103 Teleset.
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The bandpass circuit is not used in
the converted booster (Fig. 5;. A more
norimal circuit with a tuned antenna
stage is employed instead. The end in-
ductances will be shifted around. The
one wound with flat strap is used in the
r.f. stage (L2); the one on the rear
section (converter-oscillator), is moved
to the front section. The untuned an-
tenna-input transformer is retained and
rewired as indicated in Fig. 5.

The middle section of the Inductuner
is used as a continuously variable neu-
tralizing coil (L7). (This accounts for
the superior performance of boosters
made from Du Mont tuners.) The end
winding (L105) can be the one formerly
used as the end inductance for the oseil-
lator tank. Do all the wiring on the
chassis with the Inductuner removed.
Solder the end inductances in place on
the chassis, so that only the connec-
tions to the Inductuner have to be made
when this is fastened in place again.
These can be soldered through the vari-
ous openings in the chassis shield divi-
sions. Now you ecan align the three
tuned circuits on the highest channel
by adjusting the brass slugs in the coils,
and then on the weakest channel by
adjusting the trimmers.

Standard Coil tuners

Standard Coil tuners are very well
suited for conversion to boosters. The
r.f. stage can remain almost intact.
Merely remove the sereen wiring and
connect the screen to the plate. The r.f.
plate tank must be moved to the plate
of the second section. It should be pos-
sible to do this without changing the
socket; but even re-orienting the socket
poses no problem. The Standard tuner
does not provide for continuous tuning
of the neutralizing coil. At first thought
the use of the oscillator winding sug-
gests itself. However, it must be re-
membered that this coil is on the same
form as the plate tank and coupled to
it. The result would be an absorption
trap, at least partly, rather than a re-
jection trap. The best thing to do is
merely to open the leads to the unused
oscillator coils at the strip terminals.
The Standard tuner is neutralized at
only one point—with coils which have
to be added—but it should give excel-
lent performance as a booster on all
channels.

Conclusion

There are many obsolete tuners of
various types now available at very
low cost—some for free out of the junk-
box—which can be converted into cas-
code boosters. If normal precautions
are taken, the resulting boosters can
equal or surpass in performance com-
mercial versions of the same circuit sell-
ing for $25 and up. Such boosters will
bring higher gain without added snow
to receivers already equipped with a
cascode r.f. stage. In remote-fringe
areas where one booster is not enough,
the addition of a cascode booster may
make all the difference between a snowy
picture and one with local-station
quality. END
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Part IV—Peaking-coil design

INDING your own peaking

coils introduces a number of

problems. There are formu-

las for winding a coil to a
given inductance, but there are so many
variables that calculation is very com-
plex. Cut-and-try is needed to get the
desired results. An inductance bridge or
Q-meter is the ideal tool for the peak-
ing-coil constructor to use, but you ecan
just check the high-frequency response
curve and go by it.

It is easier to get accurate inductance
values if you wind the coils on one of
the small permeability-tuned forms such
as the Millen 6900 series, the National
XR-50 type, or Cambridge Thermionic
type LS. These make high-Q, efficient
coils, and the inductance can be adjusted
easily by turning the slug in or out of
the coil. When the slug is “all in” (near
the center of the coil) the inductance is
nearly double the value when the slug
is all the way out. Thus a point can be
found where the desired inductance is
equal to the computed value.

In most cases a single-layer coil may
be used (Fig. 1-a). However, when the
desired inductance is over about 100
microhenries, it will be necessary to use
a multilayer winding. A point of caution
here. The distributed capacitance of a
peaking coil must be kept at a minimum.
It would be best to use a bank-type
winding, as shown in Fig. 1-b. In this
way adjacent turns represent parts of
the coil that are close together while
the ends of the winding are far apart
physically, as well as electrically. The
formulas below are used for caleulating
inductance:

(rN)*
9r+101

) \’L(91‘+10 )
%

N -

_ 0.8(rN)®
T 6r+910+10d

where L =inductance in microhenries;
N =number of turns; r=radius in
inches; ! =length of coil in inches; and
d = depth of coil in inches.

The first two equations may be used
for small single-layer air-core coils, and
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Fig. 1-—Cross-section views of single-
layer (a) and bhank-wound (b) coils,
with dimensions used in computations.
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Fig. 2—Shunt capacitances associated
with a typical volume-control poten-
tiometer at an intermediate setting. The
upper capacitance increases as the arm
approaches the high end and bypasses
more h.f. energy around the resistance.
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Fig. 3—Two-step attenuator used in
many oscilloscope input circuits. The
trimmer is adjusted to equalize the
capacitance and resistance voltage-divi-
sion ratios.

will be accurate to about 1%, if the coil
is not too short. The length ! must be
greater than 0.8 r. The third equation is
for multilayer coils. With an iron core
in close proximity to the coil, as it is in
this case, the minimum inductance will
be somewhat greater than this computed
value. All dimensions are in inches, and
N is the number of turns. The answer
is in micerohenries.

About the easiest way to wind one of
these coils is to first set the slug to its
mid-point. Next, wind on several more
turns of wire than will probably be
needed. Connect the unit to an induct-
ance bridge and remove turns until the
inductance is close to the required value.
Final adjustments are made by wiring
the coil into the circuit and observing
the frequency response of the amplifier.
Most any size or type of wire may be
used, so long as it will handle the plate
current of the tube without overheat-
ing. These coils should be impregnated
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By ALAN G. SORENSEN

ON VIDEO AMPLIFIERS

with a good coil dope to keep out any
moisture. (Adjustable peaking coils are
available from several manufacturers.
Almost any value required ecan be
obtained.—Editor)

Gain control

Controlling the gain of a video ampli-
fier presents a serious problem. Ordi-
nary grid-circuit potentiometers cannot
be used for two reasons:

1. The ring-shaped construction of a
typical potentiometer brings the oppo-
site ends of the resistance element close
together. This proximity, plus the usual
terminal arrangement, metal dust cover,
and grounded shaft, creates a relatively
high total shunt capacitance across the
input side of the control. The capaci-
tance has negligible effect at low fre-
quencies, but above a few kiloeycles it
bypasses most of the signal.

