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Look at the

Selling Power

of the RCA Radio
Battery Package

STEEL-ENCASED
(certain types only)

Special steel casings on
RCA Battery types VS218,
V5236, VS036, VS035,
VS084, VS085, and VS086
protect their contents—
control bothersome swell-
ing, resist leakage, and
damage from shock. This
important feature will

. help you sell more of these
Smart RCA package design means faster RCA 'Battery types
sales, greater inventory turnover for radio
dealers and servicemen selling RCA Radio
Batteries. This outstanding package styling is
another example of the powerful sales appeal

of the Radio Battery for the Radio Trade. RCA

MONOGRAM

Consumers everywhere recognize
RCA as the “greatest name in
radio.” The RCA trademark
stands for experience in the
marketing of quality products
for radio. It is your assurance of
immediate customer acceptance

Call your RCA Battery
Distributor for fast, reliable
service. Stock, sell and
promote RCA Batteries—

the Radio Battery

for the Radio Trade. 4 REPLACEMENT AID

You see, at a glance on the side of the
RCA Battery carton, which portable
battery types of other manufacturers it
will replace. This is another way

RCA Batteries help you turn every
customer inquiry into a battery sale

REPEAT
4 BUSINESS PROMOTION

Space is provided right on the RCA
Battery carton for you to stamp your
name and address. In this way you
can advertise your own store . . .
remind the battery user to come back
to you for fresh replacements

SMART DESIGN

RCA Radio Batteries are colorfully styled to catch
the customer’s eye when displayed in store
windows, on counters, in merchandisers, and on
shelves. You can use this valuable design in
reminding customers to buy RCA Radio Batteries

RADIO CORPORATION of AMERICA

RADIO BATTERIES NARRISON, N. J,
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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.

N

National Schools Training is All-Embracing
National Schools prepares you for your choice of 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 ¢ Braadcasting

Radio Manufacturing, Sales, Service o Telecasting

Television Manufacturing, Sales, Service

Laboratories: Installation, Maintenance aof Electronic Equipment

Electrolysis, Call Systems

Gorages: Auta Radio Sales, Service

Saund Systems and Telephane Companies, Engineering Firms

Theatre Sound Systems, Police Radia

And scares of ather gaod jabs 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
lesson texts used by resi-
dent students in our
modern and complete Television broadcast studios, lab-
oratories and classrooms!

- g e

by SHOP-METHOD
HOME TRAINING ¢1G0
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You also
receive this
Multitester

" “Superheterodyne Receiver

LEARN BY DOING

Youreceive and keep all the
modern equipment shown
above, including tubes and
valuable, professional qual-
ity Multitester. No extra
charges.

FREE! RADIO-TV BOOK
AND SAMPLE LESSON!
Send foday for
National Schools’ new,
illustrated Book of Oppor-
tunity in Radio-Television-
Electronics, and on actual
Somple Lesson.-No cost—
no obligation. Use the
coupon now—we'll
answer by return

This
course also
offered in Span-
ish and Portuguese

agirmail.
APPROVED FOR
v
TEANS | g
NON-VETERANSs | Resident and
Home Study
Check coupon below Courses Offered!

NATIONAL SCHOOLS

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

GET FACTS FASTEST! MAIL TO OFFICE NEAREST YOU!
(mail in envelope or paste on postal card) .

[0 Check here if interested in Resident School Training at Los Angeles.
L VETERANS: Giv_e 202 &f Bis_c_ho_rge;

| '
| NATIONAL SCHOOLS, Dept. RG-123 1
4000 S. Figueroa Street 323 West Polk Street
| : 1
Los Angeles 37, Calif. Chicago 7, IL N
! Send FREE Radio-TV Electronics book and FREE sample
| 1esson. No obligation, no salesman will call. N
|
1 NAME BIRTHDAY k(| T— :
| ADDRESS.— AP y ot —
| CITY L . -+ - _ZONE STATE 1
| i
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All Electronic Parts
YOURS TO KEEP!

200

practical project

WITH THESE
PART Sue

NZeZ=2B

@ /A HELP YOU LEARN

KA TELEY

RAD'O-EI.ECTRO"'CS Now ...at home in spare time you can get BOTH the very
training and subsequent Employment Service you need fo help you start earning real money in
America's thrilling, multi-billion dollar opportunity field of Television-Radio-Electronics. Now
that Television is coming to almost every community, here is a chance of a lifetime to prepare
to cash in on one of Television's great expansions.

D.T.l.'s amazingly practical home method enables you to set up your own HOME LABORA.
TORY. You get many Electronic parts which you mount on individual bases with spring clip
connectors. Tops for experimenting! Add or remove parts in a jiffy. No wasted hours af
soldering and unsoldering for each project. You spend minimum time to get maximum
knowledge of important circuits that really work. In fact, you get exactly the same type of
basic troining equipment used in our Chicogo training laboratory—one of the nation's
finest.

Build and KEEP This VALUABLE TEST EQUIPMENT

Your home laboratory projects also include building and keeping a versatile 5 inch
Oscilloscope and precision Jewel Bearing Multi-Meter. These quality commercial test
instruments help you EARN WHILE YOU LEARN and will prove mighty valuable,
should you later decide to start your awn full time TV-Radio service business. You
also build and keep o quality 21 inch TV SET.

D.T.l. Provides EVERYTHING YOU NEED to master TELEVISION

in addition to your home laboratory and easy-to-read lessons, youv even use
HOME MOVIES—a wonderfully effective and exclusive D.T.l. training
advantage. You waich hidden actions. .. see electrons on the
march. Important fundamentals .. .become "movie
clear,” helping you learn faster . . . easier . .. better.

Build and keep this BIG DTI
Engineered TV set—easily
converted to U.H.F. (DT! offers

another home training, but
without the TV set.)

Full time Residential ftreining in D.T.1.'s great
Chicago laboratories also available. MAIL COU-
PON TODAY for all focts. (If subject to Militery
Service, you'll espe-
cially welcome the
information we have

“ONE OF AMERICA’'S FOREMOST
TELEVISION TRAINING CENTERS'’
— Established 1931 —

DeForest's Training, Inc., Dept.—RE-12-J
2533 N. Ashlond Ave., Chicogo 14, lll.
| would llke your valuable information-packed publication

Em;rr Ufjrr ‘3:,! showing how | can get started toward a good job or my own
gerprf ir;ﬂf!“f Uf‘nuh business in Television-Radio-Electronics.
- cearel mmm pm_maanae  BEL L ! : N
DeFOREST’'S TRAINING, | A o - i
AFFILIATED WITH
5 Street Apt
DeVRY Technical INSTITUTE
City. Zone_—_Stote— —

CHICAGO 14, ILLINOIS
DECEMBER, 1953
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I o b v'-.—._ye-r - D o o .
A  only way to iﬂakﬁ“rge screen 2',1”,‘52}”;93 d
~ 27") TV Picture Tubes of unsurpassed quality is to
. make them with equipment especially designed to
- handle and produce them. That’s why Raytheon
- built and has in operation this miracle of a picture
tube plant, which houses the world’s finest, largest
and most advanced equipment and methods for mak-
ing large size Picture Tubes. This magnificent new
Plant is one more indication of Raytheon’s dedica-
tion to a single ideal — to continue to supply you
with the finest quality Television and Radio Tubes
the world has ever known.

“d

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE

RADIO-ELECTRONICS




WE GUARANTEE

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

YOUR FCC
LICENSE

#f you have had any practical
experience — Amateur. Army,

successfully obtain you
you first sit for this ex
completing your course.

Here is your guarantee

1f you fail to pass your Commercial License exam after
completing our course, we guarantee to
training without additional cost of any kind, untit you
r Commercial |icense,
amination within 90 days after

continue your

provided

Navy. radio repair, or experi-
menting.

OUR AMAZINGLY EFFECTIVE JOB-FINDING
SERVICE HELPS CIRE STUDENTS GET BET-
TER JOBS. HERE ARE JUST A FEW RECENT
EXAMPLES OF JOB-FINDING RESULTS:

GETS CIVIL SERVICE JOB
‘Thanks to your course | obtained my 2nd phone license,
and om now employed by Civil Service ot Greot Lokes
Naval Training Station os on Equipment Specialist.”
Kenneth R. Leiser, Fair Oaks, Mtd. Del., McHenry, HI.

GETS STATE POLICE JOB

"{ have obtained my Ist class ticket (thanks to your school)
and since rece'vingiI some | have held good jobs at ali
fimes. | om now Chief Radio Operator with the Kentucky
State Police.”” Edwin Healy, 264 E. 3rd St., London, Ky.

GETS BROADCAST JOB

‘I wish to thank your Job-Finding Service for the help in
securing for me the position of transmitter operator here
at WCAE, in Pittsburgh.
Walter Koschik, 1442 Ridge Ave., N. Braddock, Pa.
GETS AIJRLINES JOB

'Due to yaur Job-Finding Service, | have been getting
many offers from all over the country, and | have taken

job with Capita! Airlines in Chicago, aos a Radio

Mechonic.'
Harry Clare, 4537 S, Drexel Blvd., Chicago, Hl.

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

AT HOME IN SPARE TIMEC:

Name and Address License
Lee Worthy,

2210/, Wilshire St., Bakersfield, Cal...... .....2nd Phone
Clifford E. Vogt,

B 1016 Dania, Flo. ..oioiiieeecaieneenecns 1st Phone
Francis X. Foerch,

38 Beucler P., Bergenfield, N. Jo.....oooviient 1st Phone
S/Sgt. Ben H. Davis,

317 Worth Roosevelt, Lebonon, Ill..... 00T D000 1st Phone
Albert Schoell,

110 West |1th St., Escondido. Cal............. 2nd Phone

CARL E. SMITH, E.E. Consulting Engineer, President

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RE-59, 4900 Euclid Bldg., Cleveland 3, Ohio

DECEMBER, 1953

Lessons

16
20
38
28
23

EMPLOYERS MAKE JOB OFFERS LIKE THESE
TO OUR GRADUATES EVERY MONTH!

Letter from nationally-known Alrlines, '‘We would
also appreciate if you would place the follow-
ing additional advertisement in your bulletin—
Wanted _Superint t of C tions . . .
Salary $666.66 per month."

Letter from nationally known airplane manufac-
turer, “‘We need men with electronic training or
experience in radar maintenance to perform oper-
atlonal check-out of radar and other electronics
systems . . . starting salary . . . amounting to
$329.33 per month.”

Letter from nationally-known Airlines, ""We are
contemplating placing . . . an Alrline Ground Radio
Engineer.” Starting salary $385 per month.

These are just a few of the examples of
the job offers that come to our office
periodically. Some licensed radioman
filled each of these jobs; it might have
been you!

Ours is the only home study
course which supplies FCC-
type examinations with all
lessons and final tests.

Your FCC ticket is Recog-
nized in AN_Radic Fields
as Proof of Your Technical
Abllity.

MAIL eoyron Now/

Cleveland Institute

B

Amateur License),

L]
I mation.’
1 Be sure to tell me about your
i Name

City
| AdATesS. «vinriieiiiaeien o
?

of Radio Electronics

Desk RE-59—4900 Euclid Bldg., Cleveland 3, Ohio
(Address to Desk No. to avoid delay)

) want to know how | can get my FCC Ticket in a mini-

mum of time. Send me your FREE booklet, "How to Pass

FCC License Examinations'' (does not cover exams for

as well as o sample FCC-type exam

and the amazing new booklet, ""Money-Making FCC License infor-

Television Engineering Course.
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THE RADIO MONTH

Sectional view, showing parts for the CBS-Hytron Colortron TV picture tuhe:

A NEW TV COLOR TUBE, the CBS-
Colortron, was demonstrated at Dan-
vers, Mass., October 5. The new tube
is based on the familiar shadow-mask
principle, in which the red, green and
blue beams are channelled into the right
paths by a perforated sheet placed
behind the fluorescent screen. The new
tube features a greatly simplified
method of mounting the mask and
fabricating the tube, which the manu-
facturer believes will eventually bring
the price of color tubes down to about
30% higher than black-and-white. Full
technical data on the new tube appears
in the New Tubes article, page 103,

A few days later, a large press corps
watched the first major CBS Television
Network color program under the
NTSC standards, on receivers installed
in the Waldorf-Astoria Hotel, New
York City. The same show was viewed
in black-and-white on home receivers
throughout the nation.

The first public demonstration was
disappointing in some respects, espe-
cially when compared with the earlier
one at Danvers, but shortcomings were
charged off by CBS spokesmen to trans-
mission difficulties inevitable in a new
system. In a second demonstration, at
the FCC color hearings held a few days
later, the tube gave an excellent account
of itself.

The original CBS demonstration, used
field-sequential cameras. Their outputs
were combined in a device called the
Chromacoder, a piece of equipment de-
veloped by the CBS under the direction
of Dr. Peter Goldmark. The Chroma-
coder translated the picture signal re-
ceived from the cameras into the
standard NTSC signals, which were
then supplied to the transmitter.

AUDIO CONVENTION held by the
Audio Engineering Society in New
York City October 14, 15, 16 and 17
was the largest to date. During the
four days of the convention, members
heard 29 papers, presented in seven
half-day sessions. The subjects ranged
from music in the home through multi-
channel or stereophonic music to the

design of loudspeakers, including a
paper on an electrostatic tweeter.

At the Audio Fair, held concurrently
with, but independently of, the conven-

tion, more than 25,000 people registered,

to view the displays of 144 exhibitors,
occupying four floors of the Hotel New
Yorker. As in last year's exhibition,
binaural and stereophonic music made
a strong bid for attention. Other sig-

nificant features were the increasing top reference

importance of tape, manifested by the
large number of tape and tape recorder
exhibits; and the development of high
fidelity toward the needs of the home;
indicated by the wide variety of equip-
ment. Speaker systems alone varied
over a price range of almost 30 to 1,
and appeared in sizes varying from
furnished-room to concert-hall types.

NAVY JET PILOTS can now depend
on a new electronic device to determine
whether or not they are approaching
a carrier at a safe speed for landing.
The new radar speed-measuring equip-
ment, apparently an adaption of the
Doppler radar principle, was developed
by the Raytheon Manufaeturing Co. It
is installed on a carrier and “watches”
the approach of a plane coming down
for a landing. It then warns the landing
officer if the aireraft’s speed is too fast
or too slow. The officer then signals his
orders to the pilot, either guiding him
down to a landing or waving him off
for another try.

AN ALL-TRANSISTOR hearing aid
which operates for one month on a 15-
cent battery has been reintroduced by
the Zenith Radio Corp.

The company had started production
of an all-transistor hearing aid last
December, but soon stopped production.
While the transistors had performed
satisfactorily in the laboratory, com-
pany spokesmen reported, some of them
did not hold up under field tests and
failed after a few days of use.

Transistors used in the current hear-
ing aid are said to be “many times as
resistant to failure” as those produced

during the company’s early field tests. LC"Y””'""

TELECASTING! |

covers every phase

“Principles & Practices of

TELECASTING
OPERATIONS”

by HAROLD E. ENNES

600 PAGES
OF PRACTICAL
INFORMATION
for everyone
interested in

TELECASTING

Indispensable to the
Engineer, Production Man
Director, Technician, and
to all Students of

on Telecasting
the Video-Audio Art

CONTENTS:
A Partial List of Authoritative Chapters

Basic Telecasting Equipment; The TV Cam-
era; The TV Control Room; Fundamentals of
TV Studio Lighting and Equipment; Network
Program Relay Systems; TV Operational and
Maintenance Practices; Technical Production
of TV Shows; Field Equipment and Micro-
Wave Relays; Analysis of Video and Audio
Transmitting Plants; Technical Definitions
— PLUS HUNDREDS OF OTHER SUBJECTS

Here, in one complete, easy-to-understand
volume is the whole fascinating story of Tele-
casting operations. Whether you are a Chief
Engineer, Production Director or Technical
Director; if you are now working in or plan-
ning to work in TV, or if you are simply
interested in Telecasting, this book is meant
for you. Here is practical, useful information
that makes you familiar with the equipment
and techniques used in Telecasting, tells you
everything - answers all your questions about
TV production and transmission. If you work
or are interested in Telecasting, you’ll want
this vast wealth of reliable information—
you'll want this book in your library. Order
your copy today!
600 Pages, 450 lllustrations
6’! x 9/[
Hard Covers $795
- SN G G GED Gat G e GED SEn e
Order from your electronic
parts distributor or bookstore,
or write direct to Howard W.Sams & Co., Inc.
2205 E. 46th St., Indianapolis 5, Ind.

ORDER
TODAY!

|
|
|
I My (check) (money order) for $..........
| enclosed. Send the following:. . . . . .copylies)
: of “Telecasting Operations” ($7.95 per copy).
i
]
|

I\ 50 G600 30060 380 Bk A8 000000 55 - == o 5

Addresseeee. . ieiiireieeenneenennneans

cevsesso.State, LLiiel....
D D S D G Gl GED GED GED SED WS GED G D D
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5 0
| )/ ok 1352 NEW RECEIVING TUBES WERE

G-E DEVELOPMENTS ... TWICE ANY OTHER MAKE

in tube development brings you the
finest obtainable product. Every
working day, you will receive extra
dividends in superior performance
and reliability.

You can expect more new and im-
proved tubes from General Electric in

FOURTEEN out of thirty-five regis-

tered new receiving-tube designs

{ —40% — were G-E, in the last calen-

dar year, 1952. As still further proof

B of leadership . . . new G-E types num-

! bered more than twice those of any
' other manufacturer!

Outstanding research and develop-
ment by General Electric have given
to the TV-radio industry its newest,
most advanced tubes. You can be
sure, when servicing latest-model re-

the months ahead—types that will
make your work easier and cut call-
backs. Keep in touch with your G-E
tube distributor for forthcoming
new-tube announcements, each with

e ceivers, that G-E tubes are available
for every need—that G-E leadership

a profit message for you! Tube Dept.,
General Electric Co., Schnectady5, N.Y.

S

SHOWN BELOW: a few of the many new G-E tubes
that are making money for service dealers.

I

A

B

b o ety rf
GENERAL @3 ELECTRIC

161:1A9
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PARTS

Materiol

PROVE to your customer he can put his confidence in you,
BE SURE TO Lay all the facts before him. Hand him this Certified Quality
E NTE R TH E Service Tag. The Tag he has been reading about in LIFE-POST ads
sponsored for you by CBS-Hytron. The same ads (and there’ll be more) that are
C QS C o NTEST prompting him to ask where he can find you, his Certified Quality Service dealer,
With this simple, easy-to-use Tag, do what your customer wants. Cerlify that your
itemized charges are fair. Certify that vour service . . . your ability . . . and your equip-
ment guarantee him dependable, top-quality TV and radio repairs. Give your customer
tangible proof that vou are giving him his money's worth. Win #is confidence. And you
will gain more business . . . more profits. Put your convincing Certified Quality Service
Tags to work right away.,

GO A STEP FURTHER

Tie in with the whole Certified Quality Service Plan as advertised in LIFE and the
POST.

) I TAG om resa Wit wrame .
i Use your (‘\1“'““

(ertified R QuatityMand Radio tans

oy A&:I'YE ‘;‘ and Service. . fair ( haryes
cerVIC 3

If you are using the CBS-Hytron Certified
Quality Service Kit, you are eligible to enter.
You simply tell in 25 words or less why you
like the CQS Plan. As an eligible entrant,
you get a famous CBS-Hytron Soldering
Aid free. And you have a chance to win one

Vs 40 reman 9 44t Sk i e B e £ B 2

Use your windaw streamer,

of these 10 BIG prizes: They are all part of the Certified Quality Service Kit. This Kit, including 250
CQS Tags imprinted with your name and address, is available on a special
- offer from your CBS-Hytron distributor. Or you can write for details on how
FI RST PRIZE S to order direct. You can order more CQS Tags from your distributor, whenever
FORD PANEL TRUCK you need them.
Second Prize: $1000 in Savings Bonds L
Third Prize: 600 in Savings Bonds GO STILL FURTHER Sl ARl e
Fourth Prize: 500 in Savings Bonds Keep in close touch with your CBS-Hytron distributor. Watch soon for additional
Fitti Prize: 400 in Savings Bonds supporting material to identify you as a Certified Quality Service dealer:
Sixth Prize: 300 in Savings Bonds
Seventh Prize: 200 in Savings Bonds 1. €QsS illuminated window sign
Eighth Prize: 100 in Savings Bonds 2.€QS metal flange sign
Ninth Prize: 50 in Savings Bonds 3. cas di il ! card
Tenth Prize: 25 in Savings Bonds - €S direct-mail postal cards

Remember, your CBS-Hytron distributor's 4.€Qs newspaper mats, etc.

salesman can also win other big prizes. Be

sure Lo write his name, too, on your Contest 5 . o mie

entry. Entry blanks are available in your CBS HYTRON, Main Office: Danvers, Mass.
CQS Kit . .. or from your CBS-Hytron dis- ——— S NSNSy S
tributor. Beat the closing date, Dec. 15, Manufacturers of

1953. Receiving Tubes Since 1921

A Division of Columbia Broadcasting System, Inc.

A member of the CBS family . . . CBS Rodio » CBS Television
Columbio Recards, Inc. » C8S Loboratories ¢« CBS-Columbig, Inc. ¢ ond CBS-Hytron

hECEIVING...TRANSMITTING +++SPECIAL-PURPOSE AND TV PICTURE TUBES o GERMANIUM DIODES AND TRANSISTORS
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ere comes opportunity

...ready or not! y

e Prepare now for the new Radio-TV -Electronics boom.
Get in on VHF and UHF . . . aviation and
mobile radio . . . color TV ... bineural sound! The
International Correspondence Schools can help you!

If you've ever thought about Radio or Television as a career . . .
if you have the interest, but not the training . . . if you’re waiting
for a good time to start . .. NOW’S THE TIME!

No matter what your previous background, I.C.S. can help
you. If Radio-TV servicing is your hobby, 1.C.S. can make it your
own profitable business. If you're interested in the new develop-
ments in Electronics, 1.C.S. can give you the basic courses of
training you need. If you have the job but want faster progress,
I.C.S. can qualify you for promotions and pay raises.

1.C.S. training is success-proved training. Hundreds of 1.C.S.
graduates hold top jobs with top firms like R.C.A.,G.E., DUMONT,
I.T.&T. Hundreds of others have high ratings in military and
civil service. Still others have successful businesses of their own.

With 1.C.S.. you get the rock-bottom basics and theory as well
as the allimportant bench practice and experimentation. You
learn in your spare time—no interference with business or social
life. You set your own pace—progress as rapidly as you wish.

CHECK THESE SEVEN Free career guidance: Send today for the two free success books, the
36-page “How 10 Succeed” and the informative catalog on the course you
FAMOUS 1. C. S. COURSES check below. No obligation. Just mark and mail the coupon. With so much
—_ONE FOR YOU! at stake, you owe it to yourself to act—and act fast!
o s e s e oo oo oo JCS,—the lifetime Christmas gift I.C.S., Scranton 9, Penna.
D PRACTICAL RADIO-TELEVISION
ENGINEERING — Foundation course l 0 c
tor radio-television career, Basic prin- I NTERNAT NAL RRESP N DENCE SCHO OLS
ciples plus advanced training. Radio. b
Sound. TV.
s BOX 2882-J, SCRANTON 9, PENNA.
D :lltall]'tyv)v!)i "ouvﬂigg Izosntmisnl‘cla“p—osto Without cost or abligation, send me “HOW to SUCCEED" and the booklet about the course BEFORE which | have marked X:
M echn i - . .
tudi ART ] Heating O Petroleum—Nat’l Gas O Electrical Drafting POWER
tions in tetevision. Camera, studio, trans- vt 1 . A "
lopnichion oo v, | g, Bt GRedeteise Qhein et e
and instalfation of TV equipment. 8 Sas’;l;gnlﬂluslralinz (=] En';eﬁ(gcl'rad":ss CIVIL, STRUCTURAL o ;jlhcsl:h of«%"«?ot:' E EI‘ eflvic Liggtl and Eow_el p
i 2
[ TELEVISION RECENER SERVIC- | (O Skokhingand pantis O Business Adminstatin SN e O Mathematics B Stationary Fureman -
ING—Instaflation, servicing, con- [ Show Card and Sign Lettering [J Certified Public Accountant O Structural Engineering [J Commercial RADIO, TELEVISION
version. Deatership. For the man who AUTOMOTIVE D Bookkeeping and Accounting [ Suryeying and Mapping O Good English COMMUNICATIONS
knows about radio and wants TV CJ Automobile, Mechanic ] Office Management O Structural Drafting MECHANICAL [ Practical Radio—TV Eng'¢'ing
traini [ Auto Elec. Technician [ Stenography and Typing T AND SHOP O Radio Operating
raining. £ Auto Body Rebuildi S o {3 Highway Engineering Mechani . » O Radi 9 TV Servici
uan A y hg uilding [m] acralar_lra ) Reading Blueprints [J Mechanica! Engineering Tal io an v %mr.hnz
A . onstruction Engineering 4 3
D RADIO & TELEVISION SERVICING I:]:l’)n Ie ll&ls E\g a Eederal ‘a:x q ac Ton Engineeri a Ilm‘iiustn‘alI Engineering SEI! e:mon—- echnician
—Designed to start you reparring, in- AVIATION 8 L;‘(’("}"‘r,("""‘mw"‘o ence @ O Sanitary Engineering B F’l‘”";:’ ashs‘upemslon O el R otk
stalting am'j servicing "‘di" ";d ""h" [ Aeronautical Engineering Ir. ] Personnel and Labor Relations _ DRAFTING [w] Mechanical %nmng RA{ LROA
:L’J‘:::“‘ vers soon after starting the 8 :irc:aﬂ Eggi?g Mechanic [ Advertising 1 8 :""’" Dra"ul’)‘rlallinz a mnchi_ne Oesigg.nvaglinz o l(.’gcnnl‘mliva En'g‘ineer
) B"lg IaEeDI’l:gn' E‘| m‘:;lglng Small'gusineu O Electrical Drafting 8 T:oclhéjn:sii?\np factzs 8 A.i:s;ra'ioecsnmuwcaar Inspector
O RADIO & TELEVISION SERVICING [ Architecture ] Ocean Navigation E g!‘ech:;mclalotr)r'a(viuna 0 Industrial Instrumentation  CJ Railroad Administration
WITH TRAINING EQUIPMENT- O Arch. Drafting ] Sales Management a Sh’:ecl%:ul Bral’;?nz CJ Machine Shop Inspection TEXTILE
fimeu et o e 0 | G ol Qgeisii, G aBi I T e T
::‘g';l-&r:;a radio servicing equipment 8 g;::::::: E“f,:"' Work O -léa"f‘ﬁcz'ualnsa!;:v' o Pléi[qu‘;x:rv:‘ylincha:d Drafting 8 Sa’ﬁgm:m w(ehu,;z" 8 &aardl_n': :m; s,";’,‘"!"g
: ‘oreman eat Treatment— ur, rping an: vin
[J Reading Blueprints [J Chemical Engineering (O Etectricat Engineering [J Sheet Metal Work o a l.oor?| Fixing 3 Throwing
D RADIO OPERATING COURSE— [J House Planning [ Chemistry [ Electrician [0 Sheet Metal Pattern Drafting J Finishing and Dyeing
Special curse to help you pass the 0O Plumbing £ Analytical Chemistry O Eectrical M O Retrigerati O Textile Designing
Government examination for operator’s
licenses.Cade. TV.FM.Rad| Name. Ag Home Address.
INDUSTRIAL ELECTRONICS— . .
u Broad, solid background course devoted City Zone State Working Hours. AM. toPM
t:pp"hi:a‘gﬁm" tube and to its many Occupath Canadian residents send coupon to International Correspondence Schools Canadian, Ltd.,
. Montreal, Canada. . . . Special tuition rates to members of the U. S. Armed Forces.
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4425 NORTH CLARK STREET
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THE RADIO MONTH
SEVENTY-ONE NEW TV stations

ave gone on the air between our last

report in this column and October 10,
KAFY-TV Bakersfield, Calif. .............. 29
KCCC-TV  Sacramento, Calif. . 40
KCMO-TV Kansas City, Mo. . . b
KEDD-TV Wichita, Kansas . 16
KERO-TV Bakersfield, Calif. ...... 10
KETX Tyler, Texas ......ccuuunnnnnn.. 19
KEYT Santa Barbara, Calif. . 3
KFAZ Monroe, La. ....... 43
KFEQ-TV St. Joseph, Mo, .... 2
KFSD-TV  San Diego, Calif. ... 10
KGBS-TV  Harlingen, Tex. ...... 4
KGGM-TV Albuquerque, N. M. terecessennn 13
KHQA-TV Hannibal, Mo. ..... . 1
KHSL-TV  Chico, Calif. ..... 220
KIEM-TV  Eureka, Calif. ... . 8
IVA Yuma, Arizona ..., . 11
KJEO Fresno, Calif. ........... . 47
KMBC-TV  Kansas City, Mo. ..........oooes 9
(Shares time with WHB-TV)
KMBY-TV Monterey, Calif. ................ 8
{Shares time with KSBW.TV)
KNOE-TV Monroe, La. ................... 8
KOAT-TV Albuquerque, N. M. 7
KOIN-TV  Portland, Oregon . [ ]
KOPR-TV  Butte, Mont. ..... 4
KRBC-TV  Abilene, TeXa8 ..cc..uunnnorones 9
KRDO-TV  Colorado Springs, Colo. ......... 13
KSBW-TV  Salinas, Calif. ...........o00... 8
{Shares time with KMBY-TV)
KVOA-TV Tucson, AriZ. «v.eeusreeenonnnss 4
KXLF-TV Butte, Mont. ....c...uuusonoonns -8
KYTV Springfield, Mo. v.v.v00nnnnnn.nn 3
KZTV Reno, Nevada ..... . 8
WACH Newport News, Va. . 33
WATR-TV Waterbury, Conn. . 58
WBES-TV Buffalo, N. Y. ........... . 59
WBUF-TV Buffalo, N. Y. ...0.0000nuun ... 17
WCAN-TV Milwaukee, Wis. .......... oo 26
WCHA-TV Chambersburg, Pa 46
WDAK-TV Columbus, Ga, .. 28
WEAR-TV Pensacola, Fla. .. 3
WECT-TV Elmira, N. Y. ........... ol 5.
WEHT Henderson, Ky. ....... . 50
S Pittsburgh, Pa 16
WGEM-TV Quincy, Il ........... 10
Kansas City, Mo. ...... 9
(Shares time with KMBC-TV)
Memphis, Tenn. ......... . 13
Ashtabula, Ohio .. . 15
Springfield, IN. ..., . 20
Dayton, O. ........ . 22
Wilkes-Barre, Pa. ... . 84
Lansing, Mich. ......,. . b4
W. Palm Beach, Fla, .21
Augusta, Ga, ..... . B
Louisville, Ky, .... . 21
Charleston, W. Va. . 49
Macon, Ga. ......... .13
WMIN-TV St. Paul, Minn. .......oe00..... 11
(Shares time with WTCN-TV)
WMT-TV  Cedar Rapids, If. ...0000esensn.. 2
WNOK-TV Columbia, 8. C. ......... 0000000 67
WOKY-TV Milwaukee, WiS. coveeueennonn.. 19
WPMT Portland, Me. ...cvvueinnnnann,. 88
WREK-TV Rockford, Il ... 13
WROL-TV Knoxville, Tenn. 8
WSJS-TV_ Winston-Salem, N, 12
WSVA-TV Harrisonburg, Va. ...c...0e0... 3
WTAOQ-TV Cambridge, Mass. tiitsececssess BB
WTAP Parkersburg, W. Va. .,......... 15
WTCN-TV Minneapolis, Minn. ...ec..e..... 11
(Shares time with WMIN-TV)
WTOB-TV Winston-Salem, N. C. .......... 26
WTOK-TV Meridian, Mias. ..eveveveenson.. 11
WTSK Knoxville, Tenn. . 5 .. 26
WTVH-TV Peoris, Ill. ....... o . 19
WVEC-TV Hampton-Norfolk, Va. ... . 1

5
KFXD-TV Nampa, Idaho (Channel
6) has discontinued operations.
As of October 10, there were 284
television stations—196 v.h.f., 88 u.h.f.
—in operating in the U.S.)

BING CROSBY ENTERPRISES may
be forced to release their VTR (Video
Tape Recorder) system to the tele-
vision industry by early 1954 due to
demands by the Government, plus com-
petition from other firms. RCA, for ex-

| ample, announced a demonstration of

their tape recording system for Decem-
ber 1.

Frank Healey, executive director of
the electronic division of BCE, said
that various federal agencies are in-
terested in VTR for radar, moving tar-
get and guided missile programs, and
are pressing for quick development.

He said GE, Magnacord, RCA, Ar-
mour Research Labs, and Ampex are
working on video tape recording, but
that BCE hopes to be first.

TWO FM PROGRAMS on a single
channel are made possible by an in-
vention demonstrated by Major Edwin
H. Armstrong and John Bose at Col-
umbia University recently. The system
provides for at least two high-quality
FM programs on an existing FM chan-
nel. The second, or side, channel op-
erates as a subcarrier of 27.5 ke, which
is frequency-modulated +5 ke, by the
second program. The 27.5-kc subcarrier
in its turn modulates the main carrier
#+20 ke. The frequency range of the
second channel is 8,000 cycles, and the
15,000-cycle range of the main channel
is unimpaired. The signal-to-noise ratio
of the side channel is 10 to 20 db poorer
than that of the main channel, but still
meets the FCC specifications for a
normal FM broadcast station. Interfer-
ence between the two channels was
virtually inaudible.

Four to six extra tubes are needed
in the receiver to extract and demodu-
late the side carrier. These follow the
regular discriminator and comprise a
27.5-ke i.f. system followed by another
discriminator. A separate audio ampli-
fier must be used of course. The addi-
tional equipment may be attached to
an existing FM set, though Major Arm-
strong pointed out that .only receivers
with excellent noise discrimination
characteristics could be used.

The new transmission system im-
mediately suggests the possibility of
binaural broadcasting without the cum-
bersome two-station setups now re-
quired. Major Armstrong suggested
other uses, which he said might be the
means of putting FM ¢n a paying
basis. Since the side channel can carry
a program entirely different from the
main one, it might provide a special
news, sports or other service, to a spe-
cialized audience, while the main chan-
nel could be used for high-fidelity music
or other type of general program. Rev-
enues from the special program would
offset costs of the general one.

RADIO HOMES outnumber those
with electricity, the census bureau re-
ports. The bureau discovered that
9E.7% of all homes have radios, with
only 94% having electricity. The diff-
erence indicates battery sets in use.

The report points out the rapid in-
crease of radios in the home, fron: 40%
in 1930 to 83% in 1940 to almost one
or more in every home by 1950. Tele-
vision in the home was still relatively
new in 1950, the bureau said, adding
that the census showed about 5,000,000
sets, mostly in urban homes.

TOKYO TV STATION TOK, the first
television - station in Japan, has
begun broadcasting. The Tokyo unit
is the anchor station of a very exten-
sive telecommunication plan, by which
all forms of communications will be
transmitted by -single radio-relay 8ys-
tem using microwave stations situated
on mountain top locations.

The equipment used in the Tokyo
station was bought from RCA and is
fully paid for. The entire network is
expected to cost about $15,000,000 in
combined currencies. END

RADIO-ELECTRONICS
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NEW HOME OF ALLIED RADIO
ultra-modern facilities TO SERVE YOU BEST

=——1

the only
COMPLETE
catalog for

get your
valve-packed

1954
ALLIED

268-PAGE CATALOG
The World's Largest Stocks

e TV and Radio Parts

e Test Instruments

o High-Fidelity Equipment
e Custom TV Chassis

everything in

TV, Radio and
Industrial

Electronics

Youwll want the one complete Buying Guide to
e AM, FM Tuners and Radios Everything in Electronics—268 pages packed
o Recorders and Supplies . with the world’s largest se.lectiox} of quality
. equipment at lowest, money-saving prices. See all

o P. A. Systems, Accessories the latest releases in custom TV chassis,
o Amateur Station Gear TV antennas and accessories; AM and FM tuners
e Builders' Kits, Supplies and radios; everything in High-Fidelity custom
e Equipment for mdusit components; latest P.A. Systems and accessories;
quip Y recorders and supplies; Amateur receivers,
transmitters and station gear; specialized industrial
electronic equipment; test instruments; builders’
kits; huge listings of parts, tubes, tools, books
—your choice of the world’s most complete stocks of
quality equipment. ALLIED gives you every
buying advantage: speedy shipment,

expert personal help, lowest prices, liberal terms,
assured satisfaction, Get the 1954 ALLIED
Catalog. Keep it handy —and save time and
money. Send for your FREE copy today.

Fastest Service in
Electronic Supply

SAVE ON EVERYTHING
IN ELECTRONICS

SEND FOR THE LEADING

ELECTRONIC BUYING GUIDE ALLIED RADIO

World's Largest Electronic Supply House

ALLIED RADIO CORP., Dept.2-M-3

TV and HI-FI SPECIALISTS 100 N. Western Ave., Chicago 80, lifinols_

EASY-PAY TERMS

Use ALLIED'S liberal Easy
Payment Plan—only 10%
down, 12 months to pay—no

carrying charge if you pay in the latest releases and largest Name.
60 days. Available on Hi-Fi stocks of equipment in these
and P. A, units, recorders, TV important fields. If it's ony- Address .
chassis, test instruments, thing in High-Fidelity or Tele-
Amoteur geor, efc. vision—we have it in stock]
City Zone. State

DECEMBER, 1953

To keep up with developments
in High-Fidelity and TV, look
to ALLIED. Count on us for all

F-"----"-_-_-‘-'

[ Send FREE 268-Page 1954 ALLEED Catalog.

| g T P T L L DL



CUSTOMERS EVERYWHERE KNOW
’SYLVANIA TUBES JUST
CANT BE BEAT FOR QUALITY?

WHY SYLVANIA PRODUCTS
MEAN BETTER BUSINESS !

YOU’RE really on board the better-profit special when you feature
Sylvania Picture Tubes and Receiving Tubes.

Your customers know Sylvania as a ;- >ncer in the development of Television keep s fe"ing
fine radio and television products. From ._: very beginning, the name

Sylvania has stood for the highest possible quality. And, as the indus- : abouf Sy'van ia qua'ify
try has progressed and expanded, Sylvania has taken great care to )
maintain its recognized leadership.

Now, due to advanced manufacturing techniques and precisionw
testing methods, Sylvania tubes can point to outstanding records, both
in long life and fine performance. Today 7 of the 10 leading set man-
ufacturers use Sylvania Picture Tubes and Receiving Tubes.

!
So, if you want recognized quality working on your side . . . sell - -
Sylvania! Call your local Sylvania Distributor for the latest fall prices h‘/j ‘
and money-making promotion offers, or write to: Sylvania Electric [ t
Products Inc., Dept. 38R-1712, 1740 Broadway, New York 19, N. Y.

Sylvania’s popular nation-wide television
show “Beat the Clock” continues to tell

- ; millions of your customers week after
week, all through the year, about the
j" unbeatable quality of Sylvania products.

N ucHTING « RADIO « ELECTRONICS - TELEVISION ey S e (Condel be.
RADIO-ELECTRONICS
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CREI prepares you
quickly for success in

l
|

MBROADCASTING

Ml TELEVISION

B MANUFACTURING
W COMMUNICATIONS
B SERVICING

W AERONAUTICAL

The future is in your hands!

The signs are plain as to the future of the trained men in the electronics
industry. It is a tremendous industry, and—at the present time there are more
jobs than there are trained men to fill them. But—when there’s a choice between
a trained and untrained applicant, the trained man will get the job. Your
biggest problem is to decide on—and begin the best possible training program.

CREI Home Study . . .
The Quick Way to Get There.

Since 1927, CREI has given thousands
of ambitious young men the technical
knowledge that leads to more money and
security. The time-tested CREI procedure
can help you, too—if you really want to
be helped. CREI lessons are prepared by
experts in easy-to-understand form. There
is a course of instruction geared to the
field in which you want to specialize. You
study at your convenience, at your rate of
speed. Your CREI instructors guide you
carefully through the material, and grade
your written work personally (not by
machine).

Industry Recognizes
CREI Training.

CREI courses are prepared, and
taught with an eye to the needs and de-
mands of industry, so your CREI diploma
can open many doors for you. Countless
CREI graduates now enjoy important,

C€aritoL RADIO
ENGINEERING INSTITUTE

An Accredited Technical Institute e Founded in 1927

3224 16th Street, N.W.

DECEMBER, 1953

good-paying positions with America’s
most important companies. Many famous
organizations have arranged CREI group
training for their radio-electronics-tele-
vision personnel. To name a few: All
America Cables and Radio, Inc.;
Canadian Aviation Electronics, Ltd.;
Canadian Broadcasting Co rporation;
Columbia Broadcasting System; Canadian
Marconi Company ; Hoffman Radio Cor-
poration; Machlett Laboratories; Glenn
L. Martin Company; Magnavox Com-
pany; Pan American Airways, Atlantic
Division ; Radio Corporation of America,
RCA Victor Division; Technical Ap-
pliance Corporation; Trans-Canada Air
Lines; United Air Lines. Their choice for
training of their own personnel is a good
cue for your choice of a school.

Benefits Felt
Right Away.

Almost immediately, you feel the
benefits of CREI training. Your em-
ployer, when informed of your step to-
ward advancement (only at your request),
is certain to take new interest in you and
in your future. What you learn in CREI
Home Study can start helping you do a
better job immediately.

MAIL COUPON TODAY ‘

CAPITOL RADIO ENGINEERING INSTITUTE
Dept. 1412 3224 16¢h St., N.W., Washington 10, D.C,

-
|
FIELD OF 0 Practical Radio Engineering Engineering l
GREATEST l[] Broadcast Radio Engineering (AM, FM, TV) l

INTEREST O Practical Television Engineering
A, . v eeeeeenensoenncesssososssssscossossasssssssosssssacacronsersansosss l
. SAIBEY. o e e v veeesvoroerroasssasonsesserasasosanscssonsarsatoscoscassrarasaasse I
Washington 10, D. C. (T BB O0EE 000000 00 dbacos008 000 B 0uaS 50000005 Zone...... State......coeeeens i
Check—[ Residence School [0 Veteran l
-----_--_——_—--_—_----_-‘

Send booklet “Your Future in the New World of Electronics” and course?)utline.
CHECK ‘D TV, FM & Advanced AM Servicing

ELECTRONICS

CRE] also offers
Resident Instruction

at the same high technical level—
day or night, in Washington, D. C. New
classes start once a month. If this instruc-
tion meets your requirements, check the
coupon for Residence School catalog.

INFORMATION FOR VETERANS

If you were discharged after June 27, 1950—let the
new G. L. Bill of Rights help you obtain resident
instruction. Check the coupon for full information.

Get this fact-packed booklet
today. It's free.

Called “Your Future in the New
World of Electronics,” this free illustrated
booklet gives you the latest picture of the
growth and future of the gigantic elec-
tronics world. It includes a complete out-
line of the courses CREI offers (except
Televisionand FM Servicing) together with
all the facts you need to judge and com-
pare. Take 2 minutes to send for this book-
let right now. We'll promptly send your
copy. The rest—your
future —is up to you.

. srecreamics N

0 Aeronautical Radio



16

R e

1 for PA

LIKE ON TV

636
_?lzmm

DYNAMIC
MICROPHONE

Gives you features

similar to those

in the famous

E-V Slim-Trim

TV Micropl'lo'nes.
That's why;i it is

outstanding

;gr Public Address,
Recording and other
general-purpose use.

List Price v .o e ® 470

SE
SMOOTH RESPON
60-13,000 CPS

HIGH OUTPUT
OMNIDIRECTIONAL

ACOUSTALLOY
DIAPHRAGM

BUILT-IN
BLAST FILTER

Can be used

in the hand, ‘.
on a stand,

or overhead

SEND FOR BULLETIN

Cledtoice

21 CARROLL sT. * IUCHANAN, l;MSC:
‘Exporl:l:! E 40th St., N.Y.16, U-S:

RADIO BUSINESS

BAROMETER of the PARTS INDUSTRY

of September and October.

e S -
j No. of Manufacturers

- During October, 82 of the leading 400 manufacturers of Radio-
Electronic-Television parts and equipment made changes in their lines. There
Wwas an increase in “change activity” as compared to September.

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

No. of Products

i September I October

* Increase over September
** Decrease from September

continues to be plac
months.

Merchandising and Promotion
United Motors Service Division of
General Motors, Detroit, has inaugu-
rated a series of electronics service
classes for United Motors electronic dis-
tributors and the service personnel of
their dealer accounts. The first classes

will be held in the new Detroit Train-
ing Center, the first of 35 such training
schools to be built across the country.

Erie Resistor Corp., Erie, Pa., devised
a new method of packaging its style

413 high-voltage ceramicons. Six ceram-
icons and sixteen terminals of five dif-

Comment: The total number of manufacturers making changes in their lines has increased
since last month’s :gort. Among these manufacturers reporting changes, the emphasis
on price changes, a trend that has

|Ecreased prices 19 l 24 ' | Increased price; [ 789 | B 1,874— 14

I‘Decre:med_prlc_es . 97 _ 24 | &creased prices ' 40 184_
For a summary of the most active product categories, see the following tables:
T Increased | Decreased . New Dlscontlr;;ed—

Prices u‘ Prices ‘ Products ! Products
Product Group 1 il | i

No. of | No. of | No.of | No. of | No. of | No. of !/ No.of | No. of |
Mfrs. |Products { Mfrs. [Products|| Mfrs. | Products|| Mfrs. | Products!

Antennas & Access. | 4 | 9w | 7 | gz 17 | e | 8 208%
Capacitors Lo | o3 e | 2 | & | o or* |
Controls & Resistors| 2 NN 2 | el 0 | o |

‘ Sound & Audio | 6 | 15| 3 | ge | 15 [ 3|l 13 85+
Test Equipment | 3 | 615* || 1 | 31* | 5 | a=]| 3 93*
“Transformer :2‘: 291* HECEE 01 |1 -—3;
| Tubes [ 7 | ser | 6 | s | 9 | eaw( g | a2
| Wire & Cable o | o Il 2 g || 2 e+ 0 | o

f * Increase over September
** Decrease from September

n evident for the last three

This data is prepa're—d by the staff of United Catalog Publt:.Iera, Inc., 110 La!:y;téc Street, New
York, publishers of Radio’s Master, the Official Buying Guide of the Parts Industry.

ferent types are packed in a cardboard
box for convenient stocking.

CBS-Hytron, Danvers, Mass., devel-
oped a new Certified Quality Service
Plan built around a service tag attached
to the consumer’s TV set. In connection
with the new plan, CBS-Hytron is spon-
soring a contest for radio and TV serv-
ice technicians and for distributor sales-
men. First prize for technicians is a
Ford panel truck. The contest closes
December 15.

Certified
QUAMITY SERVICE

B < Crriinoreed -t
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Sprague Electric, North Adams,
Mass., designed a new jumbo dummy
capacitor carton as a point-of-sale dis-
play for its distributors. The company
also announced that reprints of its “Be-
ware the Service Bargain” ad are avail-

(CONTINUED ON PAGE 18)
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MY GRADUATES ARE

“I’l1 olwoys be “Thanks to your our excelient in-
groteful to your training, | quariﬁod struction helped me
troining whic for a good job as get my present jab
helped me get my o Receiver Tester.’’ as an airpart radio
present fine pasi- mechanic .’

tion as Assistant " —Eugene E. Baske
Parts Manager.’’