2. The capacitance between the slider
and the ends of the resistance element
shunts the output circuit. This capaci-
tance varies, of course, with the position
of the slider, and actually reduces the
high-frequency response more at high-
gain settings than at lower values.

Refer to Fig. 2 and assume a 1-meg-
ohm control set at two-thirds of its
resistance. At low frequencies the output
will be two-thirds the input, but as the
frequency is increased, the voltage at
the center arm will drop off.

A typical compensated attenuator
circuit is shown in Fig. 3. Using the
values shown, the attenuation factor
will be 100. However, the equations may
be used to find values for other ratios.

R2 x C2
Cl=
R1
The reduction ratio is equal to
R2
R1+ R2

These circuits compensate for the in-
put capacitance of the wiring and of
the tube, which are included in C2.
Oscilloscopes use these attenuator
circuits in their probes to reduce circuit
loading to a minimum. The trimmer
capacitor C1 will be mounted in the
probe; so will resistors R1 and R2. C2
will consist of the capacitance of the
cable and the input circuit of the scope
in parallel with the additional capaci-
tance required to maintain the proper
C1:C2 ratio. Most good oscilloscopes
then have a switch attenuator with
ratios of 1:1, 10:1 and 100:1. END
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Photo A—The model 60 u.h.f tuner.

HE u.h.f. television band (470-

890 mc), is considered an awk-

ward band of frequencies. It is too

low for microwave and radar tech-
niques and circuitry to be fully appli-
cable, and it is too high for convenient
use of lumped-constant circuitry.
Therefore it has been advantageous to
combine both techniques in the General
Instrument Corporation model 60 u.h.f.-
TV tuner. The resulting tuning ele-
ment is an end-tuned quarter-wave
coaxial line.

This quarter-wave coaxial line is
capacitance-tuned at its open-circuit
end, as shown in Fig. 1. This arrange-
ment yields a tuning range of 2 to 1 or
greater, providing continuous coverage
of the entire u.h.f.-TV band. Inher-
ently, the unloaded Q to loaded Q ratio
of the tuning element is very high,
leading automatically to a low dissipa-
tion circuit. Since the Q of end-tuned
quarter-wave elements increases with
increasing frequency, as opposed to the
Q of lumped-element circuits where it
normally decreases with increasing fre-
quency, their use has permitted the de-
sign of a tuner with constant band-
width and insertion loss over the entire
band. A further advantage of end-
tuned quarter-wave lines is the me-
chanical construction of a ganged-rotor
tuning device, whose construction is
similar to that of a variable capacitor.
In addition, this device permits shaping
the rotor plates to give a straight-line
frequency characteristic with the u.h.f.
channels spaced equally over the dial.

The model 60 tuner consists of two
tuned r.f. circuits, a half-frequency
oscillator, an oscillator-doubler circuit,
and a crystal mixer. The output of the
tuner is a 41-me i.f. signal which may
be fed through a low-noise i.f. pre-
amplifier into the i.f. system of the

#General Instrument 601-13.

COVER FEATURE

Model 60 uhf

One-tube continuous-tuning

Tuner

converter has 41-mc output.

Photo B—Model 60 and 48 tuners set up for single-knob u.h.f-v.h.f. tuning.

TV receiver. A complete schematic of
the model 60 is shown in Fig. 2.

The two 1r.f. sections and the oscil-
lator doubler employ the end-tuned
quarter-wave lines. The rotor for each
of these sections contains four plates.
These are adjusted during alignment
for continuous tracking over the band.
The r.f. and oscillator-doubler rotors
are on the same shaft as the oscillator
rotor. The capacitance of the lines at
the high-frequency end of the band is
adjusted by a small trimmer strap at
the open end of each line.

The antenna input is a balanced 300-
ohm circuit which is reasonably well
matched over the entire band. The first
r.f. section is coupled to the second
through a window in the shield between
the two lines. This coupling provides
an overcoupled r.f. characteristic over
the entire band. (An earlier version of
the model 60, see Photo C, uses closed
loops instead of a window for coupling
between the first and second r.f. lines.
The larger loop provides coupling at
the low-frequency end of the band and

ADJUSTABLE END TUNING

- é ?/i ———————— L
! mmmﬂ FIE
Tl e e :
" TINNER CONDUCTOR ~ “OUTER EONDUCTOR

1—End-tuned gquarter-wave line.
tuning.

Fig.
Capacitor slug controls the
the small loop works at the high end.)
The 1N82 mixer crystal is connected to
the 2nd r.f. and oscillator-doubler lines
through r.f. chokes whose self-resonant
frequeney is below the low end of the
u.h.f. band. The antenna, r.f., and
crystal coupling are adjusted to give
uniform loading through the tuning
range, yielding a bandwidth of about
10 to 18 me over the band.

The oscillator circuit
The oscillator employs a 6J6, operat-
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ing in a push-pull circuit at half the
frequency required to give a 41-me i.f.
output. Its circuit is shown in the right-
hand side of Fig. 2. The plate inductor
of the oscillator is a horseshoe-shaved
stamping rigidly mounted to the tuning
capacitor support by eyelets and at-
tached to the tube socket by lugs which
are a part of the stamping. The center-
tapped grid-to-grid inductor is adjusted
to resonate at the low end of the band
and maintains relatively uniform os-
cillator drive over the tuning range.
The characteristics of this circuit are
such that replacing the 6J6 tube nor-
mally requires only slight adjustment
of the oscillator trimmer to compensate
for small capacitance differences.

The use of a half-frequency oscillator
makes it necessary to use a frequency-
doubling device. An end-tuned quarter-
wave line is tuned to twice the oscilla-
tor frequency, and excited by a loop
which is proximity-coupled to the oscil-
lator plate loop. The efficiency of this
doubling action has been increased by
including a G7 harmonic-multiplier
crystal diode and a biasing circuit.
This biasing circuit, consisting of a
parallel resistor-capacitor combination
in series with the coupling loop and
crystal, increases the second-harmonic
content of the coupling loop current.

Tuner output circuits

The u.h.f. tuner may be provided
with either a link-coupled or a low-side
capacitance-coupled i.f. output circuit
as shown in Fig. 3. In each of these,
the mixer crystal is bypassed directly
at its i.f. end with a 33-puf capacitor.
A test or “looker” point is also pro-
vided at the i.f. end of the crystal to
permit checking the r.f. pass-band
with an oscilloscope during production
alignment.

In produection, a milliammeter is con-

RADIO-ELECTRONICS
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nected from the test point to the chas-
sis ground to measure the crystal in-
jection current while the oscillator and
doubler sections are tuned and cali-
brated. The oscillator-doubler coupling
loop and the doubler and mixer cou-
pling coils have been optimized to give
a mixer crystal current consistent with
low noise figure and low conversion
loss. In servicing, the crystal current
may be used to check the operation of
the oscillator, doubler crystal, and
mixer crystal. The if. circuits and
mixer crystal are mounted on the tuner
top plate, and are enclosed by a small
shield which is easily removed.

The 41-me i.f. signal is coupled from
the i.f. coil through a short length of
75-ohm cable to an i.f. preamplifier.
The use of the link-coupled or low-side
capacitance-coupled i.f. circuit depends
on the type of circuit the tuner feeds.
The link-coupled circuit is used with
the General Instrument Corporation
model 48 13-position v.h.f. turret tuner.

\ 4 J\. J A\
0SC. SECTION DOUBLER 2NDR.F. ST R.F,
= SECTION SECTION SECTION

Photo C—An experimental form of the model-60 u.h.f. tuner with
the side cover removed. Windows now replace the coupling loops.

GROMMET

In the 13th position, the v.h.f. tuner is
converted into a low-noise 41-mc pre-
amplifier which uses the cascode ampli-
fier as the first stage, and the mixer as
the second amplifier stage with the B
plus removed from the v.h.f. oscillator.

Setting the v.h.f. tuner in the 13th
position operates a slide switch which
performs the necessary operations to
convert from v.h.f. to u.h.f. operation.
This switch is mounted on the v.h.f.
tuner and is operated by a cam con-
nected to the rear of the turret shaft.
In the u.h.f. position, the switch con-
nects B plus to the u.h.f. tuner, connects
the i.f. output to the v.h.f. tuner an-
tenna terminals, and disconnects the
v.h.f. antenna from the system. If a
common v.h.f.-u.h.f. antenna is used,
the switch transfers the antenna lead
to the u.h.f. tuner.

Model 60 installation

Several radio manufacturers are
using the model 60 u.h.f. tuner in their

1F COIL

..\‘IZA COAX IF OUT

VARIABLE CAP (180° ROTATION) aT

1=

[I?

BALANCED fMIX

WINDOW

13T RF SECTION
"
2ND RF SECTION
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300n UHF
ANT IN | A

RFC t RFC

COUPLING LOOP

0S¢ -DOUBLER SECTION
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Fig. 2—Schematic of the model 60. See Fig. 3 for alternative output circuits.
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Photo D—Under the model-60 tuner.
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Ends of

lines form capacitor stators.

TV receivers. The tuner may be pur-
chased with the control shaft extending
from the front as in Photo A or from
the rear as in Photo B to provide more
flexibility in the design of the TV re-
ceiver. The Du Mont application of the
model 60 u.h.f. tuner was discussed in
“Circuit Shorts” in the May, 1953, issue.

When installed in the television re-
ceiver, the w.h.f. tuner shaft is usually
connected to the fine-tuning control of
the v.h.f. tuner by a string drive. This
provides one-knob tuning for v.h.f. and
u.h.f. channels. The fine-tuning control
must be a 360-degree type, without
stops, when used for this purpose. The
w.h.f. channel-selector dial is fastened

IF COIL 72 n COAX
MIXERXTAL ¥ =
I
|
F 3 RFC
~_OTEST POINT
LINK COUPLING
IF COIL
MIXER XTAL t
|
i 72 . COAX
:'E Y
= ——oTEST POINT

LO-SIDE CAPACITANCE COUPLING

Fig. 3—Either link coupling or low-side
capacitive coupling can he used to match
the v.h.f.-amplifier input requirements.

to an additional sleeve and pulley on
the v.h.f. tuner shaft. The dial cord
drives this sleeve. The drive connections
are shown in Photo B.

The model 60 u.h.f. tuner is mechani-
cally rugged and stable, so its electrical
performance is unaffected by forces
which would tend to distort the unit. In
addition, there are no moving contacts
in high-current tuning circuits which
can wear or collect dirt, thereby reduc-
ing the possibility of intermittent or
noisy contacts. END
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SIGNAL TRACING in TV

By Engineering Staff, Scala Radio Co.