—Norman Weston

t B
g I

“I’'m making good
money in my own
business, repoiring
§ and instolling rodio

ond TV sets —

thanks to your
training.’” —lrwin Polansky

\

—Paul Frank Seier

L. C. Lane, B.S., M.A,

President; Radio-Television Training Association
Executive Director: Pierce School of Radio &
Television

i UUR ; fl As pare of your
training, 1 give you ALL the above equipment you need and more to
prepare for a BETTER PAY TV job. You build and keep a professional
GIANT SCREEN TV RECEIVER complete with big picture tube, takes
any size up 0 2l-inch...also a Super-Het Radio Receiver, RF Signal
lGenerator, Combination Voltmeter-Ammeter, Ohmmeter, C-W Telephone
Transmitter, Public Address: System, AC-DC Power Supply. Everything
supplied including all tubes!

» %04 cOOD SPARE TIME EARNINGS' PV
3 MORE MONEY AND A CAREER < most from the very start you can

4 t N earn exera money while learning,
’,IARE WAITING FOR YOU HERE '\Q\ repairing Radio-TV sets for friends
EXPERT FM-TV TECHNICIAN

and neighbors. Many of my students

earn up to $25 a week...pay their

TRAINING ! SAVE VALUABLE TIME 'L training from spare tume earn-
M TV Technician Course can ings. . .start their own profitable

save you months of training if you _S€rvice business. Act now! e
have previous Armed Forces or [ILLVYSIRLRLUILCIRLEILTE (4
civilian radio experience! Train at NIV LI @AM I W3 417

:’noe'::: :;"}l‘)uklll:; oélglrtss.cilg%&qu_{% ou get two weeks, SO hours, new stations go on the air. You too can take your

. ot intensive Laboratory work on place in America’s booming TELEVISION and
ﬁ,lécgé}:}:'s" ;'l'_cll_ ?U%Nﬁgﬁ[i%”;}-‘r modern electronic equipment at our  Electronics industries . . . enjoy the success and hap-
NO EXTRA COST! associated school in New York City  piness you always wanted. Keep your present job

FUTURE AS A TRAINED TV TECHNICIAN! ggitiitenit il
of new jobs in are opening up in every state as

iy —Pierce School of Radio and Tele- while 1 prepare you at home for a life-time career
3{3R Im- vision. And 1 give you all this AT as a trained TV Technician. You "learn-by-doing”’
portant for BET TER CY0BS re. NO EXTRA COST whatsoever, with the actual parts and equipment I send you . . .
quiring FCC License. You get this after you finish your home study the same successful
training AT HOME and AT NO training in the Radio-FM-TV Tech- methods thac have f LEARN ALL ABOUT
EXTRA COST Top TV jobs go to nician course and FM-TV Techni- helped hundreds of § COLOR TV.I give you the
FCC licensed technicians. cian Course. men— many wsth no { |acest principles and {
{ more than grammar § practical training in TV
school trainsng—mas- § COLOR!
ter television!

NEW! PRACTICAL TV CAMERAMAN & STUDIO COURSE! [E SOty

nrevious radio and TV training) | train you at home for a _big pay job
8)s the man behind the TV camera. Work with TV stars in TV studios or
“on location’’ at remote pick-ups! A special one-week course of practical }.
work on TV studio equipment at Pierce School of Radio & TV. our asso- f]
ciate resident school in New York City, is offered upon your graduation.f

MAIL COUPON FOR 4 FREE AIDS!
NO OBLIGATION WHATSOEVER!

VETERANS'

My schools fully approved to train veterans under new
G.l. Billl If discharged after June 27, 1950 — CHECK
COUPON! Also approved for RESIDENT TRAINING in

Mr. Leonard C. Lane, President Dept. R-12A
RADIO-TELEVISION TRAINING ASSOCIATION
52 East 19th Street, New York 3, N. Y.

Dear Mr. Lane: Mail me your NEW FREE BOOK. FREE
SAMPLE LESSON, and FREE aids 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)

. 0 . . N —A
New York City at Pierce School of Radio and Television — -
... qualifies you for full subsistence allowance up to $160 ADDRES3

| CITY — ZONE._._STATE.

I AM INTERESTED IN:

] O Radio-FM-TV Technician VETERANS!
Course Check here for

per month. Write for details.

RADIO-TELEVISION TRAINING ASSOCIATION

52 EAST 15th STREET, NEW YORK 3, N. Y. i B B e aicign Epyrs T eamins ot
Licensed by the State of New York Approved by the VA Course

(]
EEEEEEEEERER k.

DECEMBER, 1953



—

“To find and follow
the better way”’

INSIST ON
AMERICAN
MICROPHONES
D-33 Broadcast

D-22 Public Address

Send for FREE catalog 46

e

o

p

menican. microphone co.

' 370 South Fair O.cks Ave. * Pasadena, 1, Calif.
- — P |

RADIO BUSINESS

|

able to service technicians at a nominal
cost. Jumbo window posters of the ad
are available to jobbers for distribution
to their service technician customers.
Blonder-Tongue Laboratories, West-
field, N. J., is using an attractive yel-

B S oot ver comviersa

Ty 4

low and black display easel as a
point-of-sale display in its current sales
promotion program. The easel provides
for the mounting of one of the com-
pany’s Ultraverter u.hf. converters.

The General Electric Tube Depart-
ment awarded $2,500 as the first prize
in its recent “Write Your Own Ticket”
contest for radio and TV service tech-
nicians, to George Champlin, Centralia,
Wash. A. L. Champigny, advertising
and sales promotion manager for the
Tube Department, said that this year’s
entries far exceeded those received in
the first contest held in 1952.

Brach Manufacturing Co., Division of
General Bronze Corp., Newark, N. J.,

announced a new 3D advertising pro-
gram to introduce its new line of TV
products, according to Ira Kamen,
Brach vice-president.

Raytheon Manufacturing, Newton,
Mass., held another of its “How to In-
terpret What You See in U.H.F.” meet-
ings in Chicago recently cosponsored
by Allied Radio Corp., Raytheon Tele-
vision Distributors, and the Television
Installation and Service Association.

Rauland Corp., Chicago, produced a
documentary film portraying the manu-
facture of TV picture tubes. It is avail-
able through Rauland’s representatives
for distributor meetings.

LD.EA., Inc, Indianapolis, held a
special UH.F. Technical Forum in Nor-
folk, Va.,, a new u.h.f. territory, under
the direction of J. Gordon Dougherty,
field representative for the company’s
Regency Division.

Duotone, Keyport, N. J,, is including
a free 50-power hand microscope in its
dealer-serviceman kit. The device per-

mits the service technician to check
phonograph needles right in the ma-
chine.

Recoton Corp., New York City, an-
nounced plans for one of the biggest
advertising campaigns in its history on
its complete line of phonograph needles.

Production and Sales

RETMA reported that TV production
of 4,754,285 TV sets during the first
eight months of 1953 was at the highest
level on record for that period. 8,932,638
radio sets were produced as against
only 6,558,303 for the 1952 period

New Plants and Expansions

Aerovox Corp., New Bedford, Mass.,
merged its Wilkor resistor manufactur-
ing operation with the ceramic capacitor
operation of the Hi-Q Divison. Wilkor
moved from Cleveland to the three Hi-Q
plants at Olean and Franklinville, N. Y,
and Myrtle Beach, S. C. The combined
operation will be known as the Hi-Q
Division of Aerovox, but the Wilkor
name will continue to be used on all
resistor products.

Pyramid Electric, North Bergen,
N. J., capacitor manufacturer will open
a new plant in Gastonia, N. C., which
will provide 160,000 square feet of addi-
tional space.

Channel Master Corp., Ellenville,
N. Y., marked its sixth year of opera-
tion by opening a $1,500,000 manufac-
turing plant and a $500,000 aluminum
extrusion mill.

General Electric Electronics Division
established a new Commercial Equip-
ment Department. William J. Morlock,
general manager for commercial equip-
ment activities, was appointed general
manager of the new department.

Leader Electronics, Inc., manufac-
turer of the Superotor rotator, moved
to new larger quarters at 2925 East
55th St., Cleveland, Ohio.

Pioneer Electronics Corp. formally
opened its new West Angeles plant with
ceremonies attended by civic and indus-
trial leaders. The company plans to pro-
duce 1,000 picture tubes per day.

Audio Devices, New York City, ac-
quired the assets and good-will of Ad-
vance Recording Products, Long Island
City, N. Y.

Cal-Tronics Corp., Los Angeles test
equipment designer and manufacturer
moved to a new plant in the Imperial
Industrial District at 11307 Hindry
Avenue.

Precise Development Corp., Ocean-
side, N. Y. acquired an additional
building in that community.

Arcturus Electronics, Newark, N. J.,
plans to begin the manufacture of tele-
vision picture tubes at a newly acquired
plant in Easton, Pa.

Radio Condenser Co. has begun op-
erations in part of its new 90,000-
square-foot manufacturing plant in
Camden, N. J.

The RCA Victor Tube Department
acquired a new warehouse in Dallas,
Texas, to speed service to distributors
of RCA tubes, parts, and batteries in
the Southwest. The new warehouse will
be under the managership of John
Cavallaro. END
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| Will Train You at Home

for Good Pay Jobs, Success in

RADIO-TELEVISION

J. E. SMITH
President
National Radie
Institute
Washington, D.C.
40 yeors of success
training men at
home in spore time.

]

Practice Broadcasting
with Equipment | Send

As part of my Communications
Course I send you kits of parts to
build the low-power Broadcasting
Transmitter shown at the left.
You use it to get practical experi-
ence putting a station ‘‘on the air,”
performing procedures demand

of Broadcasting Station Operators.
An FCC Commercial Operator’s
License can be your ticket to a
better job and a bright future;

Practice .Servicing
with Equipment | Send

Nothing takes the Iglace of PRAC-
TICAL EXPERIENCE. That’s wh

NRI training is based on LEARN)i
ING BY DOING. You use parts 1
furnish to build many circuits com-
mon to Radio and Television. With
my Servicing Course you build a
modern Radio (shown at right). You
build a Multitester which you use to
help fix sets while training. Many
students make $10, $15 a week extra

fixing sets in spare time starting a
few months after enrolling. All
equipment is yours to keep. Card
below will bring book showing other
equipment you build.

my Communications Course gives
you the training you need to get
your license. Mail card below and
see in my book other valuable
equipment you build.

AVAILABLE TO

VETERANS

UNDER G.1. BILL

r---—-—--‘--—-——--‘----—---

CUT OUT AND MAIL THIS CARD NOW
Sample Lesson & 64-Page Book

Both FREE

This card entitles you to Actual Lesson on Serviciugi
shows how you learn Radio-Television at home. You
Book, "How to Be a Success
ail card now!

also receive my 64-Pa§2
in Radio-Television.”

NO STAMP NEEDED! WE PAY POSTAGE

Mr. J. E. SMITH, President,
National Radio Institute, Washington 9, D.C.

Mail me Lesson and Book, “How to Be a Success in Radio-
Television.” (No n will call. Please write plainly.)

Television is Growing Fast
Making New Jobs, Prosperity

More than 25 million homes now have Television sets

being sold every week. Well
, service TV sets.

and thousands more are :
trained men are needed to make, ins

About 200 television stations on the air with hundreds NAME . ..ottt eeaineanisnansosaasssanssases AGE......
more being built. Think of the good job opportunities

here for qualified technicians, operators, etc. If ou’re ADDRESS. ..ot ottt sasaecasaasseasontetasatsseasss
looking for opportunity get started now learning Radio-

Television at home in spare time. Cut out and mail CIIY e S o o ke i e . o ZONE STATE.........

stage free card. J. E. Smith, President, National Radio ——
nstitute, Washington, D. C. OUR 40TH YEAR. VET of discharge ] =
BCD [




- Irain at Home to JumpYour Pay

as aRADIO-TV Technician (-

Get a Better Job—Be Ready for a Brighter
Future in America’s Fast Growing Industry

Training PLUS opportunity is the PER-
FECT OMBINA’FION for job security,
good pay, advancement. When times are
ood, the trained man makes the BETTER

AY, GETS PROMOTED. When jobs are
scarce, the trained man enjoys GREATER
SECURITY. NRI training can help assure
you and ly;;gur family more of the better
things of life.

Radio-Television is today’s opportunity
field. Even without Television, Radio is
bigger than ever before. Over 3,000 Radio
Broadcasting Stations on the air; more than
115 million home and Automobile Radios
are in use. Then add Television. Television
Broadcast Stations extend from coast to
coast now with over 25 million Television
sets already in use. There are channels for

1,800 more Television Stations. Use of

NRI Training Leads
to Jobs Like These

BROADCASTING
Chief Technicion
Chief Operator
Power Monitar
Recarding Operatar
Remote Control
Operator

SERVICING

Home ond Auto
Radios

P. A. Systems

Televisian Recaivers

Electranic Controls

FM Radios

IN RADIO PLANTS
Design Assistant
Transmitter Design
Technician
Service Manager
Tester
Serviceman
Research Assistant

SHIP AND HARBOR
RADIO

Chief Operator

Assistant Operator

Radiatelephone
Operatar

GOVERNMENT RADIO

Operator in Army,
Novy, Marine Corps,
Coast Guard

Farestry Service
Dispatcher

Airways Radio
Operatar

AVIATION RADIO

Plane Radio Operator

Transmitter Technician

Receiver Technicion

Airport Transmitter
Operator

TELEVISION

Pi:k-u? Operator

Voice Tronsmitter
Operator

Television Technician

Remote Control
Operator

Service and
Maintenance
Technicion

POLICE RADIO

Transmitter Operator
Receiver Serviceman

Aviation and Police Radio, Micro-Wave
Relay, Two-way Radio communication for
buses, taxis, trucks, etc. is expanding. New
uses for Radio-Television principles coming
in Industry, Government, Communications
and Homes.

My Training is Up-to-Date

You Learn by Practicing

Get the benefit of my 40 years experience
training men. My well-illustrated lessons
give you the basic principles you must have
to assure continued success. Skillfully de-
veloped kits of parts I furnish “bring to
life’” the principles you learn from my les-
sons. Read more about equipment you get
on other side of this page.

Naturally, my training includes Tele-
vigion. I have, over the years, added more
and more Television information to my
courses. The equipment I furnish students
gves experience on circuits common to

OTH Radio and Television.

Find Out About the Tested

Way to Better Pay
Read at the right how just a few of my
students made out who acted to get the
better things of life. Read how NRI stu-
dents earn $10, $15 a week extra fixing
Radios in spare time starting soon after
enrolling. Read how my graduates start
their own businesses. Then take the next
step—mail card below.
ou take absolutely no risk. I even pay
postage. I want to put an Actual Lesson in
your hands to prove NRI home training is
practical, thorough. I want you to see my
64-page book, “How to Be a Success in
io-Television” because it tells you
about my 40 years of training men and
important facts about present and future
Radio-Television job opportunities. You
can take NRI training for as little as $5
a month, Many graduates make more than
the total cost of my training in two weeks.
Mailing postage free card can be an im-
ortant step in making your future success-
Ful. J. E. Smith, President, National Radio
{(nﬁgalte. Wasghington 9, D. C. OUR 40TH

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

BUSINESS REPLY CARD

No Pastage Stamp MNecessary If Mailed In The United States

POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE
16th and U Sts.,N.W.
Washington 9, D. C.

L]

Y

i | .Sut'cess

LT

J. E. Smith, President S
National Radio Institute E

The men whose messages are published
below were not born successful. Not so
long ago they were doing exactly as you
are now . . . reading my(z;d! They decided

they should KNOW MORE . .. so they
eou{d EARN MORE . . . s0 they act,ed!‘ }

Mail card below now.

| TRAINED THESE MeN

$10 0 Week
In Spare Time

“"Before finishing, I
earned as much as $10
a week In Radlo servic-
ing, in my spare time. I
recommend NRI'". 8.
J. Petruff, Miami, Fla.

Handlcapped
but Successful

"1 am now Chief Engl-
s neer at WHAW. My
left hand Is off at the
wrist. Amancando . ..
If he wants to.” R, J.
Hulley, Weston, W', Va. -

S

'

Has Own
Radio-Television Shop

’Doing Radlo and
Television servicing full
time. Have my own
shop. I owe my success
to NRI." Curtis Stath,
Fort Madison, Iowa.

Control Operotor,
Station WEAN

"1 recelved my leens
and worked on sh
Now with WEAN
control operator. NRI
course Is complete.”’ R.
Arnold, Rumford, R. 1.

A

X,

Ipn.
1y

Has Growing
Business

“Am becoming expert
Teletriclan as well as
Radlotrictan, Without
'our course this would
e impossible.”” P.
Brogan, Loulsville, Ky.

Got First Job
Thru NRS
My first job was with
KDLR. Now Chlet
Engr. of Radio Equip-
ment for Police and

- |
Dept."” T. Norton,

: Fire 5
- " Hamliton. Ohlo.

Find Out What RADIO-TV Offers You

oy =
Bea

Start Soon to Make $10,
15 a Week Extra Fixing Sets

Keep your job while training. = -
Many NRI students make $10, e
$15 and more a week extra fixing
neighbors’ Radios in spare time
starting a few months after en-
rolling. I start sending you
special booklets that show you
how to fix sets the day you en-
roll. The multitester you build
with parts I furnish helps dis-
cover and correct troubles.

Do You Want Your Own Business? -

Many NRI trained men start
their own successful Radio-Tele-
vision sales and service business
with capital earned fixing Radios
in spare time. My book tells how
}fou can be your own boss. Joe
ravers, a graduate of mine, in
Asbury Park, N.J., writes: “I’ve
come a long way in Radio and
Television since graduating.
ve my own business on
Main Street.”




ASTRON SM* CAPACITORS

These SAFETY MARGIN capacitors offer the assurance of

greater all-around built-in dependability because of the
most exacting engineering specifications. To you, as it
does to thousands of other service men, SM* means
absolute customer satisfaction.

MINIMITE
CTROLYTIC }

ASTRON SM* TWIST PRONG

dry electrolytics are individually tested and guaranteed. They
! have earned wide acceptance by original equipment manu- , {
facturers. For quality replacement, you can rely on Astron’s |
high standards of quality manufacture. Your jobber stocks all .
popular replacement ratings. Cotalog AC-3A lists all ovouloble
SM twist prong ratings.

___ASTRON SM* u::pdiiu

fabulous..hew” member of 1 /hef'ﬂstron line
“tightest seal and toughest shell” in ded plashc
paper capacitors. They give outstdnding perform- L k
ance.under the most adverse tempera
moisture conditions, Lotk for the e
yellow iocketmﬂi the easy-to<spot Blue:
Point end-seal. Write for Butetin AB-20

/f e complete stgp/
”
/ o Mark

EPEND ON—INSIST ON

STRON.

Manufagturers of = complete line of oapacuors and filters
Jor every television, mdw and ele romc application.

3

ASTRON € PonAﬂou 25 GRANT / é | 'NEW JERSEY
, [\ comrromATION /
in Canada rles W. Pointon,/1926 Gerrard St /East, Toronto &
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CHANNEL MASTER
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, basically new type
of VHF antenna

i" ;AM PION®

_ the highest gain
'3 b aII channel VHF antenna
= \ er developed !

J [/I(‘ untrue new ‘31'/'/) /

RIPLE-POWERED DIPOLE

. .,L' Tn Pole” is a new antenna system in
the Low Band folded dipole also
;{,_3;' s three folded dipoles tied
‘ phase on the High Band. This
v'-’;. the Champion, the secret of

ai performance on all 12 VHF

oo L

The CHAMPION is onother great development of the world famous Channel Master laboratories.
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the CHAMPION is

the most sensitive all-channel
VHF antenna ever designed!

Stacked CHAMPION provides:

11-13 D B High Band gain
6'2-7%2 D B Low Band gain

Here is a totally NEW kind of antenna, com-
pletely different — in principal and performance
— from any VHF antenna you've ever seen! Since
the lifting of the TV freeze means a gradual dis-
appearance of the single-channel VHF areq, the
VHF antenna of the future will be a multi-channel
antenna. Prepare now for outstanding reception
on all VHF channels — present and future — with
Channel Master's super-sensitive CHAMPION! Out-
performs every all-channel VHF antenna made
today — and many Yagis, tool

COMPARE these features with
the antenna you are now using:

Folded dipoles throughout — give close to
300 ohms impedance across the entire
band.

Screen-type reflector provides high uni-
form gain on every channel, 2 through 13.
Not frequency sensitive — this reflector
provides more than twice as much extra
gain as straight bar reflectors.

Phase-correcting harness is built-in and
fully assembled; the only wiring you do
is to attach the lead-in.
All-aluminum construction .
durable, non-corrosive.

. . lightweight,

MARVEL OF
PRE-ASSEMBLY

assembles faster than a
5-element yagi!

Collapsed “Pop-Up’ screen
opens instantly — no loose rods,
elements or hardware. “Tri-Pole”
assembly features automatic
Spring Lock Action — all dipoles
1 snap permanently into place

without wing nuts or any other
1 hardware.

i
It's a CHAMPION in any areal

1-bay—I/ocal areas
2-bay—secondary and fringe areas
4-bay—super-fringe areas

Copyright 1853, Channel Master Corporation

this ...

 OUT-PE

this ...

RFORMS:

this...|or this...

¢

e Separate 5-element
Yagis for everyLow
Band channel!

The 2-Bay CHAMPION actually
gives you the performance of:

e Separate 10-element
Yagis for every High
Band channell

e > e TS g
L ST = o
L D
T o
-] |
: tl 2 Lt L :: 3
% ow et m o R M me e N
Model Na. List Price
325 Single Bay $20.83
325-2 2-Bay $42.36
3254 4-Bay $88.89
Seporate Stocking Horness
325-3 2-Bay Harness $ 2,08
325-5 4-Bay Horness $ 4.1s

Send for complete technical literature.

CHANNEL MASTER CORP. @:

fLLENyvLLE, BT
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Watching the serenity of Christmas skies, we
are conscious of deep silence. Yet the stars are talk-
ing to us all the while—talking in radio waves
that are full of meaning to scientists probing the
depths of space.

The important discovery that some stars produce
radio waves was made by a Bell Laboratories scien-
tist while exploring atmospheric disturbances which
might interfere with transoceanic telephone service.

His discovery marked the birth of the fast-
growing science of radio astronomy. It is telling
us of mysterious lightless stars that broadcast radio
waves, and it promises new and cxciting revclations
about the vast regions of space concealed by clouds
of cosmic dust.

Directional radio antenna used by Karl G. Jansky, in the discovery of
stellar radio signals at the Holmdel, New Jersey, branch of Bel! Tele-
phone Laboratories. In 1932 he detected waves of 14.6 meters coming
from the direction of Sagittarius in the Milky Way.

It is another example of how Bell Telephone
Laboratorics scientists make broad and important
discoverics as they seek ways to make your telephone
serve you better.

BELL TELEPHONE LABORATORIES

EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE.

RADIO-ELECTRONICS



For opporfunities within your reach

See what the-RCA

2y

TV Servicing Course
offers you

Good-pay jobs. A business of your own.

OPPORTUNITIES FOR GOOD-PAY JOBS
§n 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,

Q*—“- grade your lessons

The RCA Institutes
course was written and
planned by instructors
. ‘/f__-/ 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-electronics.

RCA Institutes is licensed by the University
of the State of New York . . . an affiliate
member of the American Society for Engi-
neering Education . . . approved 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
little cost to you.

SEND FOR FREE BOOKLET —Maij 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.

RCA INSTITUTES, INC., Home Study Dept. RE-1253
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
(! int)
RCA INSTITUTES, INC. Addres s
A SERVICE OF RAD/O CORPORATION of AMERICA City Zone. State

250 WEST FOURTH STREET, NEW YORK 14, N.Y.
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Coming Next Month

‘th ANNUAL
TELEVISION
ISSUE

A record 191,835 copies sold last year!
FEATURING

* Pages of schematics of the most Watch for this distinctive cover —on
popular 1953 TV sets.

* The How and Why of Color TV

* A complete series of TV servicing
articles

sale at parts distributors and news-
stands December 24th. 50¢ per copy.

If you are not a subscriber to RADIO-

CR Tube Replacements and other

guides and charts ELECTRONICS, an immediate subscrip-
* UHF servicing, equipment and : tion will include the January Television
problems Issue at reqular rates. You can save up
¢ Plus many other articles and features to $3.40 over newsstand prices, on a 3-
on TV

vear subscription.
¢ And a balonce of firstrate articles
on audio-high fidelity, radio and
electronics. 1 Year $3.50 2 Years $6.00 3 Years $8.00

RADIO-ELECTRONICS



JETOMIC AGE

FACTS TALK!

For the era of all-channel recep-
tion—model JeT454, the JFD
JeTOMIC.

TWO broadband antennas in
ONE revolutionary pre-assem-
bled UHF-VHF array for chan-
nels 2-83.

The JFD JeTOMIC combines
for greater gain the most highly
directive UHF antenna design—
the rhombic — and the JeTenna
conical — acknowledged classic
of VHF performance.

ONE LEAD-IN—NO LOSSY COUPLER
BRILLIANT UHF-VHF RECEPTION!

Send for form No. 241

COMPARE FOR YOURSELF

0.3

1.0

Channels L4 21 [28] 35 [42] 49 | 56 63 70 77‘1 83
e -1 — | TR
Competitor A
Conical with 40 13.25/2.0/1.0 |1.0]0.751 0.5 0.7 0.910.75
Bowtie (2 stack)

Competitor B

Bedspring with  [0.75]0.75{0.9]1.0 (0.8{1.0 15 1.6 15| 12510
UHF 1 | i
Competitor C I I

Conical with ~ |3.0 [3.3 |4.0l46 |49|50 |48 | 45 | 429 40375
V (2 stack) ’ + I L
Competitor D

= 20 {20 {25[275[29|29 |24 |22 | 20|13

with attached

\\VII

JFD JET 454S |7.0 {7.25{7.4 {85 9.0{9.5 [10.25 [10.25 (10.25 10.0

9.75

JFD MFG. CO. Brooklyn 4, N.Y. World's largest manufacturer of TV antennas and accessorie.

Model JeT454 - single | $16.50 list

Iy

T

*

*Complete with stacking transfort



@ AC & DC volts:
0-5, 10, 100, 500,
1000 V (30 KV with
HVP-1 probe). @ 5
ohm ranges from .2
ohm to 1000 megs.
e DC input Z 26
negs. @ 432" meter
movement in can't-

ly EIC0 Has All These Features: r in camt

RTICAL FREQ. RESPONSE: T__—=—="\ e 1% mult. resis-
t == 2 db 10 cps — 1 me 3 - —— . tors.

RTICAL SENS.: .01 voits
s / tnch

R. FREQ. RESP.: fiat = 0 db
€ps — 200 k¢, —4 db at 500 ke

R. SENS.: .3 volts rms/Inch
EEP RANGE: 15 cps-100 k¢

TEP FREQ.-COMPENSATED
TENUATOR eliminates freq.
tortion, overloading.

THOOE FOLLOWER inputs to
h amplifiers

3H-PULL outputs In both amplifiers
TURN TRACE BLANKING
. YOLTAGE CALIBRATOR

« H TRACE EXPANSION & CENTERING:
X full screen without distortion. MODEL

ECT CONNECTION to vert. CRT plates. KIT $79.95.
ASING CONTROL of internal 60 cps sine wave sweep.
FRONT PANEL: intensity mod. input; 60 cps, sawtoath outputs, = 625K TUBE TESTER KIT $34.95,
Q.AMDUS EICO AMAZING FEATURE.PACKED ECONOMY-PRICED WIRED $49.95.

COUNTER CABINET for ahove:
Kit or Wired Prices.

HIGH YOLTAGE PROBE $6.9%
@ Extends range of VIVMs
& voitmeters to 30 KV.

PIX TUBE ADAPTER

for Tube Tasters $4.50.
Checks TV picture tubes
while in set.

® [llum. gear-driven
“Speed Rollichart."”

® New lever-action
switches for individ-
ual testing of every
element.

@ Tests all conven-
tional & TV tubes.

L 470K
WIRED $129.50.

add $10.00 to

NS N N A\ _/'\g;f\(!"\' {\‘

NOW! ony

e largest manufacturer of its kind in the world — gives you

IFETIME SERVICE & CALIBRATION GUARANTEE*

...the Industry’s greatest protection for your test equipment investment!

\/\_/'”\J\/\f\/ \/\/\/\/\J\/\l\/‘\} \f\/

* o! leu Ohan our cost of hondlmg (tee the EICO Guar-

1
antes Card enclosed with each Kit and Instrument), o D

e DC/A

/V; 31 ranges
volts: Zero to
1, 5, 10, 50, 100, 500,
5000.

0
]0 DC/A&Cu]:rgent 0-1,
495K KIT $12.95. WIRED $17.95. 0 ma; 0.1,

® Sq. wave output at power-line r"?ehgms 0-500, 100 K,
freq. with full-scale readings of

.1, 1, 10 or 100 V. peak4o-peak.

SCOPE VOLTAGE CALIBRATOR KiT

536K MULTIMETER KIT $12,90, WIRED $14.90.
@ Accuracy = 5% of fu 826K MULTIMETER KIT $13.90. WIRED $16.90.

on each range.

-scale

& Complete sine
wave coverage, 20-
200,000 cps in 4
direct- -reading
ranges.

o Complete square
wave coverage, 60-
50,000 cps.

& Cathode follower
output circuit.

377K SINE & SQUARE WAVE AUDIO
GEN. KIT $31.95, WIRED $49.95.

§Y & 12V BATTERY ELIMINATOR KIT
1050K KIT $29.95. WIRED $38.95.
® DC output: 0-8 V or 0-16 V.

o Continuous current rating:

10Aat6V, 6Aati12v.

o intermittent current rating:
20Aat6V,12Aat12V,

® Separate Voitmeter & Am.
meter.

® 20,000 (/V; 31 ranges.
e DC/AC/Output volts:
0-2.5, 10, 50, 250, 1000,
5000.

@ DC Current: 0-100 ua; 10,

DECADE CONDENSER BOX KIT
1180K KIT $14.95. WIRED $19.95.

@ All capacitors precision silver

100, 500 ma; 10 A.
mica, accuracy * 1%.
[ Range from 100 mmf — 0.111 ;eghms o 2K 200K00

mfd in steps of 100 mmf.

e Smooth-action positive detent

ceramic switches

Prices 5% higher on West Coast. Specifications
and prices subject to change without notice.

565K MULTIMETER KIT $24,95
WIRED $29.95.

Y28 555K MULTIMETER KIT $20.95
WIRED $34.93.
(1% precision resistors)

You build EICO Kits in one evening, but . .

@ Continuous cover-
age of all TV & FM
freqs. from 500 ke to
8 mc.

® Sweep width var-
iable 0-30 mc.

® Crystal marker
oscillator, variable
amplitude.

360K SWEEP GEN. KIT $34.95.
WIRED $49.95,

o lLarge 712" meter,
can‘t-burn-out circuit.
® AC/DC volts; 0-5,
10, 100, 500, 1000
(30 KV with HV Probe).
® 5 ohms ranges
from .2 ohm to 1000
megs.

e DC input Z 28

megs.
® 1% mult. resistors.

214K VIVM X]T $34.95. WIRED $34.95.

® Measures & tests all
resistors; .5 ohm to 500
megohms.

~ IS Every type conden-

ser, 10 mmf to 5000 mfd.
| ® 0-500 DC voltage
source for capacitor
leakage testing.

950A-K R-C BRIDGE & R-C-L COMP. KIT $19,95.
WIRED $29.95.

® Audibly signal traces
all IF, RF, Video & Audio
circults from ANTY to

, SPKR or CRT in all TV,

FM, AM, etc. without
swltching

e Germanium crystal
diode probe responsive
to over 200 mc.

® Integral test speaker.

145K SIG. TRACER KIT $13.95.

WIRED $28.9S,

o Fundamentals 150 kc
to 34 mc, harmonics to
102 mc.

I. 5-step band switch.

[ Colpltts audlo oscil-
lator generates 400 cps
pure sine wave voltage.
e Permits pure RF,
m}gdulated RF, or pure
AF.

320K $16. GEN. KIT $19.95, WIRED $29.95,
322K SIG. GEN. KIT $23.95. WIRED 53495

99,999
sion.
e Alt

® Resistance valdes from 0 to

ohms with 0.5% preci-

resistors have 0.5%

aceuracy. o

=,
]
m
o
-‘

® Covers range of 75

N ke to 150 mc.

i ® 7 calibrated scales:
¥ iccuracy better than
P 1%

® Bandspread vernier

&4 tuning.

And you SAVE OVER 50% ! See the famous
EICO line TODAY, in stock at your Iocal jobber,

. they last a lifetime!

[ 4step RF shielded
output multiplier: con-
stant output Z.
315K DEI.UXE $1G, GEN.
KIT $39
WIRED 559 95,
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ELECTRONICS vs. ATOMIC BOMBS

« « « The atomic threat will be countered by electronics . . .

its delivery.” This obvious axiom is frequently

lost sight of now when our country is becoming

frantic in elaborate defense measures and where
there is little agreement upon the most effective means
to use. Let us therefore consider the means now at our
disposal.

RADAR Radar is only of limited use as a warning
agency. Unless it is far removed from our vital cen-
ters, it becomes useless. That means a permanent
radar chain installation high up North in the polar
regions if we are to have the necessary several hours
warning to alert our interceptor planes. Obviously we
can have no such chains in the North Atlantic and
Pacific unless we use hundreds of radar-equipped ships.
Such ships, however, are cumbersome and the cost
is high.

In 1950, the writer proposed Stratoradar planes.
These are huge planes circling at great heights, scan-
ning the horizon 24 hours a day. We need only 6 strato-
radar planes to cover a line of 3,000 miles, each plane
scanning 500 miles. Such a scheme is now seriously
considered for the so-called “D.E.W.” (Distant Early
Warning) .

HOMING GUIDED WEAPONS These can be used
either from the ground or from the air. They can be
fired from antiaircraft guns, from the ground, or from
interceptor planes. The guiding is done electronically
by the missile itself.

Yet imagine the highly complex situation when an
enemy fleet numbering hundreds of bombers should
appear over our country. Even with long distance
warning and all our present available radar and other
defenses, not every guided missile can possibly make
an effective hit on an enemy bomber.

We would need tens of thousands of interceptor
fighters to wipe out such an attacking air armada.
And we must not forget that the enemy bombing
planes are armed too—and conceivably will have
guided weapons against our own defending planes.

This was the case over England and over Germany
during World War II. The unpleasant fact remains
that at best, according to our informed military ex-
perts, we can only hope at present to shoot down 70%
of the attacking aircraft. Thus, out of 300 planes,
90 will get to the target. To be sure, not all the at-
tacking planes would carry atom bombs. Let us say
only 109 do. Nine attacking planes, therefore, would
finish their mission. Ponder also the fact that one
solitary H-Bomb could wipe out not only a city the
size of New York, but severely damage all surround-
ing cities over a radius of 100 miles.

But that isn’t the whole story. Consider also the
destroyed enemy aircraft. Heretofore these were only
casualties to the enemy. Today, if an H-Bomb carrier
is shot down even 20 miles from a large city, that city

”THE greatest weakness of any atomic bomb lies in

o
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By HUGO GERNSBACK

may be destroyed as completely as if it had been
bombed by the enemy.

To be sure, the enemy is aware of all these possi-
bilities, and realizes that if he attacks us we will repay
him in kind, plus interest. Nevertheless, the stark
reality remains that if we are successfully attacked,
dozens of our large cities will be completely wiped out
with fatalities and casualties running between 10 and
40 million persons.

From these facts—dozens of others could be cited—
it should become obvious that our vital needs are:

1. Far-flung and numerous bases and abundant
air-power to attack the enemy with overwhelming
blows as a powerful deterrent. Fortunately, this gigan-
tic arm is now in the making.

2. A comprehensive and well-equipped D.E.-W. (Dis-
tant Early Warning) system that will be efficient.
Present day radar is so poor due to technical limita-
tions that—according to the scientists at McGill Uni-
versity who worked out the Canadian Arctic radar
interception system—at best only 809 of attacking
enemy planes could be detected. This calls for vast new
research in radar improvement. It also means complete
reorientation of radar itself.

3. New electronic interception and direct electronic
combatting means. It is here our most powerful and
effective future defense lies. History has always re-
corded that every new weapon sooner or later forces a
successful counter. The attacking H-bomber—or for
that matter the transoceanic guided missile—will be
check-mated in time. And you may be sure it will be
by electronic means.

Electronic guided atom or H weapons will envelop
and destroy clouds of hundreds of enemy attacker
planes in the stratosphere.

Thermic-Radar will burn and explode enemy air-
craft—and in the more distant future—track and
destroy even transcontinental guided missiles. We have
already made a modest beginning in the use of thermic
radar as reported first in our August 1953 issue. We
reprint only one passage from that article, entitled
“Radar Hazards”:

Photoflash bulbs were fired (by microwave
Radar) at a distance of 323 feet. At 300 feet
audible and visible sparking was apparent
when metallic chips were shaken in a paper
bag. With high power radar, these and other
spectacular effects can be duplicated at even
greater distances.

It would appear from the few facts cited here
that our entire future defense and our survival as a
nation may well rest on electronic means. Our elec-
tronic engineers, our physicists and scientists will
come up with the right answers at the right time.
They always have in the past.

§
N
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BUDGET REMOTE LINE AMPLIFIER

This tried and tested low-cost
amplifier is ideal for schools

or semiprofessional use

By GEORGE L. AUGSPURGER

E HAVE often pointed out
that the slogan “something
for nothing” belongs among
the “famous last words” as
far as audio work is concerned. Yet,
we have to admit that few persons or
institutions can afford to buy equipment
on a “price is no object” basis. Schools
especially are plagued with the neces-
sity of trying to stretch scanty budgets
for broadcast or recording studios.
Arizona State College at Tempe re-
cently installed a wired-wireless radio
station. While the transmitter is no
more than a glorified phono oscillator,
the school has managed to set up fairly
complete studio and control facilities.
In such a college radio setup a great
deal of work consists of remote broad-
casts from the gymnasium, auditorium,
chapel and similar points. One day when
we were inspecting the KASC facilities,
the station engineer, Tom Voss, re-

marked that he would like to have a
miniature remote amplifier capable of
reasonable fidelity that could easily
be carried to remote locations and op-
erated by student members of the radio
staff.

We told him that it would be possible
to build such an item in a small, light
case for about $50, and to prove our
point we sketched a schematic of a
simple three-stage circuit.

“Will that do the job?” asked Tom.

We assured him that it would.

“Will it have enough gain?”

We did some quick mental calculating
and replied that it wouldn’t have any to
spare, but that it should have enough.
(Mistake number one!)

“And a single-ended output will be
able to send plenty of signal into the
line?” inquired Tom dubiously.

“Oh, yes,” we said, “After all, you
don’t need extreme fidelity and we can
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Fig. 1—Schematic of the final revision of the budget remote line preamplifier.

The low-cost remote
line amplifier with
power transformer.

slap in a little feedback if we have to.”
(Mistake number two!)

“All right,” said Tom. “One of our
engineers is looking for a special proj-
ect in an electronics course. I'll have
him build it.”

Preliminary problems

The engineer looking for a special
project turned out to be a pleasant fel-
low named Mark Sexton. In about a
week he had collected all the parts
needed for the circuit. We checked them
over and discovered that he had pur-
chased a steel chassis. “Couldn’t you
get an aluminum one?” we asked. “This
is bound to induce hum if we try to
mount the power transformers on the
same chassis as the amplifier.”

Mark answered that he had tried to
get an aluminum chassis, but the whole-
sale house was unfortunately out of
them at the moment and he was anxious
to get started on the project. We
chewed our fingernails and said all
right, the hum could probably be licked
by orienting the transformers. (Mis-
take number three!)

Tom was anxious to have the unit
built too. Did we think that Mark
would have any trouble wiring it? “If
he just follows the schematic and
avoids ground loops, he won’t have a
bit of trouble,” I assured Tom. (Mis-
take number four!)

Another week went by and Mark had
finished the job. We plugged in a pair
of headphones and turned it on. Loud
hum! We rotated the input transform-
er. Still loud hum. We adjusted the
filament balancing pot. Still loud hum.

“I wired it just like you said,” said
Mark hopefully.

An hour later we discovered that
Mark had wired it just the way we had
drawn the schematic, but due to cer-
tain things we had forgotten, such as

RADIO-ELECTRONICS



transformer case grounds, he had man-
aged to wire in three ground loops.
Once these were removed, the hum was
down about 10 decibels, but it was still
too high. Another hour’s experiment
showed that the power transformer was
inducing hum both into the chassis and
into the electrolytic capacitors sitting
next to it. If we tried to put the power
supply on a separate chasgis there
would still be the capacitor induction
problem.

We finally solved the difficulty by
attaching a 24-inch cable directly to
the transformer itself. The case was
removed and connections were made in-
side the shell. With a plug on the other
end of the cord this gave us an auxili-
ary unit much smaller and easier to
handle than the conventional separate
power supply as well as completely iso-
lating the transformer from all possible
hum pickup. The transformer hooks on
to the rear of the cabinet when it is
being carried about.

Mark took the amplifier down to the
electronics lab to run some tests. He
came back with a neat set of charts
that showed,159. distortion at 6 mil-
liwatts output and a noise level only
30 db below the zero db output! “We'll
have to put in a little feedback,” we
muttered.

About two days and several testing
sessions later we had the hum and
noise down about 85 db and had com-
promised on a 1 volt output at 4% dis-
tortion. Tom tried it out the next eve-
ning and reported that with all the con-
trols full open it still didn’t have
enough output. “You must have used a
defective microphone,” we suggested.
Of course, we were wrong again—the
microphone was perfectly all right. The
fact was simply that the amplifier
didn’t have enough gain.

This time we had sense enough to
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take the diagram home and work on it
a little more carefully before we made
any suggestions. We finally calculated
that by adding one more tube, it would
be possible to incorporate plenty of
feedback and still have gain to spare.

Mark took our revised diagram and
within the space of two days had not
only added the extra stage but had re-
placed a noisy volume control and re-
arranged all the wiring so that it was
neat and orderly.

This time it only took us about an
hour to find two more concealed ground
loops and discover that the power
transformer case was not grounded;
then we took the little monster down
to the lab and made some last adjust-
ments. The final circuit is shown in Fig.
1. It meets our original specifications
of being flat within 3 db from 50 to
15,000 cycles at less than 3% distortion
at zero db output. Tom tried it again
and was pleased this time with its per-
formance, so we wisely kept our mouth
shut and just smiled and staggered

4

a5 M

AUDIO—HIGH FIDELITY | 31

Left. Top view of remote amplifier
Ample room provides for neat layout.

Below. Underside view of amplifier.
Barrier strip makes good terminal.

€ -

away. However, for the benefit of the
reader, it might be a good idea to dis-
cuss the amplifier a little further from
the standpoint of criticism and eval-
uation.

Mixing systems

Since high-quality transformers are
the most expensive components in such
an amplifier, it was decided to try low-
impedance mixing with both micro-
phones feeding into a common input
transformer. This system, while the
most economical possible, has two seri-
ous drawbacks. It has an insertion loss
of 6 db between the microphone and
the first amplifier stage, and it places
the mixer controls ahead of all stages
of amplification. Hum and noise is auto-
matically higher than it would be with
electronic mixing. In this particular

+5
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Fig. 2—Response curve of amplifier
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case, hum was reduced to a very low
value due to the filament balancing
control and the use of a 5879 in the
first stage. However, tube hiss and
noise could not be reduced more than
about 36 db below rated output.

The first stage is a conventional pen-
tode-connected 5879, which is about the
least expensive and most reliable of the
low-noise type tubes. Two-watt carbon
resistors are employed in the first two
stages to reduce resistor noise without
the expense of noninductive wirewound
types. Even so, tube and resistor hiss
could have been lowered even more had
lower values of plate and screen re-
sistors been used in the first stage of
the amplifier.

The volume control is located at the
grid of the second stage as a remnant
of the original design. Since the ampli-
fier introduces almost no noise or hum
after the 5879, there seemed to be no
point in moving the control back an-
other stage when the 6C4 was added
to the amplifier.

In the final stage a 6C4 feeds the
output transformer through a 0.25-uf
capacitor. Feedback is taken directly
from the transformer primary to the
cathode of the third stage. This, of
course, sends a fractional bit of direct
current through the transformer wind-
ing, but it does not seem to be enough
to have any serious effect.

A headphone jack is connected to the
secondary of the transformer through
a 1,200-ohm series resistor to prevent
any possibility of something being
plugged in which would unduly load
the line. A tuning-eye tube is used in
place of the conventional meter, since
a meter would have cost too much for
this project and an electron-ray tube

can’t have its pin bent by an inexperi-
enced operator.

The amplifier is not able to drive a
line at more than 6 milliwatts. This is
not a deterrent at the college since all
remote lines are relatively short and
additional amplification is always avail-
able at the other end of the line, should
it be needed.

The photograyhs show clearly the
compact arrangement of parts on the
sloping front cabinet and the location
of components underneath the chassis.
No attempt was made to use resistor
strips or cabled wiring, but Mark’s
final job is extremely neat, efficient,
and easy to service.

A glance at Fig. 2 shows that the
response of the unit slopes down
slightly from 5,000 cycles and then
takes a sudden plunge at about 100
cycles. Probably with more generous
bypass and coupling capacitors, and
with a more carefully chosen value for
the shunt-feed capacitor, the response
curve could be extended considerably
in the low range.

Distortion figures are given in the
table, and shown at several points over
the audio range. The maximum distor-
tion occurs at 100 cycles and still is
only 2.259% at full output. This figure
is not at all bad for a single-ended
stage driven almost to its maximum
output. What distortion does occur is
mostly nonsymmetrical and could be
eliminated by using push-pull output,
but this would mean another output
tube and a phase inverter. These two
items would increase size and cost more
than would be justified in a small all-
purpose unit such as this one, although
we readily admit that for highest
quality a push-pull output stage is a

HIGH-FIDELITY STANDARDS

In a letter to Edward F. Howery,
chairman of the Federal Trade Com-
mission, John S. Meck, president of
Scott Radio Laboratories has asked the
FTC to “provide a standard for high-
fidelity performance and take the nec-
essary steps to protect the public from
pseudo products.” He continued:

“As the chairman of an organization
that has done such an excellent job of
protecting the buying public, you will
be interested to know that the term
‘high-fidelity’ is being employed in the
promotion of many instruments that in
no way provide the components or per-
formance of minimum high-fidelity
standards.”

The Scott president says he considers
the following points as minimum high-
fidelity essentials:

1. A pickup on the tone arm that
preserves the true waveform at all fre-
quencies, with particular reference to
high notes and overtones.

2. A large and ample amplifier of
the push-pull type with 6L6 or equiva-
lent tubes, having a maximum output

of 25 watts or more, of which 5 to 6
watts will be utilized under optimum
range.

3. A wide-frequency-range coaxial
speaker, with a separate cone for the
low notes having a resonance point
near 50 cycles per second; a second
coaxially mounted speaker unit that
faithfully reproduces the high notes to
well above 15,000 cycles per second; and
a crossover network to remove the highs
from the low-frequency speaker unit
and the lows from the high-frequency
speaker unit.