PART 11l A readl time saver
—the 100:1 high-voltage

capacitance-divider probe

HEN alternate light- and

dark-gray vertical bars ap-

pear at the left side of the

raster it may be difficult to
tell at a glance whether the difficulty is
due to ripple in the high-voltage sup-
ply, or to some other cause. But with a
high-voltage capacitance-divider probe
the technician can see the high-voltage
ripple on his scope screen, and measure
its peak-to-peak voltage. He is then in
a position to discuss matters in practi-
cal terms. A commercial high-voltage
capacitance-divider probe is shown in
Fig. 1.

Similarly, when there are slight
rapid fluctuations in picture bright-
ness, you may suspect intermittent
leakage in a high-voltage filter capaci-
tor. Of course, a substitution test will
answer the question, but you can save
time and difficulty with a capacitance-
divider probe and scope. In the case of
an intermittent leak in a high-voltage
filter capacitor, the a.c. ripple across
the capacitor will jump substantially
during the brightness fluctuations. This
test is more accurate than using a
v.t.v.m. and high-voltage d.c. probe, be-
cause the pointer response of a v.t.v.m.
is very sluggish compared with the
inertialess response of the electron
beam in the cathode-ray tube. These
rapid voltage variations are almost
completely smoothed out by the me-
chanical inertia of the meter move-
ment in the v.t.v.m., but they arz repro-
duced faithfully on the scope screen
when you use a capacitance-divider
probe.

A high-voltage capacitance-divider
probe is almost an absolute necessity
for checking the shape and peak-to-
peak value of the voltage waveform at
the plate of the horizontal output tube.

This is a key test point in cases of

sweep-circuit trouble, and the alert
technician usually starts his trouble-
shooting here. We cannot hook the
scope directly to the plate of the hori-
zontal output tube. The high a.c. volt-
age at this point would promptly burn
out the scope input circuit, as the block-
ing capacitor in the average scope is
rated at only 600 volts.

We cannot use a low-capacitance 10-
to-1 probe (Fig. 2) at the plate of the
horizontal output tube because the
6,000 to 7,500 volts peak-to-peak at
this point invariably flash across the
probe network, which is not rated for
this type of testing. Some technicians
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Two sets of matched signal-tracing probes. Three at left are Precision Apparatus

Company’s kit of 10:1

capacitance divider,

crystal demodulator, and direct probe,

with universal cable, RCA set at right includes direct probe (on cable), with

plug-in crystal-demodulator and low-capacitance heads.

Precision probes have

color-coded heads and a shielded plug-in connector for the scope termination.

make a practice of using a gimmick for
this purpose, or merely hold the tip of
a 10-to-1 low-capacitance probe near
the insulated lead to the plate of the
horizontal output tube. Although these
expedients will show the a.c.-voltage
waveform on the scope screen, they are
worthless for checking peak-to-peak
voltage, and in most cases we must
know the exact value of this voltage to
get a true picture of conditions in the
circuit.

Another highly questionable expe-
dient in making these tests is to use a
high-voltage d.c. probe (actually in-
tended for use with a v.t.v.m.) with
the scope. This is even less satisfactory
than a 10-to-1 low-capacitance probe,
because the unshielded multiplier resis-
tor in the high-voltage d.c. probe is
highly susceptible to hand-capacitance
effects and 60-cycle stray fields. Be-
sides, the scope pattern changes with
the slightest movement of the probe.

Spotting filyback defects

A typical normal waveform at the
plate of the horizontal output tube is
shown in Fig. 8. The shape of the wave
helps the technician identify certain
defects in the flyback transformer, and
the peak-to-peak voltage shows the
condition of the drive circuit.

For example, a large negative under-
shoot in the waveform (Fig. 4) indi-
cates excessive leakage reactance be-
tween the primary and secondary
windings of the transformer. This
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undershoot may cause Barkhausen os-
cillations, which show up as one or two
vertical black lines at the left side of
the picture.

If the transformer has other defects,
the undershoot may be followed by a
large voltage ripple. This will modulate
the intensity of the beam in the picture
tube, especially if the receiver has no
high-voltage filter network. This form
of intensity modulation appears as a
series of light- and dark-gray vertical
bars starting at the left side of the
raster and becoming weaker toward the
center. The same screen symptoms can
arise also from several other causes, so
the scope check of the horizontal output
waveform saves valuable time by
eliminating certain sources of trouble.

High-voltage buzz

Experienced technicians have found
many other uses for the high-voltage
capacitance-divider probe. One of these
uses is checking the output of the high-
voltage filter system for regulation
buzz. This should not be confused with
sync buzz. Regulation buzz is caused by
the limited current-output capability of
most flyback and pulse-operated high-
voltage systems-—especially those that
have voltage-doubler circuits. Since the
picture-tube beam current is cut off for
approximately 1,100 psec 60 times a
second by the vertical blanking pulse,
it follows that the output voltage from
the unloaded high-voltage supply will
rise several hundred volts for the dura-

RADIO-ELECTRONICS
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tion of the blanking pulse, and will
then drop several hundred volts when
the pulse ends and unblanks the screen.
If the audio circuits and picture tube
are adequately shielded, and if there
are no serious faults in the audio sys-
tem or FM-sound detector, this regula-
tion buzz is ordinarily below the thresh-
old of audibility. But TV receivers
often develop buzz in service, and the
test described must then be made.

Probe design

The essential elements of a high-
voltage capacitance-divider probe are
shown in Fig. 5. This type of probe is
not frequency-compensated liike con-
ventional low-capacitance probes (Fig.
6). The chief reason for this omission is
that high-voltage tests are made in
horizontal sweep circuits where the
highest frequency involved 1is only
about the 10th harmonic of 15,750
cycles.

The input impedance of a high-
voltage capacitance-divider probe is
made as high as possible, and depends,
of course, on the frequency. In order to
withstand the high voltages encoun-
tered in TV test work, the first capaci-
tor in the probe network (C1) is usual-
ly a high-voltage rectifier tube, such as
a 1X2-A. The plate-to-filament capaci-
tance of these tubes ranges between
0.85 to 1.5 uuf. Thus, the input imped-
ance of the probe at the fundamental
frequency of the flyback pulse (15,750
cycles) is approximately 6 megohms,
and approximately 0.6 megohm at the
10th harmonic. Since the probe imped-
ance even at the 10th harmonic is still
much higher than the internal imped-
ance of the circuit under test, the fly-
back pulse is reproduced essentially

without distortion.

Fig. 3—Normal sweep waveform at
plate of horizontal-output tube, seen
with the aid of a 100-to-1 capacitance-
divider probe. Diagonal line is scope re-
trace. ’eaks are about 6,000 volts high.

Fig. 4-—Negative pulse in sweep-output
waveform indicates excessive leakage
reactance in flyback transformer, may
also generate Barkhausen oscillations.
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Fig. 1—A commer-
cial 100-to-1 high-
voltage capaci-
tance-divider probe.
The head is made
of special insulat-
ing material to
withstand severe
stress potentials in
TV high-voltage
supply networks.

Fig. 2—A 10-to-1
low-capacitance
signal-tracing
probe. Two screw
adjustments are
provided to compen-
sate for cable capa-
citance and scope
terminal imped
ance.

In addition to being able to with-
stand applied voltages up to 12 or 15
kv, this capacitor must have a physical
shape that will not encourage corona
discharge in the probe head.

A trimmer capacitor is provided so
that the capacitance ratio C2/C1 can
be adjusted to exactly 100-to-1. This
attenuation factor makes it easy to
measure peak-to-peak voltages. Once
the scope has been calibrated for a
given peak-to-peak deflection sensitiv-
ity, it is necessary only to multiply the
scope reading by 100.

The calibrating trimmer capacitor is
mounted in the probe head and does
not have to be a high-voltage type.
With a 100-to-1 ratio the calibrating
capacitor need withstand only 1% of
the signal voltage applied to the probe
tip. The highest a.c. voltage likely to
be encountered in TV work is about
15,000 volts, so that the trimmer capaci-
tor need withstand only 150 volts.

"25"%; ?wnox SHELDED e VERT
PROBE TIP ] T_{CZ -3
GND 7 5 Y0 SCOPE GND,

Q+(3=99X0l; CI=CAPACITANCE Of SHIELDED CABLE PLUS INPUT
CAPACITANCE OF SCOPE

Fig. 5—Circuit of a high-voltage capa-
citance-divider probe. C1 may be the
plate-filament capacitance of a 1X2-A
high-voltage rectifier. Trimmer capaci-
tor C2 is adjusted for a 100-to-1 voltage
ratio with a given cable and scope.
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Fig. 6—Capacitance-divider probe cir-
cuit for signal tracing in low-level cir-
cuits. The scope-input impedance Z
limits the high-frequency response un-
less compensating components and ad-
justments are provided in the circuit.
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Commercial probes are shielded to
avoid hand-capacitance effects and
stray-field pickup that may confuse
the scope trace. Since the probe is
calibrated for a given shielded-cable
capacitance the calibrating capacitor
C2 must be readjusted if the probe is
used with different cables and scopes.

Other probe uses

A high-voltage capacitance-divider
can give more accurate results than a
10-to-1 capacitance-divider probe in
many circuits where the technician
ordinarily uses a 10-to-1 type. It is
much better, for example, for checking
the waveform and peak-to-peak voltage
at the plate of the damper tube or at
the plate of the horizontal oscillator.
The input impedance of the 100-to-1
probe is higher than the input imped-
ance of the 10-to-1 probe, hence, im-
poses less loading on the circuit. On the
other hand, it may be impossible to get
usable vertical deflection in low-level
circuits with the 100-to-1 probe.

Most typical service scopes have
vertical-deflection sensitivity of ap-
proximately 0.02 volt r.m.s. per inch at
full gain, corresponding to a sensi-
tivity of 0.057 volt peak-to-peak per
inch. Under these conditions the 100-
to-1 probe will provide 1 inch of deflec-
tion with an input signal of 5.7 volts
peak-to-peak. If the signal voltage is
less than this, the 10-to-1 probe will
probably have to be used.

Although it would be possible to pro-
vide an individual shielded output cable
for each probe, the present trend is to
provide a single universal shielded
input cable which may be used with any
one of an entire kit of probes. END
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TELEVISION ..

By E. AISBERG

Fourth conversation: Electrostatic
and electromagnetic fields; how the
beam is deflected and focused mag-

netically

ILL—This damned television is keeping me
awake nights! There are about a hundred ques-
tions going round in my head: Just what kind of
waves do you put on the horizontal and vertical
electrodes of your cathode-ray tube? How do you generate
them? How big do they have to be? Why . .. ?
KeEn—Hold it! Let’s have your questions one at a time.
Last time we talked about cathode-ray tubes that fecused
and deflected the beam with electrostatic fields. Those tubes
are used only in oscilloscopes, or in the old 7-inch sets.
Practically all sets bigger than that use magnetic deflection.
WiLL—I can’t see how. An electron has a negative charge,
so a positively charged plate attracts it, and a negative
charge repels it. But a magnetic field has no effect on an
electrostatic charge.