At a meeting of RETMA’s high-fidel-
ity equipment section, a draft of stand-
ards was agreed upon. These proposed
high-fidelity standards are: Wide-range
loudspeakers, minimum range of 60—
10,000 cycles per second; tuners, sensi-
tivity on FM, minimum standard of 30
db of signal, with 25 miecrovolts into
antenna; amplifiers, minimum fre-
quency response, plus or minus 3 db
from 30-15,000 cycles at no less than
10 watts, with maximum of 5% inter-
modulation distortion. END

Table I-——Audio harmonic distortion.

Frequency %
50 2.1
100 2.25
1,000 2.1
10,000 1.25
necessity.

As can be seen, the microphone input
is to Centralab delta-T pads. This was
not done because of convenience of
parts, but for a very special reason.
The ear does not hear equally as well
at all volume levels. As volume in-
creases or decreases from about the
center of the hearing range, the ear
hears less and less of the very low or
very high notes in relation to the medi-
um notes. This is especially true and
more noticeable at the low frequencies.
This effect is usually called the
Fletcher-Munson effect.

The delta pad is a volume control and
special printed electronic c¢ircuit net-
work designed to better reproduce the
bass and treble response of the ampli-
fier when the volume is at a low level.
The pad is thus a true “low loss” con-
trol that would not induce a noticeable
signal loss into a piece of equipment.

Since the budget remote line ampli-
fier is essentially a low current device,
the power supply is entirely adequate.
The power supply filter may seem un-
necessarily elaborate, but the RC filter-
ing assures a minimum of ripple fre-
quency finding its way into the various
circuits.

Modifications

After reviewing the performance of
the unit, it seems reasonable that the
only two changes we might make if a

Materials for amplifier
Resistors: 2—47, 4—) 200, 4—2,200, 1—2,500, 1—10,000,
1—22,000, 3—47,000, |—56,000, 1—100,000, 2—220,000,
3—470,000 ohms, 2—I.2 megohm. (The author used
2-wott resistors for lower noise, though l-wott resistors
might be used in oll but low-level stoges, See text.)
2—Centralob Delto-T pods or equivolent, 50 ohms;
1—50-ohm wirewound vorioble resistor; 1—500,000-
ohm potentiometer.

Capacitors: 3—.02, 1—.05, 1—0.1, 1—0.25 uf, 600 volt,
poper or mico; |—10, 3—20, 3—40 uf, electrolytic,
450 volts; 3—25 uf, 25-volt electrolytics.

Tubes: 1—5879, |—I12AU7, 1—4C4, |—4E5, |—&X4,
Transformers: power, Triod R-4A or equivolent;
input, Triad J0-1 or equivolent; output, UTC A-24 or
equivalent.

Miscellaneous: open-circuit phone jock: 2 micro-
phone-input jocks: l4-ompere fuse, sockets, chossis,
wire, switch, hordwore, etc.

second one were built would be to lower
the value of the plate and screen re-
sistors in the first stage and try to
select components to give a slightly ex-
tended bass range.

With the exception of the possible
two modifications just mentioned, the
circuit seems to be a most satisfactory
design according to the original goals
established. The total cost of parts was
almost exactly $50. For this amount of
money and a little careful work, a unit
can be constructed which will provide
flat response at low distortion from 50
to 15,000 cycles. As a compact, light-
weight, easy-to-operate remote line pre-
amplifier, it fills a definite need for a
low-budget semiprofessional unit. END
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HIGH-QUALITY AUDIO

HE main source of pleasure
through the high-quality home
music system is reproduction of
phonograph records. Even in a
city like New York, which is almost
unique in having three FM stations
broadcasting almost nothing but serious
music, the majority of music system
owners listen more often to records
than to radio music. That being so,
it is worth while to look at the subject
of phonograph records and the pickups,
with more than passing interest.
Sound itself is simply a series of
compressions and rarefactions of the
air. Striking the ear, the air pressure
variations have a physiological effect
on certain membranes and small hairs,
which effect the brain interprets as
hearing. Only air pressure variations
which occur at rates between about
12 and 15,000 times per second have
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Fig. 1—Simple and composite waves.

this effect; faster and slower variations
are either ignored by the brain or in-
terpreted in ways other than sound.

The number of times per second the
air pressure varies (that is, its fre-
quency) determines what we call pitch;
the faster the variations (the higher
the frequency), the higher the pitch.
When, for example, the air pressure
varies at a rate of 440 times per sec-
ond, we hear the pitch that is referred
to in music as A above middle C.

The greater the pressure variations
(that is, the greater the difference be-
tween maximum and minimum pres-
sure) the greater is the apparent vol-
ume or loudness of the sound.

‘-A_udio —():nsult.ant, New York
DECEMBER, 1953

By RICHARD H. DORF*
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Part IV-The phonograph
pickup is the decoder of
recorded music; the
beginning of the sound

reproduction process

¢ RESCULT VT 2[65

Fig. 2—Two forces acting on one object.

Thus we have two basic character-
istics of sound: pitch or frequency
(which we will use interchangeably for
the moment), determined by the number
of pressure variations per second; and
volume, loudness, or amplitude (same
comment), determined by the extent of
the pressure variations.

We can draw a graph of a sound
wave, which tells the entire story. Fig.
1-a is such a graph or picture of the
sound wave produced by a tuning fork.
This fork was tuned to A (440 cycles),
and the graph shows a short section of
time during which the air pressure
started at its normal value, was com-
pressed, returned to normal, became
rarified then returned again to normal.

This pattern—normal, maximum, nor-
mal, minimum—is repeated again and
again. It is a complete cycle. Since
the fork was tuned to 440 cycles per
second, this one cycle must have taken
place in 1/440 of a second.

Fig. 1-b shows what happens when
we take two tuning forks, one at 440
cycles and a second at twice that fre-
quency, 880 cycles. We strike both
equally hard and they have equal ef-
fects on air pressure. The sound pres-
sure now varies in a different pattern,
since it contains two frequencies. But,
there are not two separate waves. The
pressure variations caused by the two

Fig. 3—Wave con-
taining many fre-
quencies.

The net acting force is the difference.

forks combine and produce a single
pattern of compression, which is a com-
posite picture of the two. This is to be
expected, since the same air particles
could hardly be in two places at the
same instant.

This is important in audio, so let us
illustrate it. Fig. 2 shows Jack and Hal,
each pulling on a rope wound around
a rock. Jack is pulling with a force of
10 pounds, Hal with a force of 8 pounds.
Obviously the rock cannot move simul-
taneously toward Hal and Jack. So, it
must combine both forces and undergo
a single movement which is a composite
of the two. And since Jack is pulling
2 pounds harder than Hal, the rock
will move toward Jack.

It is easy to see what would happen
if there were four men—or seven, or
any number—all pulling on the rock
from different directions with different
forces. Since the rock can move in only
one direction at a time, it would have
to make a calculation that takes into
account all the forces and directions
and take the one path that is the re-
sultant.

Air is just as clever as rocks. When
many different frequencies, each at a
different amplitude, exist in a source
of sound, the air makes the right cal-
culation at every instant and com-

presses or rarifies to an extent and at a
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rate which takes into account all the
acoustic forces. That is what has hap-
pened with the two frequencies in Fig.
1-b. Fig. 8 is a picture of a sound wave
with a great many frequency com-
ponents, more typical of what the
usual musical instrument or orchestra
really produces. All the frequencies are
contained in a single pattern of air
movement (two cycles of it are shown) ;
but when all this reaches the ear, the
brain will automatically break down the
pattern to its original components, each
of which will be heard as separately as
transmitted.
STYLUS

Fig. 4—Path of stylus-spiral groove.

Preserving sound

We have already recorded sound in
Figs. 1 and 3. They are records of
sound just as surely as “antidisestab-
lishmentarianism” is a record of a
word. However, they are records of only
a very short period of sound—a small
fraction of a second. To record even a
few minutes would require many thou-
sand inches of drawing, and it would
be an almost impossible job for the
draftsman if the sound were constantly
changing, as it would in a musical
composition. We need a device which
will automatically translate air pres-
sure variations into a permanent rec-
ord. The record may be a drawn line
on paper, variations in density of a
film, variations in the magnetism of a
strip of tape, or variations in the path
of a spiral groove in a disc. The latter
is what we are interested in at the
moment.

The writer’s book Practical Disc
Recording (Gernsback Library) gives
a good grounding in the how of mak-
ing records, which we will not attempt
to reproduce here. All we have to
know is that the pattern of air pres-
sure variations is translated by a
microphone and amplifier into an exact-
ly similar pattern (we hope) of varia-
tions in electric power. By a recording
machine the electric power variations
are engraved into a rotating disc as
variations in the path of a spiral

groove. Then, many exact (again, we’

hope) duplicates are made of this
master record by various factory proc-
esses known as pressing.

Fig. 4 represents a phonograph rec-
ord. The much exaggerated spiral line
represents the shallow groove engraved
in it. The record rotates in the direc-

tion of the arrow. If we place a stylus
in the groove and keep it from rotating
with the record, the stylus will ride
through the entire groove. The stylus
(we used to call it a needle) will end
up near the center of the record, where
the spiral groove ends.

Fig. 5 shows the real nature of the
groove. It is an exaggerated picture
of a small section of the spiral. The
groove is not a perfect spiral; instead,
it wiggles from side to side. The wig-
gles are the sound pattern in Fig. 5,
representing a sound very much like
that of Fig. 1-a. Where the pattern of
sound is more comglex (Fig. 3) the
wiggles of Fig. 5 would also be more
complex. In fact, if the spiral were
straightened out, the wiggles would be
a replica of a graph of the original air
pressure variations.

How pickups pick up

A phonograph pickup consists of two
main parts. The first is the stylus,
which fits into the record groove, and
the second is the element, which trans-
lates stylus movements into an elec-
trical voltage which can then be fed
into an audio amplifier.

Obviously, therefore, the stylus must
move with relation to the element. It
would do no good if both stylus and
element moved together in response to
the wiggles of the record groove, for
the stylus must move some part of the
element in order to create a voltage. A
good analogy is winding up the spring
motor of a toy automobile. You must
turn the winding key with relation to

Fig. 5—Groove with signal recorded.

the car—and you do it by holding the
car steady in one hand and turning the
key with the other.

The reason this point is brought up
is that some people are puzzled (with
good reason) about the pickup. If the
wiggles in the groove cause the stylus
to wiggle back and forth, they also
cause the whole pickup to wiggle, since
it is mounted in a pivoted arm. Now,
how can the stylus move with relation
to the element?

It’s simple. The element (combined
with the case of the cartridge and the
arm) has much greater mass or weight
than the little stylus. The stylus is
mounted to the cartridge in such a way
that it is very free to move. It is com-
pliant. The groove wiggles are very
small and very fast. Therefore, while

they can vibrate a small lightweight
thing like the stylus, they simply
haven’t the power to vibrate a relatively
big heavy assembly like the rest of the
pickup, at so high a rate of speed. You
can prove this. Hold a pencil in your
hand and see how fast you can vibrate
it back and forth, Now hold a heavy
bar of steel and see how fast you can
vibrate that! It is easy to see that if
you pivoted the bar of steel at one end
like a phonograph arm and attached
the pencil to the other end with a light
spring, you could do a lot of pencil
wiggling without getting a move out
of the bar.

If you slow down the rate of wig-
gling, you will find some low speed at
which moving the pencil will also move
the bar. At this and lower speeds, the
relative movement between pencil and
bar will become less and less until, at
some very slow speed, there will be
none.

The same is true of the stylus and
element. At some frequency of groove
wiggle, the movement rate will be slow
enough to allow the pickup and arm
to move right along with the stylus—
and there will be no electrical output
from the pickup. The frequency at
which this begins to take effect depends
on the mass of pickup and arm, the
stiffness of the arm, and the compliance
(relative freedom of movement) of the
stylus.

Ideally, the normal kind of arm
would not be used. Instead, the pickup
would be firmly clamped to a stationary
mount, with only the stylus free to
move. This would cause much mechani-
cal difficulty, however, especially with
the necessity for the whole assembly
to move inward slowly with the gronve
spiral, therefore it is never done. In-
stead, high-quality audio systems use
pickup arms which have the proper
characteristics to move the critical fre-
quency down so low it is out of the
audio range.

Resonance is another important arm
factor. Any piece of metal (or any other
substance) has a mechanically resonant
frequency. The prime example is the
metal tube which is struck by a hammer
for carillon or chime effects. A pickup
arm also has resonance, the frequency
depending on its mass, length, and stiff-
ness. The arm is very easy to move at
its resonant frequency. If some groove
wiggles make the stylus move at this
frequency, the arm starts swinging all
over the place (don’t try to see it—it’s
still too small a movement for that).
This creates a great deal of relative
movement between stylus and pickup
element, and tones at the resonant fre-
quency are greatly accentuated in vol-
ume. The listener hears a “boom-boom”
effect, which is far from the high-
quality sound we are after.

The arm designer has many prob-
lems. The arm must be light enough
to avoid excess stylus pressure on deli-
cate grooves, but heavy enough to give
a low resonant frequency. It must be
very stiff, yet the weight of bracing
cannot be added. Fig. 6 shows a well-

RADIO-ELECTRONICS



Fig. 6—Pickup is damped with a viscous liquid like a hydraulic shock absorber.

made arm which, in addition to having
low basic resonance, is actually damped
with a viscous liquid like a hydraulic
shock absorber. This positively prevents
audio-frequency arm movements and
also prevents the arm from dropping
on the record with enough force to
damage stylus or disc.

Because we are talking about high-
quality audio and not department-store
or public address machines, this ques-
tion of the mechanics of grooves and
vibrating styli and arms is an impor-
tant one. Nothing is more true in high-
quality audio than the old saw about
the weakest link in the chain. A poor
arm and a noncompliant stylus mount-
g in a pickup definitely mean poor
quality. When you buy pickups and
arms, remember what we have said in
this article and make sure you consult
salesmen and manufacturers’ ratings
to get the best you can afford—the arm
with the lowest resonant frequency and
a pickup with high stylus compliance.
Unfortunately you have not a wide
choice of arms when it comes to record
changers, but even here changer makers
are now paying more attention to arm
resonance. If you fail to heed, not only
will you have juke-box bass—with
every bass note sounding like the same
pitch (the resonant pitch of the arm)—
but your records, especially the plastic
LP’s, will die an early death.

The war of the speeds

Until 1948 all records sold to the
public were supposed to rotate at 78.26
r.p.m. and the spiral was pitched at be-
tween 96 and 110 lines per radial inch
of disc.

In 1948 Columbia brought out the
831%.r.p.m. microgroove LP, which ex-
tended the amount of music on a single
disc, a laudable accomplishment which
has given new life to the record in-
dustry.

For a complete symphony only one
record need be manufactured, handled,
and sold, instead of as many as six.
This saving is passed to the user. And—
at last—there is almost no surface
noise, or “needle scratch.” The plastic
vinylite is expensive compared to the
old shellac compound with its gritty
filler, but LP makers can afford to use
it. No longer does the stylus move at
random several thousand times per sec-
ond due to irregularities in record ma-
terial surface. Vinylite is glassy-smooth
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by comparison and the stylus moves
only in response to purposeful groove
wiggles—or dust particles.

There are two main differences be-
tween slow-speed records and the older
fast (78-r.p.m.) types. The size of the
groove is made smaller because the
spiral is tighter—250 to 350 grooves per
radial inch—though occupying the same
size disc.

Each cycle of the groove wiggles
which hold the music is shorter in
length for a given frequency. The fre-
quency of a reproduced tone depends on
how long it takes for each cycle of
groove wiggles to pass under the stylus.

Fig.7—View of square-wave modulation.
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When the groove moves more slowly the
length of a cycle in inches must be
shorter to take the same time to pass.
That means its sides are steeper, its
path from left to right and back again
is more abrupt. Remembering that the
stylus is pulled side to side by varia-
tions in the groove moving under it, we
can see that the stylus would run into
real trouble if the groove wiggles were
square waves like those in Fig. 7. It
would tend to tear through the groove
instead of following it. The compressed
cycles of ordinary audio on a slow-
speed disc approach the condition of
Fig. 7 more closely with their steeper
sides than on fast records. Consequent-
ly, styli must be more compliant (must
move more easily) to avoid damaging
the records by tearing off the steep
corners and gouging the sides of the
wiggle patterns. Lightness of weight is
also necessary. Pickups without the
right features will not track—they will
simply be thrown out of the groove. In
making slow-speed discs it is a very
touchy compromise between emphasiz-
ing high frequencies to make them come
through despite tracking trouble and
keeping them from too much emphasis
which will allow them to be easily
damaged because of steep slopes.

Records made at 45 r.p.m. were in-
troduced by RCA. At this speed, the
problems are less acute, but the avail-
able time is less. The groove dimen-
sions are the same as for LP’s and the
same smooth plastic is used.

There is a great deal more to know
about the mechanics of records than
we can say here, but the information
this month comprises the essentials
that every home music system enthu-
siast and service technician ought to
know. Having laid the foundation, we
will begin next month to talk about how
various kinds of pickups work and what
to look for in buying, installing, and
caring for them.  (TO BE CONTINUED)

INEXPENSIVE SOLUTION TO REMOTE AUDIO PICKUP PROBLEM

In high-quality music installations,
the tuner, record player, or other signal
source may be a considerable distance
from the control amplifier or the main
amplifier. Since most components in a
custom installation are designed to op-
erate from and into high impedances,
it is often difficult to make a satisfac-
tory installation with the major com-
ponents widely separated. Hum and
feedback may occur if the audio signal
leads are not shielded. If they are
shielded, the highs may be attenuated
by the capacitance between the conduc-
tor and its grounded shield. Wide-band
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line-matching transformers may be
used but they are susceptible to induc-
tive hum pickup and are also likely
to introduce distortion into the system.

A simple, inexpensive solution to the
problem is described in an article in
Radio Constructor (London, England).
The a.f. signal source feeds into a
cathode follower (V1 on the diagram)
at the remote point. V1 feeds into a
grounded-grid amplifier at the input to
the control unit or main amplifier.

The cathodes of V1 and V2 are tied
together through a conductor in the
cable and are returned to ground
through a common cathode resistor
(R1). R1 is half the value required for
a single tube of the same type used
for V1 and V2. The impedance of the
line between the cathode follower and
grounded-grid amplifier is 500 ohms.

V1 may get its heater voltage from
the control unit or main amplifier
through an extra conductor in the cable
or it may be powered by a separate fil-
ament transformer.
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ATTENUATO

The design of attenuators is
not complicated. Each shape
has its own characteristics

and can be easily computed

ALIBRATED attenuators, giving
any desired degree of attenuation
in definite steps can be bought
ready-made, or assembled from
kits supplied complete with the neces-
sary close-tolerance resistors. But often,
in both audio and radio work, we need
an attenuator pad between the output
of one piece of equipment and the input
to another, to avoid overloading the
latter and so we can operate the gain
controls in a normal way, instead of at
the “bottom end.” Attenuators are oc-
casionally needed for television, to pre-
vent the overloading of certain stages
in the receiver, which causes the well-
known “soot-and-whitewash” picture.

An attenuator can be designed with
comparatively simple formulas. But
even those of us who are mathemati-
cally inclined may doubt our own accu-
racy, feeling safer if we get the answer
from a ready-made chart.

The six basic types of attenuator net-
work in common use are known—from
their configurations—as T, =, lattice,
bridged-T, and the two types of I, (ac-
cording to whether the shunt arm of
the L is at the input or output end).
These are illustrated at @ to f in Fig. 1.
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Fig. 1—Most frequently used attenuator
configurations. All resistors are coded.

Only one of these—the lattice—is for
balanced circuits. The others are all
single-ended in their basic form. How-
ever, each of these can be rearranged in
balanced form by splitting the series
resistor components, giving the corre-
sponding types shown at g to k in
Fig. 1. If the balanced attenuators are
to have a grounded center point, the
shunt resistor elements will also require
center-tapping.

Such a variety of circuits can be con-
fusing. Which one should we choose for
a particular job? The balanced and
single-ended variations need little ex-
plaining: if a circuit has one side
grounded, then single-ended attenuators
are necessary; if both lines of a circuit
are above ground (have signal voltages
on them), a balanced type must be used.
After this selection, the choice depends
upon a number of factors, chief of
which are the working impedance (high
or low) and the amount of attenuation
required; also whether constant imped-
ance is needed both ways. The advan-
tage of constant impedance both ways
is that it can be inserted in any circuit
of the correct impedance without inter-
fering with the existing circuit either
before or after the point of insertion.
This is particularly advantageous
where an attenuator is patched in with
equalizers and other components, as
between a preamplifier and the main
amplifier.

For this purpose, the T, , lattice,
and bridged-T types, with their bal-
anced counterparts, are suited. Among
these, the T is best suited for medium-
impedance circuits (500 or 600 ohms),
because it uses the most reasonable
values in resistors, while the 7 networks
are better for low-impedance circuits,
for the same reason. Along with con-
venience in resistor values, possible
stray pickup also dictates a similar
choice. The lattice variety is good for
small values of attenuation (balanced
circuits only), which can be achieved
with good accuracy, but is poor for
large attenuations, because the resistor
values become very critical. The
bridged-T is more complicated as a
straightforward attenuator, but is bet-
ter suited for a variable attenuator of
the constant-resistance type, because it
requires only two variable elements as
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against at least three for the others.

Where it is important for constant
resistance to be held only one way, the
L types will serve. As shown, both are
designed to maintain constant resist-
ance at the input end, which is usual. If
for any reason the opposite is required,
the network may be reversed. The
choice of which end the shunt element
goes at will be seen better from the
examples. As with the choice between
T and #, it is a matter of getting
convenient resistor values.

The formulas for the various resis-
tors, using the coding given in PFig. 1,
are as follows:

db attenuation = 20log, K

K=

Rl K-1 RS

—la —_K-1
Z, K+1 Z,

R2 K+1 R6 1
Z. K-1 Z, K-1
R3 K°-1 RT K-1
z, 2K z. K
R4 2K R8 K
Z. K-1 Z. K-1

A number of different ways of pre-
senting this simple design information
have been derived. Probably the first
stage was a simple graph giving resist-
ance values against attenuation for
some fixed working impedance. This
results in curves of the form shown in
Fig. 2. Here all the values are given as
R divided by the operating impedance.
This means the factor obtained from
the graph must be multiplied by the
working impedance to find the correct
resistor values. The popularity of the
abac (alignment chart or nomogram)
led to applying the same information by
means of contact curves, producing the
arrangement shown in Fig. 3.

This uses the same information as in
Fig. 2, but the reading is obtained by
laying a straightedge from the re-
quired decibel attenuation scale at the
left to a point just touching the desired
curve. This will give a reading on the
right-hand scale that is identical to that
given by the graph of Fig. 2. (These
charts give factors. A more common
practice is to give actual resistor values
for just one particular impedance, say
10 ohms.)

Each of these presentations requires
eight curves to cover all the possible
attenuator configurations. The resistor
values are given either for one working
impedance only or as a factor relative
to the working impedance (as shown in
Figs. 2 and 8). So we have to do some
arithmetic—or use a slide-rule—to get
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the resistor values for the actual work-
ing impedance.

The decibel scale used has been
linear. By adjusting the db scale spac-
ing appropriately, any one of the curves
can be converted into a straight line.
Further, by plotting working imped-
ance horizontally and resistor values
vertically, a chart (Fig. 4) using ir-
regularly spaced decibel rulings can
give one of the resistor values in an
attenuator for the actual working im-
pedance required. Here the chart has
been drawn to cover a decade of work-
ing impedances from 100 to 1,000 ohms,
and the values are read off directly for
any impedance in this range. Outside
this range the value does not call for a
slide-rule, but merely the addition or
removal of some ciphers.

Fig. 4 is the chart for values of R3.
The disadvantage of this presentation
is that, to cover all the configurations of
attenuators, eight charts are required,
each with spacing between the db
rulings to correspond with the individ-
ual formula. This is cumbersome. By
applying the same method to the nomo-
gram construction, the number can
be reduced to two, because each refer-
ence line can be used to carry two dif-
ferent scales, one on each side. Notice
that, in the eight formulas for resistor
values, four are reciprocals of the other
four. This means that the same set of
decibel rulings can be used for a pair
of resistors using reciprocal formulas
by inverting the R and Z scales on the
appropriate reference lines. This was
used in the presentation of Fig. 3 to
reduce the number of contact curves
necessary to four. The decibel reference
line can also have a scale on each side,
enabling two pairs of reciprocal formu-
las to be accommodated on one chart.
This turns out to be quite convenient,
because any one configuration uses only
two resistor values, selected from one
group of four in the list of formulas.
By using a separate chart for each
group of four, only one chart is neces-
sary for the design of any particular
attenuator.

Chart 1 (page 39) deals with T, =,
and lattice attenuators and can be used
of course for the balanced equivalents
of T (H) and = (O) types, while
Chart 2 (page 39) deals with bridged-T
and L types and their balanced counter-
parts.

You may wonder why so many types
of attenuator networks are used—why
not just stick to one? Several factors
contribute to the answer to this ques-
tion. It is largely a matter of relative
values, and depends partly on the
amount of attenuation required and
partly on the working impedance. This
will be made clearer by some examples:
Example 1. .

To design a T type attenuator to give
20 db attenuation at an impedance of
600 ohms:

As shown in the top key for Chart 1,
the scales for R and Z are both on the
left-hand side of the R and Z reference
lines; the db scale for R1 is on the left-
hand side and that for R4 is on the
right-hand side of the db reference line.
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Using the chart in this way, R1 is 480
ohms and R4 is 120 ohms. For an H pad,
the series arms each would be half of
480 ohms, or 240 ohms.

Example 2.

To design a = type attenuator for the
same job as example 1:

The middle key on Chart 1 shows
that the right-hand scales for resistance
and impedance are used, with one db
scale on either side of the reference line
as for the T pad. Using these positions,
R2 is 750 ohms and R3 is 3,000 ohms.
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9 information into an alignment chart.

Notice here that R1 and R2, for
values of 20 db attenuation and upward,
approach the same value as the working
impedance. For the T pad R4 goes much
lower and for the = pad R3 goes much
higher. For smaller degrees of attenua-
tion, the distribution of relative resist-
ance values is bound to be somewhat
different.

Example 3.

An attenuator required to give 10 db

attenuation at an impedance of 100
‘ohms: using the x configuration R2 is
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190 ohms and R3 140 ohms. For the T
configuration, the opposite sides of the
resistor and impedance scales are used
again (for 100 ohms this is the same
point on the impedance scale), giving
R1 52 ohms and R4 70 ohms.

Notice here that the resistor values
are all somewhere near the working
impedance.

Example 4.

A lattice attenuator is required for
6 db at a working impedance of 250
ohms.

For lattice type attenuators, as
shown in the bottom key on Chart 1,
the left-hand db scale is used for both
values, the left-hand resistance and
impedance scales being used for one
resistor and the right-hand scales for
the other. Using these positions for a
working impedance of 250 ohms, the
required resistances are Rl 85 ohms
and R2 760 ohms.

Example 5.

A lattice attenuator is required for
20 db attenuation at 500 ohms. This
gives R1 as 410 ohms and R2 as 610
ohms.

The point to notice with lattice at-
tenuators is that as attenuation rises
both resistors approach the working
impedance closely, so that resistance
tolerances have a much greater effect
on the amount of attenuation. It is
obvious from Example 5 that a com-
paratively small change in any resistor

would result in a relatively large
change in attenuation. On the other
hand, for low degrees of attenuation,
the lattice attenuator gives greater
precision without necessity for strict
tolerance on resistor values.

Example 6.

To design a bridged-T attenuator for
an attenuation of 26 db at 1,000 ohms:
" In the bridged-T type attenuators,
two of the resistors have the same
value as the working impedance; in the
balanced counterpart there are four
resistors having half the value of the
working impedance. The remaining
values, R5 and R6, are found by using
Chart 2, as Chart 1 is used for lattice
attenuators. For this example R5 is
19,000 and R6 is 52.5 ohms.

Whatever attenuation is required, the
working impedance is a geometric mean
between the values of R5 and R6. For
small degrees of attenuation R5 is very
low and R6 is very high. As attenuation
increases, the values of R5 and R6
change over, so R5 is high and Ré6 is
low. The widespread decibel scale for
R5 and R6 indicates that a strict toler-
ance on resistor values is not so vital
with bridged-T and bridged-H type
attenuators as it is with the other types.
Example 7.

To design an L type attenuator, with
the shunt arm at the output end, for an
attenuation of 14 db and an impedance
of 50 ohms:

As shown in the middle key on Chart
2, the working impedance and resistor
values both are on left-hand scales,
while the db scales are on opposite
sides of the db reference line, for R5
and R8. For the example specified Rb
is 200 ohms and RS8 is 62.5 ohms.
Example 8.

For comparison with the previous
example we will design an attenuator
for the same purpose with the shunt
arm at the input end.

As shown in the key at the bottom of
Chart 2, the references for R and Z,
are on the right-hand side of their
respective scales in this case. R6 is 12.6
ohms and R7 is 40 ohms.

Notice the difference in values for the
same operating impedance and attenua-
tion, as compared with Example 7.

The foregoing indicate why different
attenuator configurations suit different
cases.

The L types are much simpler than
any of the others. They save one or
more resistors but do not have constant
resistance in both directions, as in-
dicated in the configuration diagrams
on Chart 2. When terminated at the
right-hand, or output, end with Z, the
resistance measured at the input end
is also Z, but this is not true in the
opposite direction. For many purposes
an attenuator of this simple type is
quite adequate. Often the source im-
pedance preceding an attenuator is not
the same as the output impedance into
which it is working, so two-way match-
ing is unnecessary anyway.

In the other types of attenuators, if
the source impedance is Z,, the source
impedance measured at the output end
of the attenuator will also be Z, giving
twu-way matching. An attenuator of
this type is always desirable for really
high-quality work, but to get the benefit
of it, the impedances between which it
is connected must be true values, and
do not themselves deviate from the
nominal working impedance.

I have often heard the opinion ex-
pressed about attenuators, similar to
that about filters, that when resistances
obtained from the required formulas
are put into a circuit, the circuit pos-
sesses “magical” properties. An im-
pedance of 500 or 600 ohms has been
shown to be an ideal line impedance.
This has been interpreted to mean that
attenuators designed to work at this
impedance will smooth out any dis-
crepancies. That, for example, a 20-db
600-ohm attenuator will give an at-
tenuation of 20 db and present terminal
impedances of 600 ohms, regardless of
what is connected to the other end of
it! This is definitely not true.

Attenuators do what they are de-
signed to do only when the correct
impedances are connected to them.

Sometimes, however, an output of
one impedance requires that it be con-
nected, via an attenuator, to an input
of a different impedance. Then comes
the puzzle of how to correct for this
change of impedance. This will be dealt
with in a succeeding article. END
Charts 1 and 2 on facing page —>
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Chart 1—For T, Pi, H, O, and lattice type attenuators. Chart 2—For bridged T, H, L, and U type attenuators.
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Miniature Transistor Hearing Aid

Photo of Transist-Ear chassis. Compart-
ment on top houses small energy capsule.

RANSISTORIZED hearing aids

are appearing on the market in

quantity. The high efficiency of

the transistor and its low power
consumption give it a decided edge
over vacuum tubes. Battery power is
still required, but the drain is cut to
such a tiny figure that the life of a
battery is extended many times. The
entire absence of an A battery in any
all-transistor type hearing aid makes
possible a unit small enough to he worn
on the wrist or hidden in a woman’s
hair. These are real applications, not
just theoretical possibilities. There has
been a great deal of controversy over
the merits of transistors in hearing
aids. Like anything else that is new,
certain obstacles must be overcome be-
fore final success is reached. One com-
pany actually stopped their production
of transistor hearing aids, but with
technical improvements, they have re-
sumed.

Miniaturization has been achieved by
using subminiature components for re-
sistors, capacitors, and transformers,
and by redesigning the microphone and
receiver into magnetic types. By using
miniature components and lightweight
metals, Maico has produced the T'rans-
ist-Ear using three Raytheon CK718
transistors. The instrument weighs a
little over 2 ounces and its over-all

The trend in hearing aids which has been

toward compactness has been given a boost

with the introduction of the transistor.

By DAVID T. ARMSTRONG

dimensions are 25 x 1% x 1344 inches.

The engineers responsible for this
all-transistor hearing aid did not at-
tempt to convert vacuum tube circuits
to transistor applications by what is
becoming known in the art as the
“duality” technique. Rather, they
started from scratch and designed cir-
cuits on the basis of which the asso-
ciated components were specifically se-
lected, for use in an all-transistor hear-
ing aid. In this way they were able to
balance the gain for the three stages
and secure the greatest gain where it
would produce the minimum accompany-
ing noise. Hence this device is not any
more noisy than a comparable type
vacuum-tube hearing aid.

The circuit diagram of the Transist-
Ear is shown in Fig. 1. Transformer
coupling is used for the three grounded-
emitter transistor amplifier stages. The
bias resistor in each stage was selected
to provide a predetermined collector
current. In the present state of tran-
sistor manufacture there is wide varia-
tion in the characteristics of the indi-
vidual CK718 Raytheon transistors
used with this instrument; thus it is
important to match the bias resistor
with the individual transistor used in a
particular stage.

The resistors R1 and R2 were selected
to give 0.35 to 0.5 ma collector current;

R3 was selected to give 1.7 to 2.1 ma
collector current. These individual
transistors vary considerably in gain
and noise as well as in impedance. As
part of the quality-control program
established for the manufacture of
these hearing aids, each transistor is
checked in the laboratory and marked
as a first-stage, second-stage, or output-
stage transistor.

The grounded-emitter circuit has
been found to be superior for this type
of transistor application, partly because
the input resistance is completely inde-
pendent of transistor parameters, Cur-
rent design practice uses the grounded
emitter almost exclusively for all but
the output stage of amplifiers. In the
output stage, a grounded-base circuit
is found to be better for some applica-
tions. It provides a wider swing of
collector voltage with linear operation,
and hence greater efficiency. In this
circuit, however, the output stage is a
grounded-emitter type to control the
gain and attenuate the noise.

The audio-frequency field is ideal for
transistor applications because of the
high gain, low noise, and high efficiency
obtainable. The limitation on how weak
a signal can be handled is noise. Noise
is much lower for junction-type transis-
tors than for point-contact types. A
transistor with a noise figure of 15 db
at 1,000 cycles for a l-cycle bandwidth
has an equivalent noise input power of
approximately 10-15 watts. A signal

CK718(3) CSTANCOR UMHI3 - 20K /1K 3
0K
23 g
MIE g
0l

<
5 <SR!
ik
°N6+ .

OFF ' l.25v

1,2 sTOME SCREWS
MAGNETIC MIKE & RCYR

Ri,R2,R3-SEE TEXT

Fig. 1—Schematic of the Transist-Ear.
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From Trumpet to Transist-Ear. 15 years of progress in hearing aid development.

input of one micromicrowatt will have
a 30 db signal-to-noise ratio.

The frequency response of this in-
strument is adjustable and can be
fitted to the hearing loss of the user
by adjusting tone screws 1 and 2 shown
in the circuit diagram of Fig. 1. Nor-
mal response is obtained with serew 2
in and screw 1 out. Thus insertion or
removal of the screws emphasizes tones
for which the user’s loss is most severe
or attenuates those tones for which the
user’s hearing is nearly normal.

When screw 1 is in, the .01-uf capaci-
tor is connected to the circuit. When
screw 2 is in, the resistor R2 is con-
nected to the circuit.

Subminiature tantalytic capacitors,
hermetically sealed in silver cans, were
used because it is believed they have
an extremely long life. The low opera-
ting voltages permit use of small-size,
loew-voltage capacitors. The energy cap-
sule is a mercury cell (illustrated in
photo). This is % inch in diameter and
1, inch thick. This energy capsule is
housed in a drawer. This tiny energy
capsule will supply power for operating
this hearing aid for 70 to 90 hours.

All-transistor type hearing aids are
not low priced. They cost more than
comparable vacuum tube models. How-
ever, the operating costs are low and
transistors do not require replacement
as tubes do.

The low cost and high operating
efficiency of the Transist-Ear are
among its most remarkable features.
Tha total battery drain of the three
transistors is 30 ma at 1.3 volts, or 3.9
milliwatts. Dividing the electrical out-
put delivered to the receiver, 1 milli-
watt, by the total battery drain, indi-
cates an efficiency of approximately
25%. This all-transistor circuit is eight
times as efficient as a conventional vac-
uum-tube hearing aid.

The three transistors are immune
to damage from shock or vibration, and
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they are designed to retain their orig-
inal operating characteristics over a
long period of time. When these tran-
sistors are properly hermetically sealed
(this is extremely important) by the
encapsulating plastic they are imper-
vious to moisture. This is emphasized
in view of some recent experiences with
hearing-aid devices not properly her-
metically sealed. These were found to
be affected by the moisture and body
temperature of the user.
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chassis. This design feature was
adopted because it is expected to con-
tribute to long life by reducing the pos-
sibility of damage through shock or
vibration.

The interstage audio transformers
are triumphs of miniaturization. They
measure a 3-inch cube, and were spe-
cifically designed for such applications
by Chicago Standard Transformer
Corp., as their ultraminiature transistor
transformers. They are the tiniest iron-
core audio transformers currently
available. They weigh less than ¥
ounce and are no larger than the tran-
sistors they power. They are constructed
of extremely fine wire, wound on molded
nylon bobbins, with special nickel alloy
steel transformer core laminations.
They have a useful range bclow the 1-

milliwatt level.
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Fig. 2—Transistor audio amplifier.

For comparison purposes the Stancor
suggested circuit is given in Fig. 2,
with the recommended values of the
associated components. The available
transistor ultraminiature transformers
and their desigr characteristics are
given in Table L.

Table |. Choracteristics of the Stancor Ultraminioture Tronsistor Transformers

Part Primary Secondary Primary d.c. Secondaryd.c.
Number Application impedance impedance resistance resistance
{ohms) {ohms) {ohms) {ohms)
UM-t10 Interstage 20,000 1,000 1,675 285
UM-=111 Output or 1,000 50/60 120 9.0
matching
UM-112 High impedance 200,000 1,000 4,000 195
microphone input
UM-113 Interstage 20,000 1,000 1,350 205
UM-114  Output or 500 50/60 70 9.0
matching
The estimated life of transistors is There is no a.v.c. in this ecircuit.

about 100,000 hours, which would be
equivalent to 20 years of use; compare
this with the 5,000-hour life of a vac-
uum tube. (The switching of a transis-
tor on and off may have some effect on
its useful life.)

The magnetic microphone is much
sturdier than the crystal microphone
formerly used, and is far less likely
to be affected by high humidity. The
microphone is mounted on a soft float-
ing rubber cushion to reduce to a mini-
mum the noise created by friction of
the case 2nd the clothing. Compart-
mentalization design techniques were
utilized to place the components in
special snug-fitting niches in a nylon

Further, the distortion in the output
is related to the output power level.
Special circuits involving response-
shaping networks and volume compres-
sioa circuits are desirable in a hearing
aid, but these are usually available only
for custom built units.

A desirable accessory for a hearing
aid is a telephone pickup coil which will
enable the user to hear telephone con-
versations without the distortion intro-
duced by transducing the signals from
the telephone ear-piece to the hearing-
aid magnetic microphone.

Practically no heat is generated by
a transistor hearing aid; hence there
is no problem of heat dissipation. END
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Front view of
intermodula-
tion analyzer.

equipment has led to efforts to

reduce intermodulation distor-
tion effects; therefore this practical IM
analyzer.

An instrument to measure intermod-
ulation distortion can be built by the
experimenter at surprisingly low cost
compared with the array of equipment
needed for complete harmonic analysis.
(The instrument can be used also as a
very sensitive electronic voltmeter.)

LWAYS increasing emphasis on
A reproduction quality in audio

Circuit Description

Fig. 1 shows the schematic. The 60-
cycle a.c. from the power transformer
filament windings supplies the low fre-
quency. This is mixed, in a resistance
network, with the output of a 7-ke
Hartley oscillator. The mixed signal is
applied to the input of an amplifier un-
der test. The amplifier output is fed
through a gain control into a cathode
follower and from there to the 6AH6
containing 7-ke resonant circuits in both
grid and plate circuits. These circuits
remove the 60-cycle component and also
most of the hum and noise, so the signal
at the 6AH6 plate is a pure 7-ke
note, containing only the modulation
to be measured. This signal is demod-
ulated by half of the 12AT7 connected
as an infinite-impedance type detector.
The 12AT7 had the most linear
output with respect to modulation per-
centage of several tubes tried. Any
modulation in the carrier is present at
the cathode of this stage. A large
portion of the carrier is also present
here, but is removed by L3, a 5-henry
inductor, connected in a low-pass filter
circuit. This filter has a flat bandpass
up to about 600 cycles with cutoff above
700 cycles. S1 provides a means of
comparing the average carrier ampli-
tude with the output of the filter. Thus,
if some carrier amplitude reference
point is chosen, we can measure the
percentage of modulation.

The circuit from here on is a sensitive
a.c. v.t.v.m. with a range of 10 mv to
100 volts full scale and an input resist-
ance of 1 megohm. The voltmeter may
be used separately by turning S1 tov. A
meter of this kind is useful for measur-
ing very small voltages. Feedback is
used, giving flat response from 10 cycles
to 50 ke and linearizing the meter de-
flection. It is this linear characteristic

which makes it possible to measure
voltage or intermodulation (IM) per-
centage on the original 0-1 millammeter
scale without any additional meter cali-
bration.

Construction

The wiring and layout are not critical
except for the location of the coils, par-
ticularly L3. It is important that cou-
pling between these components and the
power transformer be kept to a mini-
mum. L2, L3, and L4 should be mounted
with their axes at 90° to the axis of
the power transformer windings and
close to a plane passing through the
center of the power transformer at 90°
to its winding axis (see photo). An
exact location can be found by connect-
ing a high-gain scope, o1 other sensitive
indicating device, across the coil. With
the power transformer in operation,
move the coil around until a spot is
found where there is a null in the in-
duced voltage. L1 is followed by the
resonant plate circuit of the 6AHS, so is
not as susceptible to 60-cycle pickup, but
there is a tendency for this coil to pick
up 7-ke radiation from the oscillator
coil. For this reason, L1 should be
mounted as far from the oseillator as
possible with its axis at 90° to the axis
of the oscillator coil.

L1 and L2 each consist of 1,600
turns of No. 30 enameled wire, layer-
wound, on a 3%-inch diameter slug-
tuned coil form, with a winding length
of % inch. L4 is the same, except for
a tap at 500 turns. A layer of Scotch
tape between each winding layer pre-
vents the possibility of shorts. The
inductor used for L3 is a 5-henry unit.

The entire instrument is built on the
panel of a standard 12 x 7 x 6-inch
metal utility box. The double-deck con-
struction provides good separation of
critical components and makes a com-
pact assembly, which takes up a mini-
mum of bench space. The two shelves
are made of 16-gauge aluminum and
are held to the panel by the bushings of
the potentiometers and switches.

Adjustment

After the wiring is completed and
checked, the v.t.v.m. section should be
calibrated by applying a known a.c.
voltage to the input, as measured with
an accurate meter., The IM output and
input controls should be turned down
to prevent any possible 7-ke¢ radiation
from affecting fhe v.t.v.m. The 50-chm
calibrating potentiometer is adjusted
for agreement between the meters. Cal-

By WILLIAM AUSTIN

ibration is necessary on only one range.
The use of precision resistors in the
range decade will make the others take
care of themselves.

To calibrate the IM section, a scope
is necessary. Connect the circuit of
Fig. 2. A vacuum-tube diode may be
substituted for the crystal. Set the
ratio on 4:1, S1 to V, turn output
and input controls up about half-
way, and adjust the slugs of L1 and
L2 to resonance as indicated by max-
imum vertical deflection. The oscil-
lator slug should be set for output in
the vicinity of 7 ke. As resonance is ap-
proached, back the input control down
and make the final adjustments with it
as low as possible. With the scope
sweep on 120 c.p.s., it should be possible
to get a pattern similar to that of Fig.
3. This looks very much like the stand-
ard textbook picture of a modulated car-
rier, which is exactly what it is. The di-
odeintroduces nonlinearity, which causes
the 7-ke signal to become modulated by
the 60-cycle signal in the same manner
it would occur in a nonlinear amplifier.
The percentage of modulation can be
varied with the series resistor from
near 0 to about 80%. Fig. 3 represents
50% modulation. The percentage for
any pattern on the screen can be cal-
b , 100,
where a and b are the dimensions
shown in Fig. 3. Measurements on the
screen are best made by using the
ruled grid supplied with most scopes.
Set up a 50% pattern as closely as
possible. Set the range switch to 0-10
volts and S1 to the 1M 2 position. Adjust
the input gain until the meter reads
exactly half scale. Change S1 to the
IM 1 position and adjust the IM cali-
brate control until exactly half scale
is again indicated. When the switch is
again placed in the 1M 2 position, the
meter will read “.5” or 50% modula-
tion. 209 and lower modulation values
can now be set up and the meter should
indicate them quite closely. For each
measurement, the switch should be
placed in the 1M 1 position and the
input gain set for a half-scale reading.
Full-scale, or any other reference point,
could be used and the calibrate control
set accordingly, but half-scale is most
convenient. To read values below 10%,
move the range switch to the 1-voLr
position. This will give an IM range
of 0-10%. To read very low values,
use the .1 v position. This will read full-
scale on 1% IM. On this low range,
circuit noises cause a meter deflection

RADIO-ELECTRONICS
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Fig. 1—Diagram of intermodulation an-
alyzer. 60 cycles and 7 ke are used.

of about .08% of this figure from the
meter reading.

To measure the intermodulation in
an amplifier, connect the IM output to
the amplifier input and set the ratio
on 4:1. Terminate the amplifier in a
high-wattage resistor with a value equal
to the nominal output impedance of the
amplifier. Connect the amplifier output
to the input terminals of the analyzer.
Set S1 to Vv IN and advance the output
control until the desired amplifier power
output at which the measurement is to
be made is obtained. To do this, a
correction must be applied to the meter
reading. The voltage is a mixture of
two frequencies and has a higher peak
to r.m.s. ratio than a sine wave. The
meter reading would correctly indicate
the average power dissipated in the load

Materials for IM analyzer.

Resistors: 1—I5, 3—I50, 1—I1,000, 4—2,200, 1—10,000,
2—22,000, 1—-27,000, I—17,000, 1—é8,000, 1—100,000,
1—470,000 ohms, I—I| megohm, 1—I.5, 1—=2.2, 2—10
megohms, all ', watt; 1—10,000 ohms, | watt: 1—
22,000 ohms, 2 watts; 1—900,000, 1—90,000, 1—9,000,
1—900, 1—100 ohms, 1% ﬁrecision resistors, available
at TAB, 111 Liberty St., N. Y, 6 N. Y

Potentiometers: |—50, carbon (Ohmite CUS001);
1—50,000 ohms, audio taper; 1—500,000 ohms, linear
taper; |—I megohm, audio taper.

Copacitors: (Paper) 1—.002, |—005, 4-—.02, }—.05,
—0.1 pf, 400 volits; 1—2 uf, 600 volts. (Ceramic)
4—01 uf. (Eelectrolytic) 1—=25 uf, 25 volts, 2—10-10.
10 pf, 450 volts; 1—I10-10-10 uf, 475 volts.
Miscellaneous: |—power transformer, 650 volts c.t.
at 40 ma, 5 volts at 2 amp, 6.3 volts at 2 amp {Stan-
cor PCB408); 1—5-h filter choke (primary of small
speaker output transformer can be used); 1—5-h
choke, potted (5 ma or less); 3-3-inch-diameter slug-
tuned coil forms; |—8X4, |1—6ATé, |—8AUS, 1—6C4,
|—6AH6, 1—12AT7; tubes; 1—I2 x 7 x é-inch metal
utility box; 1—0-1 milliammeter {preferably 4 inches
or larger); 4—IN34 crystal diodes; 5—binding posts;
assorted hardware, wire, etc.
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Side view. L1 and L4 widely separated.

resistor (E*/R), but distortion would
occur at a seemingly low power output
because of the high amplitude peaks.
If the meter indication is multiplied by
a factor of 1.3 at the 4:1 ratio and 1.6
at 1:1, the resulting figure will be the
r.m.s. value of a sine wave having a
peak amplitude equal to that of our
complex wave and will give a true
measure of amplifier power capability.
For example: To set up a test at 10
watts into 8 ohms with a 4:1 ratio:
E (meter) \VWR/1.3 or 9/1.3=6.9
volts, which the meter should read for
an equivalent power of 10 watts. If
another meter of the peak-responsive
type is available, the same result can
be obtained directly. (Most d.c. and a.c.
v.t.v.m.’s are of this type.) The meter
voltage should be corrected also when
making IM tests on voltage amplifiers.
Multiply the meter reading by 1.3 or
1.6, depending on the ratio, to obtain
the equivalent sine wave r.m.s. voltage.
Adjust the input gain to the half-scale
reference point and shift S1 to 1M 2 to
read the intermodulation. The average
good-quality amplifier will show 5%
or 6% at close to the full rated output,
with a rapid rise above this point.
10% or over at any substantial power
output is getting out of the high-fidelity
class. A very high-quality amplifier,
such as the Williamson, will show from
1% % to 1%. Usually, distortion occurs
first at low frequencies. For this reason,
the 4:1 ratio will usually show a some-
what higher percentage than 1:1. This

Top view. Analyzer contains v.t.v.m.

is why the 4:1 ratio is usually used for
amplifier measurement. Occasionally an
amplifier will have more distortion at
high frequencies. In this case, the 1:1
ratio will indicate the fact by showing
a higher IM value.

The minimum input signal required

SCOPE VERT IN
MEG TOP OF L2

IM ANALYZER

“i;‘ I pJATH | GND
|

Fig. 2—Circuit used for calibration.

I

Fig. 3—50% modulation—7 kec by 60
c.p.s.

o
»

j|

by the instrument for IM measurements
is 0.8 volt at the 4:1 ratio and 0.2 volt
at 1:1. This is enough sensitivity to
easily permit measurements over a
single stage, or on low-level amplifiers,
such as phonograph preamplifiers. END
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RADIATION

By E. D. LUCAS*

EDERAL Communications Com-
mission has not yet taken official
jurisdiction over community TV
systems. However, it has been com-
pelled to take an active interest in the
radiation problems created by them.

Many community installations have
been made in fringe areas where TV
set owners have invested substantial
sums in individual antenna towers, an-
tenna arrays, rotors, and boosters. A
home owner who has spent up to $500
for his antenna installation may be
reluctant to connect to the cable of a
community system, even though the
latter will provide better pictures. If
there is radiation from the amplifiers,
a.c. power lines, connectors, tap-off
units or cable of the community TV
system, the radiated signals may be
strong enough to cause annoying inter-
ference with direct pickup by individual
antennas.

Interference caused by radiation
from a community system is of two
principal types. One is the ghosting
which results from co-channel time-
delay interference. The community sys-
tem distributes certain channels by
means of amplifiers, cable and other
equipment. If set owners in the same
community are able to receive these
channels directly, and if these signals
are weak, while the wired community
TV system is radiating strongly, ghost
images are inevitable. This is because
the set owner with an antenna on his
roof receives a picture from channel 2,
for instance, first by direct pickup from
the transmitter and then—a second,
delayed picture—resulting from a close-
ly adjoining section of the community
system. The few microseconds delay
in receiving the re-radiated signal is
caused by the electronic equipment and
cable through which this signal must
travel before radiating to the set own-
er’s antenna.

A second type of interference
caused by radiation occurs when the
community TV system is distributing
channels adjacent to those received
directly in a fringe area. For example,
the community system may distribute
channels 2, 4, and 6. Set owners within
the same community, who have their

® Pres. Best Electronics Corp., Los Angeles, Calif.

PROBLEMS

Community installations have created

unique radiation problems: interference

ranging from bootlegging to ghosting

own antennas, receive a weak signal
from channel 3 transmitted 80 miles
away. If there is strong radiation of
channels 2 and 4 from the community
system, adjacent-channel interference
will annoy set owners tuned to chan-
nel 3.

Radiation is a double-edged prob-
lem. If a community TV installation
radiates a strong enough signal to
cause interference, it will certainly
lose money. In many community sys-
tems, set owners have achieved good
reception without either the formality
or expense of a legitimate connection
to the cable. I have seen simple dipole
antennas placed close to a radiating
cable—and the set owners happy with
fair pictures obtained without paying
$135 (or whatever the cable connection
charge might be) to the community
system. The system operators refer bit-
terly to this practice as “bootlegging”
and generally take prompt steps to try
to eliminate this charitable distribution
of free signals.

Thus radiation is a serious problem
for operators of a community TV sys-
tem. With radiation, the wired system
causes interference and complaints
from the owners of individual antenna
installations. These complaints, as
their volume mounts, result in a visit
from a polite but firm representative
of the FCC, who says the radiation
problem must be solved. Even more
annoying is the fact that a radiating
wired system invites ‘“bootleggers’” and
endangers the substantial investment
of the community system’s owners.

Solving the problem

The more modern community TV
installations have solved their radia-
tion problems by recognizing that each
signal-carrying element must be cor-
rectly designed. Any part of the sys-
tem may be troublesome if it is not
engineered so that radiation is reduced
to a safe level, say 20 microvolts per
meter at a distance of 20 feet.

This approach requires the design of
each piece of electronic equipment and
each type of cable with radiation in
mind.

The antenna site is the first logical
step. Often radiation is of no conse-

quence here, if the site is on an isolated
hilltop as in many community installa-
tions. Occasionally—as in the case of a
new system now under way to serve sec-
tions of Burbank and Glendale, Cali-
fornia— the best site for the master
antenna installation is in a heavily pop-
ulated area. In such a location, it is
obviously important that the head-end
amplifiers, power supplies, and power
lines are properly radiation-proofed. One
easy way is to mount the amplifiers and
other equipment in a sheet-metal shack
which acts as a shield against radia-
tion. If this is impractical, place all
electronic equipment including con-
nectors in metal cabinets. The a.c.
power line should be brought in through
a low-pass filter, which should be in the
shack or one of the cabinets. Such a
filter, available commercially, prevents
r.f. leakage back into the power lead
and consequent radiation.

After taking these precautions, it is
desirable to make tests with a simple
dipole antenna and TV receiver placed
a few feet away from the head-end
equipment installed at the antenna
site, to see whether objectionable radia-
tion is still present. If so, more care-
ful shielding of the amplifiers, power
supplies, and connectors will be neces-
sary. It also may be necessary to re-
duce the output level of the amplifiers.
Some of the early amplifiers designed
for community TV boasted an output
of as high as 3 volts, and behaved like
miniature transmitters. Modern design
calls for an output level generally not
exceeding 0.5 volt from the individual-
channel strip amplifiers with associated
a.g.c. used at community antenna sites.

In the distribution system of a com-
munity installation, where the electron-
ic equipment and cables are installed
in populated areas, radiation must be
eliminated. The problem is most easily
solved by designing each element of
the system to reduce its potentialities
as a radiator.

Line amplifiers—the term used to
describe r.f. amplifiers utilized to
boost TV signals along the main trunk
cables and feeder lines—are an obvious
source of radiation. As in the case of
head-end equipment, the answer is good
shielding and correct output level.

RADIO-ELECTRONICS



Mount the amplifier in a metal cabinet.
This box should be large enough to
contain the amplifier, its power supply,
and such associated equipment as a
power-line filter (to prevent r.f. leakage
to the a.c. line, as noted above); the
equalizer, used with broad-band ampli-
fiers to compensate for variations in
attenuation of the signal by the cable
when distributing several TV channels
and at very high radio frequencies; fine
splitter, directional coupler, or distri-
bution amplifier, for branching feeder
lines from the main cable; any short
lengths of cable used as matching sec-
tions to balance impedances; and con-
nections to the distribution cables,
whether made with connectors or sol-
dered splices.

This list of equipment at a line-
amplifier station may seem impressive.
However, except for the amplifier and
associated power supply, most of it is
small. The metal cabinet shielding all
this equipment may easily be mounted
on a double crossarm installed on a
telephone or power pole, or may be
attached directly to the pole. Utility
companies prefer crossarm mounting,
since a metal cabinet on a pole reduces
the climbing space available to their
linemen and thus presents a possible
hazard as well as an inconvenience.

Another important antiradiation pre-
caution is to keep the line amplifier’s
output level fairly low. Modern practice
is not to exceed 0.2 volts per channel.
Then, at the antenna site, test for
radiation with a dipole and TV re-
ceiver placed about 30 feet from a typi-
cal line-amplifier installation.

A troublesome source of radiation has
been connectors or splices in community
TV cables. While working as an en-
gineer on the Palm Springs community
TV installation of International Tele-
meter Corporation, I found a simple
and inexpensive way to make such con-
nections radiation-proof. Merely wrap
aluminum foil around the connector or
splice, and then apply an outer weather-
proofing of plastic tape and paint.

Isolation units, or tap-off devices,
inserted in feeder cables to tranfer TV
signals from the cable to the drop feed-
ing one or more TV sets in a subscri-
ber’s home, are another possible source
of radiation. A tap-off unit should be
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Splicing RG-11/U
cable. Aluminum
foil is wrapped
around the braid
and then taped.

Community TV line amplifier. A filter prevents leakage to power line.
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adequately shielded. It usually contains
either a resistor or capacitor connect-
ing the center conductors of the feeder
cable and the individual drop line. Such
a tap-off device should be treated like
a cable connector, and .veatherproofed
with plastic tape and paiat. A wet tap-
off has been known to act like a de-
tector and radiate unrestrainedly. Here
again, a little aluminum foil wrapped
around the unit before taping and
painting is a good precaution if the
device is not well shielded.

Selecting coaxial cable

A major cause of radiation in com-
munity TV systems has been the coaxial
cables used for distributing signals to
subscribers. Variation has been wide in
the quality of the copper-braid outer
conductor or shield used in even such
a popular cable type as RG-11/U. Some
manufacturers produce a finely woven
braid that makes a satisfactory shield.
Other makes are obviously inferior, as
you can easily see if you strip off a few
inches of the outer vinyl jacket and ob-
serve the braid.

Since cable requires the most trouble
and expense to install of all the ele-
ments in a community system, and can
cause the worst grief by radiating, it
is well worthwhile to specify and select
cable types carefully. From experience,
it is best to use such low-loss cable as
K-14 (Federal) or 21-125 (Amphenol)
or the new aluminum-sheathed Styro-
flex (Phelps-Dodge) for long cable
runs. Such long runs may include the
line from the antenna site to the com-
munity and the main trunk lines in
town. Radiation from K-14 or 21-125
cable is not troublesome if the ampli-
fier output level is kept at or below 0.2
volt per channcl. Styroflex, with its
solid aluminum sheath, obviously will
not radiate signal.

The coaxial cable most widely used
for signal distribution in community
TV systems is RG-11/U. Where line-
amplifier output is maintained at 0.2
volt per channel or higher-—to permit
economical spacing of amplifier stations
—there has frequently been troublesome
radiation from this line, usually near an
amplifier station because there the
signal level in the cable is by far, the
highest.

To solve this problem, cable manu-
facturers have developed a coaxial
cable identical in attenuation charac-
teristics with RG-11/U but providing
two copper-braid shields instead of one.
This double-shielded cable is designated
as SP-75 by Federal and as ‘“tri-axial”
21-529 by Amphenol, and is definitely
superior to RG-11/U where radiation is
a problem. Tests conducted by Cali-
fornia Electronic Services Company,
Los Angeles, a firm specializing in
measurements of radiation and elec-
trical noise, indicate the following:

1. At 200 mc, the double-shielded
cable has a radiation level 50 db be-
low that of RG-11/U.

2. At 60 mc, the radiation level of
SF-75 or 21-529 double-shielded coaxial
is 37 db below that of RG-11/U.

Thus, although the double-shielded

cable is approximately 50% higher in
cost than RG-11/U, its use is now being
recommended by engineers designing
modern community TV installations as
a safeguard against radiation from
transmission lines.

Drops from this double-shielded feed-
er cable to the homes of individual
subscribers are generally made with
RG-59/U cable, where the run is not
longer than 150 feet, or where the tap-
off is reasonably near the line ampli-
fier. Where the signal level is relative-
ly low,the drop to the home should be
made with RG-11/U because its attenu-
ation is about half that of RG-59/U at
v.h.f television frequencies. For the
same reason, RG-11/U is used for drops
where the distance from tap-off unit
to subscriber’s TV set is longer than
150 fee.

Radiation is usually not a serious
problem so far as such drops are
concerned because of the reduction in
signal level by the tap-off unit. How-
ever, should a drop cable be found to be
radiating, the answer is to use double-
shielded cable of either the SP-75 type
or SP-76, a twin-shielded version of
RG-59/U.

Grounding the system

One of the most important require-
ments of a community TV system is
satisfactory grounding throughout the
system. This is necessary not only as a
safety measure (required by the utility
companies whose poles are used) but
also as an effective aid in reducing
radiation. The antenna masts or towers
are usually of steel and are set deep
enough into the earth for adequate
grounding. At certain sites, however,
large wooden poles are used to support
antennas, and occasionally preampli-
fier equipment. Here a heavy cable
should be run from the antenna clamps
and preamplifier cabinet down to a
ground rod.

At each line-amplifier station, all
chassis and cable shields within the
metal weather-resistant cabinet should
be securely grounded to the inside of
the cabinet, and the cabinet itself must
be grounded. This is done by running
a cable from the cabinet to a ground
rod at the foot of the pole. If this is
impractical at a given location, the
cabinet should be grounded to the steel
messenger line to which the community
TV coaxial cable is lashed.

Telephone company standards call for
keeping the outer conductor of TV
cables and the messenger strand elec-
trically continuous throughtout the sys-
tem. The messenger strand supporting
community coaxial should also be bond-
ed to the light strand used for support-
ing drops to subscribers’ homes
where such drops are supported. Also
TV cable strand (messenger) is bonded
to telephone company strand at every
10th pole, or at every 8th pole on
thoroughfares having trolley feeders
or contact wires. The outer conductor
of a drop to the home should be ground-
ed, preferable to a water-pipe system,
close to the point of entry into the build-
ing. Such grounding, like shielding,
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VERY year about this time, after go-

ing for several months with little or
no dx reception, many TV dx-ers take
it for granted that it’s all over until
next summer, and they stop looking for
other than local signals. This is a big
mistake. Though the period from May
to August is the big one, there is
another good stretch of dx due every
December.

The two periods are centered around
the longest and shortest days of the
year. The summer one lasts about three
months, and the winter one perhaps
no more than three weeks. Otherwise,
dx conditions are very similar. The
same low-band stations come through,
from about the same distances, and
usually with about the same signal
levels. The essential difference seems
to be that there is seldom any sign of
“double-hop” propagation during the
winter dx season, so 600 to 1,200 miles
is the most likely dx range.

Tropospheric propagation will be gen-
erally poor in December and the fol-
lowing cold months, except when there
is warm rain, or snow turning to rain,
imminent. Then, for an evening, re-
ception over the usual fringe-area dis-
tances will be almost equal to the best
that summer and early fall had to
offer. Low-band stations will be af-
fected most by such winter breaks. It
is unlikely that there will be any of the
500-mile high-band stuff reported by
several observers during September and
October.

U.h.f. reception can be expected to
continue at a low level during most of
the winter months, though our experi-
ence in this region is too meager to be
certain. This is where your reports can
be of considerable help. Observations
comparing v.h.f. with u.h.f. reception
for all seasons are needed. Your past
reports have been greatly appreciated
and we hope for many more in the
future. END

helps to prevent harmful and annoying
radiation.

To summarize, radiation from a com-
munity TV system can annoy non-
subscribers who have their own anten-
nas, by causing interference, and may
permit other nonsubscribers to obtain
signals without paying for them. To
eliminate such undesirable radiation re-
quires proper shielding of all parts of
the system where the signal level is
high, and makes it desirable to operate
amplifiers at an output level below 0.5
volt per channel. A little shielding in
the right places goes a long way in
curing radiation problems. LND
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Fig. 1—Rectifier
tube is removed to
check power-trans-
former current
drain.

Fig. 2—Filter capa-
citor is short-cir-
cuited to check rec-
tifier capabilities.

By JOHN B. LEDBETTER*

NLESS you have actually used

a wattmeter, you may have no

idea of the time, trouble, and

money it can save you in helping
to check a TV receiver. (The wattmeter
is not limited to the television set—it is
equally helpful on AM receivers, PA
equipment, or any electronic device
which operates from a.c., including auto
receivers.)

Suppose the set you are checking has
weak picture and weak sound. From
past experience you may judge the
trouble to be a weak low-voltage rec-
tifier, or, if the brightness seems to be
normal, a weak tube in the video i.f. or
front end. Checking these points takes
time, and you may end up finding that
the trouble comes from another source.
Suppose the trouble is due to a leaky
filter capacitor or an internal short
(however slight) in the power trans-
former. This could take several minutes
(or longer) to locate. Here is how the
same thing can be done with the watt-
meter:

First, plug the wattmeter into the a.c.
socket and plug the receiver line cord

» Engineeringﬂ Writer, Convair
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into the wattmeter receptacle. From
the moment the receiver is turned on,
the wattmeter gives a constant indica-
tion of current drain. As the current
continues to increase, past experience
or the manufacturer’s rating will tell
you if the current drain is normal. If
the current indicated on the wattmeter
is within tolerance for that particular
receiver, you will know (without having
made any check at all) that the power
transformer is O.K. The trouble then
may be found to lie in a weak rectifier
tube, weak filter capacitor, or some
point beyond.

Suppose, however, that the current
drain indicated on the wattmeter is
excessive. The next step is to remove
the low-voltage rectifier tube (see Fig.
1) and observe the current reading. If
it has fallen to approximately normal,
the trouble is a defective filter or bypass
capacitor at the output of the power
supply, a gassy rectifier, or possibly a
short in the focus coil bleeder resistor
or filter choke.

A quick check of the filter capacitor
is then made. The filter is disconnected
from the circuit and the difference in
current drain is noted on the meter. If
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Servicing

\ with a
WATTMETER

Photos courtesy Triplett Instrument Co.

noticeable drain is indicated, replace
the capacitor. This method of checking
often will disclose capacitor trouble
which would not be indicated on a
capacitor checker.

In making the first test, suppose the
current drain had remained abnormally
high with the rectifier tube out of its
socket. This would have indicated an
internal short in the power transformer
and would have eliminated the need
for further checking.

In a similar manner, the cause of
low current drain can be quickly estab-
lished. In Fig. 2, the B plus circuit
(at the filter-capacitor output) is being
shorted to ground. An excessively high
drain under these conditions would be
normal, while a low value would in-
dicate a weak or gassy rectifier tube or
a possible defect in the power trans-
former.

The wattmeter can be used in similar
setups to check leakage factor of new
filter capacitors, power factor of trans-
formers, etc. Once you have become ac-
customed to having this instrument
around the shop, you will find yourself
creating other new and time-saving
uses for it. END
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From the original "La Télévision? . . . Mais
c'est trés simple!" Translated from the French
by Fred Shunoman. All North American rights
reserved. No extract may be printed without the
permission of Raoio-ELectronics and the author.
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It’s a cinchl

Seventh conversation, second half:

Sawtooth waves with multivibrators.

WILL—Isn’t it possible to develop other pulse circuits
than the one we’ve just been looking at? There are so many
sine-wave generator circuits: Hartley, Reinartz, Colpitts . . .

KEN-—Sure, you could use such circuits, but they would
only bring in unnecessary complications. But, you ecan
abandon coils altogether and get the feedback vou need
for oscillations by using a second tube whose voltages will
be opposite in phase from the first. then reinjecting these
voltages back into the input to maintain the oscillations.

WiILL—That explanation doesn’t seem very clear.

KEN—Let’s try it another way. Imagine a two-tube,
resistance-capacitance coupled amplifier. Connect the output
back to the input. What do you get?

WILL—Something like two snakes eating each other up
tail first!

KEN—We haven’t done too well with examples from the
zoo so far—let’s cut them out! Now, how about analyzing
just what does happen in such a circuit?

WILL—Well, suppose I try to reason it out the way you’d
do. Let the plate current of V1 be increasing. Then the
voltage drop across plate resistance rl increases, reducing
the plate voltage Epl on the first tube. This—acting through
coupling capacitor Cl—reduces the voltage Eg2 on the grid
of V2. As it becomes more negative, the plate current of V2
drops. Therefore, there is less voltage drop across r2, and
the plate voltage Ep2 increases, increasing Egl through
coupling capacitor C2. That, of course, makes V1 draw more
current.

KEN—Of course, you understand that all these things
are happening at the same time. What is important is to
note that the voltage at the output is in such a direction
that it helps out the things that are happening at the input.
The-output and input voltages are in phase. And we should
expect it. You've learned long ago that a stage of amplifica-
tion reverses the phase; when the grid becomes more posi-
tive, the plate becomes less positive, and vice versa. So,
with two stages, we get back into phase again.

WILL—Then you could use four tubes? Or six? Or eight?

KEN—You could. But are you a tube manufacturer’s
agent?

WILL—It seems to me our explanation didn’t finish. Can
the current in V1 keep on increasing indefinitely?

KEN-—Certainly not—the house fuses would blow sooner
or later! The rapid increase of current in V1, by making
the grid of V2 more negative, reduces its plate current to
zero (instant e in the curves Epl, Egl, Ep2, Eg2). With
no further increase in Ep2, there will be no increase in the
voltage Egl. So the plate current of V1 remains high and
its plate voltage low. Now C1, which is charged negatively,
begins to discharge through R2 (instant a-b on the curve
Eg2).

WILL—I'm having trouble following so many things at
the same time!

KEN-—These curves should give you some help.

WILL—As capacitor C2 discharges, plate current flows
in V2 and starts to increase.

RADIO-ELECTRONICS



KEN—That’s right. And (at instant b on the curves) V2
finds itself in the same condition as V1 at instant a.

WiLL—In other words, the voltage Ep2 drops; C2 passes
that drop in voltage to the grid of V1, reducing its plate
current and increasing its voltage. And that makes the grid
of V2 still more positive.

KEN—O.K., you can stop now, Will, because the multi-
vibrator will keep right on going. This oscillator with the
long name produces regular voltages with an irregular
shape. The two tubes repeat—every half-cycle—everything
it has taken us so long to trace out with the curves’ help.

WiLL—But this multivibrator won’t give us sawtooth
waves!

KEN—Well, no. Their plate circuits produce something
more like square waves. These have plenty of applications
in television—and in the whole field of electronics. The
duration of their positive and negative alternations is
identical if all the equivalent components in the two stages
have the same values. But if they differ, we destroy the
symmetry. By changing them intentionally we can get
short impulses separated by relatively long periods. So we
get our sync pulses.

Return of the Sawteeth

WiLLCouldn’t we replace our two tubes with a double
triode?

KEN—We can and we do. And further, if we have a
single-cathode tube, or tie the two cathodes together, we can
use the coupling through the common resistance R to replace
one of our coupling capacitors.

WILL—I don’t see just how you can make a resistor
replace a capacitor.

KEN—It’s not hard to figure out. Remember that each
increase of plate current through one of the triodes increases
the current through R, which makes the grid of the other
tube more negative, since the voltage drop across R makes
the end to which the grids are tied negative as compared
to the cathode end. The capacitor on the other multivibrator
produced the same effect.

WILL—I see. And you apply your sync pulses through
a capacitor to the grid of V1, in the usual style.

KEN—Yes, and I find it simple to synchronize the circuit
because the multivibrator is a very easy circuit to pull into
step with a synchronizing frequency.

WILL—The multivibrator seems to have a lot of virtues.
But since we are supposed to be talking about sawtooth
generators, what good are they if it won’t make a sawtooth
wave?

KEN—If you must have sawteeth, we’ll give you sawteeth!
Just put the capacitor C (look at the dotted lines) between
one of the plates and B minus. Then make the plate resistor
(r2) of that tube considerably larger than that (rl) of the
other tube. And you have sawtooth voltages across r2!

WiLL—Is this our old charging circuit, with r2 playing
the part of R?

KEN—Exactly. Because of the high resistance of r2, we
start with no current in V2. The voltage across C has to
rise to a fairly high value before the capacitor starts to
discharge across the anode-cathode space of the tube. But
then we have an avalanche! For, as current starts in V2, the
voltage across the cathode resistor rises, making the grid
of V1 relatively more negative with regard to the cathode.
Its current drops, and its plate voltage rises, charging V2's
grid more positive through C1, accelerating the discharge.
This quick discharge, followed by a slower charge limited
by the constants of C and rl—when the current through
V2 is cut off——gives us a typical sawtooth wave.

WiILL—So now I know all the ways of making sawtooth
waves!

KEN—Sorry to disillusion you, Will; there are plenty of
others! But with the thyratron, the blocking oscillator and
the multivibrator, you know the principal types. The others
are all based on ideas we already know. So you won’t have
any trouble analyzing any new ones you may run into.
And—next time we get together—we can forget about time-
bases and talk about more cheerful subjects.

(TO BE CONTINUED)
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MATTHEW MANDL*

URING our vacation we spent a
postman’s holiday for a few
days, inspecting several u.h.f.
antenna installations. We were
quite surprised to find that many of
them had no lightning protection.
Many used a lightning arrester but
failed to install it to give proper pro-
tection against lightning. (I must
hasten to add that the greatest per-
centage of poor installations were found
where the set owner himself had added
a uwh.f. antenna to his existing v.h.f.
installation.) The smaller dimensions
of the u.h.f. antennas, plus the presence
of the v.h.f. mast, tempts the set
owner into trying the job himself.

The unprotected u.h.f. installation
can suffer costly damage if lightning
should strike. Also, a poor installation
by the television technician can lead to
lawsuits, particularly if it can be proved
that the resultant damage was caused
by the technician’s negligence to pro-
vide adequate lightning protection.

Several methods can be used for in-
stalling the u.h.f. antenna. One consists
of installing a separate mast and u.h.f.
antenna with the new lead-in connect-
ing to the u.h.f. converter or a double-
pole switch where a v.h.f. antenna is
also used and the converter has no v.h.f.
antenna terminals. For the new u.h.f.
antenna and mast, the best lightning
protection consists of grounding the
mast and also using a lightning ar-
rester for the transmission line. Some
technicians prefer to mount the light-
ning arrester directly to the mast be-
low the antenna. This method is not
practical unless the mast is grounded.
The grounding wire should be large
(No. 6 or larger). The ground wire
should be bolted to the bottom of the
mast and run to a ground rod (avail-
able at most jobbers) (Fig. 1-a). If no
ground rod is available, a %- or %-inch
pipe can be driven into the ground.
A 6-foot length will usually be long
enough. Drive about four feet into the
ground, leaving two feet above for at-
taching the ground wire.

A direct ground wire run as shown
in Fig. 1 is preferred, though this is
not possible unless the antenna is
mounted at the side of the house. Where

* Author: M;ndl's Television Servicing
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Vertical sync is critical.

the antenna is mounted near the center
of the roof, the ground wire would have
to run along the roof to the edge before
it can be run down to the ground rod.
Lightning seeks the most direct path
to earth, so the straight run from the
mast directly down to the rod is best.
With such an installation, particularly
where the antenna is some 10 feet or
more above the roof, the home is ac-
tually protected better against light-
ning than if no antenna were present.

The lightning arrester can be placed
down on the lead-in to the point where
it enters the house as shown at Fig.
1-a and connected to the ground rod.
It can also be used indoors by fastening
it to a water pipe (never a gas pipe).
A second choice would be as shown
in Fig. 1-b, where the arrester is placed
at the lower section of the mast. Here,
the lead-in below the arrester is not
protected against a direct hit, but when
the ground wire is used, it is unlikely
that the lightning would take the
higher-resistance path afforded by the
lead-in when it has the direct path
available with the straight run of low
resistance ground wire.

When the u.h.f. antenna is fastened
to the same mast as the v.h.f. antenna,
use an additional lightning arrester if
the u.h.f. antenna uses a separate trans-
mission line. Even with a grounded
mast, a separate arrester always should
be used for each lead-in employed. The
exception, of course, is where a u.h.f.-
v.h.f. crossover coupling unit is used.
Since this device permits using the
uwhf. and v.h.f. antenna on a single
transmission line, a single arrester will
do.

Do not use the radio type of lightning
arrester. They have considerable losses
at v.h.f. and u.h.f. The television types
have low loss gaps and some also use
resistors for discharge of static. Some
lightning arresters originally designed
for v.h.f. may introduce losses at u.h.f.
because of excessive shunt capacitance.
Check the reception without the light-
ning arrester and note the difference
if any on the weaker stations when it
is connected. If losses are introduced
try an arrester by a different manu-
facturer. Always make your installa-
tion and test it before installing the

arrester, then note any difference in
reception.

A good lightning arrester will dis-
sipate static charges and afford a fair
measure of protection against lightning.
But there is no use deluding ourselves
with the idea that it is the perfect
answer to a direct heavy strike. When
the mast is grounded, however, using
heavy wire and good solid connections,
neither the customer nor you have much
to worry about.

Interlace loss

I am servicing a Raytheon model
C-173-1A receiver which developed a
blurring of the picture that cannot be
corrected with the focus-control magnet.
The scanning lines seem to appear in
sets of two instead of one and they are
not stable. When the vertical hold con-
trol is moved to a point just before the
picture rolls, the scanning lines seem
to try to come back to normal and the
picture clears up, but this point is not
stable. Please advise what defective
part to look for. F. M., Neuw York,N. Y.

In normal operation, interlace is
upset only when the hold control is
adjusted near the point where sync is
about to be lost. Line structure is upset
and interlace is lost. As shown in photo,
the horizontal wedge of the test pattern
has a lacy moiré effect. Interlace is
lost also when the picture rolls. In the
receiver you mentioned, a defective com-
ponent has upset this condition to the
point where the setting for interlace
is too critical to maintain good sync
stability.

Try a new vertical oscillator tube.
If this does not help, check the resistor-
capacitor network which feeds the oscil-
lator grid and check other resistors and
capacitors in the oscillator circuit.
Since this model has had some cases of
vertical oscillator transformer leakage,
replace the transformer if the forego-
ing suggestions do not help, this should
stabilize the picture.

Vertical troubles

I have been unable to locate the
cause of what appears to be foldover
across the top of the picture in a Motor-
ola 17T5D receiver. I also get a double
picture from top to bottom. The hori-
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zontal sync is slightly unstable and at
times drifts from right to left, showing
the vertical blanking bar with the pic-
ture signal. How can I correct these
troubles? V. H., Kansas City, Mo.

The double vertical image indicates
improper vertical sweep frequency in
the oscillator, while the crowding at the
top is foldover as you suspected. Both
are caused by a defective part in the
R-C network associated with the verti-
cal hold control. But first try a new
12BH7 vertical oscillator tube as well
as a new 6SN7-GT sync clipper.

As shown in Fig. 2, the second sync
clipper feeds sync pulses to both the
vertical and horizontal circuits. A de-
fective part in the vertical system will
change the load on the horizontal a.f.c.
input and produce the tendency toward
instability in the horizontal sweep.

Intermittent cut-off

I have for repair a Philco 51-PT1207
with an intermittent condition. Some-
times it will go for hours and work
well, then it will cut off completely.
During cutoff, the a.g.c. bus goes highly
negative. I have changed all tubes in
the tuner and i.f. strip, as well as the
detector, the a.g.c. rectifier, and others.
Pve also checked capacitors and resis-
tors. I suspect the second i.f. amplifier,
since this seems to be the critical stage.
During cutoff, the picture can be re-
stored by touching any lead in the
gsecond video i.f. amplifier transformer.
I have checked this wunit but found
nothing wrong. What would cause the
a.g.c. to develop an excessive voltage?
E. N., Shiloh, N. J.

Several conditions could cause this,
the most common being a stage which
developes oscillations. When the latter
occurs the grid draws current and
charges the grid capacitor to form a
high negative bias. Since the grid is
tied to the a.g.c. line, the a.g.c. voltage
is increased to a higher negative value
than normal.

The fact that the defective part is
sufficiently critical to become normal
when the circuit is touched would seem
to indicate a defective capacitor. Ca-
pacitors often act in this fashion when
intermittent. Such an intermittent com-
ponent is difficult to localize since the
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Fig.1—Useof light-
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application of any test probes would
restore the circuit to normal before the
defective part was found.

Technicians often place the receiver
on an unused portion of the bench and
wait until the breakdown is more per-
manent. You can hasten the process
by enclosing the receiver in a cardboard
carton so that lack of ventilation will
overheat parts.

We suggest you use a capacitor
checker and test each capacitor in the
second video i.f. amplifier stage by
disconnecting it from the circuit. The
full voltage rating of the capacitor can
then be applied to cause an immediate
breakdown of the weak one.

Low high voltage

I'm working on a Tech-Haster model
5016 which at present has only 7,200
volts output.

I have substituted all tubes and ca-
pacitors from the video amplifiers and
sync separator up to and including
the damper section. I have also changed
the flyback transformer. I still get the
same results. Since this receiver uses
a 14-ineh picture tube there should be
at least 10,500 to 11,000 wvolts. Can
you suggest additional tests? R. F.,
Tulsa, Okla.

Insufficient high voltage can be
caused by a low signal output from the
oscillator or horizontal output stage.
A decline in waveform amplitude can
be caused by defective tubes, capacitors,
or resistors, or by insufficient plate and
screen voltages.

Try a new 470,000-ohm high-voltage
resistor in the high-voltage lead from
the 1X2 tube. If this doesn’t help,
check the low-voltage rectifier as well
as the filter capacitors. In particular,
check the resistors in the horizontal
output system and replace any that are
off by more than 10¢%. You should also
recheck the coupling capacitor to the
horizontal output tube grid, and also
the screen bypass capacitor.

It is unfortunate that the peak-to-
peak voltages of the waveforms in the
horizontal system are not given in the
service notes. This would help localize
the trouble by use of an oscilloscope.
The only method for making this check
would be on another similar model
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VERT BLOCKING 0SC
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which is in working order. The wave-
form amplitudes can then be ascer-
tained and compared with those of the
defective receiver.

16AP4 to 16AP4A

Recently I found it necessary to re-
place the picture tube in a Magnavox
model CT-232 receiver. The original
tube was a 16AP4, but I could not
get this when needed, so I wused a
16APLA, assuming they were inter-
changeable. However, the new tube
gives a dark picture even with the
brightness control full on.

I have checked the voltages concerned
with the brightness control and found
nothing wrong, so I assume the dark-
face tube is the root of the trouble. Are
alterations of the brightness-control
circuit mnecessary when using the
16APLA? If not, what else can I check?
T. H., Springdale, Conn.

The 16AP4 has a clear face while
the 16AP4A has a gray face plate. Ex-
cept for this, these tubes are identical
in all electrical characteristics. Evi-
dentally the brightness was low initial-
ly in this receiver and the difference is
now noticeable with the gray-face tube.

Either tube requires a double-magnet
ion trap, and you should check the
adjustments of the trap to make sure
it is set for maximum brilliancy. Do not
use the trap to eliminate corner shad-
ows. The focus assembly is the one to
use for this purpose. If trap settings
do not help, try a new horizontal output
tube and a new horizontal oscillator
tube. Also check the B voltages in the
horizontal system, and try a new
damper and high-voltage rectifier.

If this does not increase brightness,
check all parts associated with the hori-
zontal oscillator and output stages. No
alterations of the brightness circuit are
necessary for the 16AP4A tube, and the
latter should work satisfactorily in
place of the 16AP4. END

Note: When writing, give full details
and be sure to include the model and
chassis number of the receiver. Send a
self-addressed, stamped envelope. We
prefer the 4” x 9%"” size envelope, be-
cause we often send data sheets with
our answers.
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circuit shorts

manufacturers are using to de-

lay the application of a.g.c.
voltage and to set the minimum operat-
ing bias for cascode-type television
tuners. While discussing some of these
circuits with friends and TV service
technicians, I found that most of them
were a bit uncertain as to actually how
keyed a.g.c. circuits work and that they
were unable to follow the description
of the tuner delay circuits. For this

FEW months ago, we described
A a few of the circuits which
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Fig. 1—Keyed a.g.c. circuit and delay
network in the Du Mont RA-171 chassis.
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Fig. 2, above—The keyed a.g.c. cir-
cuit and delay network in the Hoffman
190B and 191B television receivers.

Fig. 3, right and below—The G-E mod-

more

AGC
circuits

By ROBERT F. SCOTT

TECHNICAL EDITOR

reason, we are reviewing the operation
of the basic keyed a.g.c. circuit and the
delay network as used in the Du Mont
RA-171 chassis. The simplified circuit
is shown in Fig. 1. The complete circuit
was shown in Fig. 1 in this column in
the July, 1953, issue, page 35.

The 6AU6 is the a.g.c. amplifier or
a.g.c. keyer tube. R1 and R2 form the
a.g.c. load resistor across which the full
a.g.c. voltage is developed. The 6A U6
control grid is direct-coupled to the out-
put of the video amplifier. A composite
video signal is applied to the 6AU6 grid
circuit from the video circuit. The
cathode of the keyer tube is returned to
a B plus line which is high enough to
bias the tube to cutoff, so that only the
sync pulses are strong enough to drive
the tube to conduction. Now, unlike most
amplifiers, which operate with a fixed
d.c. plate voltage, the a.g.c. keyer plate
voltage takes the form of high-ampli-
tude pulses which are fed to the plate
from a tap or winding on the horizontal
output transformer. (In some sets, the
flyback pulse is obtained from a second
winding on the width coil.) The pulses
on the 6AU6 plate occur at the same
time the positive sync pulses reach the
control grid, so the tube conducts and
causes plate current to flow to ground
through R2 and R1 as indicated by the
dashed arrows.

In the Du Mont Service News the fol-
lowing example is used to explain the
operation of the delay circuit. Assume
that when the 6AU6 conducts, a current
of 225 pa flows through R1 and R2. This
makes the plate 55 volts (.000225 amp

126U8
IST VIDEQ AMPL

el 21C255 uses a 6U8 tube as keyer.
Y
12678 1726U8 it
AGC DELAY DIODE AGC KEVER 0 £ 4
oKk o B WA
R e f T sk 22K
K Siook . W 28N
15 0 1o 3
I |1
g VROV i
+ imm 170 TAP ON FLYBACK TRANS

MCTO IST,2ND & R0 PIKIF 1K
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x 247,000 ohms) negative with respect
to ground. However, this calculation is
made without regard to the bleeder cur-
rent which flows from ground through
R1, R2, R3, and R4 to the plus 270-volt
line.

Note that the bleeder current, shown
by the solid arrows, flows in a direction
opposite to that produced by the a.g.c.
keyer tube. R1, R2, R3, and R4 total
2,667,000 ohms, so the current produced
by the 270-volt line would be 270/2,667,-
000, or approximately 100 pa (.0001
amp).

With the 100-pa bucking current, pro-
duced by the 270-volt line, the current
through R1 and R2 drops to 125 pa
(225-100) and the voltage at the plate
of the 6AUS6 is only 31 volts instead of
55, as it was before we considered the
effects of the bucking current. The
a.g.c. voltage for the if. amplifier strip
is tapped off at the junction of R1 and
R2, which is approximately 5.9 volts
negative. Since the left-hand end of R3
is 31 volts negative and the right-hand
end of R4 is 270 volts positive, there is
a total drop of 301 volts (314270)
across R3 and R4. There is a drop of
approximately 27 volts across R3, which
makes the junction of R3 and R4 27
volts positive with respect to the 6AUS
plate and 4 volts negative with respect
to ground.

Looking into the voltage divider from
the 270-volt line, there is a drop of
274 volts across R4 which makes the
junction of R3 and R4 274 volts nega-
tive with respect to the 270-volt line,
or 4 volts negative with respect to
ground.

When the strength of the incoming
signal drops, the 6AU6 conducts less
heavily and its plate becomes less nega-
tive. When the voltage drops to minus
27, the junction of R3 and R4 (the tuner
a.g.c. take-off point) becomes zero. The
current through R1 and R2 drops to
109 pa and the if. a.g.c. take-off point
drops to approximately 5.2 volts. Thus,
when the total a.g.c. voltage drops 4
volts (from 31 to 27) the tuner a.g.c.
voltage also drops 4 volts (from minus
4 to zero) while the drop on the if.
a.g.c. line is about 0.7 volt.

A minimum bias of about minus 0.5
volt must be maintained on the cascode
r.f. amplifier to prevent it from drawing
excessive plate current. This voltage
is obtained in a number of ways. In the
RA-171 it is obtained by using the con-
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tact bias potential developed by a diode
connected between the tuner a.g.c. line
and ground.

If the total a.g.c. voltage across R1
and R2 drops below 27, the tuner a.g.c.
line would tend to go positive. This is
prevented by connecting the plate of a
diode clamp tube to the junction of R3
and R4 and connecting the cathode to
ground. When the diode plate goes
positive, the tube conducts and reduces
the left-hand end of R4 to the contact
bias potential of —0.5 volts.

The bucking voltage from a B plus
source is used in almost all cases where
a keyed a.g.c. circuit is used in sets
which use cascode tuners.

Hoffman a.g.c. circuit

The keyed a.g.c. circuit and delay net-
work in the Hoffman 190B and 191B
TV chassis is shown in Fig. 2. In these
sets, the 6AU6 develops its full a.g.c.
voltage across two parallel-connected
voltage dividers. One is composed of
R1, R2, and R3 and the other consists
of R4, R5, and R6. The bucking current
for the delay voltage is obtained from
the 265-volt B plus line and is applied
to the junction of R4 and R5 through
the 1.8-megohm resistor.

When the signal level is low, a min-
imum bias of approximately 0.5 volt is
applied to the tuner a.g.c. line. This
voltage is obtained from a tap on the
6BQ6-GT grid resistor (which consists
of the 100-ohm resistor and R6 in
series). The diodes of the 6SQ7 a.f.
amplifier are strapped together and are
used as the a.g.c. clamp, which prevents
the positive voltage on the 265-volt line
from being applied to the tuner a.g.c.
line and the 6BQ6-GT grid when the
r.f. signal is low.

G-E 6U8 a.g.c. keyer

Most TV design engineers seem to
have settled on the 6AU6 as the tube
most suitable for use as an a.g.c. keyer,
so the 6U8 keyer attracts especial
attention in the G-E 21C255 receivers.
The diagram is shown in Fig. 3.

The keyer tube cathode is biased
highly positive by its connection to a
tap on the 260-volt B plus voltage di-
vider. The high bias holds the keyer
at cutoff until its grid and plate are
driven positive simultaneously by the
positive-going sync pulses and the
pulse which occurs at the end of each
horizontal sweep cycle. The tube con-
ducts and develops a voltage drop across
the 330,000-, 180,000-, and 47,000-ohm
resistors connected between plate and
ground. As in the other keyed a.g.c.
circuits which we have discussed in this
column, the voltage is most negative
at the plate end of the resistor string.
A.g.c. bias voltage for the first three
video i.f. amplifiers is tapped off at the
top of the 47,000-ohm resistor.

The a.g.c. line for the r.f. amplifier
in the tuner is tapped off at a higher
point on the a.g.c. load resistance. De-
lay bias for the tuner is obtained by
making the 180,000- and 47,000-ohm re-
sistors a part of a B plus voltage divider
across the 260-volt line. END
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Fig. 1—Antenna current distribution.
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Fig. 2—Complete dipole

HE Champion antenna, developed by

Dr. Yuen T. Lo, project engineer,
and Harry Greenberg, chief engineer of
the Channel Master Antenna Develop-
ment Laboratories, is an attempt to
produce a v.h.f. dipole system that
would function with maximum efficiency
on both the high and low bands.

Since the size of a dipole varies in-
versely with the frequency, a low-band
dipole is approximately three times the
size of a high-band dipole. However,
the voltage that a dipole picks up is
proportional to its length, and a high-
band dipole will pick up only one-third
the cnergy of a low-band dipole. The
low-band dipole can thus be considered
as three high-band dipoles tied together.
(Fig. 1 dipoles B-A-C). The center di-
pole is 180° out-of-phase with the two
outside dipoles. This results in an un-
desirable field distribution pattern.

The goal of antenna engineers has
been to develop a system in which the
low-band dipole performs as three n-
phase dipoles on the high band, while
performing as a fully efficient %-wave
dipole on the low band.

Keeping in mind that the low-band
dipole is really three high-band dipoles
tied together, Dr. Lo successfully re-
versed the phase of the center dipole
by adding two new dipoles to the sys-
tem (Fig. 1 dipoles D-E). These dipoles
are so connected that the net result
produced an antenna which gave the
performance of three individual anten-
nas on the high band and yet functioned
with peak efficiency on the low band
(Fig. 2). Adding all the currents to-
gether we see that dipoles A and B can-
cel each other out and dipoles B, C, and

assembly.

—————— - Low Band Current
................ e High Band Current

Fig. 3—Result of current addition.

E are in-phase. The resulting current
distribution is shown in Fig. 3.

The impedance of each of the two
small phase-reversing dipoles was ‘well
below 300 ohms, due to mutual im-
pedance and coupling. Special one-
fourth-wave transformer lines had to
be designed to transform these low
impedances to sufficiently high values,
so that the total impedance of the three
dipoles in parallel stayed in the vicinity
of 300 ohms (see photo).

A screen-type reflector, rather than
a straight bar parasitic reflector, was
selected for the system. The maximum
potential gain of a straight bar re-
flector is approximately 3 db and can
be achieved only at one frequency. A
straight bar parasitic reflector could
not function effectively on both the
high and low band. However, a screen
type reflector has an optimum gain of
approximately 7 db and is non-resonant.

A further advantage of the antenna
is its versatility. It may be used in
one-bay, two-bay, or four-bay arrays,
providing optimum reception in any
kind of television area. A high degree
of stacking efficiency is maintained by
the specially designed stacking har-
nesses. It is the first v.h.f. antenna ever
developed which uses two-stage stack-
ing transformers. The two-bay version
provides gain of over 11 db across the
entire high band. END

I



54 | TEST INSTRUMENTS

Front view. Eye is shaded from glare.

O plot the frequency response of

an amplifier, a crossover network,

or a filter circuit, the usual tech-

nique is to apply sine-wave signals
of various frequencies to the input of
the circuit to be checked, keeping the
input amplitude constant, and checking
the output signal amplitude at each
frequency used. Since few audio oscil-
lators or sine-wave generators have a
flat output (except for the more ex-
pensive laboratory instruments), it is
necessary to keep a constant check both
on the output of the signal source (in-
put to circuit) and the output of the
circuit being tested.