From one field to another

KeEN—If your electron was standing still, you'd be right;
it would be just a negative charge and nothing else. But
when it starts moving, it sets up its own maguetic field.

WiLL—This isn’t what you used to tell me. In other days,
when I was learning about radio, you explained that an
electric current creates a magnetic field around its conduc-
tor, and the field could be thought of as concentric lines of
force with the conductor as a center.

KeN—TI don’t think you ever lost much sleep figuring out
the explanation. Otherwise, mightn’t it have occurred to
you that an electric current is nothing but a lot of electrons
going in the same direction?

WiLL—I never thought of that! Of course, it’s not the
conductor, but the moving electron, that has the field
around it! If we have electrons in movement we must
have magnetism.

KEN—Good! But sometimes we get so wrapped up in
this electromagnetic field that accompanies the moving
electron that we completely forget it has an electrostatic
field, too. Now, what about that?

WiLL-—That’s easy enough. We know the electron is a
charged particle. This charge we talk about is an electro-
static charge. And when the electron starts moving, we
have an electrostatic charge and an electromagnetic field.

KEN—You’ve got it! Now, have you noticed that the
assumed lines of the electric field radiate in a certain way
from the electron, so they are always at right angles to
the “lines of force” of the magnetic field? That is something
worth remembering: Lines of electric and magnetic fields
produced by the same cause are always at right angles.

Inside the magnetic field

WiLL—Then what happens when you have two magnetic
fields produced by two different causes?

KEN—Haven’t you seen it happen? When you bring two
magnets toward each other . ..

WiLL-—They attract each other—that is, if you have two
north poles against two south poles. If two poles of the
same kind are brought close together, they repel each other,
the same as two electric fields of the same sign.

KEN—Then we can say that parallel magnetic lines going
in the same direction repel each other, but when they go in

. It's a cinch! !

Eram tha -erdiginab "La

TR, . M

ape sirmpal Tmans

mtad: Frem 4hn Franch
by Frad Shunoman: AT

i - : s
lorth  Amercar rnights

. o S e

ATt W Agg DoTTo
P 7

opposite directions, they attract.

WiLL—These magnetic lines of force are like a lot of
people—the less you see of them the better. If you try to
travel the same road with them, you just can’t get along!

The magnetic theater

KEN—Now you’ve got that straight, you won’t have any
trouble figuring out how magnetic deflection works.

WiLr—Let me think. It would work all right to put a
horseshoe magnet over the neck of the tube so the elec-
trons would pass through its magnetic field.

KEN—And which way would the electrons be deflected?

RADIO-ELECTRONICS
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WiLL—Why, they’d be attracted by one pole and repelled
by the other, of course.

KEN—Oh, well, I suppose this is what you get for trying
to use analogies on people without brains! But, Will, even
you should know better than that. Have you been wandering
off on a tangent ever since I pointed out that the electric
and magnetic fields around an electron are perpendicular
to each other at all points?

WiLL—Are you trying to insinuate that the electrons
are deviated at a right angle to the magnetic lines?

KEN—I'm not insinuating anything. I'm just trying to
get you to think a little. Now, just to give us a better look
at things, I'll draw a cathode-ray tube in a rather uncom-
mon way. We’ll cut the neck off just ahead of the magnet
and show a cross-section. We won’t bother drawing any
electrodes, either. Now, imagine your eye in place of the
fluorescent screen. The black dot at the center is an electron
coming directly at you.

WiILL—Quite a setup! Now that we've got all the scenery
set and the actors in place, when does the show start?

KEN—At once. We're going to stage a scene of conflict
presented by two forces. One of them is the field of the
magnet (the parallel lines) and the other is the magnetic
field around the electron in motion. We'll represent that
field by circles around the electron. Now, how will these
two fields interact?

WILL—At each side the circle cuts the straight lines
more or less at a right angle. So there’ll be no interaction.
But at the top the lines are going in opposite directions,
so they’ll attract each other. And on the bottom they’re
going in the same direction, so they’ll repel.

KEN—So how is our play going to end?

WiILL—The electron will have to go up. It’s pulled from
above and pushed from below.

KEN—Exactly. And if we reverse the magnet?

WiLL—The electron will be deflected downward. But it
bothers me a little to see a horizontal field deflecting the
electron beam up and down.

KEN—It tangles up a lot of television students. But you
shouldn’t have any trouble if you keep in mind that an
electron always moves at right angles to a magnetic field.
And besides, remember the deflection plates on the elec-
trostatic cathode-ray tube. Didn’t the plates in the vertical
plane produce the horizontal deflection, and the horizontal
plates . . . ?

WiLL—I remember. The horizontally mounted plates de-
flected the beam vertically. I guess the trouble is that I've
just got to stop and think about it.

Making magnetic fields

KEN—You’ll have no trouble in seeing, Will, that if we
want to keep our spot in continuous movement, we have to
keep the value and the direction of the magnetic field chang-
ing continuously. And we can’t do that by juggling with
permanent magnets.

WILL—I suppose you could use electromagnets—coils
carrying currents of the right size and direction to make
the magnetic fields you need.

KEN—That’s the way it’s done! And, since we used two
pairs of plates for electrostatic deflection, if we want to
get horizontal and vertical movement of the beam with
magnetic fields, we need . . .