One solution is to use an a.c. volt-
meter to check both the input and out-
put signal amplitudes at each test fre-
quency, switching the instrument con-
nections back and forth as necessary.
This has several disadvantages: It is
time-consuming, and is likely to in-
troduce errors due to the changes in
loading as the voltmeter leads are con-
nected and removed, as well as to the
general confusion invariably involved
in such a process.

A better technique is to use two a.c.
voltmeters or one voltmeter and an
oscilloscope. One instrument is con-
nected to the input of the circuit being
checked, while the other is connected
to the output. In this way, a running
check on the input signal amplitude is
possible, permitting it to be kept con-
stant. This technique introduces its
own disadvantages, however.

In many instances, two a.c. volt-
meters may not be readily available to
the technician. Even if available, this
solution means that two fairly expen-

INSTRUMENT

sive instruments will be tied up while
a series of measurements are carried
out, preventing their use in other tests
or measurements that may be necessary
at the same time.

If an oscilloscope and an a.c. volt-
meter are used, two valuable instru-
ments are again tied up at the same
time. In addition, the use of a scope
may mean unnecessary bulkiness and
excessive space requirements for an
otherwise compact and simple equip-
ment layout.

To overcome these difficulties, the
instrument shown was designed and
built. Although quite compact (case
size is only 4 x 5 x 6 inches), this in-
strument is basically an uncalibrated
a.c. v.it.vm. It serves to indicate the
relative level of signals applied to its
input allowing any changes in signal
level, whether an increase or decrease in
amplitude, to be readily observed, thus
permitting a readjustment back to a
predetermined amplitude. The fre-
quency response is essentially flat well
past 100 ke, permitting tests on hi-fi as
well as conventional amplifiers. Both a
frequency-compensated step attenuator
and a continuously variable sensitivity
control are incorporated in the circuit
design, thus allowing the user to make
tests with signal amplitudes ranging
from a fraction of a volt to well over
100 volts.

A further advantage of the instru-
ment is its light weight and small phy-
sical size. This permits its use in an
equipment layout without increasing the
bench space requirements. It may be
easily placed on top of the case of an
audio oscillator or sine-wave generator

QUTPUT
INDICATOR

To measure relative signal level, and
wherever actual voltage is not important,

this indicator replaces an a.c. voltmeter

By LOUIS E. GARNER, JR.

which is used for making the measure-
ments of frequency response.

Circuit description

The complete schematic diagram is
given in Fig.l. The circuit is quite
straightforward and conventional. No
complicated “trick” circuits are used.

Any signal applied to the SIGNAL
(input) terminals is coupled through
capacitor C1 to the step attenuator or
MULTIPLIER circuit, consisting of R1,
R2, R3, R4, C2, C3, C4, C5, and S1. C1
serves primarily as a blocking capacitor,
permitting a.c. to pass, but blocking
the flow of d.c. to the circuit. This per-
mits the instrument to be used to in-
dicate relative signal levels in circuits
where both a.c. and d.c. may be present,
as in the plate circuit of an amplifier
tube.

Using both resistors and capacitors in
the MULTIPLIER circuit provides fre-
quency-compensation, so that the input
signal level may be reduced without
affecting the over-all frequency response
of the instrument. This switch permits
a straight-through feed to the grid of
the amplifier tube, or reductions of 10:1
or 100:1 in signal strength, correspond-
ing to the 100X, 10X, and 1X positions
in the photograph.

The signal is applied to the grid of
V1 (% of a 12AT7) and amplified,
with the amplified signal appearing
across plate-load resistor R6. This re-
sistor is kept fairly low in value to
permit a wide frequency response. Bias
for V1 is obtained by a conventional
cathode resistor R5, together with its
bypass capacitor C6.

The amplified signal appearing across
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R6 is applied through blocking capaci-
tor C7 to the cathode of a diode-con-
nected triode V2 (second half of the
12AT7), where rectification occurs, with
a d.c. voltage proportional to the a.c.
signal amplitude appearing across R8.

Since the d.c. voltage across R8 con-
tains an a.c. component, a simple R-C
filter circuit is used to serve as a ripple
filter, permitting essentially d.c. to be
applied to the sensitivity control R10.
The filter circuit consists of R9 and C8.

A portion of the d.c. voltage across
R10 is applied to the grid of V3 a sensi-
tive tuning-eye tube. The amount of eye
closure obtained depends on the amount
of d.c. voltage applied to the grid of
this tube, and thus serves as an indica-
tion of the relative signal level applied
to the input terminals. R11 is the plate-
load resistor for V3.

D.c. operating voltages for the circuit
are obtained from a conventional half-
wave rectifier circuit using a selenium
rectifier and a half-wave power trans-
former which also supplies filament
voltage for the tubes. An R-C pi-type
filter consisting of C9, R12, and C10, is
used in the power supply circuit. R13
prevents damage to the rectifier during
the charging of C9.

Since the power requirements for the
instrument are small, it was not thought
necessary to provide an on-off switch in
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the primary cigﬁit. The instrument
may be left connected while measure-
ments are being carried out, and turned
off simply by removing the plug from
the power receptacle.

Construction hints

The layout of major parts is ap-
parent from the exterior and interior
photographs of the instrument. The
circuit is not critical and a different
layout may be used without difficulty if
desired by the builder. Two precautions
should be followed: A.c. signal leads
should be kept as short and direct as
possible. The input terminals and multi-
plier circuit should be well separated
from other circuits to minimize dis-

*200v METALLIZED PAPER

Fig. l1—Instrument output

RLR2,R3,R4 - 5%, .5W

indicator.

tributed capacitances to ground.

Construction is simplified by using a
small subchassis on which is mounted
the amplifier tube, the power trans-
former, and other parts; and by using
an Amphenol tuning-eye assembly. The
Amphenol assembly provides the mount-
ing bracket for the 6E5 tube, the front
escutcheon, and a wired socket (in-
cluding R11).

The MULTIPLIER and SENSITIVITY con-
trols are mounted on the front panel
of the Bud Minibox used as a cabinet.
The carrying handle is optional and
may be purchased from a dime store
or hardware store.

Bud Miniboxes may be obtained in
either etched aluminum or gray Ham-

=|

Photo shows interior view of instrument output indicator. Trimmer capacitors are conveniently located for adjustment.

DECEMBER, 1953



56 | TEST INSTRUMENTS

merloid finish (like the model shown).
If the builder plans to use some other
type of finish, such as gloss enamel or
wrinkle varnish, he should obtain a hox
with a plain aluminum finish, applying
the paint after drilling and punching,
but before mounting parts.

Controls and terminals may be identi-
fied—using standard name-plates or
decals. If a light finish is used, the new
black decals have an attractive ap-
pearance (see photo).

The trimmer capacitors C2 and C3
in the multiplier assembly should be
rigidly mounted in such a position that
adjustment is easy after the wiring is
completed.

Adjustment

Once the wiring is completed and
checked, the tubes should be placed in
their respective sockets and the unit
plugged in. After a warmup period, the
tuning eye should glow normally. The
eye should then be rotated until the
opening faces downward.

The operation of the instrument may
next be checked by applying an a.c.
signal of from 1 to 6 volts to the input
terminal and adjusting the MULTIPLIER
and SENSITIVITY controls. The eye should
close or overlap (depending on the in-
put signal level).

If the eye does not glow green after
a reasonable warmup period, first check
and make sure the 6E5 is in good con-
dition and that its filament is lit. If
the tube filaments light, but a glow is
still not obtained, check the wiring for
errors and make sure B plus is avail-
able from the power supply.

Should the eye tube glow properly, but
not close when a reasonable level a.c.
signal is applied to the input and the
controls adjusted, check for opens or
shorts in the signal circuits. Also make
sure that R11 is not open.

Once the unit is operating normally,
the trimmers in the multiplier circuit
should be adjusted to obtain proper
frequency compensation. To do this,
connect the vertical input terminals of
an oscilloscope to the output of the
amplifier stage (between the plate of
V1 and ground). Connect a square-
wave generator to the input terminals
of the instrument.

Using a 10-kc square-wave signal,
turn the MULTIPLIER to the 10X posi-

c
Fig. 2—Patterns for adjusting indicator.

tion and adjust C2 until the square-
wave signal observed on the screen of
the scope is flat with square corners,
as shown in Fig. 2-b).

A slant like that shown in Fig. 2-a
indicates that the trimmer capacitance
is too high, while a slant in the opposite
direction or a “rounding” of the leading
edge (Fig. 2-c) indicates that it is
too low.

After properly adjusting C2 in this
fashion, switch to the next position
of the multiplier switch and adjust C3
similarly. It may be found that adjust-
ment of the scope gain controls or the
output of the square-wave generator
may be necessary to obtain a reasonable
signal level.

Applicationy

The output indicator may be used in
place of an a.c. voltmeter wherever the
actual voltage is not important and
where a relative signal level may be
indicated. Such applications include the
use of the instrument as an output in-
dicator when aligning radio receivers,
as a null indicator when working with
impedance bridge circuits, and as a level
indicator when plotting frequency re-
sponse curves. As can be seen, the in-
strument is quite versatile and may be
used in a number of different applica-
tions, the only limit being the ingenuity
of the user.

A basic setup for using the instru-
ment output indicator when obtaining
the frequency-response curve of an au-
dio amplifier is illustrated in Fig. 3.

@ TPUT INDICATOR ACY

0 GEN -+ AUDIO AMPL :

Fig. 3—Obtaining amplifier response.

In this case it is used in conjunction
with an audio generator and an a.c.
voltmeter.

First, connect the a.c. voltmeter and
the output indicator in parallel with
the output of the audio generator. Ad-
just the output control of the generator
to give the desired voltage, as indi-
cated on the a.c. voltmeter. Set the
MULTIPLIER and SENSITIVITY controls of
the instrument output indicator so that
the tuning eye just closes, as shown in
Fig. 4-b.

Next connect the a.c. voltmeter leads
to the output of the amplifier and leave
them connected here during the re-
mainder of the tests (the preliminary
connection during the initial adjust-
ment of the audio generator and output
indicator is shown by the dotted line in
Fig. 3).

Then adjust the audio generator to
supply signals of different frequencies
to the audio amplifier, and the output
reading obtained on the a.c. voltmeter
is noted.

If the signal from the audio genera-
tor decreases in amplitude as different
frequencies are used, the tuning eye
will tend to open (Fig. 4-a). If the

signal increases in amplitude, the eye
will overlap, as shown in Fig. 4-c.

In either case, readjust the output
control of the audio generator until the
eye is again just closed, as in Fig. 4-b.
This insures maintaining a constant
input signal to the audio amplifier.

Do not readjust the MULTIPLIER or
SENSITIVITY controls of the output in-
dicator during the tests after the in-
itial adjustment.

A slightly different technique is to
connect the instrument output indicator
to the output of the circuit under test,
connecting the a.c. voltmeter in paral-
lel with the output of the audio genera-
tor. In this case, the output signal level
is kept constant (as indicated by the
closed tuning eye) and the input signal
voltage required to just close the tuning
eye at each of the different frequencies
is noted.

a I c
Fig. 4—Eye indicates signal amplitude

In cases where a low-level signal must
be supplied to the circuit under test,
so that it is not possible to completely
close the eye, the setup shown in Fig. 5
may be employed. The instrument out-
put indicator is connected to the output
of the audio generator, and a frequency-
compensated attenuator is used between
the audio generator and the circuit be-

Output indicator parts list.
Resistors: 1—220 ohms, 1—33,000 ohms (5%), |—
47,000 ohms, 2—100,000 ohms, (—330,000 ohms (5%),
2—33 megohms (5%), 2 wott, carbon; 1—2,200
ohms, 1—22,000 ohms, 1—33,000 ohms, | watt, corbon:
|—3 megohms, potentiometer, carbon, linear raper;
|—I megohm, 1/; watt, carbon (in MEA-6 assembly).
Capacitors: 1—0.1, uf, 400 voits, poper; 2—0.25 uf.
200 volts, metolized poper tubular; 1—.001 uf, 1—
100 upf, ceramic; 2—5.50 puf, ceromic trimmers:
1—10 uf, 25 volts, electrolytic: 2—50 nuf, 150 volts,
electrolytic (may be dual copacitor).
Miscellaneous: Y—I-pole. 3-position switch (Mollory
3223)—use one section); 1—20-ma selenium rectifier;
1—I12AT7 tube; 1—4E5 tube; |—power tronsformer,
150 volts at 25 ma, 6.3 valts at 0.5 ma (Merit P-3045)
I—Bud Minibox, 4x5xé inches; |—Amphenol MEA-§
tuning eye assembly, |—small chossis (Bud & 4-
1617); I—line zord; 1—9 pin minioture socket;: 2—
Banana plug type binding posts; 2—pointer knabs:
l—handle; wire, solder, and hordware.

ing tested to reduce the input signal
level to the point desired. In this way,
ample signal is supplied to the output
indicator, yet a low-level signal is sup-
plied to the circuit being checked.
Although the instrument output in-
dicator is quite inexpensive and easy
to assemble, it may often be used to
replace much more expensive instru-
ments for some types of measurements.

OUTPUT INDICATOR
®

o koo et
AJDO GEN FREQ-COMPENSATED ATTENUATOR
Fig. 5—Low-level signal arrangement.

The average technician should have no
difficulty in wiring the unit in from
six to eight hours. Once it is completed
and adjusted, only a few minutes ex-
perimenting will familiarize the user
with its operation and application. END
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|ntermittent

Recorder

Here it is—the answer to the
technician’s prayer—a device
that will locate and record

those intermittent circuits

By JOSEPH RACKER

NTERMITTENTS, which represent
one of the most time-consuming
troubles that the average service
technician encounters, can now be
automatically located. The instrument
which does the locating sounds a buzzer
and lights a lamp
trouble has occurred, simplifies servic-
ing of intermittents, and results in
fewer recalls than conventional shop
repair jobs. Since the lamp remains on
even after the trouble has disappeared,
intermittents can be located while the
service technician is out of the shop or
devoting all of his attention to other
sets.
The instrument, called the Magne-
Pulse type 202 intermittent recorder,

ALLIGATOR

e, 0K N PROBE 35”‘-0‘“‘. 2MEG
RED.SV e =

bemaacd e ea d

indicating where -

consists, in effect, of three vacuum-tube
voltmeters which monitor as many as
three separate voltages in a chassis.
With the set operating normally, each
of the three voltages being monitored
are zero-set by a potentiometer so that
the meter pointer is at 0 for all three
circuits. If any of the three voltages
deviate beyond preset limits, the volt-
age change is detected by the associated
v.t.v.m., and a relay is actuated, causing
the appropriate lamp to light and the
buzzer to sound.

As soon as any lamp is lit, its as-
sociated circuit automatically locks out
the other two circuits so that only the
earliest failure is recorded. The probe
for each monitor is color-coded for easy

SOK WITH SHAFT LOCK 1

509
‘b
'°°"§ 10K MOMENTARY PUSH SW (NORMALLY DOWN)
O

Fig. 1—Schematic of “v.t.v.m.” circuit

contained
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Front view shows a
three-circuit design.

View of Magne-Pulse Type
202 Intermittent Recorder.
Unit contains 14 tubes.

identification. One circuit, identified as
red, can monitor a voltage from 0.5 volt
to over 500 volts. The second circuit
(green) operates from 3 to 500 volts,
while the third cireuit (white) operates
from 15 to 500 volts. The input imped-
ance to these circuits is 2 megohms,
with negligible capacitance, so that they
will not load the ecircuit that is being
monitored.

Fig. 1 is the diagram of the circuit
used for tests where voltages range be-
tween 0.5 and 500. It duplicates the 3-
and 15-volt circuits except for minor
changes. The unit is essentially a mon-
itoring circuit used to check a.c. or d.c.
signals, positive or negative. A.c. sig-
nals are rectified by one-half of a 6ALS
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RESET
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twin diode, providing a d.c. voltage
across the 2-megohm potentiometer. For
d.c. signals the 6AL5 is removed from
the circuit. The 2-megohm zero-set po-
tentiometer is adjusted for a zero read-
ing on the meter. With the circuit
zeroed, both halves of the 12AX7 draw
equal currents and no voltage difference
exists between the two plates.

When a voltage change of sufficient
amplitude occurs, the 12AX7 becomes
unbalanced and a voltage difference
exists between the two plates. This
causes one of the two halves of the
6AL5 coupling diode (to the 2D21) to
conduct. The half that conducts depends
upon the polarity of the voltage change.
With the 6AL5 conducting, a positive
voltage is placed at the grid of the
2D21, causing this thyratron to fire.
In the plate circuit of the 2D21 is the
actuating relay which lights the ap-
propriate lamp and sounds the buzzer.
Even if the voltage change disappears,
the thyratron continues to conduct,
since once such a tube is fired it cannot
be cut off until the plate voltage is re-
moved. Plate voltage is cut off only
when the reset button is pressed.

The method of balancing the circuit
for zero reading on the meter is un-
usual for a v.t.v.m. circuit of this type.
One grid (pin 7) of the 12AX7 is
grounded, so the other grid (pin 2)
would also have to be at ground po-
tential (zero volts) for the circuit to
balance. Since the alarm is operated by
the voltage across a portion of the po-
tentiometer in the input circuit, a 1.5-
volt cell is placed in series with the
grid to buck the voltage developed at
the arm of the potentiometer. The cir-
cuit balances when the voltage on the
arm of the potentiometer equals the
voltage supplied to the grid by the bat-
tery. The input selector switch reverses
battery polarity so it bucks the voltage
applied to the input.

The circuit in Fig. 1 must operate on
voltages as low as 0.5, so the cell
voltage is reduced by the 3-1 divider
consisting of the 100,000- and 47,000-
ohm resistors in series with the cell.
The bucking voltage for the grid is
tapped off the smaller of the two re-
sistors. In the 3- and 15-volt circuits
the cell connects across a 150,000-
ohm resistor in series with the grid.

The inputs to the 3- and 15-volt cir-
cuits have controls as parts of fixed
voltage dividers. The 3-volt input has a
2-1 divider consisting of a 1-megohm
resistor in series with a 1-megohm po-
tentiometer. The 15-volt circuit has a
10-1 divider consisting of a 2-megohm
resistor in series with a 200,000-ohm
potentiometer.

The recorder can be operated by d.c.
or a.c. voltages at any convenient point

in an electronic circuit. When the input l
probe is connected directly to the plate |

of an amplifier, it operates with changes
in the average voltage when the applied
voltage consists of d.c. with superim-
posed a.c. By using a blocking capacitor
in series with the probe, the circuit
operates from changes in the a.c. signal
alone. END

Front view of impedance checker. Jack,
without bakelite cover mounted on right.

Rear closeup view of impedance checker.
Very few parts make construction easy.

Checker is mounted on insulating panel
material. The phone plug is screwed on.

PRACTICAL IMPEDANCE CHECKER

By ALBERT L. SOHL

OMPACTNESS and simplicity
keynote this unit which takes up
no more space than a pack of
cigarettes. The checker is based
upon a substitution method (Fig. 1)
using easily obtainable components.

I used a plastic thread and thimble
box measuring 1% x 2 inches obtained
in a 5-and-10-cent store. Any insulating
panel material with approximately the
same dimensions will serve as a mount
for the few items involved. A phone
plug with the bakelite shell removed
has one terminal screwed directly on
the panel. This plug is connected di-
rectly into the output jack of the test
audio oscillator.

EXTERNAL STANDARD
A ]

FLEXIBLE JUMPER/ APy o

[

°_'V[]o-§_- UNKNOWN 2
AFOSC  PLG 2 ll D
OUT JACK

i A,B8,C,D=FAHNESTOCK CLIPS

y—0—ro
AC VTVM & OHMMETER JACK

Fig. 1—Schematic of impedance checker.

The known resistance R (a 1 megohm
midget potentiometer, in this case), is
attached between Fahnestock clips A
and B. If other or more critical values
of the known resistance are required,
the mounted potentiometer can be
eliminated and the new resistance sub-
stituted.

To operate, set the test oscillator at
1,000 cycles and plug the a.c. v.t.v.m.
into the output jack of the impedance
checker. Place the unknown impedance
between Fahnestock clips C and D, and
plug the checker into the oscillator
output. When the toggle switch is at
position 2, the v.t.v.m. will measure
the voltage across R; on position 1,
it will measure the voltage across the
unknown impedance. Now move toggle

switch back and forth while varying
the potentiometer until the meter read-
ings are the same at both switch posi-
tions. When both readings are identical
remove unit from oscillator and check
resistance of R with an ohmmeter.
Ohmmeter check can be made by mov-
ing switch to position 2 and adjusting
v.t.v.m, to read resistance. The value of
the resistance will be the impedance of
the unknown L, C, or R.

Determining L, C, R

If the unknown impedance is a resis-
tor, its value will be equal te R. If the
unknown impedance is an inductance
or a capacitance, some simple formula
substitution must be used. If it is an
inductance, the value of R is approxi-

Materials for checker:

Resistors: |—| megohm potentiometer, midget.
Miscellaneous: 4—Fahnestock clips; l—single-circuit
jack; |—phone plug with bakelite shell removed:
l—single-pole double-throw toggle switch; [|—
plastic panel; l—box, 13 x 2 inches.

mately equal to its inductive reactance

(X.). The formula L=  __2u__
6.28 x f

can then be used to find L. If the un-
known impedance is a capacitance, the
value of R is equal to its X.. The

1
formula 0_6.28 R
can then be used to find C. For those
allergic to formulas, nomographs or
reactance tables can be used.

Any test frequency can be used. As
an added refinement for this unit, the
mounted potentiometer can be cali-
brated for direct reading.

The beautiful part of this impedance
checker is, that the voltage output of
the audio oscillator is unimportant.
There is no need to adjust attenuators
or monitor voltages, because we are in-
terested only in the relative distribu-
tion of the voltage, and not the exact
voltage. END
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Geometric arrangement of Tinkertoy parts-mounted wafers. Modules have four to six wafers bearing printed circuits.
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oroject TINKERTOY

An automatic production line for the

manufacture of electronic products

ACHINES instead of men can

now do the biggest part in

producing desperately needed

electronic equipment for the
armed forces during manpower scarci-
ties.

The Navy Bureau of Aeronautics and
the National Bureau of Standards joint-
ly announced that they had pushed
automatic mass production of electronic
devices so far that the most refined skill
and something that closely resembles
intelligence has been transferred to
machines. This revolutionary system is
code-named “Project Tinkertoy.”

At the present moment, the Navy is
especially interested in such electronic
devices as guided missiles, radar sets,
proximity fuses, electronic fire control
and communication methods. Project
Tinkertoy was developed primarily to
make the parts and circuits required
for such military equipment.

Starting with raw or semi-processed
materials, machines automatically man-
ufacture ceramic materials and adhe-
sive carbon resistors, print conducting
circuits, and mount resistors, capacitors,
and other miniaturized component parts
on standard uniform steatite wafers.
The wafers are stacked very much like
building blocks to form a module (build-
ing block) that performs all the func-
tions of one or more electronic stages.
Automatic inspection machines check
physical and electrical characteristics
of the parts mounted on the wafers at
numerous stations along the production
line. The completed module is a stan-
dardized, interchangeable subassembly
combining all of the requirements of an
electronic circuit with ruggedness, re-
liability, and extreme compactness.

DECEMBER. 1953

MDE design system

The key to the automatic, mechanized
production of electronic equipment in
Project Tinkertoy is the design system
developed by the National Bureau of
Standards, called MDE-——for Modular
Design of Electronics. The system es-
tablishes a series of mechanically stan-
dardized and uniform modules produci-
ble with a wide range of electrical
characteristics.

Each module consists usually of four
to six thin ceramic wafers, bearing
various circuits associated with an
electronic stage. A number of individual
modules are combined to form a larger
subassembly.

Since electronic assemblies consist
largely of electronic tubes and groups
of simple parts (like resistors and
capacitors) which account for the mass
of the individual parts and are also
responsible for most of the manual
labor in conventional production, they
have been the chief target for redesign
in the MDE system.

The MDE system does away with the
conventional circuit diagram of the
tested electronic model and places all
necessary production programming in-
formation on an MDE work sheet. Each
work sheet contains the front and back
outlines of six wafers with numbering
to identify each notch in the wafer,
each riser wire, and the electronic piece
that is to be placed on the wafer. The
engineer translates his conventional
wiring diagram to an MDE diagram.
He indicates the position of the piece
and its proper value and tolerances.
Lines are drawn to indicate how the
circuits between wafers are to be con-
nected.

By STEVEN MICHAELS

The engineer’'s MDE work sheet be-
comes the basic document from which
a draftsman makes an ink drawing that
may be reproduced in large numbers.
The draftsman also prepares a larger
version of the work sheet to be photo-
graphed and used subsequently to make
stencils for the circuit printing
machines. The numbers of wafers and
the tube sockets listed on the MDE
sheets indicate the quantity of raw
ceramic materials that must be mixed.
The number and value of resistors
marked on the work sheets determine
the production required for tape resis-
tors.

The MDE work sheet is also used to
establish the inspection procedure.
Current paths on each wafer are marked
on specially prepared punch cards.
These cards accompany the wafers
through all the standard modules or
counterparts employed in the final test-
ing and inspection of the module
assembly.

MPE production system

Modules and assemblies, designed in
the MDE system, are produced and
inspected mechanically in Project Tin-
kertoy. The production system is called
MPE—Mechanized Production of Elec-
tronics. MPE uses non-critical raw
materials. The ceramic wafers—7%-inch
square by g-inch thick—are produced
directly in quantity from the raw
materials. Ceramic capacitors are
made the same way. Another part of
the line produces adhesive tape re-
sistors.

These and other basic parts are fed
into the production line. The proper
circuits are printed by automatic



60 | ELECTRONICS

machines. Interconnection between any
number of modular units is simple.

Modular design

In a series of metallizing operations,
sections of the wafer or capacitor body
are silver-painted. During these stages,
circuits are printed on the wafers, the
notches are coated, the conducting sur-
faces and leads are applied to capaci-
tors, the bodies are cured in a furnace,
and the circuits are inspected.

Once the wafers and components
have been made and metallized, the
next step is joining them. Machines are
used to apply up to two capacitors to
each side of a wafer. Other machines
apply either one or two resistors to
each side of a wafer. Rolls of resistor
tape are mounted on a machine that
automatically cuts the tape into one-
half-inch strips, presses it between
printed electrodes on a wafer, applies
pressure, and ejects the completed piece.
Tube sockets are also mounted on their
appropriate wafers so that the pins
will connect with suitable notches.

After many of the steps in the com-
ponents assembly process, parts or cir-
cuit lines must be soldered or tinned.
This is done automatically by induction
heating and dip tinning.

Uniform wafer-mounted component
parts, including wafer-mounted coils,
toroids, potentiometers, and crystals are
now ready for assembly. The module is
completely assembled in a single
machine. Six feeders issue the wafers
to a loading device that holds them
upright between specially designed
jaws. A chain drive carries the jig to
a soldering position at which six riser
wires are guided into appropriate
notches, three on a side. The mechanism
then solders the wires to the notches.
Another mechanism next turns the
unit 90°, and the chain drive carries it
to another soldering position where six
more wires are bonded to the module.
The final operations on an assembled
module consist of clipping the riser
wires automatically at specified posi-
tions and testing the completed units.

Upper left:
Equipment on
deft made by
Tinkertoy proc-
ess.

Upper right:
Two typical Tin-
kertoy modules
and wafer.

Lower right:
quipment at

right produced

by Tinkertoy.

Inspection and assembly

During each stage in the mechanized
production of electronics, provision is
made for 100% automatic inspection.
This is both a physical gauging and
an electrical comparison. Printed cir-
cuits, resistors, and capacitors are
compared with their electronic equiv-
alents both before and after as-
sembly. This is done with electronic
computers, bridge circuits, and other
comparison devices. The inspection
“code” 1is contained on the punched
cards which were prepared by the de-
sign engineer and have accompanied
the wafers all through the production
process. After the final assembly of the
module the whole circuit is again
tested to see that it meets specifications.

The final assembly operation need
not necessarily be considered a part of
the Mechanized Production of Elec-
tronics. Normally, a set of modules

(as many as ten) are mounted on or
between copper-clad base plates. Cir-
cuits have been etched into the copper
surface and connect the riser wires of
the several modules to form a complete
electronic circuit. Several such plate
assemblies may form a single piece of
equipment. One base plate with six
modules, for instance, contains all the
necessary circuits to make a six-tube
radio receiver function properly.
Project Tinkertoy makes possible a
rapid conversion from civilian to mili-
tary products (and back again) on
short notice and, concurrently, allows a
greatly expanded production capacity.
Tinkertoy speeds up the output beyond
anything that could be done through pep
talks or incentives to workers. A small
pilot shop now in operation is rated to
produce 1,000 modular subassemblies
every hour. Depending on human hands,
you'd need a huge factory to equal
that pace. END
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I'll Train YOU at Home in Your Spare Hours for Big
Pay Job - Your Own Business - Exceptional Opportunity in

=8 RADIO-TELEVISION

ON ¥ew NO-OBLIGATION PLAN!

q- _ iy You Have NO MONTHLY
' PAYMENTCONTRACT

DF RADIL : to sign ... you pay for your training
; " " asyoulearn and earn...ENROLL NOW!
- . : Be Ready in Little as 10 MONTHS!

v Now you can get into Radio-Television, today's fastest growing

v - big money opportunity field, in months instead of years! My com-

: pletely new “'package unit” training plan prepares you to qualify

as a Radio-Television Technician in as short a time as 10 months,

or even less! 1 offer you my training with no monthly payment

& < _ contract to sign—thus NO RISK and NO OBLIGATION for

. you! This is America’s finest, most modern and really practical training.

- Includes FM . . . UHF Television and all the most recent developments. My

I training gets you ready to handle any practical job in the booming Radio-

Television industry. Start your own profitable Radio-Television Service Shop

...oraccept a fine paying job. I have trained hundreds of successful Radio-

Television technicians—and I can train you regardless of lack of previous
experience. Mail coupon and get all the facts—FREE!

; VALUABLE EQUIPMENT INCLUDED WITH TRAINING

[~ Much of your Sprayberry Training is actual construction, demonstration and
experimentation. You get priceless practical experience this way. You build
© @ the 6 tube Sprayberry Short Wave and Broadcast Training Radio Receiver,
the Sprayberry Television set, multi-range test meter, signal gencrator, signal
tracer, cathode ray oscilloscope and many other projects. Aﬁ this equipment
o isyours to keep. You have practically evervthing you nced to set up your own

profitable Radio-Television shop. All lessons and books 1 send you remain
your own property.

> . "9 OUR 21st YEAR TRAINING MEN FOR RADIO-TELEVISION

Earn Extra Money While You Learn
All your Sprayberry Training is given IN YOUR OWN HOME during vour
<4 free time. Keep on with your present job and income while learning Radio-
Television. With cach Sprayberry “Package Training Unit” 1 include money-
4 = making plans and special “Business Builders" for sparc time Radio-Tele-
t . . vision scrvice jobs. New Television stations opening everywhere open big
Y - money opportunity for men to install UHF antennas—1 tell you how! If you
.a expect to be in the Armed Forces later, there is no better preparation than

Approved for
Yeterans Under
the 6.1 Bill

Radio-Television. Mail coupon below ... get facts FREE. No salesman will call.

» 3 1 i
) A > " FREE 12.2V1310N sooks

I invite you to get all the facts—

: = i T ~Lar I want you to have ALL the facis—without cost!
~ res = . 3 Rush coupon for my three big Radio-Television
- - e ! books! “How to Make Money in Radio-Tele-

vision'’ PLUS my new illustrated Telcvision
Bulletin PLUS an actual sample_ Sprayberry

s 4:“) o ) | — 3 \ Lesson—ALL FREE. No obligation and no
& - | - . —~— salesman will call. Mail coupon NOW!
| = S v
o loigh A \ ! = SPRAYBERRY ACADEMY OF RADIO
ok . T Nl - 111 NORTH CANAL STREET, DEPT. 20-D
g., l - : CHICAGO 6, ILLINDIS
> R pep—p——————y T T
o / SPRAYBERRY ACADEMY OF RADIO, Dept. 20-D
i 111 North Canal St., Chicaga 6, Hlinois
Y} [} Please rush to me all information on your 10-MONTH Radio-
- 5 o , Television Training Plan. | understand this does not obligate me
PN R 0 A and that no salesman will call upon me. Be sure to include 3 books
%.,. e g i FREE. i
N g - / ’
’ / NGM®. . eoneononesecsosssesca sasassaascnsAGO.c.0g i
Pk [
2 D OBLIGATIO 1
0 Address. . ...ss.cc0recisetsrcicocctostaroigrsataanare
Men already in Radio who seek a short inten- -
If You ARE sive 100% TELEVISION Training with z s 1
EXPERIENCED IN RADI“ PULLEQU[PMENTINCLUDEDIICln\_'IKCd CHY ..ovoi ocvasnss-censes.Zone, ., . State, . .. ..o
to check and mail the coupon at the i 'L {3 Are you Experienced? O No Experience
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Heathbt

IMPEDANCE
B g BRIDGE KIT

MODEL 1B-2

SHIPPING WT.
15 LBS.

Another new, outstanding instrument design so typically character-
istic of Heathkit operation in producing high quality instrument kits
at the lowest possible price. A new, improved model Impedance
Bridge kit featuring modern cabinet styling, with slanted panel for
* ! convenience of operation and interpretation of scales at a $10.00
price reduction over the preceding model. Built-in adjustable phasc
shift oscillator and amplifier with all tbes of the battery operated
type completely eliminates warm-up time. The instrument is en-
titely AC line operated. No bothersome battery replacements.
The Heathkit IB-2 Impedance Bridge Kit actually represents
! four instruments in one compact unit. The Wheatstone Bridge for
fesistance measurements, the Capacity Comparison Bridge for capa-
city mcasurements, Maxwell Bridge for low Q, and Hay Bridge for
{ high Q inductance measurements. Read Q, D, DQ all on one dial
thereby eliminating possible confusion due to the incorrect dial
reference or adjustment. Only one set of instrument terminals nec-

T

| Heathbit :
- AUDIO WATTMETER :
KIT

| 52950

‘SHIPPING WT,
6 LBS.

) dio engincer, serious hi fi enthu-
) siast, recording studio, or broad-
.cast station; the Heathkit Audio
Wattmeter Kit. This specialized
instrument inswantly indicates the
output level of the equipment
under test without requiring the
use of external load resistors. All
readings are taken directly from
the calibrated scales of a 414"
= 200 microampere Simpson meter.
i - The Heathkit Audio Wattmeter
¥ features five full scale power meas-
5 milliwatts up to SO watts with db ranges of
db. The instrument has a power measurement
rating of 25 watts continuous and 50 wartts maximum for inter-
mittent operation. Non-inductive resistance load impedances of 4,
8, 16, and 600 ohms are provided through a panel impedance
selector switch. Frequency effect is negligible from 10 cycles to 250
ke. A conventional VIVM circuit utilizes a 12AU7 twin triode tube.
The meter bridge circuit uses four germanium diodes for good line-
arity.
. With the Heathkit. AW-1 desired information can be obtained
| instandy and convenicntly without bothering with the irksome setups
and calculations usually ‘required. Useful for power curve measure-
ments, frequency response checks, monitoring indicator, etc. Con-
venient calibration directly from 110 volt AC line source, This new

: 1 instrument will help to supply the answers to your audio operating
or power output problems.

urement ranges from
I =15 db to +48

—

eneceeess

A new Heathkit design for the au- ¢

T R
- e

B

Pearures

Simpson 100-0-100 microampere
meter.

-

Completely AC operated.
Built-in phase shift generator and

amplifier.

® Battery type tubes, no warm-up
required,

® Newly designed two section CRL
dial.

® Single knob D, Q, and DQ functions.

® Special impedance matching trans-
former,

New modern cabinet styling.

%% precision resistors and silver
mica condensers,

essary for any measurement function. Panel provisions provided for
external gencrator use.

A newly designed two section CRL dial provides ten separate
“units” switch settings with an accuracy of .5%. Fractions of units
are read on a continuously variable calibrated wire-wound control.
A special minimum capacity, shielded, balanced impedance match-
ing transformer between the generator and the bridge. The correct
impedance match s automatically switch selected to provide con-
stant load operation of the generator circuit. The instrument uses
Y% precision resistors and condensers in all measurement circuits.

The new Heathkit IB-2 provides outstanding design features not
found in any other kit instrument. The single low price includes the

iEfT}Sér T
T

—

power supply, generator, and amplifier stages. No need to purchase |

separate instrument accessories in order to obtain the type of oper-

ation desired.

LABORATORY

GENERATOR KIT
MODEL LG-1 F
$39-9° X
gl - ; L
: o’ § § g
‘3 o o - 9,

the popular line of Heathkit
instruments, the Heathkit Lab-
oratory Generator, Specifically
designed for flexibility of operation, accuracy and versatility
beyond the performance level provided by the conventional
service type generator. Frequency coverage of the Colpitts
oscillator is 150kc to 30mc in five convenient ranges with
provisions for internal or external modulation up to 50%,
and .1 volt RF output throughout the frequency range. Pancl
mounted 200 microampere Simpson meter for RF “set refer-
ence level” to provide relative indication of RF output. In-
dividually shielded oscillator and shielded variable and step
attenuator provide flexible control of RF output.

The circuit features a 6AF4 high frequency oscillator, a
GAVS5 amplifier with grid modulation, 12AU7 400 cycle
oscillator and modulator, OB2 voltage regulator tube, and
a selenium recrifier for the transformer operated power supply.
The smart professional instrument appearance and over-all
flexibility of operation will prove a decided asset to any in-
dustrial or educational laboratory. The Heathkit Laboratory
Generator sets a new level of operation, far superior to any
instrument in this price classification.

ccesooe@c00e®
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v

HEATH COMPANY - Benton Harbor 20, Mich.

!

B Sy —

RADIO-ELECTRONICS



63

NEW 5" ﬂfeazééct

0SCILLOSCOPE b
KIT

MODEL 0-9

CHECK THESE 7em¢e¢

¥ New 5UP1 CR tube
»” Re-trace blanking

»” Voltage regulation
* Extended band width

| 3” Peak-to-peak calibrating provisions ss 9 s.o o~

¥ Good square wave response
” Astigmatism control SHIPPING
. wWT. 28 LBS.
* New heavy duty shielded power
transformer )
Announcing the latest addition to a brilliant series of Ilcathkit Oscillo- HORIZONTAL | AMPLL
scopes, the new Model O-9. This outstanding instrument incorporates all FIER — New input se- | .
of the features developed and proven in the production of well over fector switch provides choice of hori- ]
50,000 kits, in addition to0 a host of many new design features for truly zonal input, 60 cycle sweep inpu, line sync, internal syn¢, and external
outstanding performance. This new scope features a brand new (no suf- sync. Expanded horizontal sweep produces sweep width ‘several times the
A pl‘us).comrpercmlly available SUP1 cathode ray tube for fine focusing. cathode ray tube diameter. New blanking amplifier for complete retrace 1
high intensity, and freedom from halation. The 5" CR tube is the stand- blanking and new phasing control. X .
ard size for design and industrial laboratories, devclopment engineers, POWER SUPPLY — New high voltage power supply and filtering cir-
and service men. The only size (R tube offering a wide range of types, cuit for really fine hairline focusing. New heavy duty power transformer
rsistence. The answer to good oscilloscope pers with adequate operating reserve. Voltage regulated supply for both vertical t
i and horizontal amplifiers for absolutely rock steady traces and complete { i
e variations.

. colors, phosphors, and pe
formance lies in tmproved basic design and operating characteristics, an
¥ not in the use of larger CR tubes. freedom from bounce and jitter due to ing
VERTICAL AMPLIFIER — New extended band width vertical amplifier The acid test of any oscilloscope operation is the ability to reproduce |
high frequency square waves and the new Heathkit O-9 will faithfully re-
o 500 kc. This is the ideal all around. general

| with sensitivity of .025 volts per inch, down db at 2 mc, down only
514 db at 3 mc. Three step vertical input atwenuator, quality ceramic produce square waves up o
variable capacitors for proper input compensation, provisions for cali- urpose oscilloscope for educational and industrial use, radio and TV serv- 1
with calibrated screen for direct icing, and any other type of work requiring the instantaneous reproduction
and observation of actual wave forms and other electrical phenomena. §
- - g_ ;n

brated 1 volt peak-to-pcak reference,

reading of TV pulses.
Heathkct

| I []
{ Rleathtct LoWw CAPACITY ¢
PROBE KIT : SCOPE DEMODULATOR
: Oscilloscope investigation of high frequency, @ . K I T
. high impedance, or broad bandwidth circuits @ T~ P R 0 B E
encountcred in television work requires the @ T In applications such as trouble shooting of
use of 1 low, capacity probe to prevent loss pfiNe aligning TV, RF, IF, and video stages the
NO. 342 gain, distortion, or false service information. @ iTebensy rahges encountered require Y
The Heathkit Low Capacity Probe feaciics | e NO. 337-B ulation of signals before oscilloscope presen-
$ 350 SHIP. WT. 21 \'anabl? CADSSIOTNCO) pmvnéje g nece;gary e tation. The newly-styled Heathkit Demodula-
[ ] ] LB. EELCCMS msfr'ument. hlmpv_: lance lm}:tﬁ u;g. o $ 50 tor Probe in polished aluminum housing will
New probe styling wit bright polishec a u- fulfill this function and readily prove its
e n minum housing and polystyrene probe ends. : o value as an oscilloscope service accessory. De-
— —— e SHIP. WT. 1 LB. tailed_assembly sheet provided, including ia-
® structions for probe operation.

| _
B b
B L D pe——

o : =
, -
Heathbct : =i
P ° B ]
'VOLTAGE CALIBRATOR KIT : Heathbit
L]
| ]
| The Heathkit Voltage Calibra- ) E L E CT R O N | c s w I T C H ]
! tor provides a convenient meth- L d
od of making peak-to-peak volt- :
age measurements with an os- g K I T
cilloscope by establishing a re- @ 1
lationship on a comparison ba- @ ] h |
sis between the amplitude of an : glhe basic Sfur.\ctllor;( of the Heathkit s-lz ]
- ectronic Switch Kit is to permit simul- i
unknown wave shape and the @ taneous oscilloscope observation of two }
known wutput of the voltage @  scparate traces which can be either sepa- g
calibrator. Peak-to-peak voltage @ rated or superimposed for individual
values are read directly on the ® study. A typical example would be ob-
. servation of a signal as it appears at both
calibrated panel scales. To off- the input and output stages of an ampli- f
fier. It will also serve as a square wave i

set line voltage supply irregu- o quare
larities, the instrument features @  Benerator oxer the range of switching fre-

' quencies v often providing the necessary
a voltage regulator wbe. wave form response information without
With the Heathkit Voltage Cali- incurring the expense of an additional
brator, it is possible to measure all instrument. j -
types of complex wave forms within Continuously variable switching rates

. ? in three ranges from less than 10 ¢ps to
a volage range of .01 to 100 volis over 2,000 cps. Individual controls for

MODEL §5-2

»
........‘...

MODEL VC-2 { 00 volts
pealf-t:»pcak. Awconenicht signal each input channel and a positioning con-
SI I 50 position on the panel switch by-passes tol. The five tube transformer operated 5 o
° the calibrator completely and the sig- circuit utilizes two 6SJ7, two 6SN7, and s |
i nal is applied to the oscilloscope in- one 6X5 tubes. Buy this kit and enjoy )
| SHIPPING WT. put thercby eliminating the necessity increased versatility of operation from SHIP. WT. 11 LBS
\ 4 LBS. for transferring test leads. your oscilloscope. ‘ * a /
= e — e 4
- - —— - e — M

HEATH COMPANY - Benton Harbor 20, Mich.
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Heathtbct
1’ R VACUUM TUBE
| ] NG T : 4 New 1%2 volt full scale low range
s l i - v O LT M E T E R »” 1,500 volt upper limit DC range
‘ \ V Increased accuracy through $0%
| > L K I T greater scale coverage
MODEL V-6

¥ High i dance 11

P

gohm input

1 Center scale zero adjust
$ 5 o 4 Polarity reversal switch
PY ¥ 1% precision resistors

SHIPPING WT. 6 LBS. »” Clearly marked db scales

I The beautiful Heathkit Model
U V-6 VIVM, the world’s largest
selling kit instrument, now
offers many outstanding new features in addition to retaining all of
the refinements developed and

proven in the production of over
100,000 VTVM's. This is the basic measuring instrument for every

branch of electronics. Easily meets all requirements for accura .

stability, sensitivity, conven?ence of mngeesq, meter readability, af:y over-all professnonal appearance. . .

modern styling. It will accurately measure DC voltages, AC voltages, Top quality components used throughout. 1% DICCISIONTESISIOTS

offers tremendous ohmmeter range coverage, and a complete db  ~— silver contact range and selector swntgh.es—sele.mun:) rectifier —

scale for a total of 35 meter ranges. transformer operated power supply. Individual calibration on both
New 113 volt full scale low range provides well over 214" of

AC and DC for maximum accuracy. DB scale printed in red for easy
scale length per volt. Upper DC scale limit 1,500 volts. DC ranges
0-1.5, 5, 15, 50, 150, 500, 1,

identification, all other scales a sharp, crisp black for easy reading.
500 volts full scale. AC ranges 0-1.5, A variety of accessory probes shown on this page still add further
5, 15, 50, 150, 500, 1,500 (1,000 volts maximum). Seven ohm- to over-all instrument usefulness.

- - St S g—— ]
| Feathkit 30,000 vour pc

) PROBE KIT ] A eathbct ac vacuum tuse

For TV service work or any similar application VO LT M E T E R K l T

meter ranges from .1 ohm to 1,000 megohms. For added conven-
ience a DC polarity reversing switch and a center scale zero adjust.
ment for FM alignment. !

The smartly styled, compact, sturdy, formed aluminum cabinet
is finished in an attractive gray crackle exterior. The beautiful two-
color, durable, infra-red, baked enamel panel further adds to the

where the measurement of high DC voltage is
required, the Heathkit Model 336 High Volwuge
Probe Kit will prove invaluable, A precision
multiplier resistor mounted inside the two-color,
'§ sleek, plastic probe body provides a multipli-
cation factor of 100 on the DC ranges-
! of the Heathkit 11 megohm VTVM.
| The entite kit includes precision resis.
tor, two-color plastic probe, tip con-

No. 336
$45!
nector spring, test lead, phone plug

§ SHIP, WT,
" panel connector, and complete assembly’

(4
o
(3
°
(4
°
°
(4
°
®
| instructions. - ‘3 5 o
- SR - — -~ 24
L ®
L 4
.
; [
‘ ©
[
(4
L]
]

4

\
!

MODEL AV-2

No. 3388 Heathbir PEAKI-.ro;P»EVA;.
PROBE KIT

‘Now read peak-to-peak voltages on the DC

SHIPPING WT.

5 LBS.

scales of the Heathkit 11 megohm VTVM.
Readings can be direct

. s 5 y-made from the VIVM
o scale without involved calculations. Measure-

ments over the frequency range of 5 ke to 5

mc. Use this probe to extend the usefulness The new Hea(hklt AhC VTVM

of your VIVM in radio and TV service work. @  that makes possible those sensi-

s 50 The Peak-to-Peak Probe Kit features the new @ tive AC measurements required
polished aluminum housinﬁ with two-color @ by laboratories, audio enthusi-

I polystyrene probe ends. Detailed assembly sheet ® asts, and experimenters. Especi-

‘ SHIP. WT. 2 LBS. including instructions for probe operation, @ ally useful for hum investiga-
P —— - . 9 tion, sensitive null detection,

—— - : phono pick-up output measure-
Heathkit vr

ments, making frequency response runs, gain measurements,
PROBE KIT

ripple voltage checks, etc. Low level measurements are easy
to make because of the complete voltage coverage of the

The Heathkic RF Probe used in conjunction with

any 11 megohm VTVM will permit RF mease

°
)
g instrument and the one knob operation.
PY The large 200 microampere Simpson meter has clearly
. o marked and easy to read meter scales. Ten voltage ranges l
urements up 1 250 mc, * 109. A useful, con- e ® covering from .01 rms full scale to 300 volts rms full scale,
venient accessory for those occasions when RE ¢ with frequency response = 1 db from 20 cycles to 50,000
measurements are desired. The RF probe body .

4

<

[ ]

(o

[

! L cles. Inst input imped 1 hm, ten db ranges
is housed in the new, smartly-styled polished No. 309-B glo o S pene TR YR ancapmesohn, ter 5
aluminum probe b

ody featuring two-color poly-
styrene probe ends and a |

L ow capacity flexible
shielded test lead. The kit is completeywith all 5350
o

m —52 db to +52 db. For stability and good linearity
characteristics the meter bridge circuit features 4 germanium
diodes. Attractive instrument styling, a companion piece for
necessary material and a derailed assembly sheet the popular Heathkit VIVM ‘and the new AW-1 Audio
) as well as instructions for probe operation. SHIP. WT. 2 LBS. Wattmeter.

e L e e

HEATH COMPANY - Benton Harbor 20, Mich.
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NEW Healtkct
MULTIMETER

KIT

CHECK THESE 766%'«/&64

* 20,000 ohms per volt DC sensitivity,
5,000 ohms per volt on AC

V* Polarity reversal switch
3# 1% precision multiplier resistors

1* 50 microampere 42" Simpson meter
MODEL MM-1

$26°9

SHIPPING WT. 6 LBS.

1* Meter ranges for service
convenience

»* New resistor ring-switch assembly

¥ Total of 35 meter ranges

»* New Modern cabinet styling

The most important Heathkit announcement of the year, the

ohms x 1 x 1,000 x 10,000.

new 20,000 ohms per volt Heathkit Multimeter, Model MM-1.

The universal service measuring instrument, accurate, sensitive,
and completely independent of AC line supply. Par-

portable,
many desirable

ticularly designed for service use incorporating
features for the convenience of the service man. Full 20,000
ohms per volt sensitivity on DC ranges — 5,000 ohms per volt
sensitivity on AC —polarity reversal switch, no bothersome
transferring of test leads — 1% precision multiplier resistors
— large 414" recessed non-glare 50 microampre Simpson me-
ter — conveniently slanted control panel — recessed safety type
banana jacks — standard universally available batteries —
rugged practical sized cabinet with plastic carrying handle, and

DB coverage from —10 db
to 465 db.

CONSTRUCTION

Entirely new design permits assembly, mounting and wiring |

of precision resistors on a r.

ing-switch asserbly unit. The major |

portion of instrument wiring is completed before mounting the |
ring-switch assembly to the panel. No calibration procedure is |
required, all precision resistors readily accessible in event of

replacement.

CABINET

|

a total of 35 calibrated meter ranges.

RANGES
Voltage ranges selected entirely

example 115 volt full s

for service convenience.

cale low range for measuring portable

Strikingly modern cabinet styling featuring two piece con-
struction, durable black Bakelite cabinet, with easy to read i
panel designations. Cabinet size 515" wide x 4" deep x 712"
high. Good cabinet physical stability when operated in vertical

For

radio filament voltages, bias voltages, etc, 150 volt full scale
range for AC-DC service work, 500 volt full scale range for
conventional transformer operated power supply systems. Com-
J plete voltage ranges AC and DC, 0-1.5—5—50—150—500—
! 1,500—5,000 volts. DC current ranges, 0-150 microamperes—
15 milliamperes—150 milliamperes—>500 milliamperes—15
amperes. Resistance measurements from .2 ohms to 20 meg-

| Feathbit
BATTERY TESTER KIT

The Heathkit Battery Tester measures all
types of dry batterics between 114 volts
and 150 volts under actual load condi-
tions. Readings are made directly on a
three color Good-Weak-Replace scale.
Operation is extremely simple and merely
tequires that the test leads be connected
to the battery under test. Only one control
to adjust in addition to a panel
switch for A" or “B” battery
types. The Heathkit Battery Test-

position.
The Heathkit MM-

bined in one low priced package.

e iVt e

Fearhkit
HANDITESTER KIT

fulfills major requirements
able volt ohm mi
pact size, the Handitester
desirable feature require:

1 represents a terrific instrument value

for a high quality 20,000 ohms per volt unit using all 1%
deposited carbon type precision resistors. Here is quality, per-
formance, functional design, and attractive appearance, all com-

The Heathkit Model M-1 Handitester readily

for a compact, port-

illiammeter. Despite its com-

is packed with every

d in an instrument of

this type.

AC or DC voltage ranges full

scale,

ohmmeter ranges,
amperes an
ment uses a

MODEL M-1

$s1459

type ohms

‘DC current measurement ranges,
d 0-100 milliamperes.
Simpson 400 microampere meter |
movement, which is shunted with resistors to
provide a uniform 1 milliampere load on both
AC and DC ranges. Special type,
ible, battery mounting bracket — 1% eposited i
carbon type J)recision resistors — hearing aid | ‘
adjust control. The Handitester is & &
easily assembled from complete instructions ans |

0-10—30—300—1,000—5,000 volts. Two

1

i
0-3,000 and 0-300,000. Two N
0-10 milli- ﬁ
The instru- |
!

easily access-

o

SHIPPING WT.

pictorial diagrams.

‘ ) & er features compact assembly, ac-

| MODEL BT-1 curate meter movement, and 2

ul three deck wire-wound control,

s 8 5 o all mounted in a portable rugged

[ J ® plastic cabinet. Checks portable

\.‘ SHIP, WT. radio batteries, hearing aid bat-
2 LBS. teries, lantern batteries, etc.

3 LBS.

1 ns. Necessary test leads are in-
cluded in the price of this popular kit. f

“ ——————yr

HEATH COMPANY - Benton Harbor 20, Mich.
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SHIPPING WT.
18 LBS. “ Fuse protection

Here is the new Heathkit Battery Eliminator necessary for
modern, up-to-date operation of your service shop. The Heath-
kit Model BE-4 furnishes either 6 volts or 12 volts output
which can be selected at the flick of a panel switch. Use the
BE-4 to service the new 12 volt car radios in addition to the
« conventional 6 volt radios.
' This new Battery Eliminator provides two continuously
variable output ranges, 0-8 volts DC at 10 amperes continuously,
or 15 amperes maximum intermiteent; 0-16 volts DC at 5
amperes continuously or 7.5 amperes maximum intermittent.
The output voltage is clean and well filtered as the circuit uses
two 10,000 mf condensers. The continuously variable voltage
output feature is a definite aid in determining the starting point
of vibrators, the voltage operating range of oscillator circuits,
etc. Panel mounted meters constantly monitor voltage and cur-

o

New earitiz 12 Volt -

B AT T E R Y CHECK THESE 7%2,‘«/;%
ELIMINATOR KIT [epssstesim
.

MODEL BE-4

]
_. s 3 I s.o 1 Two 10,000 mf condensers

¥ Either 6 or 12 volt operation

1 Constant ammeter and voltmeter
monitoring

¥ Automatic overicad relay — self-
resetting

¥ New 18 disc split type heavy duty
rectifier unit

rent output and will quickly indicate the presence of a major

circuit fault in the cquipment under test. The power trans-

former primary winding is fuse protected and for additional ‘
!

safety an automatic relay of the self-resetting type is incorpo-
rated in the DC output circuit. The heavy duty rectifier is a
split type 18 plate magnesium copper sulfide unit used either
as a full wave rectificr or voltage doubler according to the

position of the panel range switch. f

Here is the ideal battery eliminator for all of .your service
problems and as an additional feature, it can also be used as a
battery charger. Another new application for the Heathkit

Battery Eliminator is a variable source of DC filament supply *

in audio development and rescarch. More than adequate vari-
able voltage and current range for normal applications.

I~ S

Fearibcz VIBRATOR 2
TESTER KIT

Your repair time is valuable, and 4
service use of the Heathkit Vibrator Il

—
Tester will save you many hours of b T N
work. This tester will instantly tell ’ a i
you the condition of the vibrator | &% "...’

i

| being checked. Cl‘liecl}'s vibrators fo‘;
proper starting and the casy to rea
} | meter indicates quality of output on "- '.~
| a large Bad-?-Good scale. The Heath- {
f kit VT-1 checks both interrupter and . j
self rectifier types of vibrators. Five different e

sockets for checking hundreds of vibrator MODEL VT-1
t

ypes.
The Heathkit Vibrator Tester operates

from any battery eliminator capable of de- $ so
! livering continuously variable voltage from o
4 t© 6 volts DC at 4 amperes. The new SHIPPING WT.

{ Heathkit Model BE-4 Battery Eliminator 6 LBS.
l i would be an ideal source of supply.

Heathtit

BINDING POST

Binding post kit now available so that
standardization of all instrument con-
nectors is possible. This new, five-way
binding post will accommodate an alliga-
tor clip, banana plug, test lead pin, spade
lug. or hook-up wire. Sold in units of
20 binding %ost assemblies. Each assem-
bly includes binding post, flat and shoul-
der fiber washers, solder lug, and nur.
120 pieces in all. Kit 362, $4.00.

e9000086 355

“wm—

NEW Tearkdir VARIABLE VOLTAGE
ISOLATION e
TRANSFORMER KIT :

The new Heathkit Isolation Trans-
former Kit provides line isolation for
AC-DC radios (not an auto trans-
former). thercby eliminating shock
hazard, hum problems, alignment dif-
ficultics, etc. The output voltage is
variable from 90 to 130 wolts AC
and is constantly monitored by a
panel mounted AC volt meter. Use
it to increase AC supply voltage in
order to induce breakdE)wn of faulry
components in circuits thereby saving |
service time. Use it also to simulate vary-
ing line IVOItla'gc co;rditionils a]nd to]::iel; i
termine the line voltage level at whic

oscillator circuits cease functioning. par- MODEL IT-1 .l
ticularly in three-way portable radios.

Rated at 100 watts continuous operation $165°
°

. and up to 200 watts maximum intermit-
¢ tent operation. A useful radio and TV
& service tool. SHIP. WT, 9 LBS.

- — ]
TECHNICAL
APPLICATION BULLETINS l

i
Al APPUICATION

FAUETINS

An exclusive Heathkit service. Tech- ‘
nical application bulletins prepared
by recognized instrument authori-
ties outhining various combinations
of instrument applications. Avail-
able now with 40 four-page illus-
trated bulletins and an  auractive |
flexible loose-leaf binder. Only $2.00.

No c.o.d. on this item, please.) P‘
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| Sweep Generator,

|| put and complete frequency coverage throu

v INCREDUCTOR controllable inductor
sweep

# TV and IF sweep deviation 12-30 mc

# 4me- 220 mc continuous frequency
coverage

¢# Oscillator operation entirely on fun-
damentals

## Output in excess of 100,000 micro-
volts

# Automatic amplitude circuit

¥ Voltage regulation
v# Simplified operation

new, advanced model TV and FM
the Heathkit Model TS-3. This new design pro-
' vides features and combinations of functions not found in any

| other service type instrument. Every design consideration has been
iven to the requirements of the TV service man to provide a
gexible, variable sweep source with more than adequate RF out-

ghout the TV and FM

Proudly announcing an_entirely

e TS-3 is from 4 mc to 220 mc in four

frequency ranges are overlapping for
f the instru-

spectrum.
| The frequency range of th

switch selected ranges. All
| complete coverage. A particularly important feature o
he oscillator operates entirely on fundamentals, there-
freedom from spurious oscillation and
eat frequency type oscillators.
output level and

! ment is that ¢
by providing complete
parasitics normally encountered in b
This circuity assures a much higher total RF

simplifies attenuation problems.
ly new principle of sweep oper-

i The new TS-3 features an entire

.| ation. Sweep action is entirely electronic with no moving parts or

" electro-mechanical devices so commonly used. The heart of the
sweep System is a newly-developed INCREDUCTOR controllable
inductor, With this system, the value of inductance of each oscil-

NEW We;z%éct §
SIGNAL GENERATOR KIT

MODEL $G-8

$1959

SHIPPING WEIGHT
8 POUNDS

Announcing the new
Heathkit Model SG-8
service type Signal Generator, in-
corporating many design features
not usually found in an_instru-
ment in this price range. The RF

output is from 160 kc to 100 mc in five ranges, all on funda-
mentals, with useful harmonics up to 200 mc. The RF out-
ut level is in excess of 100,000 microvolts throughout the

4 requency range.

& The oscillator circuit consists of a 12AT7 twin triode tube.
! One half is used as a Colpitts oscillator, and the other half
as a cathode follower output which acts as a buffer between
the oscillator and external load. This circuity eliminates
i)sc(i]l_lator frequency shift usually caused by external circuit

) oading.

All coils are factory wound and adjusted, thereby com-
pletely eliminating the peed for calibration ard the use
of additional calibrating equipment. The stable low
impedance output features a step and variable attenuator
for complete control of RF level. A 6C4 triode acts as a
400 cycle sine wave oscillator and a panel switching sys-
tem permits a choice of either external or internal modu-

lation.

The transformer operated circuit is easy to assemble,
requires no calibration, and meets every service require-
ment for an adjustable level variable frequency signal
source, either modulated or un-modulated.

DECEMBER, 1953

KIT

MODEL TS-3

‘4459
]
SHIPPING WEIGHT
18 POUNDS

lator coil is electrically varied with an AC control current,

th

state of the core on whic

e e = s

and

e inductance variation is achieved by a change in the magnetic
h the oscillator coils are wound. This

system provides a sweep deviation of not less than 12 mc on all
TV frequencies, and up to a2 maximum of 30 mc on TV IF fre-
ut the instrument

2 e e

quencies. The high RF output level througho

frequency range overcomes the most common complaint of the
older type sweep generators. A new, automatic amplitude control
circuit maintains the output level flat to + 2 db throughout the
instrument range. For convenience of operation a low impedance

50 ohm output is used. .
Operation of the instrument has been simplified through the

reduction of panel controls and separate panel terminals provide
for external synchronization if desired. The circuit uses 1 voltage
regulator tube to maintain stable instrument operation. A built-in
variable oscillator marker further adds to flexibility of instrument
operation. Provisions are also made for the use of an external
marker, such as your service type signal generator, if desired. Use
the Heathkit TS-3 for rapid, accurate TV alignment work, and
let it help you solve those time consuming, irksome problems so

frequently encountered.

e ST L e e L s

NEW THeatlhkit
BAR GENERATOR KIT

MODEL BG-1
s1459
[ ]

SHIPPING WEIGHT
6 POUNDS

The Heathkit BG-1 Bar Gener-
ator represents another welcome
addition to the fast growing
line of popular Heathkits. The
station transmitted test pattern is rapidly disappearing, and the bar
generator is the logical answer to the TV service man's problem’
in obtaining quick, accurate adjustment information without waiting

for test patterns.

The Heathkit BG-1 produces a series of horizontal or vertical
bars on a TV screen. Since these bars are equally spaced, they will
quickly indicate picture linearity of the receiver under test. Panel
switch provides “'stand-by position”” — "'horizontal position”’ ~—
“vertical position.” The oscillator unit utilizes a 12AT7 twin triode
for the RF oscillator and video carrier frequencies. A ncon relax
ation oscillator provides low frequency for vertical linearity tests.
The instrument will not only produce bar patterns but will also
provide an indication of horizontal and vertical sync circuit stability,

as well as overall picture size.
Instrument operation is extremely simple, and merely requires
connection to the TV receiver antenna terminal. The unit is trans-

former operated for safery when used in conjunction with universal
ot transformerless type TV circuits.

E

4
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NEW 7?éaaé&2

VN TUBE CHECKER

KIT

MODEL TC-2

$2959

The new Model TC-2 Heathkit Tube
» Checker features many circuit improve-
ments, simplified wiring, new roll chart
drive and illumination of roll chart. The
instrument is primarily designed for the convenience of the radio and TV
service man and will check the operating quality of tubes commonly encount-
ered in this type of work. Test set-up procedure is simplified, rapid, and flex-
ible. Panel sockets accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, 7 and
9 pin miniatures, 5 pin Hytron and a blank socket for new tubes. Built-in neon
short indicator, individual three-position lever switch for each tube element,
spring return test switch, 14 filament voltage ranges, and line set control to
compensate for supply voltage variations, all represent important design fea-
tures of the TC-2. Results of tube tests are read directly from a large 415"
Simpson three-color meter, calibrated in terms of Bad-?-Good. Information
that your customer can readily understand. Checks emission, shorted elements,
open elements, and continuity.
I The use of closer tolerance resistors in critical circuits assures correct test
information and eliminates the possibility of inaccurate test interpretation,
l Improvement has been made in the mechanical roll chart drive system, com-
pletely eliminating diagonal running, erratic operation, and backlash. The
thumb wheel gear driven action is smooth, positive, and free running. As an
additional feature, the roll chart is illuminated for easier reading, particularly
when the tube checker is used on radio or TV home service calls.

Wiring procedure has been simplified through the extended use of multi-
cable, color coded wires, providing a harness tvpe installation between tube
sockets and lever switches. This procedure insures standard assembly and im-
parts that "factory built” appearance to instrument construction. Completely
detailed information is furnished in the new step-by-step construction manual,
regarding the set-up procedure for testing of new or unlisted tube types. No
delay necessary for release of factory data.

The new Heathkit Tube Checker will prove its value in building service
prestige through usefulness — simplified operation — attractive professional
appearance. Don't overlook the fact that the kit price represents a savings of
$40.00 to $50.00 over the price of a comparable commercially built instru-
ment. At this low price, no service man need be without the advantages
offered by the Heathkit Tube Checker.

 Dlearkhi POWER SUPPLY KIT °

The Heathkit Laboratory Power Supply
features continuously variable, regulated
voltage output with good stability under
wide load variations. A 415" Simpson
plastic enclosed panel mounted meter pro-
vides accurate meter output information
of voltage or current. All panel terminals
completely isolated from the cabinet. Sep-
arate 6.3 volt AC supply at 4 amperes for
filament requirements. Ripple component
exceptionally low, stand-by switch pro-
vided to eliminate warm-up time of the
five tube circuit,

MODEL PS.2

$3 350

SHIPPING WT,

L 17 1BS.,

s0000080°

5340

y

S

B~

e

e e e

CHECK THESE
NEW Pealures

Simplified harness wiring

A RN

Impraved, smaath, anti-backiash roil
chart action

Optianal rall chart illuminatian
Individual element switches
Partable ar caunter style cabinet
Spare blank sacket

Cantact type pilat light test sacket
Simplified test set-up pracedure

Line adjust cantral

A U W U O O A ¥

45" three-calar meter

e

HEATHKIT
PORTABLE

TUBE CHECKER
KIT

MODEL TC-2P

SHIP. WT, 14 LBS.

The portable model is sup-

plied with a strikingly at-

tractive two-tone cabinet finished in rich maroon, proxy-
lin impregnated, fabric covering with a contrasting
gray on the inside cover. Detachable cover, brass-plated
hardware, sturdy plastic handle help to impart a truly
professional appearance to the instrument.

PORTABLE TUBE CHECKER CABINET as described |
above will fit all earlier Heathkit TC-1 Tube Checkers.
Shipping weight 7 1bs. Cabinet only, 91-8, $7.50.

TWeathkc? TV PICTURE TUBE

TEST ADAPTER

The Heathkit TV Picture Tube
‘Test Adapter used with the Heath-
kit Tube Checker will quickly check

for emission, shorts, etc., and de-
S':?' 3315 s so termine picture tube quality. Con-
p. Wi, @ sists of standard 12 pin TV tube

1 Lb. sacket, four feet of cable, octal |

socket connector, and data sheet.

i

1
LABORATORY AND
SERVICE SHOP '

BOOKLETS

“‘Planning Your Service Business’” by John
T. Frye, and “'Establishing the Industrial
Electronics Laboratory’™ by Louis B. Garner,
Jr., are booklets available to Heath-
kit customers at no charge. These
booklets, written by nationally recog-
nized authorities, outline the various
requirements and considerations for
establishing your own service busi-
ness or for setwing up an industrial
electronics laboratory. Full attention
is given to various dewils that are |
frequently overlooked when projects |
of this nature are undertaken. Just
write in to the Heath Company re- ‘
questing your free copy, or attach
memo (o your next ordet.

v
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Su Featlhbi? VisSuAL-AURAL
CHECK THESE 7%&();%

¥ Visual and aural signal tracing

¥ Two channel input

¥” High RF sensitivity
| ¥ Unique noise locater circuit,
MODEL T-3

V¥ Calibrated wattmeter
| # Substitution test speaker $ 3 so
¥ Utility amplifier ¥
V# RF, audio probes and test leads included SHIPPING WEIGHT
10 POUNDS

l
l

An entirely new type of signal tracer incorporating a combina- voltage in the component can be seen
tion of features not found in any other instrument. Designed ex- as well as heard. Invaluable for ferreting out noisy or intermittent
pressly for the radio and TV service man, particularly for the condensers, noisy resistors, controls, coils, IF and power transform-
servicing of AM, FM, and TV circuits. Here in a five tube, trans- ers, etc. A built-in calibrated wattmeter circuit is very useful for a
Il of the useful functions so quick preliminary check of the total wattage consumption of the

equipment under test. Separate panel terminals provide external

former operated instrument are a
necessary for speedy, accurate isolation of service difficuley.
use of the speaker or output transformer for substitution purposes.
for speaker

This new signal tracer features.a special high gain RF input
Saves valuable service time by eliminating the necessity

channel, used in conjunction with a newly-designed wide frequency

range demodulator probe. High RF sensitivity permits signal removal on every service job. The terminals also permit the utili-

tracing at the receiver antenna input. A separate low gain channel zation of other shop equipment, such as your oscilloscope ot
loration. Both input chan- d as a high gain

and probe available for audio circuit exp VTVM. The T-3 Signal Tracer can be use

amplifier for checking tunets, record changers, microphones, phono |

nels are constantly monitored by an electron ray beam indicator,
| so that visual as well as aural signal indications may be observed, crystals, etc.
The instrument can also be used for comparative estimation of Don't overlook the interesting service ssibilities provided
gain per stage. through the use of this new instrument andp(;et it work for you

A decidedly unusual feature is a noise localizer circuit in con- by saving time and money. The kit is supplied complete with all
% junction with the audio probe. With this system, a DC potential tubes, circuit components, demodulator probe, audio ptobe, and
is applied to a suspected circuit component and the action of the additional test leads.

S Peatkk -
DECADE RESISTANCE KIT Beatihbes
MODEL DR-1 The Decade Resistance Kit provides 2 CONDENSER CHECKER KIT ,

individual switch selection of re-

$|9s° sistance values using twenty 1% @
e
[

|
resistors providing a choice of 1
sHIP. w1, © 99,999 ohms in 1 ohm steps. ©®
: + Ceramic wafer switches, silver- @ MODEL C-3
4 LBS. plated contacts, smooth, positive de- @
0 tent action, baked enamel panel, and handsome, @
polished birch cabiner. ° so
e e I S
. . °
| Featlkit .
'DECADE CONDENSER KIT : suireine wr. |
| ° 8 POUNDS g
! The Heathkit Decade Condenser Kit MODEL DC-1 : |
|| features silver mica, precision con- . ‘
densers with a rated accuracy of sl 650 ! . Use the Heathkit C-3 Con-
|| lh%. Cdapaguyfvaluc;ozgc a"fanngll“ll ° 4 : denser Checker to quickly !
three decades from to .
| e e e swe T - ol scgpuey o I
|| wafer switches with silver-plated con- 4 LBS. Q and resistor values. All readings are taken direct-
| tacts and smooth detent action. Use- * o p
ful in laboratory work, for circuit development. Py ly from the calibrated panel scales without re-
SRS - ® . quiring any involved calculation. Capacity meas-
o urements in four ranges from .00001 mf to 1,000 mf. Checks paper,
A power factor control is

e :
° mica, ceramic, and electrolytic condensers.
° available for accurate indication of electrolytic condenser measurements. |
° A leakage test switch with switch selection of five polarizing voltages,
[} 25 volts to 450 volts DC, will indicate condenser operating quality
[ under actual load condition. The spring return leakage test switch
I automatically discharges the condenser under test and eliminates shock
o hazard to the operator. |
g Resistance measurements can be made in the range from 100 ohms
: to 5 megohms. Here again all values are read ditectly on the calibrated
S scale. Increased circuit sensitivity coupled with an electron beam null
™

°

™

-«

o

)

®

°

Y

(Ot s

Peathkit RESISTANCE

, The Heathkit Resistance Sub-
MODEL RS-1 tjtution Box provides indi-

vidual switch selection of any

$EB50 o of 3¢ RTMA 1 wat
(] 10% sr:mfdard v;lﬁuc rﬁsxstors,
ranging from ohms to

SHIP. WT. 10 meghoms. Many applica-
2 LBS. tions in circuit development
work, and also in radio and

TV service work. Ideal for experi-
mentally determining resistance values
and for quickly altering circuit oper-
ating characteristics. Entire unit
housed in attractive Bakelite cabinet,
featuring the oew universal type
Heathkit binding posts to simsrxfy'

circuit connections.

. === >
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indicator increases overall instrument usefulness.
y transformer operated

For safety of operation the circuit is entirel
and the instrument is housed in the attractive, newly-styled Heathkit
cabinet, featuring rounded cornets, and drawn aluminum panel. The
isingly accurate instrument in-

ourstanding low kit price for this surpri € )
ood service shop operation requires the

cludes necessary test leads. G v

use of this specialized instrument, designed for the express purpose of

determining unknown condenser values and operating characteristics.,
- '




Heatikit AMATEUR

TRANSMITTER
Kl

MODEL AT-}

SHIPPI

Here is the latest Heathkit addition to the ham radio field, the

AT-1 Transmitter Kit, incorporating many desirable design fea-
tures at the lowest

lpossiblo: dollar -per-watts price. Panel mounted
crystal socket, stand-b

y switch, key click filter, AC line filtering,
good shielding, etc. VFO or crystal excitation — up to 35 watts

input. Built-in power supply provides 425 volts at 100 ma.
This kit features pre-wound coils, single knob band switching, 52

ohm coaxial output, plug in chassis provisions for VFO or modu-

lator and rugged clean construction. Frequency range 80, 40, 20,

v Feathhit
ANTENNA COUPLER KIT  :

New Heathkit Antenna Coupler, speci-
ally designed for the Heathkit AT-1

16 POUNDS

CHECK THESE

NEW Fearures
T

»” Single knob band switching

¥ Pre-wound coils

V” Metered operation

¥ 52 ohm coaxial output
V¥ Crystal or VFO excitation

¥ Built-in power supply
NG WEIGHT

¥ Rugged, clean construction

15, 11, and 10 meters. Tube line-up 6AG7 oscillator-
G6L6 amplifier-doubler, SU4G rectifier. Ph
high x 1313” wide x 7” deep

This amazingly low kit price includes all circuit components,
tubes, cabmet,fpunched chassis, and detailed construction manual.,

The ideal kit for the novice just breaking into ham radio. It can
be used later on as a stand-b

I y rig or an all band exciter for higher
powered transmitter.

/ ! multiplier,
ysical dimensions 814" *

—

Heathbit
ANTENNA IMPEDANCE METER

Use the Heathkit Antenna Impedance Meter for

L 4
measuring antenna impedance for line matching pur-
S ®  poses— adjustment of beam antennas — phone mon-
Transmitier. The Antenna Coupler can ®  jeor, etc. It will determine antenna resistance at
used with any 52 ohm coaxial in- ®  resonance, match wansmission line for minimum
' put—up to_ 75 wates wer. Low ® SWR, determine receiver input impedance, and pro-
pass filter lvvlzl136cut-oﬁ reqlzxcncy.of ® vide a roughdin(;licatio(r; of SWR. Precision resistors,
approximately mc¢ — L section ® germanium diode, 100 micro-
tuning network — neon tuning indi- e S | ® ampere Simpson meter. Dial s 5 o
cator — rugged, compact construction — =y & calibrated from 0-500 ohms. °
:]r.ar;]smmcr ,llYDe VTlrlable codn.denstqr. and MODEL AC-1 ® Shielded aluminum cabinet, 7” - T MODEL AM-1
ig coil are all outstanding feacures. long x 212" wide x 314" deep. SHIP. WT. 3 LBS. -
The A%-I has both_ inductance and capa- $ so SHIP. WT, : & | = i e
C}lty tunlE)qg for maxlénlum op_edmting \:‘e;s& o 3 1BS.
tility. Dimensions 8" wide x 8" s Eﬂféé"t
R R “ lM?EVIEI; E(IP
L : : i
eallkit . .
| # : METER KIT |
°
COMMUNICATIONS RECEIVER KIT :
MODEL AR-2 b

50 sHr wr

szs ) 12 LBS.

Here is the new receiver kit you have
repeatedly asked for, the Heathkit
Communications Receiver. The per-
fect companion piece for the AT-1
Transmitter kit. Many outstandingly desirable
features have been incorporated in the design

of the AR-2; such as, electrical bandspread
for logging and tuning convenience — high gain miniature tubes — IF
transformers for high sensitivity and goo

d signal to noise ratio —
separate RF gain control with optional automatic volume control or

manual volume control, in addition to the conventional audio gain
control. Noise limiter — stand-by switch — stable BFO oscillator circuit

— headphone jack — transformer operation, etc., all contribute to a
high performance standard.

Frequency coverage is continuous from 535 k¢ to 35 mec in four
ranges. For added convenience, various ham bands have been separately
identified in respect to their relative placement on the slide rule tuning
scale. A chassis mounted, 515" PM speaker is included with this kit.
Tube line up 12BEG mixer oscillator, 12BAG IF amplifier, 12AVG6 de-
tector AVC audio, 12BA6 BFO oscillator, 12A6 beam power output,.
SY3GT rectifier.  pecEivVER CABINET

Proxylin impregnated, fabric covered, plywood cabinet with aluminum
panel designed expressly for the AR-2 Receiver. Part 91-10,

shipping
weight 5 lbs., $4.50.

HEATH COMPANY - Benton Harbor 20, Mich.

$I 95°SHIP. Wr.
e A41BS.
MODEL GD-1B
The invaluable instrument*
for service men, hams, and
experimenters. Useful in TV
service work for alignment
of traps, filters, IF stages,
peaking compensation networks, etc.
Locates spurious oscillation, provides
a relative indication of power in
transmitter stages, use it for neutralization, locating para-
sitics, correcting TVI, measuring C, L, and Q of compo-
nents, and determining RF circuit resonant frequencies.
With oscillator energized, useful for finding resonant fre-
quency of tuned circuits. With the oscillator not energized,
the instrument acts as an absorption wave meter. Variable
g!eter sensitivity control, head phone jack, 500 microampere

impson meter. Continuous frequency coverage from 2 mc.
to 250 mc. Pre-wound coil kit and

rack, new three prong coil mount- p
ing, 6AF4 high gequency triode.

A\ |
Two additional plug-in coils are
available and provide continuous
extension of low frequency cover-
age down to 355 kc. Dial correla-
tion curves included. Shipping
weight 1 1b., kit 341, $3.00.

A
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CHECK THESE 78454(«‘264

First popular priced Q Meter
Reads Q directly on calibrated scale

Oscillator supplies RF frequencies of
150 ke to 18 mc

Calibrate capaciter with range of
40 mmf to 450 mmf with vernier of
=+ 3 mmf

Measures Q of condensers, RF resis-
tance, and distributed capacity of
coils

AU U W Y

Many applications in design and de-
velopment work

Useful in TV service work for check-
ing deflection yokes, coils, chokes, etc.

Another outstanding example of successful Heathkit engineer-
ing effort in producing a Q Meter Kit within the price range
of TV service men, schools, laboratories, and experimenters.
This Q Meter meets RF design requirements for rapid, accurate
measurement of capacity, inductance, and Q at the operating
frequency and all indications of value can be read directly on
the meter calibrated scales. Oscillator section supplies RF fre-

= =

MODEL QM-1

54450

SHIPPING WT. 14 POUNDS

quencies of 150 ke to 18 mec. Calibrate capacitor with range
of 40 mmf to 450 mmf, with vernier of 2= 3 mmf.

Particularly useful in TV service work for checking peaking
coils, wave traps, chokes, deflection coils, width and linearity
coils, etc. At this low kit price research laboratory facilities
are within the range of service shops, schools, and experi-
menters.

Zleatikes INTERMODULATION ANALYZER KIT

The Heathkit IM-1 is an extremely versatile instrument specifically designed
for measuring the degtee of inter-action between two signals in any portion |
of an audio chain. It is primarily intended for making tests of audio amplifiers,
but may be used in other applications, such as checking microphones, records,
recording equipment, phonograph pick-ups, and loud-speakers. High and low
test frequency source, intermodulation unit, power supply, and AC vacuum
tube volt meter all in one complete instrument. Per cent intermodulation is
directly read on the calibrated scales, 309, 109", and 39 full scale. Both 4:1 |
and 1:1 ratios of low to high frequency easily set up. With this instrument the t
performance level of present equipment, or newly developed equipment can
be easily and accurately checked. At this low price, you can now enjoy the {
benefits of intermodulation analysis for accurate audio interpretation. H

===

I MODEL 1M-1

3950
@ °
J SHIPPING WT.
17 POUNDS

- — - = _ ————m

Feathbir AUDIO GENERATOR KIT ?ﬂfmzwz AUDIO OSCILLATOR KIT

A Heathkit Audio Generator with frequen MODEL AG-8 -

1

1

. AUDIO FREQUENCY METER KIT :

sponse flat = 1 db from 20 cycles to 400
ke, down 3 db at 600 kc, and down only
8 db at 1 mc. Calibrated, continuously vari-
able, and step attenuator output controls
Brpvnde convenient reference output level.

istortion is less than .4¢% from 100 cps
through the audible range. The ideal con-
trollable extended frequency sine wave

cy coverage from 20 cycles to 1 mc. Re- @
[\
L
Sy 4

source for audio circuit investigation and
development. 5 o
—— pocn. BG5S
R ————— — SHIP. WT. 11 LBS.

-

q/mtéééz e —— g

The Heathkit Audio Frequency
Meter provides a simple and con-
venient means of checking un-
known audio frequencies from 10
cycles to 100 kc at any voltage
level between 3 and 300 volts rms
with any non-critical wave shape.
Instrument operation is entirely
electronic. Just set the range switch,
feed an unknown frequency into the in-

MODEL AF-1

\

e
$345.° strument, and read the frequency di- ®
\ rectly on the calibrated scale of the Simp- ©®
| SHIP. WT. 12 LBS. son 412" meter. S

- — - = — e

1953

Sine or square wave coverage from 20 to
20,000 cycles in three ranges at & control-
lable output level up to 10 volts. Low dis-
tortion, 165 precision resistors ‘in multi-
plier circuits, high level output across en-
tire frequency range, etc., readily qualify
this instrument for audio experimentation
and development work. Special circuit de-
sign consideration features thermistor op-
eration for good control of linearity.

MODEL AO-1

52450

SHIP. WT. 11 LBS.

;QUARE WAVE GENERATOR KIT

The Heathkit Square Wave Generator pro-
vides an excellent square wave frequency
source with completely variable coverage from
10 cycles to 100 kc. This generator features
low output impedance of 600 ohms and the
output voltage is continuously variable be-
tween 0 and 20 volts, thereby providing the
necessary degree of operating flexibility. An
invaluable instrument for those specialized
circuit investigations requiring a good, stable,
variable square wave source.

MODEL 5Q-1

$2959

SHIP. WT. 12 LBS.

HEATH COMPANY - Benton Harbor 20, Mich.
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MOD

Particularly designed for
custom installations, fea-
turing separate cable
connected units for sim-
plicity of installation.
Sheet metal work finished
in attractive gray ham-
smart ap-
pearance. All control
shafts of the adjust-
able length break-off

mertone for

When selecting an amplifier for the heart of your high fidelity audio
system, investigate the outstanding advantages offered by the Heathkit
Williamson Type Amplifier. Meets every high fidelity audio requirement
and makes listening to recorded music a thrilling new experience.

' This outstanding amplifier is offered with optional output transformer

£

P

) NEW g‘eﬂt’ééct 20 WATT
High Fidelity AMPLIFIER KIT

MODEL A-9A

A new 20 wace high fidelity amplifier, de-

signed especially for custom audio instal-

lations demanding clean reproduction, ade-

quate power, and flexibility to meet indi-

vidual requirements. Separate treble and

bass tone controls provide up to 15 db

boost or cut. Four switch selected inputs,

each with the necessary compensation for

o the service desired. Qutput transformer

\ ﬁ ! impedances of 4, 8, and 16 ohms.

” Preamplifier, tone control, and phase

$355° splitter circuits utilize 9 pin twin triode

‘ PY mini'at%re t%bfg for hlow I{lum and noise

| level. Two push pull power output

SHIP. WT. 18 LBS. tubes provide full 20 ‘watts power. Fre-

quency response == 1 db, 20-20,000 cycles. Total harmonic distor-

tion 1% (at 3 db below rated output). Tube line-up: 12AX7 pre-

amplifier, 12AU7 voltage amplifier and tone control, 12AU7 voltage

amplifier and phase splitter, two GL6 push pull pentode power out-

put. 5U4G rectifier. Truly outstanding amplifier performance cou-
pled with low cost.

WILLIAMSON TYPE

AMPLIFIER
B — KIT

EL

output level phono cartrid

to provide necessary gain for operation with variable reluctance or low
phone operation. $17.50.

s

PRICES OF COMBINATIONS

e amplfe, pover soney, $5950
19

6950 197 f |

Shipping Weight 37 Ibs. Ship-
ped Express only.
[ ]
operation, providing either the conventional triode output circuit or the |
new extended power circuity in which the screen supply voltage is ob-
tained from separate transformer primary taps. Frequency response with.
in & 1 db from 10 cycles to 100 kc. Tube complement— 6SN7
cascade amplifier and phase splitter, GSN7 push pull driver, two 5881 !
push pull power amplifiers, one 5VAG cathode type rectifier.

Matching preamplifier available providing three switch selected inputs, |
correct compensation, and individual bass and treble tone controls. Uses |
12AY7 (or 12AX7) preamplifier — 12AU7 tone control amplifier,

. Particularly designed for the novice kit builder and requires no special-
ized knowledge or equipment for successful assembly and operation.

w.2

W -2M Amplifier Kit includes
main amplifier and power
supply. Shipping Weight 29
Ibs. Shipped Express only.

WA - P1 Preamplifier Kit only,
Shipping Weight 6 Ibs. Ship-
ped Express or Parcel Post.

qf%&‘éé&t ECONOMY 6 WATT h\
AMPLIFIER KIT |

The new Heathkit Model A-7B Amplifier b
offers many unusually fine fcatures not nor-
mally expected in this low price range. Either

of the two input circuits may be individually
switch selected for phono or tuner operation, |
Separate bass and treble tone controls. Out.
puc impedances of 4, 8, and 15 ohms. Push
pull beam power outpur stage for balanced
reproduction. Excellent voltage gain character-
istics, good f

$Isso requency response, and full 6
® watts power output. 12J5 amplifier, 12SL7

SHIP. WT. 10 LBS. i:(;ond amplifier and phase splitrer, two 12A6

A m power output, one 5Y5 GT rectifier.
A-7C incorporates preamplifier stage with special compensated network

MODEL A-7B

ge. Circuit is properly compensated for micro-

s °
° i
' T A : FM TUNER KIT AESsida
e . B i !
U RECEIVER KIT 3 alily
BAND ®  The Heathkit FM-2 Tuner = b | 4
® 3 X . |
was specifically designed for ”. , | ¥
Another new Heathkit for the student, b s;mpﬁ-’ﬁed kityconsfruction. X ey ol
beginner, or hobbyist. If you have ever : Can be operated through
had the urge to build your own radio e the "“phono’ portion of B
receiver, this kit warrants your attention. ® your radio or with a sepa- et
New high gain miniature tubes and ® rate amplifier. The kit fea- MODEL FM-2
IF .transf:l)rmerj grov;]de excellent §ensK ® tures a pre-asls‘emblgd lz:lnd adi\éstgg 3
tivity and good signal to noise ratio. ® tuning unit, three double tuned. :
built-in fey:litcel cxre lﬁOd tpe antel:lng {}a,s, ° :mnsﬁormers. and 8a discriginator 5225.0 L
n provided. chassis mounte: 2 [ J transformer in an tul oper- \
PM sgeaker provides excellent tone and ® arted circuit. Frequency coverage 88  SHIP. WT. 9 LBS. ]3
volume. Convenient phono input. Can ® 0 108 mc. Experience the thrill of ! ! L|
be operated either as a receiver or tuner.  MODEL BR-2 : building your own FM tuner and at the same time enjoy all of
S}mglxﬁe}:‘l cons;zugtlxofn mangal oug}_m':s $I 7 50 SHIP. WI. ® the advantages of true FM reception. |
circuit theory. Ideal for students. Tube =
line-up: 12BEG mixer oscillator, 12BAG (L o T . ==
IF amplifier, 12AV6 detector-AVC-first R pe
audio, 12AG beam power output, 5Y3GT rectifier, ® 7’266 CATALOG
CABINET — Proxylin impregnated fabric covered plywood cabinet. Ship- : Write for free catalog containing latest price. inform;}a)tlicqn, i !
ping weight 5 Ibs. Part number 91-9, $4.50. e Schematics, specifications, and descriptions of all Heat its.
X -

HEATH COMPANY -

Benton Harbhor 20, Mic

T I
h.
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HEATHKIT sz

RECORD

CHECK THESE
NEW ‘Pealures

3 Plays all record sizes, all speeds

\

Newly developed ceramic cartridge

\

Automatic shut-off for both changer and
amplifier

) MODEL RP-1

Acoustically correct cabinet enclosure

Modern attractive styling

Y Y XY

Two 6” PM matched speakers
1 Compensated volume control

¥ Easy to assemble

An entirely new introduction to quality record reproduction, a simple
to operate, compact, table top model with none of the specialized
custom installation problems usually associated with high fidelity
systems. Two matched, synchronized speakers mounted in an acousti-
cally correct enclosure reproduce all of the music on the record.
Musical reproduction with the unique sensation of being surrounded
by a halo of glorious sound. This spectacular characteristic is possible
only because of the diffused non-directional properties of the matched
dual speakers. The Heathkit Dual makes listening to fine recorded
music a thrilling new experience through naturally clear, life-like
reproduction of sound at all levels throughout the tonal system. The
performance level is vastly superior to that of the ordinary phonograph
or console selling for many, many times the price of the Dual.
Record Changer plays all sizes —all speeds -automatic shut-off for

changer and amplifier after the last record is played. A wide tonal

s5959

SHIPPING WT. 30 LBS.

range ceramic cartridge features an ingenious turn-under twin sap-
phire stylus for LP or 78 records without turning the cartridge.

Simplified, easy to assemble, four tube amplifier features compen-
sated volume control and separate tone control. Proxylin impreg-
nated fabric covered cabinet supplied completely assembled. You
build only the amplifier from step-by-step construction. No special-
ized tools or knowledge required, as full recognition has been given
to the fact that many purchasers of this kit enjoy good musical re-
production on a purely non-technical basis, and the construction
manual has been simplified to the point where even the complete
novice can successfully construct the Heathkit Dual. The price ot the
Heathkit Dual includes cabinet, —— Record Changet, two 6" P
speakers, tubes, and all circuit components required for amplifier
construction.

HEATH COMPANY « Benton Harbor 20, Mich.

BLANK

SHIP VIA
[ Parcel Post
[J Express
[J Freight
] Best Way
S BENTON
HARBOR 5-]]75 PLEASE PRINT
QUANTITY MODEL NO. DESCRIPTION WEIGHT PRICE
REMARKS
TOTAL
WEIGHT AND
AMOUNT...

Enclosed find { ) check { ) money order for

Please ship C.0.D. ( ) postage enclosed for pounds.

On Express orders do not include transportation charges — they will be
collected by the express agency at time of delivery.

DECEMBER,

1953
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Simple Tubeless Photo Timer

With no critical
parts involved, this
timer is both

durable and accurate

By KAl M. KLEMM

NE30

Above schematic shows electrical layout
of simple tubeless photo timer at right.

TIMER of one sort or another

has always been a useful piece

of equipment in the darkroom,

on the experimenter’s work-
bench, or even in the XYL’s kitchen.
Mechanical timers have always had the
disadvantage of having to be wound up
for each new timing period. Most elec-
tronic timers use 117-volt dual-purpose
tubes with some kind of capacitor
charging system in the grid circuit, and
a plate relay in the plate circuit. The
disadvantage of these timers is that the
tubes are expensive and operate rather
hot. So, if used in a small case, the life
of the tubes and components is very
much shortened.

With those points in mind I wondered
if it would be possible to build a timer
using as the heart of the unit a 1-watt
neon bulb. A neon bulb is an open cir-
cuit until its ionizing voltage is reached.
Then it conducts. After many trials
and errors the circuit above was de-
veloped. The operation of the circuit is:

Switch S1 and S2 is a double-pole
double-throw switch wired so that S1 is
closed and S2 is open when the switch is
thrown in one direction and S1 is open
and S2 is closed when thrown the other

way. When S1 is closed, 117 volts a.c. is _

applied to the selenium rectifier. C1
is an 8-uf, 200-volt, electrolytic capaci-
tor which filters the half-wave d.c. C2
is a 150-pf, 150-volt, electrolytic capaci-
tor. (I used a 3-section 50-50-50-uf ca-
pacitor, tying its three sections to-
gether) which is charged through a
% -watt neon bulb and variable resistor
R1. When C2 is charged to about 80-85
volts the neon bulbs across which it is
connected will conduct. The 5,000-ohm
relay in series with the 1-watt neon bulb
will close for a brief instant due to the
current flowing through the neon bulb,
and will automatically connect the neon
bulb and itself across the full output of
the power supply. To repeat the timing
cycle the switch is merely thrown the
other way for a second, opening S1 and
closing S2. This discharges C2 through
the 220-ohm resistor. The longest time
period is determined by R1. Originally,
a 2.5-megohm volume control was used
which gave a maximum of about 3¢
hour. To get a longer period, the re-
sistance of the control may be increased.
Since the 14-watt neon bulb glows very
faintly when such high resistance is
used, it is advisable to connect a capa-
citor of about 0.1-uf across it. The
¥4 -watt neon bulb is mounted on the

panel to show when the timer is in
operation. The capacitor will make the
bulb flash brightly every few seconds,
showing that the instrument is on. The
minimum interval is about 15 seconds.
By removing the 1 -watt neon bulb this
can be decreased to a minimum of about
1 second. However, the upward range
cannot then be made so high. The whole
apparatus can be built into a utility box
4 x 5 x 3 inches, and the 1-watt neon
bulb should be mounted in a conspicuous
place. The on-off reset switch should be
mounted in an easily accessible place.