WILL—. . . two pairs of electromagnets; one pair mounted
vertically to give the horizontal deflection and the other
pair with a horizontal axis for the vertical deflection.

KEN—That’s right, Will. The two coils are usually
placed right where the neck of the tube joins the cone.

WIiLL—Are they iron- or air-cored coils?

KEN—They can be air-cored, but in modern sets usually
powdered-iron- or ferrite-cored. They are wound in rectan-
gular form, then shaped to fit tight to the glass of the
tube. In cases where iron-core coils are used, the pole pieces
are usually shaped to keep them as close to the glass as
possible.

WiLL—This may be dumb, but I’'ve been wondering if
the electrons couldn’t be focused just as well by a magnetic
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field as by what you call “an electronic lens”?

KEN—Nothing dumb about that! When we were talking
about electrostatic focusing, I told you that most tubes use
a different kind. Well, this is it! Just as magnetic deflection
makes it possible to get rid of the two pairs of deflection
plates and simplify the tube construction, so does magnetic
focusing permit us to get rid of the focusing elestrodes.
That makes life easier for the tube manufacturers.

WiLL—H'm—if we keep on throwing out surplus elec-
trodes, pretty soon we won’t even be able to call it a tube.
But how do we make a “magnetic lens”?

KEN—What’s needed is a field in which the magnetic
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lines run along the tube in the same direction as the elec-
trons. So all you have to do is put a simple coil around the
neck of the:tube.

WitL—And I suppose -you adjust the foeus. by .varying
the strength of ‘the current through ‘the coil?

KeEN-—Exactly! And, because this field has to be constant,
the electromagnet can be replaced by a permanent magnet
placed around the neck of the tube, or by much smaller
ones, placed inside it.

Dance of the efectrons

WiLL—I sort of understand how—if we have a uniform
magnetic field along the axis of the tube—the electrons
would be concentrated in a beam along the same axis. Each
electron that left the center of the tube would—if I have
the idea right—be sort of taken by the hand and led gently
back to the electronic path of virtue.

KEN—Your instinet is O.K. But what really happens is a
lot more complex. Suppose an electron in a uniform field
starts to move downward. We'll cut out this circle of paper
and let the center represent an electron, and the edge its
magnetic field. Then if the electron moves downward as well
as forward, our circle leans ahead. If this bothers you,
remember the magnetic field must always be at right angles
to the electron’s motion. The upper and lower edges of our
leaning field are still at right angles to the lines of force
in the uniform field it’s traveling in, but its sides are no
longer at right angles to the lines in the uniform field. So,
you have attraction on one side, repulsion on the other.
Result . . .

WILL—The electron is pushed sideways. Nothing ever
happens the way you’d expect it in one of these magnetic
fields! So, if our electron moves to the left . . .

KEN—The same reasoning shows it will be shoved up-
ward.

WILL—And then the field will push it to the right. And
so on! Our electron is traveling in circles around the tube’s
axis. But how does all this end?

KEN—The circles just get smaller till the electron gets
back to the axis and decides to follow it without making
any more trouble. You can say the electron follows a
spiral—or even better, a corkscrew—path.

WiLL—This magnetic focusing makes me think of a scalp
dance.

KEN-——Now, where did you get that . . .7

WiLL—Well, the Indians tied their prisoner to a stake,
then danced around him in smaller and smaller cireles, till. ..

KEN—. . . at the last moment, some providential inter-
vention saved the brave hero’s scalp! I was brought up on
Mayne Reid and Fenimore Cooper, too!

Question of sensitivity

WILL—Now just how does magnetic shape up against
electrostatic focusing? Magnetic-focus tubes should be a
lot easier to make. But it should be easier to deflect and
focus electrostatic tubes, because all you have to do is apply
simple voltages to set up your electric fields. With magnetic
deflection and focusing, you have to pass currents through
coils. That means some loss of energy, so you must need
some power, at least.

KEN—At first glance, all you say is absolutely right. But
in practice, it applies only to small tubes—7-inchers or
thereabouts. You just didn’t think of the sensitivity factor.

WILL_ What’s a cathode-ray tube got to be sensitive
about?

KEN—What I'm talking about is deflection sensitivity.
It’s a value you get—for any particular tube—by fiinding
out how far the spot moves if you change the voltage on
the deflection plates by 1 volt or change the strength of
the magnetic field by 1 gauss.

WiLL—If the spot moves further across the screen for
a given voltage or current change, I suppose the tube is
more sensitive?

KEN—That’s the way it goes. Or you can say that the
more sensitive a tube is, the smaller the voltage (or mag-
netic field strength) it takes to move the spot a given
amount—say an inch.

WiILL—And what does the sensitivity of an electrostatic
tube depend on?

KEN—The longer the electrons are in the deflecting field,
the greater is the deflection. So the longer the plates are,
the greater is the sensitivity. At the same time the sensi-
tivity increases as the plates are brought closer together,
because that makes the field stronger.

WILL—So you can make very high-sensitivity tubes by
making the deflection plates very long and cutting the dis-
tance between them down to a minimum?

KEN—You can’t get very far along that path. With
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A little phosphorus, arsenic, or anti-
mony will produce excess electrons in
germanium, and these ecan move about
and make the material a conductor.
But what happens when one adds in-
stead a little boron, aluminum, gallium,
or indium, which have ome less outer
electron per atom than germanium has?
The cloud of electrons surrounding the
nuclei now has fewer than the normal
number of electrons; we say it has
holes in it. The holes can move about
freely, acting just as if they were posi-
tive charges! Don’t let anyone tell you
that this is easy to see. Authoritative
books take long mathematical chapters
to prove it. But at least we know it is
so, because experiment bears out the
theory.

Thus we can make one kind of ger-
manium with excess electrons, which
are negative charges free to move and
carry current. This is called n-type
germanium, because the current-car-
riers are negative. Or we can make
another kind—a germanium with holes
that act like positive charges. This.is
called p-type germanium because the
carriers are, in effect, positive.

Now electrons and holes ean get into

SINGLE XTAL BAR OF

P-TYPE~ [/ GERMANIUM
% ++
n-TYPE !_} n-TYPE
o— 5l
< E C
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U .||||||lBI
Fig. 2—A junction-transistor circuit.

Some of the electrons driven from the
n-type emitter by B1 are absorbed by
positive holes in the p-type base layer,
and cannot reach the collector. The
input signal varies the number of elec-
trons released by the emitter, modulat-
ing the collector current. The additional
drop across B2 amplifies the signal.

germanium in more ways than by being
built in. They can be injected into the
germanium. Suppose a fine pointed wire
touches a strip of n-type germanium.
If the wire is made positive, holes will
be injected. How do we know? By mak-
ing the experiment shown in Fig. 1.
Here we have a long strip of n-type
germanium and a battery (B1l) that
makes the right end negative. This end
will attract holes. (Of course, the polar-
ity of the battery also makes a current
of electrons flow through the strip from
right to left.)

Near the left end, we feed a positive
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Complete amplifiers, os-
cillators, and other
transistor-operated cir-
cuit assemblies, hermet-
ically sealed in clear
plastic plug-in packets.

pulse to a pointed wire touching the
strip. This injects holes. Near the right
end we have another wire touching the
strip. B2 makes this point a little more
negative than the extreme end of the
strip. Thus electrons flowing from »ight
to left detour around this point, but
holes moving from left to right are at-
tracted to it. We connect this point to
an oscilloscope.

What do we see on the scope? A
small replica of the positive input pulse
just when the pulse is applied, caused
by a movement of electrons away from
the collector and toward the positive
emitter. Then—a fraction of a milli-
second later—we see a stronger, broader
pulse. This second pulse is the arrival
at the collector of the injected holes
which have been drifting through the
germanium. As they drifted they
banged repeatedly against irregulari-
ties in the crystal, reaching the collec-
tor by various paths, some shorter,
some longer. This caused the spreading
of the pulse. Some of the injected holes
were lost en route by combining with
free electrons, but most of them man-
aged to reach the collector, and we can
see their effect.

Junction transistors

The type of transistor easiest to
understand is the junction transistor,
first described by Shockley and others
in 1951. This type, shown in Fig. 2, is
a single-crystal bar of n-type germa-
nium, with a thin layer of p-type about
1 mil thick dividing it at the center.
The left-hand end is called the emitter;
in this circuit it is used as the input
electrode. The center slab of p-type
germanium is called the base (by anal-
ogy with earlier types of transistors).
In this case the base is grounded. The
right-hand end is called the collector;
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Assembling experimental transistors
in a dust- and moisture-proof box.

in this instance it forms the output
electrode of the circuit.

In Fig. 2 the collector is positive, so
as to attract electroms. Why doesn’t it
draw a lot of current from the base?
Because the p-type base is full of posi-
tive holes, which the positive collector
repels; but it has no free electronms.
Thus a negligible electron current flows
from base to collector.

The emitter, however, has lots of free
electrons, and because B2 holds it a
little negative with respect to the base,
electrons flow from the emitter into the
base. There they are free to move
through the thin p-layer and, attracted
by the positive collector, they go to it
and form the output current.

You will see that this n-p-n transistor
works just like a grounded-grid triode.
The emitter supplies electrons, just as
does the cathode of the triode. The base

acts just like a biased grid (positive
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Fig. 3—Characteristics of a commercial
junction transistor (Bell Laboratories
type M-1752). See text for explanation.
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in this case), which has complete con-
trol over the emitter current. The col-
lector, of course, acts like the plate,
and ean attract only electrons which
have passed through the base. We can
make p-n-p transistors—p-type at the
ends and n-type in the middle—which
operate with a megative collector and
have an output current of holes, not
of electrons!

There are differences of performance,
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Fig. 4—One undesirable effect of the
ultra-thin p-layer required for high-
frequency junction transistors is equiv-

alent to inserting a large resistor
(Ry) in the base-circuit return lead.
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as well. Some of the electrons traveling
through the center p-type layer com-
bine with holes. Thus the collector cur-
rent 1s less than the emitter current,
and the difference flows in the base elec-
trode and corresponds to grid current
in a triode. The ratio of collector cur-
rent to emitter current is called alpha
and is designated by the Greek letter
¢. If alpha were 1, there would be no
base current. Alpha usually ranges
from 0.95 to 0.995. When alpha is very
high (approaching 1) the transistor
can be used satisfactorily in a grounded-
emitter circuit, corresponding to the
usual grounded-cathode vacuum-tube
circuit. This is important because a
grounded-grid circuit requires resonant
circuits or transformers of some sort
between stages to get voltage gain, but
with grounded-emitter circuits one can
get gain merely by coupling the collec-
tor (plate) to the next base (grid).

Power supply

The astounding thing about the low-
frequency characteristics of junction
transistors is that their characteristics
stay good down to very low operating
voltages. Fig. 3 shows the character-
istics of the Bell Laboratories M-1752
junetion transistor. The collector volt-
age is plotted against emitter current
for various values of collector current.
We see that when the collector voltage
is above 0.2 volt, the collector current
is almost independent of collector volt-
age.