Moteriols for photo timer

Resistors: 2—100, 1—220, '4-wott; 1—2//, megohms,
potentiometer (lineor).

Capocitors: 1—0.1 pf, 200 volts, poper; |—8 pf, 200
volts, electrolytic; 1—I50 uf, 150 volts, electrolytic.
Miscelloneous: |—50-mo selenium rectifier; 1—5,000-
ohm reloy (Kurmon-2221/90Y); |—d.p.d.t. switch:
|—V4-wott neon bulb, NE 48; |—I-wott neon bulb,
NE 30; cobinet; sockets; hordwore; solder; ond
hookup wire

The timer should not be very expensive
to build, especially if you have any of
the parts in the junk box. The relay, the
major item in cost, is a Kurman 2221 /-
90Y which can be had on the war-sur-
plus market for around 75 cents or
ordered from Kurman Electric Co.,
35-18 37th St., Long Island City, N. Y.
at list price. END

RADIO-ELECTRONICS
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CONICAL

another in/ the Tele-vane Series

V7

Ward fiashes again with the handsome Dymon-vane, the second

/
model in its new series of Tele-vane TV antennas. Reflecting
the modern trend and decor the beautiful new Dymon-vane enhances
any home and becomes a valuable prized addition. Ciean cut in design,
a flawless performer, the Dymon-vane stands out as a glittering
The Circle-vane . . . solitaire among all other TV antennas. A conical antenna with

aluminum elements and black permatube cross arm with wrought adornments,
the Dymon-vane is designed for complete coverage of VHF
Channels 2 — 13 in metropolitan, suburban and fringe areas.
The New Dymon-vane comes in single bay or two bay stacked

first of Tele-vane
series for Channels
2 — 6 VHF,

Dave Chapman, S.1.D
Famous designer of models . .. folded and pre-assembled ready for easy installation.

the Ward Tele-vane
series of TV Antennas.

THE PRODUCTS CORP.

DIVISION OF THE GABRIEL COMPANY

1148 Euclid Avenve, Cleveland 15, Ohio
In Canodo: Atlos Rodio Co., Ltd., Toronto, Ont.

DECEMBER, 1953



76 | ELECTRONICS

THE 10NIC OSCILLATOR

patent* was issued August 19,
1952, on a new form of gas-
tube oscillator which contains
no resistive, capacitive, or in-

ductive time-constants, and needs no
external or internal resonant circuits
or cavities. This new ionic oscillator can
deliver high output at audio or radio
frequencies and has good stability over
long periods of time. This is the simp-
lest electronic oscillator known, and
operates on as little as 2 milliamperes
from a plate supply of 221 volts or
less. Fig. 1 shows the iorfe oscillator’s
simple circuit.

ms-numm
ll.l+

=4I
BATT VOLTAGE EQUALS TUBE IONIZING VOLTAGE

Fig. 1—The utter simplicity of the
ionic-oscillator circuit. The bhattery
voltage is made equal to the normal
ionization drop across the gas tube.

The U.S. Naval Research Laboratory
in Washington found that when a cer-
tain critical voltage is applied between
the plate and cathode in an inert-gas
or vapor-discharge tube, the ionized gas
generates oscillations in the audio- or
radio-frequency range. This is some-
thing like the oscillations in a resonat-
ing crystal—but with the added ad-
vantage of much higher output.

A very simple experiment convinced
the Navy and patent men that the os-
cillations were generated in the ionized
gas of the tube and not in any external
circuits. Fig. 2 shows the basic circuit

FIRING POTENT AL
——022.5¢

T v | OPERATING POINT

SKCOPE

+—oby Q
e S F

2

Z 74
TAPPED BATT S00KC SINE WAVE OUT

Fig. 2—Circuit used in original ionic-
oscillator experiments. The full 22,
volts is applied first to fire the 884: then
the voltage is reduced to the optimum
value for stable sine-wave oscillations.

used in the experiment—nothing but an
884 thyratron, a 6-volt filament bat-
tery (a.c. can be used as well), a tapped
221%-volt B battery, and an oscilloscope
connected across the plate-cathode cir-
cuit to show the output waveform. The

* U.S. patent No. 2,607,897

By THOMAS E. FAIRBAIRN

physical setup is shown in the photo-
graph. If you check the settings of the
scope controls you can see that the fre-
quency of oscillation of the 884 is about
500 ke.

This experiment showed that any gas-
filled tube (except certain neon bulbs)
will oscillate when you apply a d.c.
voltage across its plate and cathode
equal to the voltage drop of the tube
when ionized, and it will generate an
almost perfect sine wave (not a saw-
tooth as in other gas-tube oscillators).
Many gas tubes besides the 884 were
tested in the same circuit and they all
oscillated in the same way, except that
each tube had its own fundamental fre-
quency of oscillation just as ecrystals
have.

The ionic oscillator in this experiment
put out enough r.f. to be picked up on
a home receiver at distances of 10 feet
or more—without an antenna.

The ionic oscillator can be tuned over
a limited range by changing the plate-
cathode voltage in diode types, or by
inserting a variable resistor between
plate and grid in triodes and adjust-
ing it for the desired output frequency.

Some of the gas tubes tested and
their fundamental single-frequency out-
puts are as follows: 884—500 ke, tun-
able from 400 to 1,000 ke; 6Q5—1,000
ke tunable from 500 ke to 1,500 ke;
2050—15,000 cycles tunable from about
1 cycle to 20,000 cycles; 0C3/VR105—
1,400 ke tunable from 900 to 1,900 ke.
The Navy SN7 stroboscope tube has an
output of about 1,000 cycles tunable
over the entire audio range. Neon
bulbs have no frequency of oscillation
as yet discovered. Fluorescent lights
oscillate over a very broad frequency
band and can be detected almost any-
where on the dial, but have definite
peaks at certain frequencies. Some large
thyratrons used in high-current cir-
cuits were found to have outputs as
low as & cycles per minute, with cur-
rent changes of up to 1 ampere. Many
other types of gas tubes were tested
and frequencies as high as 9 mega-
cycles were noted.

Modulation

Either frequency modulation or am-
plitude modulation may be applied, de-
pending upon whether the modulating
voltage is inserted in series with the
plate or in parallel with the grid and
cathode. A .01-volt a.c. signal applied
between the grid and cathode of a tri-
ode-type gas tube as shown in Fig. 3
will modulate the output of the ionic
oscillator from zero to well over 100
percent. (With over 100 percent modu-
lation you get a pulse-modulated car-
rier.) A =+.01-volt input to the grid will

produce as much as 1.5 volts change
in the output carrier. This represents
an a.c. amplification factor of 150, and
also shows that grid control is possible
with gas oscillators.

When a sound-powered or erystal
microphone was connected between grid
and cathode of the thyratron (Fig. 3)
the voice-modulated output could be
heard clearly on a radio receiver tuned
to the fundamental frequency of the
ionic oscillator.

When two ionic oscillators with dif-
ferent fundamental frequencies were
connected in series as shown in Fig. 4
the result was a frequency-modulated
carrier with an output of at least 1%
volts r.f. The percentage modulation of
this series circuit could be varied with
the 50,000-ohm control of the upper
triode.

Advantages

Now let’s look at the differences be-
tween this ionic oscillator and other
more familiar oscillators. First we’ll
compare the ionic oscillator with the
relaxzation oscillator which also uses a
thyratron (or a gas diode) and may
confuse a person who is not up on his

electronics. The relaxation’ oscillator
SOUND POWERED OR XTAL MIKE : ouT
884
UNMOD CARRIER
v CARRIER WITH AM

|-
s
FORBETTER RESULTS INCREASE VOLTS & USE DROPPING RES

Fig. 3—Circuit of a voice-modulated
ionic oscillator. The carrier frequency
with an 881 is approximately 550 ke;
with a 6Q5, approximately 1 me.

gives out a sawtooth waveform, where-
as the ionic oscillator gives out a sine
wave. The relaxation oscillator has a
top frequency limit of about 50 ke be-
cause of the electron transit time be-
tween the plate and cathode elements
and the ionization and deionization tinie
of the gas. The ionic oscillator has an
upper limit of over 1,500 ke. In the re-
laxation oscillator an external R-C
time-constant network sets the fre-
quency of oscillation; but an ionic os-
cillator using the same tube type has
nothing but a battery in the external
circuit.

In the gas-tube relaxation oscillator
the grid loses control over the output
waveform once the oscillation starts,
but in the ionic oscillator the grid
maintains control at all times. This is
proved by the voice-modulation circuit
shown in Fig. 3. In addition, the ionic
oscillator works at a voltage equal to
the plate-cathode voltage drop of the

RADIO-ELECTRONICS
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the (DR Rotor

sells faster...sells easienr |

becoude.......

The best line of TV Rotors money can buy

1t is the complete line of quality rotors, with @ model and type
to best serve 'most every type application.

TV Spot Campaign

To reach the buying public, an intensive campaign an Television
in key markets pre-selling COR ROTORS for you.

Newspaper Advertisements

Also directed at the consumer, a supporting campaign in key
city newspapers exploiting the advantages of the COR ROTOR.

Moving Displays
It's causing excitement everywhere, this display that is an eye

and fraffic stopper, a silent salesman for the CDR ROTOR.

Envelope Stuffers

Here’s another selling tool that may be mailed directly to your
customers, selling them the CDR ROTOR in their home.

Newspaper Mats

A full set of completely prepared advertisements for dealers
and distributors to capture extra COR ROTOR business.

Window Streamers

They let everybody going into and by your-store know that you
have the CDR ROTORS, a colorful and eye-catching streamer.

tHE RADIART coORPORATION

CLEVELAND 13, OHIO

CORNELL-DUBILIER ELEC. CORP. 1
SOUTH PLAINFIELD, NEW JERSEY

- = - -
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ionized gas tube used, but the relaxa-
tion oscillator must have a much higher
B supply due to the voltage drop in
the external R-C network.

In comparing the ionic oscillator with
the inductance-capacitance tuned-tank
oscillator or the crystal oscillator, the
ionic oscillator can be loaded very heav-
ily; it needs no coupling circuit, and
will transfer almost as much of its
output to a low-impedance load as to
a high-impedance load. In the L-C os-
cillator the resonant-tank circuit de-
termines the frequency of oscillation,
whereas in the ionic oscillator the
ionized gas itself determines the reso-
nant frequency regardless of the ex-
ternal circuit.

LO-FREQ MOD
b3

‘b
PVOLTAGE DROPPING RES

e ——p
SUPPLY VOLTS EQUAL TO
VOLT DROP OF BOTH TUBES
4 DROPPING RES
———————

HI-FREQ CARRIER

Fig. 4—An ionic-oscillator adapted to
direct frequency-modulation.

One further advantage: An L-C os-
cillator can be detuned or killed by
hand capacitance. The ionic oscillator is
not affected at all.

In tuning an ionic oscillator the
plate-cathode voltage is adjusted so
that a small plate current flows. This
current is fairly eritical over a limited
region for single-frequency operation.
(With larger plate currents, the ionized

The physical setup
of the circuit shown
in Fig. 2. Sweep-
control settings
show the sine-wave
oscillations have a
frequency of ap-
proximately 500 kec.

gas oscillates erratically at random fre-
quencies.)

A circuit for general experimental
work is given in Fig. 5. Either an 884
or 6Q5 thyratron can be used. Rl is a
variable voltage-dropping resistor, and
R2 is a variable grid resistor for tun-
ing. The battery is 140 volts, and the
6.3-volt filament supply may be either
a.c. or d.c. A current of about 10 ma
should produce a good sine wave at
about 1,000 ke with a 6Q5, and at about
550 ke with an 884. This oscillator can
be modulated with a erystal phono
pickup or microphone connected be-
tween grid and cathode, and the modu-
lation should be heard clearly in a
nearby radio.

Other applications

What uses can this oscillator be put
to? Well, the ionic oscillator will drive
an 807 r.f. power amplifier directly.
No elaborate modulator circuit is
needed for phone operation, as modu-
lation can be applied to the oscillator
itself.

The circuit of this transmitter is
shown in Fig. 6. Here the ionic oscil-
lator is used as the master oscillator
for the 807. (Remember—this is an
experiment only and keep F.C.C. regu-
lations in mind!) At 500 ke the power
output of the 807 is enough to light
a 40-watt fluorescent tube. The band-
width is no more than 10 ke on any con-
ventional receiver.

The 807 is set up as a conventional
class-A amplifier except for the fact
that there is no grid tank circuit. The
plate tank circuit was designed only
to prove a point and not to stand up
on any breakdown test. The tank coil

was a four-pie 1-mh r.f. choke and the
tank capacitor was a midget 144-puf
variable. A 450- to 500-volt d.c. power
source supplied the plate and screen
voltages, and a dropping resistor sup-
plied the ionic oscillator plate voltage.
The ionic oscillator and the r.f. am-
plifier were coupled through a .05-uf
200-volt capacitor. (This may be varied
for optimum drive to the 807; the cut-
and-try method will give the best re-
sults.)

The ionic oscillator is adjusted till
it oscillates best. Then the amplifier
is turned on and the plate tank is tuned
till the fluorescent tube lights with
maximum brilliance when touched to
the plate of the 807. Those who know
tank circuit design and are licensed
to operate on 160 meters or higher
frequencies can operate the 807 as a
doubler. Those who do not have a li-
cense are advised not to try this ex-
periment, as this simple transmitter
will radiate quite a distance.

6Q50r884

XTAL MIKE OR PHONO PICKUP

Fig. 5—A circuit for general experi-
mental work with the ionic oscillator.

The ionic oscillator has been used
also in audio signal generators, photo-
cell amplifiers, radio receivers, pulse
generators, special waveform gener-
ators, frequency- and amplitude-modu-
lated oscillators, control circuits, and
other special devices.

Other Characteristics

For those who are more interested in
the experimental value of the ionic
oscillator the following data were re-
corded during actual experiments:

884
10NIC 0SC

807
RF AMPL

o

@‘f

WO Cheaov o ¢
-—
50K S IOW
S 500V DC PLATE SUPPLY

Fig. 6—A 40-watt 500-k¢ transmitter
with an jonic master oscillator. Values
are for experimental work only with
all precautions taken to prevent radi-
ation in violation of FCC regulations.

It was found that an OC3/VR105
voltage-regulator tube will oscillate at
as many as five different modes. These
modes can be produced by opening and
shutting the plate-current circuit. Each
mode will follow the other in sequence
as the plate circuit is interrupted. At
the same time a spot of blue light can
be seen switching up and down the
cathode as each mode is reached. These
modes or frequencies will always be
the same for the same position of the

RADIO-ELECTRONICS
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This greot series once ogain reaffirms Finco leodership! Model
502 is a 2-boy unit of the coloterol* type with o ‘‘snop-out"
screen for instantaneous installation. Model 504 is the 4-boy
version, highly effective in super fringe areas where ultra high
gain is consistantly required. Both models feature high front
to back ratio and excellent impedance match to 300 OHM line
for low signal fringe areas. Completely preassembled — cor-
rosion proof aluminum throughout (including screen) — one

ontenna, one transmission line!

Both Units avoilable in 3 models which
peak on chonnel ranges shown below
and maintain high gain on balance of
frequencies:
#502A — channels 14-32
+=502B — channels 29-53
#502C — channels 53-83

4 504A — channels 14-32
+#+504B — channels 29-55
++504C ~— channels 53-83

Patent No. 2,566,287
"_' P *Reg. U.5. Pat. OfF.
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Double beit-type
3-speed record-
changer phonomotor

Each of the above 3-speed record-changer phonomotors was designed
and engineered by General Industries to meet the specific require-
ments of a leading nationai manufacturer. These and countless com-
panion GI phonomotors of all types and sizes—are the evidence on
which General Industries bases its claim of phono-

N1Ve tor leadership.
V‘A £ motor leadership

k4
%~ THE GENERAL INDUSTRIES CO.

. DEPARTMENT ME ¢ ELYRIA, OHIO
’903.19%>

OVER 50,000,

‘SERVICING BY

ELECTRONICS

blue cathode spot. This same shifting
of frequency can be accomplished by
beating one variable-frequency ionic os-
cillator against another.

It was also noted that if a d.c. or
a.c. arc is made on a hard metal sur-
face any ionic oscillator in the vicinity
will shift frequency. Ares on soft metal
will not produce this effect. When a
Navy type-SN7 stroboscope gas tube
is hooked up as an ionic oscillator and
placed in the beam of another stro-
boscopic light source, alternate light
and dark bands can be seen moving
slowly toward the plate from the cath-
ode. If one pole of a magnet is brought
near the column of ionized gas in the
SN7 the frequency of this ionic oscil-
lation will decrease as the bands move
farther apart.

When an SN7 stroboscope tube is
working as an ionic oscillator at about
5,000 cycles, the high-pitched audio note
can be heard clearly coming from the
tube elements.

If a variable resistor is connected be-
tween cathode and grid of a 6Q5 ionic
oscillator, the oscillator will continue
to work, even after the filament volt-
age has been removed, when a certain
resistance has been reached.

If the grid of a triode-type ionic os-
cillator is driven very hard by an
audio signal generator, the output car-
rier frequency will increase from about
1,000 ke to 9 mec. There will also be
many different waveforms and pulsed
radio- or audio-frequency combinations.

A tetrode gas tube such as the 2050
used as an ionic oscillator can have
two separate control signals—one ap-
plied to the control grid and the other
to the screen grid. These two signals
can gate the tube to work only when
both are present or when one or the
other is present. In some tubes fixed
a.c. modulating waveforms may be used
for switching the ionic oscillations on
and off.

In summary, the ionic oscillator is
unique in that it is a high-frequency
gaseous tube oscillator. In addition, it
is a stable oscillator whose frequency
and voltage output is constant for wide
variations in load impedance. All this is
done with extreme simplicity of con-
struction.

Prior to the ionic oscillator, all oscil-

| lators using gaseous discharge tubes

had the frequency determined by a tuned
tank circuit connected to the output of
the tube or by the charging time of an

TECHNICIANS
HAVE LEARNED

HOW T0 GET
THE MOST QUT 7S
OF BASIC TEST
EQUIPMENT

for A.M.-F.M.-TV

SIGNAL SUBSTITUTION’

- A BEST SELLER FOR OVER 12 YEARS!

(NEW, UP-TO-DATE, 12th EDITION)

external capacitor as in a relaxation
oscillator. The upper limit of most

{ gaseous tube oscillators is generally no
more than 50 kc because of the off-on
process which has a definite minimum
time limit. However, the ionized gas in
a discharge tube normally oscillates

| within the tube at a frequency between
500 and 1,500 ke at low orders of ioniza-
tion, the frequency being dependent on
certain of the external circuit constants.
It should be clear to the reader that
this is truly a new and unusual elec-
tronic invention that has many pos-
sibilities. Data will have to be com-
piled and checked before practical ap-

| plications can be made. END

RADIO-ELECTRONICS
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The Modern, Simplified, Dynamic Approach to
Receiver Adjustment & Alignment Problems.
% Nothing complicated to learn

% No extra equipment fo purchase

% Universal...non-obsolescent

% Employs only Basic Test Instruments

Ask for **5.5.5." at your locol Radio Ports Jobber or
remit 40¢ in smoll stomps or coin directly to foctory,

PRECISION APPARATUS COMPANY, INC.

G2-27 HORACE HARDING BLVD L

103 pages. Invaluable in-
formation that will help
you re.double the value of
your basic test equipmaent.




“Mee/ T/w Elml@ , ,

“ THE NAME IS

FLATLINE

50-100 mil web. Precisely con-
structed. Get the best — at
no added cost. \ OVALTUBE —»

-=— JUMBO
An air dielectric with
el m.‘d ievabf g " especially good charac-
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ULTRATUBE

Super air dielectric . . .
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tors entirely contained within
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solt and moisture.
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Magnetostrictive and
Electrostrictive
Industrial Ultrasonic

Apparatus

HE industrial uses of high-inten-

sity sound waves far above audible

frequencies are finding new prac-

tical applications. The 50-year-old
field of ultrasonics has produced a great
deal of theory but, to date, very few
commercially useful devices. Sonar is
the outstanding military application,
and much know-how has beeen locked
up in Government laboratories.

This article describes three ultrasonic
devices of known commercial utility.
These devices will do jobs which are
either impossible or impractical to do
with conventional equipment. The 10-ke
magnetostrictive oscillator can clean
small complicated mechanical parts
such as precision ball bearings more
thoroughly, and faster, than ever be-
fore. An ultrasonic machine tool pro-
vides a device for machining compli-
cated forms in the super metals and
ceramics without using the ecritically
short-supply and expensive diamond
dust. For a new chemical catalyst, and
medical therapy, the 1-mc electrostric-
tive equipment closes the gap a little
further between the theoretical and the
practical application of ultrasonies.

[‘ A magnetostrictive oscillator

The Raytheon 200-watt 10-ke¢ mag-
| netostrictive oscillator, model DF-101,
was designed as a research tool pri-
marily for the science laboratory and
may be used to vibrate a sample of
liquid at a frequency of approximately
10 kilocycles. However, it is finding
application in industry for cleaning
small parts.

The magnetostrictive oscillator con-

*Research Division, Raytheon Mfg. Co., Waltham,
Mass.

By NEIL CLARK, JR.,
ROBERT QUINT, and
ROBERT ROSKE*

sists of a driver unit and a treatment
unit, Fig. 1. The treatment unit con-
sists of a covered cup for holding sam-
ples. A vibrating diaphragm serves as
the bottom of the cup. A laminated
nickel rod is attached to the bottom of
the diaphragm, and the field coil for
magnetizing the rod is encased in a
stand which is also used to hold the rod
and cup.

The driver unit generates the ultra-
sonic electrical power which is fed to
the field coil in the stand. A special
push-pull electron-coupled oscillator is
used to eliminate oscillator detuning
due to changes in the load. The a.c.
oscillations developed in the grid cir-
cuits of the oscillator tubes are coupled
to the low-impedance load in the plate
circuit with a step-down transformer.
Because of the push-pull arrangement,
core losses and second harmonic distor-
tion are considerably decreased over
single-tube operation. Maximum trans-

Fig.1-—10-kc magnetostriction oscillator.
RADIO-ELECTRONICS



83

With double |
lock stop..

v LN

-

Onl

OFFERS

VP Tuning
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| fer of power to the field coil is effected

by means of a filter circuit which bal-
ances out the reactive component of the
load. The a.c. signal from the electrical
| oscillator is then superimposed upon a
d.c. polarizing current supplied from a
rectifier and together they are passed
through the energizing coil in the
stand.

A magnetostrictive motion

| When a d.c. magnetic field is set up
in a bar of magnetostrictive material,
it expands or contracts parallel to the
axis of the magnetic field. The permal-
loys expand while pure nickel contracts.

phragm which drives the liquid to be
treated. As long as the diameter of the
diaphragm is less than the wavelength
of sound, as it is in the 10-ke unit, the
sound waves spread out uniformly in
all directions from the sound source so
that the intensity in the direction nor-
mal to the axis of motion is only slight-
ly less than the intensity along the
axis. In other words, the action is es-
sentially nondirective. The liquid is con-
tained in a special cup which is adapted
to maintain the temperature of the
treated liquid relatively constant by
means of a water jack. After flowing
through the jacket the water serves to

| With flux densities of a few thousand cool the magnetostrictive stack by
007500V VI 810(2) v
l_x:'
| ‘A'A
Lo \ SN TRANSDUCER
8 Tl )
¥ ~ c
CI77o..ur W=RF-16.6MH  30K./25W
|35- ;Eow . : 0-15 RF AWPS _TL
. 1.28MH/ 13A
* v2 S
| 21K/ 2W S
| AA L
>
00045004 0-135V VARIABLE
. 11V SEC-CT NOT USED
*r5y -0 o+ -
E HTVAC
HTVAC IIE "@-
UV CT/10A 15V, 1A RECT

'gausses, this contraction or strain in

the material is about 105, or 1 part in
{ 100,000. When, in addition, an a.c. sig-
nal is passed through the same coil of
wire, the resulting alternating mag-
| netic field causes the bar to periodically
shorten and expand about the con-
tracted length whose value is deter-
| mined by the polarizing current. If the
frequency of the alternating current is
| equal to the resonant frequency of the
bar, its resultant motion is also a
resonance phenomenon and the d.c.
| strain of 10° may be multiplied 10 or
100 times depending on the effective Q
of the material. Laminations are used
to cut down the eddy-current losses
which are proportional to the square of
the frequency, flux density, and the
thickness of the individual core lamina-
tions. Besides a magnetic hysteresis loss
|which is common to all magnetic ma-
terials, there is also an elastic hystere-
|sis loss. In other words, a material
which is subjected to alternate ex-
pansion and contraction exhibits a
stress-strain loop similar to the fa-
miliar hysteresis loop.

The nickel laminations are used in
producing the oscillations, for the fol-
lowing reasons: (1) A-type nickel,
]properly heat treated, has as high an
electromechanical coupling factor (a
figure of merit which relates the
amount of electrical energy converted
into mechanical energy) as any known
magnetostrictive material. (2) Nickel
is as rugged as the other materials and
a lot easier to work with from an an-
|nealing as well as machining point.
| The motion or amplitude developed
at the end of the laminated nickel rod
is coupled to a specially designed dia-

Fig. 2—A simplified schematic diagram of electronic driver and control equipment.

spraying inside the enclosed stand.
Since the magnetic properties of nickel
deteriorate with increasing tempera-
ture, this water spray is necessary for
best operation. A cap prevents the es-
cape of any liquid when subjected to
violent agitation and decreases the in-
tensity of the sound radiated to the air.

The generation of cavitation

From a physical point of view, a
major use of the 10-ke oscillator is its
ability to cavitate liquids. The phe-
nomenon of cavitation, which has long
been one of the unknown quantities in
engineering, is being attacked theo-
retically as well as experimentally by a
number of laboratories. Present results
indicate that when high-amplitude
sound waves are transmitted to a fluid,
the mechanical strain in the liquid be-
comes so great that the liquid is torn
apart. Under steady-state conditions,
light liquids filled with air cavitate
when the negative acoustic pressure
reaches the atmospheric pressure. In
terms of power density transmitted by
the diaphragm to the fluid, the power
required to cavitate liquid at atmo-
spheric pressure is only % of a watt
per square centimeter. Power densities
of the order of 25-50 watts per square
centimeter are available from the 10-ke
unit. Cavitation point depends on fre-
quency. For a fixed amplitude of sound,
it is easier to cavitate at low frequencies.

Major uses of the 10-kc equipment to
date have been in the cleaning of small
metal parts, bacteria disintegration,
and the emulsification of immissible
liquids. The vibrating diaphragm may
be coupled to a tank or container of any

(CONTINUED ON PAGE 88)
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A twist of the dial on
this Centralab TV
Attenuator Switch
instantly shows
proper amount of
attenuation for best
reception. You know
how important this
is in multi-station
areas!

Four difierent H-pads
are mounted in the
attractive metal case.
You simply hook up the
300-ohm antenna twin-
lead, and dial finds
correct setting. Then,

- unhook leads and install
*  proper Hé)ad. Simple
as that. And it’s accom-
plished in a few minutes.

) If customers want
permanent selective

attenuation installation,
a handy mounting
bracket does the trick.
And it’s another sale
for you!

Yes, time

saved by
Centralab TV
Attenuator on
one job is profit
time for another
job. That's why
you’ll want to
contact your dis-
tributor for full
details.
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size or shape instead of the cup, thus
facilitating the treatment of larger
parts or the installation of continuous-
flow apparatus. The standard cup sup-
plied will hold abhout 150 cc.

An ultrasonic machine tool
Another magnetostrictive device is

the Raytheen ultrasonic machine tool

which utilizes electroniecs and ultra-

| sonics in a combination providing a

unique machine tool capable of many
operations which have in the past been
impractical. The essential parts of the
apparatus are the electronic driver and
control unit, the transducer which con-
verts electrical into mechanical energy,
and the work-holding and positioning
mechanism. Even though carbides and

ceramics may be machined, the cutting

tools may be made from cold-rolled steel
or brass and are attached to the trans-
ducer so that they vibrate normal to
the work surface. An abrasive sus-
pended in water flows between the
vibrating tool and the work piece. The

WATER IN '—ﬂ

D
q D
LAMINATED q D

NICKEL STACK

]
:_ ; ~—*WATER OUT
‘
ELECTRKCAL IN XMITTING CONE
e —— <
/TOOL
oot MoTIoN} AL
15 4—ABRASIVE
WORK PIECE

Fig. 3—Electromechanical transducer.

up-and-down motion of the tool drives
the abrasive particles into the work,
chipping it away. The work surface is
worn away an almost negligible amount
with each cycle of the tool motion, but
the repetition rate of 26,000 per second
produces a very significant rate of ma-
terial removal,

Electronic equipment

A simplified schematic diagram of
the electronic driver and control equip-
ment is shown in Fig. 2. It consists
essentially of a master-oscillator-power-
amplifier utilizing two 6L6 tubes (V1
and V2) as a push-pull electron-coupled
oscillator. The capacitance of Cl is
varied to tune the driver to the trans-
ducer operating frequency. An untuned
transformer T1 couples the m.o.p.a. to
the class-B power amplifier, utilizing
push-pull 810’s (V3 and V4) with ap-
proximately 500 watts output. A special
output transformer T2 matches the
810’s to the transducer load. An isolat-
ing network composed of C2 and L1

(CONTINUED ON PAGE 91)
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Never before available commercially a Volt-Ohm-Microammeter with this sensitivity . 7inch
dial in 7 inch case . Read 33 Ranges direct on the dial . The biggest dial in the smallest
possible case . It is ideal for voltage measurements in high resistance circuits . May be
used in place of Vacuum Tube Volt Meter for many voltage and resistance measurements
. Complete with Operator’'s Manual, pair of test leads with removable alligator clips, 4000 volt
DC probe extension ... only $88.00
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RANGES FOR MODEL 269 DC Resistance
DC <O=OQO AF OCQ—an <°=D@O 0-2,000 ochms {18 ochms center)
0-20,000 ohms (180 ohms center)

0-3 It . g
MM.@ umn 08 worr |01 microfarad 0-200,000 ohms (1800 ohms center)
0-40  volts 0-40 volts internal series 0-2 megohms {18.000 chms center)
0-160 volts 1100-000 ohms per volt 0-160 volts | COPOcitor 0-20 megohms (180,000 ohms center)
0400 volts |2SY!Y 0-200 megohms (1.8 megohms center)
0-1600 volts
0-4000 volts DC Current

0-16 microamperes

AC Voltage Volume Level in Decibels 0-160 microamperes
0-1.6 milliamperes .
3 ot — 1210 + 11 decibels | Zero DB Gis, milllaparms, WA i
0-40 <o_“n 5,000 ohms per volt — 351 +19.5 decibels Power Level 0-160 milliamperes Maximvm drop
0-160 <o_~u sensitivity +10.5 10 +33.5 decibels .001 watt 0-1.6 amperes
g ML +22.5 to 1 45.5 decibels in 600 ohms 0-16 amperes
0-800 volts

ALSO, SIMPSON'S NEW MODEL 262 VOLT-OHM-MILLIAMMETER!
20,000 OHMS PER VOLT SENSITIVITY $68.00!

SIMPSON ELECTRIC COMPANY 5200 W. Kinzie Street  Chicago 44, lllinois EStebrook 9-1121
In Canada: Bach-Simpson, Ltd., London, Ontario
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Four difierent H-pads
are mounted in the
attractive metal case.
You simply hook up the
300-ohm antenna twin-
lead, and dial finds
correct setting. Then,
unhook leads and install
proper H-pad. Simple
as that. And it’s accom-
plished in a few minutes.
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attenuation installation,
a handy mounting
bracket does the trick.
And it's another sale
for youl
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size or shape instead of the cup, thus
facilitating the treatment of larger
parts or the installation of continuous-
flow apparatus. The standard cup sup-
plied will hold about 150 cc.

An ultrasonic machine tool

Another magnetostrictive device is
the Raytheen ultrasonic machine tool
which utilizes electronics and ultra-
soniecs in a combination providing a
unique machine tool capable of many
operations which have in the past been
impractical. The essential parts of the
apparatus are the electronic driver and
control unit, the transducer which con-
verts electrical into mechanical energy,
and the work-holding and positioning
mechanism. Even though carbides and
ceramics may be machined, the cutting
tools may be made from cold-rolled steel
or brass and are attached to the trans-
ducer so that they vibrate normal to
the work surface. An abrasive sus-
pended in water flows between the
vibrating tool and the work piece. The

WATER IN —-\\\m‘/a
q D
q D
LAMINATED q p
NICKEL STACK

—SHATER OUT

ELECTRIAL IN /xmnmc CONE

Fig. 3—Electromechanical transducer.

up-and-down motion of the tool drives
the abrasive particles into the work,
chipping it away. The work surface is
worn away an almost negligible amount
with each cycle of the tool motion, but
the repetition rate of 26,000 per second
produces a very significant rate of ma-
terial removal.

Electronic equipment

A simplified schematic diagram of
the electronic driver and control equip-
ment is shown in Fig. 2. It consists
essentially of a master-oscillator-power-
amplifier utilizing two 6L6 tubes (V1
and V2) as a push-pull electron-coupled
oscillator. The capacitance of Cl1 is
varied to tune the driver to the trans-
ducer operating frequency. An untuned
transformer T1 couples the m.o.p.a. to
the class-B power amplifier, utilizing
push-pull 810’s (V3 and V4) with ap-
proximately 500 watts output. A special
output transformer T2 matches the
810’s to the transducer load. An isolat-
ing network composed of C2 and L1

(CONTINUED ON PAGE 91)
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New Flyweight
Magnemite*

Electric-Motor
Battery-Operated
Portable Recorder

The ideal recorder for newspaper reporting, re-
cording lectures, telephone monitoring, field
reports traveling ‘secretary, on-the-spot inter.
views, reference recording, customer interviews,
salesmen reports and secret recordings.
Combines, for the first time, ease and efficiency
of operation with maximum reduction of weight.
Performs anywhere, producing professional re-
sults under adverse conditions. Fly-ball governor-
controlled clectric motor plus triple shielding
assurcs constant speed and freedom from hash.
Weather-tight, satin-finished, aluminum alloy
case gives complete protection to recorder. Three
models available in speeds of 15/16, 174 and
3% ips.
Check these unusual features:

% Records for 4 full hours (Model 310-A)
% Operates from self-contained dry cells
* Immediate playback

* Size; 572 x 9 x 12 inches

% Weight: only 8 pounds

Write for complete technical literature
and direct factory prices fa Dept. RE

AMPLIFIER CORP.
of AMERICA

398 Broadway, N. Y. 13, N. Y.
*T.M, Reg. U.S. Pat. OR.

EASY TO LEARN COD

It 1s easy to learn or increase speed
with sn Instructograph Code Teacher.
Affords the quickest and most prac-
tieal method yet developed. For be-
ginners or advanced students, Avail-
able tapes for beginner’s alphabet
to typical messages on all subjects.
Speed ranges 5 to 40 WPM. Always
ready-—no QRM.

ENDORSED BY THOUSANDS! &5

The Instructograph Code Teacher
literally takes the place of an oper-
ator-instructor and enables anyone to
learn and master code without fur.
ther of 'ul operators have
sacqguired the code’’ with the Instructograph System.
Write today for convenient rental and purchase plana,

INSTRUCTOGRAPH COMPANY

4701 Sherldan Rd.. Dept. RC, Chieago 40. lIl.
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8 ELECTRONIC EQUIPMENT

> WE PAY TOP $$$ FOR: >
3 % RADID RECEIVERS % PLUGS

e % TRANSMITT % CDRDS 4
% ARGC-| % RELAYS °
% ARC-3 % TELEPHDNE °
% ART.13 MATERIALS e
% CONTROL BOXES % AN CONNECTORS $
% INDICATORS % WEBUY M
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Write, Wire today! Tell ua what you Aave. °
TALLEN CO., Inc., Dept. RE H
159 Corltan Ave., Brooklyn 5, N. Y. .
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Color television is fast becoming a reality! Sets are expected

to be available the first part of next year and stations are
purchasing the necessary transmitting equipment. Initial costs,
unfortunately, will be high but as improvements in design

and production are achieved the price of color television will
become within everyone’s reach.

The consumer is concerned with the problems presented by
television in color. He has read reports on prices and
availability; all have been conflicting. He knows, however, that
his set will have to be replaced or converted. What he does

not know is that if he has an aMpHENoOL INLINE®, there will be
%0 extra expense in antenna or installation! AMPHENOL engineers
provided for color in the original design of the INLINE*.

Every dealer, distributor and installer will want to acquaint
their customers with this reassuring information. The

color television market is potentially tremendous. It certainly
will prove of benefit if the consumer can be reassured on

one part of the cost of conversion to color.

The fact that amPHENOL INLINESs are able to receive color
television so well reflects favorably upon the engineering ability
of aMPHENOL. For in ordinary black and white television

the same level-gain design has proved valuable. Set owners
know, now, that their aMPHENOL INLINE* is providing

them with the best black and white picture their sets can deliver.

*Reissve U.S. Pat. No. 23,273
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CHANNEL 3

Antenna Electrical Requirements
for COLOR TELEVISION

Information now available on color television has
made it clear that the receiving antenna must have
these characteristics:

1 Antenna gain must be flat, no gain or loss
greater than one db, within 1.5 mc below
and 0.6 mc above the color sub<arrier* (a
width of 2.1 mc).

2 Antenna gain must be held down across the
FM frequencies. Rejection of FM signals is
much more important in color than in black
and white television.

*Channel frequency widths are at present divided
between the monochrome amplitude modulation pic-
ture carrier and the frequency modulation sound car-
rier. The addition of the color sub-carrier is made at
3.58 mc above the monochrome carrier.

The aMPHENOL INLINE®* fully meets the two con-
ditions listed above. Besides being engineered to
reject FM signals, from 88 mc to 108 mc, the IN-
LINE provides very level gain across all channels,
particularly over the color sub-carrier. Typical of
the INLINE's performance on all channels is the

gain charti illustrated above for channel 3.
fMeasured in occardonce with propased RETMA stondords.

AMERICAN PHENOLIC CORPORATION
chicago %, illinois
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permits application: of a variable polar-
izing current to the transducer. Varia-
tion of this current enables the opera-
tor to control the ultrasonic power.
The polarizing current is a direct
current applied to the transducer to
permit operation on the most efficient
part of the magnetization curve. It is
applied through L1 which offers a high
impedance to 26 kc and thus isolates
the polarizing current power supply
from the 500 watts of 26 kc power ap-
plied to the transducer. The capacitor
C2 has a low impedance at 26 ke, al-
lowing passage of the 500 watts, but
prevents the d.c. polarizing current
from flowing in the secondary of T2.

S tandardize on

The transducer

The heart of this machine tool is the
ultrasonic transducer which converts
electrical energy into mechanical ener-

WEBSTER EI.EC'I'RI
gy of vibration or motion. A cross-
section sketch of the transducer used
on the first model of this equipment is

shown in Fig. 3. In addition to the direct
polarizing current, 26-kc electrical ener-

| REPLACEMENT
CARTRIDGES

When you stock these five
models of Featheride Re-
placement Cartridges, you
can handle virtually all re-
placement needs—regardless
of make of record player or
changer—quickly, easily,
profitably, and with a mini-
mum mnventory mvestment.

Mail the coupon for free copy of our handy new
Replacement Chart YF-2, showing how you can most prof-
itably fill your replacement needs.

gy at approximately 80 volts and 6
amperes is fed into the coil wound
around a stack of nickel laminations.
For each ampere of current increase,
the magnetic flux setup in the 4-inch
nickel stack causes it to mechanically
contract about one hundred thousandth
of an inch. A decrease in current causes
it to expand an equal amount in the
manner previously described for the 10-
ke oscillator. A sinusoidal change of
current in the transducer coils will

cause a sinusoidal variation in mechan- fhese 5 mode,s are d" you need.'

Fs

Model WS « A versatile unit capa-
ble of replacing the majority of
78 RPM Cartridges in the fleld.

Model AX « A camplete unit for
three-speed application, furnished
with a removable twist mechanism.

Model BX ¢ Designed primarily
for RCA Automatic record chang-

.

Model €X » May be used with a
three-mil needle for 78 RPM or
two-mil needle for three-speed
application.

Model FX * A two-needle twist
cartridge, delivering high or low
output.

P
( Db‘ ers and Columbia players. Unusu- o L
B ally high fidelity. |
% - ea !
1= !
é —r '
& oy THIS NEW DISPENSER :
Fig. 4—Sample of complicated machin- N, s
ing on tungsten carbide, and tool used. et WILL INCREASE YOUR SALES | ;:
) | o This attractive Featheride Replacement Cartridge |
ical length of the nickel stack. At the Dispenser on your counter or wall will boost your |
;‘;}ec?:nm:}“:l lfszg::t {)l'e%u%r(l)cly.of }?6 ke, sales and profits. It comes with a basic stock of 10 |
e length cha about .001 inch. - .
AtHohed fo kher Yovr ol of I each of the 5 models shown above—each cartridge :;

nickel stack is a metal cone designed to
transmit the vibrational energy to the
tool. The cone is designed to increase
the amplitude of vibration and provide
a closer match or more efficient energy
coupling between the tool and work
piece. A good analogy is the tapered
electrical transmission line in which
the capacitance and inductance per unit
length are varied to change its char-
acteristic impedance. The mass and
stiffness per unit length are changed
so that the nickel stack is matched at
one end of the cone, and the tool at the
other end more closely matches the load

DECEMBER, 1953

packaged with all needed fittings, instructions and
data, all in individual transParent plastic box. Re-
placement chart included in back of dispenser.

Send coupon for details of our Special Dispenser
Offer, whereby you save $10 if you order promptly.

WEBSTER W ELECTRIC

RACINE

WISCONSIN
“Where Quality is a Responsibility and Fair Dealing an Obligation™
WEBSTER ELECTRIC COMPANY, RACINE, WISCONSIN o EST. 1909

Send me, without obligution, the items checked helow:

O Free Featheride Replacement Chart YF-2

[ Details of Special Dispenser Offer, whereby we can save $10.00

Ordered by

Waebster Electric Co., Dept. RE-12, Racine, Wisconsin
ity.
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OHMITE"

REPLACEMENTS
o ®

COMPOSITION RESISTORS

Lty D

Tiny, yes . . . but what dependability, rug-
gedness, and stability! And they provide
an extra margin of safety—being rated at
70C rather than 40C. Completely sealed
and insulated by molded plastic, they meet
all JAN-R-11 requirements . . . are avail-
able in Y%, 1, and 2-watt sizes in all RTMA
values.

Because the resistance material in these
units is solid-molded—not sprayed or painted on—continued use has
practically no effect on the resistance. Often, the noise-level decreases
with use . . . and they provide exceptionally long, trouble-free service.
Rated at 2 watts, with a good safety factor.

BROWN DEVIL® AND DIVIDOHM® RESISTORS

BROWN DEVIL fixed resistors and DIVIDOHM
adjustable resistors are favorite vitreous-

enameled units! DIVIDOHM resistors are avail-

able in 10 to 200-watt sizes; BROWN DEVILS in 5,

10, and 20-watt sizes.

WRITE FOR

Be Kight With ...
STOCK

A= OHMITE
OHMITE MFG. CO.
£ U LRI A RHEOSTATS * RESISTORS » TAP SWITCHES

Skokie, illinois
(Suburb of Chicago)
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placed on it by the cutting action.

Tool cutting action

Although the maximum movement of
the tool is only 0.004 inch, the accelera-
tion is about 1.5 x 10°g (g = 32 ft./sec.?).
This means that an object, the size and
weight of a penny, when mounted on
the end of the transmitting cone would
exert a force of about one-half ton on
the cone end. With the tremendous
forces in play at the tip of the tool, it
is not surprising that the abrasive and
tool will eat their way into the work
piece. The high acceleration given the
abrasive particles is probably respon-
sible for the cutting. Their extreme
small motion gives a good surface fin-
ish and high accuracies.

LIQUID CONTAINER

MACHINED ALUMINUM
; DIAPHRAGM

B4 Ti 03 CERAMKC

COOLING —>COOLING WATER OUT
WATER IN

Fig. 5—Ceramic transducer for propaga-
tion of ultrasonic energy into liquids.

Even though the tool material is
cold-rolled steel or brass, the machine
readily cuts tungsten carbide, glass,
quartz, and many other hard and brit-
tle materials. The operations it can
perform are unique in the machine-tool
field. It can be mounted to drill holes
of complicated cross-section as illus-
trated in Fig. 4. The ultrasonic machine
tool is finding application in die-making,
and other fields where the use of ex-
pensive diamond dust has before been
the only method of machining.

High-frequency ultrasonics

The practical physical dimensions of
magnetostrictive materials limits the
high frequencies at which a transducer
made of this material can operate. It
is therefore necessary to use either
crystals or ceramics to obtain higher
frequencies. In the study of propagation
and absorption phenomena, frequencies
in the order of 15 mc¢ are commonly
used. One megacycle is very good, since
most liquids absorb large amounts of
energy at that frequency. A 1l-mega-
cycle liquid treatment unit is now
being developed which has as the trans-
ducer, an electrostrictive barium titan-
ate ceramic. The equipment consists of
a treatment cup, a barium titanate
transducer, and an electronic driver.

The barium titanate transducer

Barium titanate is a polycrystalline
ceramic which exhibits ferroelectric
properties below its Curie temperature
analogous in the elcctrical case to mag-
netic properties which are known to
exist in magnetostrictive materials. In
its original state the ceramic is not

RADIO-ELECTRONICS



Burton browne advertising

THINGS ARE AS THEY SEEM...

The long lines are strictly parallel—
that they appear otherwise is an optical illusion.

This fuse merely has the metal caps cemented to the
glass.

The difference between these two This Littelfuse has the caps locked to glass tike this.

fuses is no illusion.. .. The ends of the glass are formedA. The solder which
is bonded in a separate operation to the cap reflows
through the small aperture and spreads out to form a
permanent collar-button lock® between cap and glass—

impervious to moisture and vibration. The exclusive

L I T T E L F U S E Littelfuse feature eliminates fuse failure due to loose caps.
Littelfuse leads all other fuse manufacturers in design

PLAINES. ILLINOIS  patentson fuses. Lock-cap assembly patent no. 1922642
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piezoelectric. The piezoelectric behavior
| is introduced by applying a d.c. bias of
30,000 volts per centimeter with the
] directions of the electrical and mechan-
ical axes depending on the direction of
the polarizing field. When the d.c. field
is removed there remains a residue pol-
arization which may be as high as 90¢
| of the saturation polarization. There-
| fore, there is no need for maintaining
a fixed electric biasing field on the
ceramic during operation.

Even though the ceramic can with-
| stand high temperatures without chang-
ing its physical properties, the piezo-
electric polarization is reduced at tem-
peratures around 90°C, and becomes
| completely depolarized above the Curie
| temperature which is about 120°C. It
is therefore necessary when using bari-
um titanate as a transducer to have
some form of cooling system that will
keep the ceramic below 90°C.

Applying a small alternating voltage
to the barium titanate will cause the
ceramic to mechanically vibrate. If the
frequency of the applied alternating
voltage approximates a frequency at
which mechanical resonance can exist
in the ceramic, the amplitude of vibra-
tion is considerably larger. Since the
ultrasonic intensity of a sound wave
is directly proportional to the square
| of the amplitude, vibrating the ceramic
| at resonance will give a large ultra-
| sonic intensity output.
|  The electromechanical coupling factor
| of barium titanate is much greater than
that of quartz. The electromechanical
coupling factor is the same as deseribed
for the magnetostrictive transducer. It
represents the percentage of the total
electrical energy applied to the crystal
| or ceramic which is stored in mechani-
{ cal form. For quartz the electromechan-
ical coupling factor is about 1.19%,
whereas in barium titanate it may run
as high as 30%.
| One advantage barium titanate has
{over quartz is the low impedance of
the ceramic which allows it to operate
{at low driving voltages. Another ad-

vantage that barium titanate has over
quartz when being used as a trans-
ducer is that the transducer can be
made to any desired size or shape. The
| ceramic can be molded in the shape of
la focusing radiator which will con-
centrate ultrasonic energy in a given
region.

| A one-megacycle treatment unit

| Fig. 5 shows the liquid treatment unit
{ with the ceramic transducer mounted
| against an aluminum diaphragm. The
| ceramic is 2 inches in diameter and has
a thickness of 0.100 inch. The dia-
phragm is designed to couple a maxi-
mum of ultrasonic energy to the liquid.
This is accomplished by making the
diaphragm an integral number of half
waves thick. For aluminum at 1 mc a
half wavelength is 0.32 em or 0.126
inch. The diaphragm in the present
liquid treatment unit is two wavelengths
thick or 0.504 inches. This thickness
gives the diaphragm sufficient cooling
surface to keep the ceramic from over-
heating while in operation. A special

grease is used to bond the ceramic
to the diaphragm, with enough pres-
sure being applied by a spring to keep
the ceramic in contact with the dia-
phragm. A metal contact which supplies
the alternating voltage to the trans-
ducer is made so that the ceramic is
constrained as little as possible while
vibrating, and at the same time pre-
vents the ceramic from slipping. The
water cooling system serves to keep
the diaphragm, which is in contact with
the ceramic, at a temperature low
enough to prevent the ceramic from be-
coming depolarized. The liquid treat-
ment unit is at ground potential with
the high potential lead connected to
the ceramic as shown in Fig. 5.

As was mentioned before, the low
impedance of the ceramic permits 60
ultrasonic watts output with only 100
to 130 volts drive. Intensities of 3 watts
per square centimeter are easily ob-
tained. The unit shown in Fig. 5 can
easily be adapted to continuous flow
treatment or larger tank by bolting the
transducer on the side or bottom of
any large container. In this manner the
transducer may be adapted to any liquid
in almost any container. A great deal of
information has been published on suec-
cessful ultrasonic treatment of many
liquids. In the field of chemistry, suc-
cess has been obtained in the degassing
of various types of liquids, vaporization
of liquids, and the transformation of
chemical compounds. A few biological
effects are the destruction of protozoa
and bacteria, loss of reproduction power
to yeast cells, and loss of luminosity
to luminous bacteria.

Since sound is such an integral part
of sonar and similar underwater detec-
tion, it is highly probable that magnet-
ostrictive oscillators will become in-
creasingly important in depth sounding
devices such as fathometers, and for
military applications.

Many surprising and interesting ef-
fects are produced by high-intensity
ultrasonic waves, but there yet re-
mains a vast field of undiscovered phe-
nomena of intrinsic value to society.
It will pay to keep an eye on this field
for new developments which are sure
to come. END

RADIO-ELECTRONICS



T#e KAY-TOWNES

‘BIG JACK"

IS 720¢ A NEW ANTENNA

The *'BIG JACK", recognized even by
competitive manufacturers as the best

developed HAS BEEN ON THE MAR-

KET FOR MORE THAN 1%; YEARSI

8

performing VHF antenna designjever . |- ~ i : = ;g
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4 who claims this design

any other manvfacturer

X as his original

f:.&} idea! 4A"
A A A

HIGH GAIN ON ALL VHF CHANNELS
PREASSEMBLED
1” HEAVY ALUMINUM BOOM

CRIMPED & DOWEL REINFORCED
HEAVY (7/16” 0.D.) ALUMINUM
TUBING

“SURE-GRIP™" CAST ALUMINUM MAST
CLAMP WILL NOT SPREAD, BEND OR
COLLAPSE.

Kay-Townes Antennas and Accessories

' are sold only through selected whole-

Copyright

sale outlets . . . Contact your jobber or
write for name of nearest distributor,

1953
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KAY-TOWNES® "BIG JACK'® ANTENNAS PERFORM
WITH_OUTSTANDING SUCCESS WHERE OTHERS FAIL!

Kay-Townes technical experience and engineering details plus
careful manufacture, all combine to make "“BIG JACK" the most
advanced antenna on the market today. As a matter of fact,
certain other manufacturers who have failed to conme up with
matching performance in antennas of their own design, have
attempted to copy the "BIG JACK" design, with questionable
results.

HUNDREDS OF STATEMENTS LIKE THE ONE REPRODUCED
HERE, PROVE “BIG JACK'S™ SUPERIORITY?

Dear Sirs:

1 have one of your BJ-2 “Big Jack” Antennas, which was
installed approximately 2 months ago. It has consistently proved
vastly superior to any other antenna in this locality. I have nothing
but praise for this well made, expertly designed antenna. We re-
ceive WSB-TV, Atlanta, channel 2, 165 miles away better than
everyone else around here. WAGA-TV, Atlanta, channel 5, and
WBTV, Charlotte, channel 3, also come in clear and sharp.

James R. Rule
Oak Ridge, Tennessee

ROME,

KAY'TOWNES A“TE“NA CO. GEORGIA

Recognized leaders in the field of fringe area antenna design
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ADFOJET

Mark 1l

Electronic equipment has a rel-
atively short life under the best
of conditions. Juniors’ interest

could hasten electronic oblivion

By ED BUKSTEIN

radioman’s home or shop is a par-

adise of fascinating gadgets.

Standard toys like blocks, rubber
balls, and miniature automobiles lose
their appeal and become unattractive in
the presence of such attention-catchers
as a signal generator and oscilloscope.
The two-year-old is an indefatigable
knob-twister and switch-thrower, and
an instrument panel provides an ideal
outlet for his natural and insatiable
curiosity. The complexity of the prob-
lem is further increased by the fact
that the pages of a Rider’s Manual are
ideal in size and weight for making
paper airplanes, and that a slide rule
equipped with a rubber band can be
used as a cross-bow type of weapon.

Fathers who subscribe to the old
adage, “Spare the rod and spoil the
child”, probably have well-behaved
children; but these are dull, unimag-
inative children deprived of curiosity
and self-confidence. Equally unfortunate
is the child whose father follows the
newer philosophy of letting the child
express himself even if this self-expres-
sion takes the form of drilling holes in
the floor. The ideal solution to the prob-
lem lies in diverting the child’s atten-
tions into nondestructive channels while
still providing him with ample opportu-
nity to exercise his imagination and
curiosity.

It was after the discovery that sev-
eral reference books had taken on a
coating of jam, and that an assortment
of broom straws, match sticks and
pencil leads had been pushed into the
pin-jacks of the audio generator, that
I seriously directed my attention to this
problem. This led to the development
of ADFOJET (Attention Diverter For
Junior Electronic Technicians).

The first ADFOJET unit consisted of

TO A TWO-YEAR-OLD boy, the
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Author’s child at the controls of ADFOJET. Textbooks are now free from fear.

a masonite panel with six pilot-light
assemblies mounted in a horizontal
row. Each assembly had a different color
jewel (white, yellow, blue, orange,
green, and red). It took several trips to
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Fig. 1—Schematic of ADFOJET model 2.

different supply houses to get the six
different colors, but the effort later
proved to be more than justified. A
6.3-volt filament transformer, mounted
on the back of the panel, served as a
power source for the pilot lights. A
6-position rotary switch provided the
means for lighting up any of the six
colors. This was ADFOJET Mark I.
It served its purpose by captivating the
attention of my son. It also proved to
be educational in that it taught the boy
to recognize the colors by name and to
pronounce the names correctly. After
the novelty wore off, the ADFOJET no
longer performed its prescribed func-
tion. This turn of events led to the
development of Mark II (Fig. 1).

A set of push-buttons from an old
receiver was mounted on this unit. The
six push-buttons were painted to cor-
respond to the colors of the lights. In
addition, a 6-volt buzzer was mounted
on the back of the masonite panel. As
before, the selector switch serves to
light up any of the six colors. To make

-

the buzzer ring, it is necessary to de-
press the push-button of the same color.
To preserve the peace and tranquility
of the household, spacers were placed
under each push-button. This permits
the button to be pushed in far enough
to make contact, but not far enough to
lock. The unit was mounted in a book-
shelf where it has been serving its
purpose admirably ever since. It has
proved to be an excellent teacher of
logical thinking, cause and effect rea-
soning, etc. ‘

Should the novelty of Mark II wear
off, several modifications are being
held in reserve. For example, the unit
could be used to teach a child to identify
objects by their names. This would in-
volve pasting pictures of the objects
over the lights, and printing the names
alongside the corresponding push-but-
tons.

Also, by marking the lights 1 times
9, 2 times 9, 3 times 9, 4 times 9,, etc.,
and marking the pushbuttons 9, 18, 27,
36, etc., the unit could be used to teach
the multiplication tables. In each case,
the sound of the buzzer indicates a
correct answer.

The tension has gone now, and every-
one has relaxed. The vacuum tube
voltmeter looks out defiantly from its
shelf, and the reference books stand
brave and unmolested. Peace has re-
turned to our household. END
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Buy on our radically new

NO
INTEREST!!

o NO CARRYING
Time Puyment Plan CHARGES!!
Superior's new

e, SUPER METER

A COMBINATION VOLT-OHM MILLIAMMETER PLUS
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS

SPECIFICATIONS: ADDED FEATURE:

D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts The Model 670-A includes a special
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts GOOD-BAD scale for checking the
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts quality of electrolytic condensers at

D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes a test potential of 150 Volts.
RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 Megohms 40

CAPACITY: .00l to | Mfd. | to 50 Mfd. (Quality test for elec-
trolytics)

REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms
INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries
DECIBELS: —b to +-18 414 to 38 134 to 58

The Model 670-A comes
housed in a rugged,
crackle-finished steel
cabinet complete with
test leads and operat-
ing instructions.

‘. TUBE_TESTER

Model TV-11
SPECIFICATIONS:

% Tests all tubes including 4, 5, 6, 7, Octal, Lock- to damage a tube by inserting it in the wrong

*

in, Peanut, Bantam, Hearing Aid, Thyratron,
Miniatures, Sub-miniatures, Novals, Sub-minars,
Proximity fuse types, etc.

Uses the new self-cleaning Lever Action Switches
for individual element testing. Because all ele-
ments are numbered according to pin-number
in the RMA base numbering system, the user
can instantly identify which element is under
test. Tubes having tapped filaments and tubes
with filaments terminating in more than one

socket.

% Free-moving built-in roll chart provides coni-
* ﬁle?e data for all tubes.

ewly designed Line Yoltage Control compen-
sates for variation of any Line Yoltage between
105 Volts and 130 VYolts.

% NOISE TEST: Phono-jack on front panel for

plugging in either phones or external amplifier
will” detect microphonic tubes or noise due to
faulty elements and loose internal connections.

pin are truly tested with the Model TY-l1 as
any of the pins may be placed in the neutral
position when necessary.

% The Modekl TV-llI does nofdusedony COmkbinafion Cycles A.C.Comes housed
type sockets. Instead individual sockets are 3 Binot "
used for each type of tube. Thus it is impossible T Gith potitabie cove

plete with portable cover
EXTRA SERVICE — The Model TV-11 may
be used as an extremely sensitive Con-
denser Leakage Checker. A relaxation

The model TV-11 oper-
ates on 105-130 Volt 60

$A750

NET

type oscillator incorporated in this model
will detect leakages even when the fre-
quency is one per minute.

Superior's New Model 660-A AN AGC OPERATED

SIGNAL GENERATOR

PROVIDES COMPLETE COVERAGE for AM-FM & TV Alignment
SPECIFICATIONS:

@ Generates Radio Freq ies from 100 Kilocycl
to 60 Megacycles on fundamentals and from G0 Mega-
cycles to 220 Megacycles on powerful harmonics. @

tode is used as an R.F. oscillator, mixer and
amplifier. Modulation Is effected by electron

The Model

lead and instructions.

660-A comes
complete with coaxial cable test

Accuracy and Stability are assured by the use of
permeability trimmed Hi-Q colls. ® R.F. avall-
able separately or modulated by the iInternal audio
oscillator. — Buift In 400 cycle sine wave audio
oscillator used to modulate the R.F. signal also
available separately for audio testing of recelvers,
amplifiers. hard of hearing aids, etc. ® R.F.
Oscillator Circuit: A high transconductance hep-

Tubes used: |—6BE6 as R.F.
er and amplifier. 1—6BE6 as

tor, 1—b6H6 as Power Rectifier.

coupling in the mixer section thus isolating the
oscillator from load changes and affording high
stability. ® A.F. Osclllator Circuit: A high trans-

duct: heptod ted as & high-mu triode
Is used as an audio oscillator in a High-C Colpitts
Circuit. The output (over | Volt) Is nearly pure
sine wave. ® Attenuator: A 5 step ladder type of

Oscillator, mix-

Audio Oscilla-

MOSS ELECTRONIC DISTRIBUTING CO., INC.
Dept. B-88, 38 Murray Street, New York 7, N. Y.

payment with order and agree to pay the monthly balance as

shawn, It is understood there will be no carrying, interest or

any other charges, provided I send my monthly payments

when due. It 18 further understood that should I fail to make

payment when due, the full unpaid balance shall become im-
I medlately due and payable.

|
!
|
| Please send me the units checked. I am enclosing the down
|
|

Name.....

AGATES84ccavionrsnrasscaarssosuesssartortosssssasepuns

tevsesasisesescesnssasecZON@ .. State.

Ceevenn

0 MODEL 670-A ,..... Total Price $28.40
7. down payment. Balance $3.50
monthly for 6 months.

0 MODEL TV-11 ...... Total Price $47.50 I
811.50 down payment. Balance $6.00 |
monthly for 8 months,

D MODEL 660-A . ..... Total Price $42.95 I
$12.95 down payment. Balance $5.00
monthly for 6 months. 1

D I enclose $....,.s..88 down payment. !

. 0 8hip C.0.D. for the down payment. {

I._._._—____-—_————————_—-——-—————-——————-———-———————_——_——_——-
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98|

‘HOW TO"BOOKS

Simple and Practical

e
P TR

HOW TO TROUBLESHOOT
A TV RECEIVER
by J. R. Johnson
A step-by-step guide for newcomers to rapid system.
atic troubleshooting. Read this book and start out
on the right foot!
Over 120 (54 X 8YA") PP.ccrorrrevnrrrrannnen P $1.80

HOW TO USE SIGNAL AND

SWEEP GENERATORS
by J. R. Johnson
First book on all types of signai and sweep gen-
erators. Gives tast uses and discusses problems and
their solutions in using this equipment. Applications
of all signal and sweep generators in AM, FM radlo
and TV servicing.
Over 140 (5V2 x 8Y2") pages..

POSITIVE CURES FOR
TV TROUBLES

TV MANUFACTURERS'
RECEIVER TROUBLE CURES
VOL. 1, VOL. 2, VOL. 3
and VOL. 4

Positive cures for TV troubles! Glves you exact direc-
tions for correcting TV receiver performance *bugs'’
Each cure is official, factory-authorized, direct from
the receiver's manufacturer. Listings by manufac.
turer and model or chassis number. Helps correct
the most difficult faults — picture jitter, hum in-
stablility, buzz, tearing, etc.
Vol. 1, 115 pages (5%a x 8Ya”). $1.80
Covers 12 brands, Admiral through Dumont
Vol. 2, 117 pages (5% X BYA")ouurre vovvrvrrinan $
Covers 11 brands, Emerson through Jackson
Vol. 3, 119 pages (5¥a X 8Ya").........ocrvrrreen.. i
Covers 16 brands, Kaye-Halbert through Philco
Vol. 4, Over 115 pages (5Va x 8Y4”)............ $1.8
Covers 10 brands, Phitharmonlic through Shaw TV
VOLUME 5 COMING SOON!
Prominent manufacturers not in first 4 volumes
One Service Job Will Mare Than Pay
The Cost of This Series of Books!

UHF TELEVISION ANTENNAS
AND CONVERTERS
by A. Lytel
Latest information on all types of converters, an-
tennas, transmission lines. Valuable for UHF instal.
lation techniques.
Oover 128 (5%a X BYa") PP..cccvrrrnrccrienurensonens

GUIDE TO AUDIO
REPRODUCTION
by David FideIman

A to Z explanation of the reproduction of sound
design, construction, assembly and testing of sound
systems and their components. Valuable for service
technicians, engineers, amateurs.
Over 250 (512 x 832") pp., iluS..c.ciierrnnnne $3.50

OBTAINING AND INTERPRETING
TEST SCOPE TRACES
by J. F. Rider
Over 500 actual photographs of test scope traces.
Shows how to use scopes and what traces mean.
Valuable for servicing TV receivers, FM and AM radio
receivers, audio systems and test equipment. Specific
test equipment set.ups shown with each application,
No other book like it! Over 140 pages......Only $2.40

TV SWEEP ALIGNMENT
TECHNIQUES

by Art Liebscher, Test Equipment Specialist
Never before has there been a book such as this on
TV sweep alignment! An expert gives you accurate
time.saving methods—and tells you how they work.
Introduces the new Sugermark method. Chock-full of
sweep curve pictures” Valuable for servicing in UHF
signal areas. 123 (52 x 8%2”) pp., iHlus......... $2.10

Write for complete RIDER catalog

Buy these pooks now from your jobber . .. bookstore

It not available from these sources, write to:

J_ﬂ_/_/! F H/ﬂ_[ﬂ Pumlsusii.?gzaﬂ

480 Canal Street, Now York 13, M. Y.

RADID
RATING POWER
TRANSFORMERS

U of a power transformer is the maxi-
mum B plus current it can supply. Here

is a simple yet reliable method for meas- |

uring that current. It is especially use-
ful for checking surplus transformers,
which are often rated optimistically,
to say the least; or for checking those
beautiful hermetically sealed military-
surplus jobs which most of us find ir-
resistible, and then wonder what to do
with, because no one seems to know
their specifications.

The first step is to measure the re-
sistance of the high-voltage secondary
winding. (One side of a center-tapped
winding is enough, but it’s a good idea

to check both sides to make sure you |

don’t have an open winding.) Then,
with all secondaries unloaded, connect
the primary across the power line and
measure the voltage (be -careful!)
across the half-secondary. If the trans-
former is already installed and wired
into a piece of equipment, remove all
the tubes, and take resistance and volt-
age readings at one of the plate pins
of the rectifier socket.

Divide the open-circuit voltage by
the measured resistance. This gives a
figure (called here the V/O ratio)
which is the formula for current; how-
ever as used in this case, it is meaning-
less. (If we wished to apply Ohm’s
law, we would use V/Z.) To get the
figure we want, multiply the V/O
ratio by the factor 25 for a capacitor-
input filter, or by the factor 35 for a
choke-input filter. The answer is the
current capacity in milliamperes.

The principle is simple: The resist-
ance of the secondary is a function of
the size and length of the wire in its
winding, while the voltage is a function
of the length of wire alone. The V/0O
ratio is then a function of the size of
wire only, and this is a measure of the
allowable current. Of course, a number
of other factors contribute to the de-
velopment of heat, which is the basic
limitation to the current drawn; all
such characteristics that are a part
of the transformer are assumed to be
of average value, that is, their net
effect is considered constant.

This would not be true over a wide
range of transformer sizes. The factors
given are known to apply to small and
medium sizes, up to about 200-ma rat-
ings. The author has had little ex-
perience with larger units, and the
application of this method in that range
is uncertain.

It is important to take account of
the difference in loal resulting from
the type of filter input used, by em-
ploying the appropriate factor.

Here are three examples showing
how to use this rating method:

BLAK-RAY SELF-FILTERING
ULTRA-VIOLET LAMP

TN

BLAK-RAY 4-watt lamp, model X-4, compiete
with U-¥ tube. This lamp gives long-wave uttra-
violet radiation having a wave-length of 3454
to 4000 angstrom units. Some of tha substances
made to fluoresce visibly when illuminated by
U-V light are certain woods, oils, minerals,
milkstone, cloth, paints, plastics, yarn, drugs,
crayons, etc. This lamp is self-filtering and
the invisible U-Y rays are harmless to the
eyes and skin. Equipped with spectral-finish
aluminum reflector. Consumes only 4 watts and
can be plugged into any 110 voit 50-60 cycle
A.C. outlet. Will give 2000 to 3000 hours of
service, It weighs but 13 Ibs. Approved by
the Underwriters Laboratories and has a built-
in transformer so that it may be safely used
for long periods when necessary. Extra U.Y
tubes are available.

POWERFUL ALL PURPOSE MOTOR

Sturdy shaded pole A.C. Induc-
tion motor. 15 watts, 3000 rpm.
3"x2"x1%"; 4 mounting studs;
shaft, 3/18” diameter: 110-
120 volts, 50-60 cycles. A.C.
only. When geared down, this
unit can operate an 18" turn-
table with a 200 Ib. deod
weight. Use it for fans, dis-
ploys, fimers and other pur-
7??;‘. zl‘;ip‘w;. 2 1bs.
. 14
UNUSUAL BUY 52‘45

WATTHOUR METER

Leading makes—recon-
ditioned. Ideal for
tralier parks. 100-110
volts, 60 cycles, 2-wire
A.C.5 omp. Heavy met-
al case 83" x 8V/4" x 5”.

Easy fo install. Ship.
wt. 14 Ibs.
ITEM NO.
NOW ONOI.'.’ “'50

WESTERN ELECTRIC BREAST MIKE

Lightweight | Ib. carbon micro-
phone. Aircraft type. Breastpliate
mounting, adjustable 2-way
swivel. Easily fastened straps. For
home broadcasts, communica-
tions etc. Camplete with & foot
cord, hard rubber plug. Shera-
dized plate, non-rusting finish.

Ship. wt. 2 Ibs.
) ITEM 52.25
AMAZING BLACK LIGHT

NO, 152
NEW LOW PRICE

250-watt ultra-vialet light
source. Makes fluarescent
articles glow in the dark.
Fits any lamp socket. For
experimenting, entertaining
vnusual lighting effects.

Ship. wt. 2 Ibs
ITEM NO. 52.45
250 POWER TELESCOPE LENS KIT

87_
A SAVING AT
Make your own high powered & ft. telescape!
Kit contains 2” diam., 75” focal length, ground
and polished abjective
-2 lens and necessary eye
% pieces. Magnifies 50x ta
-
YOU SAVE AT 52'95
HUDSON SPECIALTIES CO.
25 West Broadway, Dept. RE-12-S3

New York 7. N. Y.

1 am enclosing full remittance for items circled below,
(Be sure to include shipping charges.)

€

250x.  Full  instructions.
Ship. wt. | Ib.
ITEM NO. 123

AR, my deposit ol
WINIMUM €.0.D.

€.0.D.

......... Ship balance C.0.D.

QORDER $5.00.

ORDERS ACCEPTED ONLY WITH 2094 DEFASIT

INCLUDE SHIPPING CHARGES,

Circle ltems Wanted
87 147 a3

152 12s

123

NAM® . .iivnnnirennsonneerosarnons
Please Print Clearly
Address ....

Clty ss.Zone, ., .State ........

RADIO-ELECTRONICS

B L L L X R p ey u s
SR R



~ "
£ M < ] v'

YOUR ELECTRONIC
EQUIPMENT
Demands Highly Specialized

%
| \ E
v £

THE MANUFACTURERS
AND SERVICE MEN i
WHO SERVE BEST

s« helden
WIREMAKER FOR INDUSTRY

DECEMBER, 1953




100

Follow this path

to faster,

RADID

[ 1. A small replacement type trans-
| former is rated “700 volts c.t. at 50
| ma.” The secondary measured 650 ohms
‘and 840 volts open-circuit. The V/0
ratio is 1.3; 25 times 1.3 equals 33 ma

more profitable »

O 30

repair service ()

If you're like thousands of other

busy Service Engineers, you can’t

afford to sacrifice profit time — A
hunting for repair parts. That’s
why it pays to have your Cen-
tralab controls on hand when you
need ’em — in one of these 3
handy Blue Shaft Control kits.
Assortments contain exact re-
placement values you use every
day, in plain or switch types, for
popular radio and TV sets! y

| Is (8 Kit d)eul B-IA
contains controls types) in
and 1 megohm. All units C; audig
taper. Standard full-length fluted mill
and split-knurl shafts.

Kit deal B-B
newest, revised. Has 22 controls '
(16 C: types,—1000 ohms to 5 megs) ﬁ

plus 4 Fastatch® type KB line switches.
Handy Plastic-Paks

a
of 12 controls each in ‘

10 fast moving assortments. You pay
for parts only — no charge for metal '
or plastic containers. ’

And remember . . . switches are
factory-attached and tested for
immediate installation. Your .
Centralab distributor has plenty
of Blue Shafts on hand to keep
kits well-stocked. Order kits
from him NOW. *Trademark

Centgalab

CENTRALAB

A Division of Globe-Union Inc. .
922L E. Keefe Ave., Milwaukee 1, Wis.
Please send me Catalog 28 with complete de-
tails on Centralab Radio-TV control kits.

Fim
Address.

[ ]

[ ]

|

1

| )

]

H
ame.

! N

| ]

2

]

: 1
ARy ¢

2 Cit Zo

State.......os
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/| posely poor regulation of 2,000 ohms,

n
> |
-~

for capacitor input, and 35 times 1.3
equals 46 ma for choke input. It ap-
pears that the advertised rating applies
only to choke input, and the high sec-
ondary voltage confirms this. The ex-
trapolated regulation line would inter-
sect zero current at roughly 560 volts
d.c. (half secondary unloaded r.m.s.
voltage times 1.33) and assuming pur-

voltage at the filter output with a 50-
ma load would be 460 volts (560-2,000
X .05) approximately. With choke in-
put, assuming 1,000 ohms regulation
and a 50-ma load, the corresponding
voltages would be about 380 and 330
respectively.

2. A husky-looking good-quality sur-
plus transformer was rated by the
seller at 125 ma. This was wired into
a circuit without checking the current
rating (before this method of checking
was adopted), and the transformer ran

IMPROVED TV

very hot when operated at the sup-
posedly conservative load of 50 ma.
Later measurements of the secondary
gave 550 ohms and 550 volts. The V/0
ratio is 1.0, and ratings become 25 ma
and 35 ma for the respective inputs.
This is an extreme example of mis-
rating; usually surplus transformers
turn out close to the listed current fig-
ure.

3. The power transformer in my os-
cilloscope was running hot and I was
interested in comparing the actual cur-
rent with the V/O rating. The sec-
ondary readings were 1,300 ohms and
850 volts. This gave a V/O ratio of
0.65. The filter is capacitor input, so
the rating is 17 ma. The measured
current also showed exactly 17 ma—
a rather surprising agreement. The
overheating was due to inadequate ven-
tilation. This was remedied by punch-
ing ventilating holes in the case and by
covering the bright aluminum interior
with flat black paint, resulting in a
markedly cooler ambient temperature.
This system may not be foolproof, but
it’s a step in the right direction.  END

AND FM ALIGNMENT PROCEDURE

By JOHN YAN DORMOLEN

OR your own satisfaction as well as

for the customer’s benefit, you should
check the alignment of every TV set
that you repair. Do this after you have
fixed the other troubles and the set is in
operating condition.

Most technicians think of a careful
TV-i.f. alignment as a long-drawn-out
operation that involves the following
procedure:

1—Set up the TV receiver for picture-
i.f. over-all response check, with sweep
generator, marker generator, dummy
antenna, and oscilloscope connected ac-
cording to set manufacturer's instruec-
tions (See Fig. 1).

2—If the response is too far out to
be corrected by minor adjustments, dis-
connect the oscilloscope and replace with
a v.t.v.m.; disconnect the sweep genera-
tor and hook up the marker generator
alone.

3—Set the marker generator to each
trap frequency in turn, and adjust the
corresponding traps for minimum out-
put on the v.t.v.m.

4—Set the marker generator to each
if. alignment frequency in turn and
adjust the corresponding i.f. windings
for maximum output on the v.t.v.m.

5—Disconnect v.t.v.m. and replace
with oscilloscope; disconnect marker
generator from receiver and replace
with original sweep-generator-marker-
generator hookup.

6—Check over-all response and make

MARKER GEN

ISOLATING NETWORK

any adjustments needed to get the cor-
rect curve.

I get the same results in much less
time with the following method:

1—Hook up the sweep generator,
marker generator, dummy antenna, and
scope, and check the i.f. response as
before. If realignment is necessary turn
the sweep-width or deviation control on
the sweep generator to zero; throw the
sweep center-frequency dial or band-
selector switch out of the i.f. band.

3—Turn on 400-cycle modulation in
the marker generator (modulated r.f.).

4—Using the height of the 400-cycle
waves on scope screen as an indicator,
tune traps for minimum output, and i.f.
windings for ma.rimum output at spec-
ified marker frequencies, as before.

5—To check the over-all response
merely reset the sweep-width or devi-
ation control to its original setting, and
put the sweep center frequency back in
the i.f. pass-band.

A little practice with this procedure
will give you speed and confidence, and
some of your most valuable test equip-
ment will stop collecting dust.

The same method can be used for
aligning the TV sound section or any
FM receiver. It speeds up disecriminator
or ratio-detector alignment, since all
three instruments are hooked up at all
times, and only one connection—the hot
scope lead—has to be changed for any

checks or adjustments. END

DUMMY ANT r MIXER PIXFAMPL
| "L J
60 OR 1201V SYNC SWEEP LTV ROR a2

{ ! ':]—I—-— VERT  HORIZ ‘I
_______ -

I Fig. 1—Block diagram of typical setup for checking TV-i.f. over-all response.

RADIO-ELECTRONICS
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Now! RAD-TEL Tubes & Parts At Sa\rings!

WI-VOLTAGER.F.COIL CERAMICON KIT LTE

4500 Voits R¥ . ELECTROLYTIC CONDENSER

Transformer e Orassorted CAGACITORS 20-20 Mtd.

List Price $7.50 Siates, ‘tuhular eon- 10 Mfd 500 WV _q{ corn 0V | B
Ideal for T.V. and Os- densers. All con- CEO G Conar  Paeal B1AS CONDENSERS
cilloscope power sup- densers popular r | A higher rated for use where
plies, using sizes. used In T.V, condenser at a impossihle to Famuus nnme mxm-
Puber This ¢ St ot AL e Py B inimum) une metal| ufacturers. Maxi-
buy is too List price—$10.00 i L?:t orice 6‘::::-?—%3;".:55“".'::‘{1{'102 | ;2‘:?‘0:;::1}32 m‘d"‘ s‘xlue. ik
Eelge!t‘c; be . l $27.50 {\Il olf'rl 80 20— = ma!give{v‘vn_v PI.-:! prlc'e‘ 2

sl ice 815..$2.95 price. st ackage of ten ( o)
+..OUR price is Kit 10 ‘0 A g brice £2.40. 2
CAN ELECTROLYTICS C i 49c 3
Capacity DC Working Voltage . 3.28% each
40-10-10-100 450 450-450- 200 Bendix
0 450 25 Paper

250- 1000 0 5 G ouc National Turret . BY-PASS )

40 430" Standard Brand T.V. BOOSTER s An Seeortment

gg-ig-:g-ZO :gg :50 -450-150 Made b:l,' National. f:;rr‘ of 2&') by-pass

- - or quality a prec on condensers,
20-8-8-8 450- 50-450 Standard Brand .. .99 commlunh:annons cauin. made bV fead: ;:ODEHCAPS
450-450-250 ’ .. .59 ment. Turret selects each inst manufactur- wspgog"h A

30-30-20 450-450-25 Standard Brand ......... .79 RESISTORS channel. Completely self- ers. Top qual- | bronze R

80 500 Standard Brand ...... 79 (Anortmenl of 200) contained including tube itv. Most popu- | plug with rub-

35 i 450 Standard Brand X b N "9 §,lazalndar;ir|nt'£d Uc‘idedlo and seé;:lu{?rccull;gr for laor“ slzosv llntl ber insulator

151520 450-450-25 Standard Brand oo 4= Yk W ey e e %en I WD | Ake Tead.

ciee.. 59 fed, 14 Watt, 1 Watt, in metal cabinet In fac- .002 t ‘VIFD

:3 SEICY 0 79 | Watt."and Some 10 Watt, torv-sealed cartons with $9.95 200, 000 -mze i v ¢

-40 " 1 ‘59 [ RAD-TEL SUPER BUY: 1 compiete _instructions. . 3

I5 450 Standard Brand . .. o T 39 Assortment of 200 for List price $39.95 K-t of 28 Lut nrlce—

10 450 Standard Brand .. . .. B2 A3g) $1.39 >

10-20 450-25 F.P. T3

10-8-8-8  450-450-430-150° L A9 List price—$10.00

= FILAMENT _ For damper us. Kit of SO MICA CONDENSER nesiSTOR "“’
TRANSFORMER with 8W4. o, All popular slﬁes of | RCA _Type FLYBACK f(‘)’"“m“ gf 20
g 63V @ 1.2 A Highvoltare in- mica condensers. 1In TRANSFORMER \Watt vitreous tvne Hi-Voltaqe
sulation be- regular and silyer Type 21571 resistors hv Ward. POWER
tween primary construction. For FM Lowen ne! price else- I.R.C.. ete. A to! SUPPLY
77 and_secondary and TV usc. A e S eTTOI LOWER PRICES mzm"bnyx > 4500 Volts
hiwh voltawe $12.50 51-95 order in quantity while THAN EVER | Assorted Kitof 22 6 MA.
TRIMMER KIT surge. Can be they are available. BEFORE! » 12aU7
T IoAR f ol Rl L S D AMERICAN MAK c : escillator
N Ty, "Very G ), TOALEE | L ey 100" hsuiated R E sul STORS tacn | Famous Standard 183
few “dunilcations. ; . 80 in and 1g Watt. 25 - 1 Coil el
Don’t let this List price— - 25 -2 yate, Al new Complete-
chance pass, vou - e a{l 'l N U CASCODE Iv wired.
3 ist price— xs 1
25 For 99(: 79¢ _‘Q' ErRTY 52 65 AT TUNER enclosed 11
o EM-PM Famous standard et
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THE #630 TV RECEIVER r 1 hed for lity and performance ® RCA d d and developed this set quality-wise not price-wise
® The original 10” set retailed at $375.00 o Subsequent TV sets serve to prove the sacrifice of quality for price ® What better proof can there
be of its superiority than the fact that it is the choice of ™V i s and TV technicians! Herewith we offer you-YOUR BEST BUYS IN TV! All

you pay is the price shown ® ¢ @ Excise taxes have already been paid by us.

"\ 7630 SUPER DELUXE TV CHASSIS~,

, own with U.H.F.—Licensed under RCA patents
ﬂ i&l yo“ COMPLETE READY TO PLUG IN AND PLAY—Similar in_characteristics
o and features to the TV KIT at left ® Manufactured especially for us bv
Regal El ics Corp i ® No efforts or expense have been spared
#630 in workmanship or materials, to make this #630 SUPER DELUXE TV

CHASSIS the Best obtainable for fringe areas, clarity and all-around-
perioimance, regardless of price. Customers report reception better than
200 miles ® Each Set is factory aligned and air-tested ® All parts carry
the RMA three month guann(eej‘ ()ul'I mass volume of business on this

Super Deluxe | | Soass.(umbering shourends of plesed cu sl’ "°‘"7"“9"‘; 1
5 .(leu Cky

- -
 TWCHASSIS | 3 630 TV SPEGIALS } TECH-MASTER<

i I' " F both with U.H.F,
with, .. 0. 1. T TECH-MASTER Model C-30 TV CHASSIS. This Model has retsined the
ouuun:hﬂgbch;rn‘:’(:l:h(jcn of lg:e l_lCA-g%(L cir‘l:uitry, IIIIFCMIY (hedfour-

l!l‘&. u. an: .\Yl icture 2 strip !ll (. e ree-nuge r sound sec-
With a #630 SUPER DELUXE 31-TUBE TV KIT 000 o I addition, dhe latest inne ns in synchr r and sweep
. . . . ” ” P.C- Cll‘\‘lll‘s ave efn incorpora 0 produce a custom-quality receiver
!;Ilﬂtuidu‘;lgmyiosur O‘NE::inlejc'rlj&F'ins.::m .JLOFERAT'ESH':: :0 a4 (l_;(';:‘ assuring ding perfor ® 30 tubes, 12" speaker.

WIDTH e CAS- s

CODE TN o 58 N FDEFLECTION. YORE. o L ARCAR Complete Reody to Plug in and Ploy-Special at sl 49 50

POWER TRANSFORMER e KEYED AGC ¢ 12" SPEAKER e (less CRT)
UNIV%I;SAL MOUNT!NG BRACKETS s CONQENS%RS lng l_lrE- ®

i p,{;&'s‘“.'.,ﬁ"{-ﬁ?és',"f,,:‘,’:.ff,';,',’;‘:,zd",'; o e TECH-MASTER Gold Medal Model 2430-9 TV CHASSIS, 90° deflection,
& solder). All LF. Coils and Transformers are factory pre-aligned and operates all 24 or 27" rectangular and 30” round Pic’"‘!" tubes. The
tuned. You will enjoy building it with “LIFE-SIZE easy to follow last word in TV achievement @ ldeal for wall or -cabinet g
step-by-step ASSEMBLING INSTRUCTIONS?” included with each KIT. ® Detailed technical data mailed on request. however with the knowledge

NOTHING BETTER AT ANY PRICE! &'J'lz‘h:...(rzﬂgsﬁﬂ' ..'e.?‘.'.‘:,'."hi’.‘?.’a‘f.‘“.‘i:d'a’,‘.’;"J.?.CII&'I"."‘S.TEJ‘J? and
k OnIy o o -$119.44/ \Complch Ready to Plug in and Play-Special at $262'195.9x-n)
FINEST STANDARD GUARANTEED PICTURE TUBES

MOST desirable 5 sizes — ALL RECTANGULAR o o o BRAND NEW in Factory Sealed Cartons— With o Full Year Guarantee

r._II‘_“- . _II*—_ . 7/‘ Y II.—.‘-— e \-Ila-—. T |
[17 #178P4A 529.63|20 #20CP4A $39'74|21 #21EP4A 544'68 24 #24CPA $58'26 27 F2NPAA $82'57|

CUSTOM-BUILT CABINETS :#630 “w.a TV SETS — FROM FACTORY T0 YOU

5 I’.’EADIN”G STYLES in genuine mahogany or walnut (blond 10% extra). ® o o Ready drilled for any #630 TV chassis and cutout for any 14", 177, 19”,
20" or 21” picture tube at no extras in price. ¢ o o _Also supplied with undrilled knob panel for any other TV set. © ¢ o EVERYTHING NECESSARY
for an easy perfect assembly is included. Each cabinet is delivered complete as pictured with mask, safety glass, mounting brackets, backboard, backcup, hardware
and assembling instructions. ¢ ¢ e Each cabinet 1s shipped in an air cushioned carton from FACTORY 1o YOU

The VOGUE The MANHATTAN __The MAYFAIR _ The PLYMOUTH The TOWN & COUNTRY
('4:;:.?74%:;:{ Style, Qf:.ohfy, Price :;%l::n;;vsrinr:glci:q&w;:h ‘o'c“ef:;-. Choice of interior Decarators, Potterned after the papular credenta.

T EE W

truly superb

in_every detail. Avauabie for all size Piclure tubes 14~ to 27*

H-25%. W-267, D-23~

$39.89

alse available
'ovrozs;'unir 27* picture tube

H-31%, W-27%, D.23% H-41% W.25% D.ay» ’
sez 54 :‘.59.37 H-40%. W.26". D.23* H-40%. W-27%, 1).23% H-42%. W-36%. D-24~
’ MANHATTAN ‘or24or27- =, 167! 177, 10%) 207,
H-4614%, w:.rzvaf.:r::‘zzszés?zl; $98-56 SI 05'48 :‘;:.Hzi-mo;- PEE ] s] 09.62

1 : ,

#630 PARTS X COMPLETE SETS| | Moderizs 4 /630 ar any T4 Se PULSE KEYED AGC KIT
. — 1.49 Finest, monst accurate and the easlest Kit to install
f"!o;.‘{z.'f.:ﬁ,e’w‘;“’nazd“!;}e{g':gsz,gg“gcs. 14| | STANDARD CASCODE TUNER Entol 0, o T B it ke 31 Pesiivi
NI i . :
VIDEG AND ©F. I(IT.UWTifer?s 7.84 For better ali around performance COMPLETE SET OF PARTS 34.59
VARIABLE CONTROL KIT, 9 controls 5.83 49 Including O0ALUS tube & Instructions
SARIORSESISTOR Ky, Jo7 relfor . &8 [ | ey cmen ant s cnn 322
s 4 resistars.. 2. b oo a K ¥ .

ERACKET AND SHIELD KIT, 18 irems 8.63 | | SODE MANUAL with step-by-step in- prooks LIFE-SIZE TV Instructions, for  §9 4g l

ELECTROLYTIC CONDENSER KIT, 6 cond 7.37 buflding any #630 TV Receiver. Pastpaia
TUBULAR CONDENSER KIT, 38 candencers 4,28
CERAMIC CONDENSER KIT, 28 condensers 3.37 | | Brooks CASCODE MANUAL, how to install 50¢ HINTS FOR BETTER PERFORANCE, on  §{.00 '

MICA CONDENSER KIT, || condensers... 1.38 Cascode Tuner in any make TV Set,  Postpaid your #630 TV recelver. Postpaid

BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A, New York 7,N. .
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THE CBS-Colortron, an aluminized,
direct-view, tricolor picture tube de-
signed for use in color-television re-
ceivers, has been announced by CBS-
Hytron. Electromagnetically deflected
and electrostatically focused, the Color-
tron (HD-187) has a deflection angle of
45°, and an over-all length of 26%-
inches. It provides a choice of full-color
or black-and-white pictures on a screen
area of approximately 104 square
inches.

It is an all-glass tube with a 15-inch
envelope, and uses a unique mask-and-
screen assembly (see photo in Radio
Month). It is interchangeable with the
RCA 15-inch glass color tube.

The electron-gun assembly contains
three matched, electrostatic-focus elec-

tron guns, each similar to the gun used
in the 5TP4 projection-type black-and-
white tube. The phosphor screen of the
Colortron contains some 250,000 phos-
phor dots of each primary color, a total
of 750,000. These dots are arranged in
950,000 triangular groups, or triads.
Each triad contains one red, one blue,
and one green phosphor dot.

Typical operating voltages for the
HD-187 are: Anode 20,000; grid 4 (con-
vergence) 9,300; grid 3 (focus) 3,100;
with grid 2 of each gun at 200 volts,
grid 1 of each gun —45 to -100; with
grid 1 of each gun at -76; grid 2 of
each gun 240 volts.

Base diagram of CBS-Colortron HD-187.

Pin (1) heater; (2, 3) grids 1 and 2 of
red gun; (4, 5) cathodes of red-and-
green gun; (6, 7) grids 1 and 2 of green
gun; (8) no connection; (9, 10) grids 4
and 3; (11, 12) grids 2 and 1 of blue
gun; (13) cathode of blue gun; (14)
heater; metal flange—anode.

CBS-Hytron also plans to mass-pro-
duce a 2l-inch rectangular color tube
late next year.

RCA has announced production of
three new tube types, the 12X4, 6101,
and 6293.
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The 12X4 is a full-wave 7-pin mini-
ature vacuum type rectifier tube in-
tended especially for use in vibrator
type power supplies of automobile radio
receivers operating from a 12-volt stor-
age battery.

Rated to withstand a maximum peuk
inverse plate voltage of 1,250, the 12X4
can supply a maximum peak plate cur-
rent per plate of 210 milliamperes.
When operated in a full-wave circuit
with capacitor input to filter, and an
a.c. plate-to-plate supply voltage of 650,
the 12AX4 can deliver about 300 volts
d.c. to the filter at a load current of 70
milliamperes. With choke-input filter
and an a.c. plate-to-plate supply voltage
of 900, it can deliver approximately 370
volts d.c. to the filter at a load current
of 70 milliamperes.

The 6101 is a “premium’ medium-mu
twin triode of the 7-pin miniature type.
It was designed for use as a class A
amplifier and control tube in mobile and
aireraft equipment, where dependable
performance under shock and vibration
is a fundamental consideration. It is
constructed and processed to meet mili-
tary requirements.

Developed from the type 6J6, the
6101 has many unique structural fea-
tures. These features include additional
mica insulators to keep the mount rigid
and to lock the tube parts firmly in
place, and an embossed cathode which is
stitched to the top mica insulator and
securely anchored to minimize cathode
shift.

The 6293 is a small, sturdy beam-

ASSORTED TUBULAR

100

v BT
& Desirable Sizes 4'

$15.00 Value Only

100— “Resistors '3’
15 — conesins 4
15— “conpmarns 0
100— c‘ésﬁi‘;’&?'éﬁs *4-99
100— conpenaehs 4>
T00— ‘sesrorons 95

ASST. PILOT LIGHTS

100— #44, 45, 47, & S| 54'83
00— 2SS0 o "3-92
100— o e "3+
‘lo ___ VOLUME CONTROLS 52_94
10 = ASSORTED, LESS swms:u

Ve, V2, 1, 2 meg. and athers

ASSORTED, WITH SWITCH
TV SAFETYGLASS in POPULAR SIZES

Ve, Vo, |, 2 meg. and athers
VOLUME CONTROL

1.9

13%" x 16%4".$2.96 16" x22"..... $4.29
157%" x20%". 3.72 22%" x 25N, 6.47
17%” x 23%". 5.24 21V2" x27"... 6.98

RADIO & TV TUBES

STANDARD TOP KNOWN BRANDS

At 14¢ each —17, 35, 39/44, 77

At 39¢ each _ 3575, 35w4, 5Y3, 6ALS, 43,
80, sH6, 65Q7, 1257, 6FS, 7C5, TF5.

At 59¢ each _ 11Ds, 0z4, 5U4, 6ATS, 6Ks,
6SAT, bSKT, TFT, 11723, 4525.
At 69¢ each —Hs, 1G5, IT4, 175, 6C4,

4C5, 4AB4, 6AUS, GBE6, 12ALS, 125K7, 12SA7,
SOLE, 6BAG. 6AGS, 6CBb, 6SNT. TAB, 6ABT, 35L6,
EOBE. 125G7, 12AT6, 7VI.

At 72¢ each —iLe3, IRs, IS4, 3Q4, 3G5,
354, 12ATT, 12AU7, 12BES, 35Y4, 14AT.

At 98¢ each — 147, 183, 1LB4, 5V4, 6ACT,

6AHb, 6AKS, 6J6, 6SH7, 678, 4SD7, TFB, 25A8,
35A5, S0AS5, 117Z6.

®
TUBE CARTONS in Lots of 100

(10% extra discount in lots of 1000)

SMALL PEANUT I"x1"2%" $ .89

LARGE PEANUT !"xI"x2%" 98
GT TYPE Vo' xiYa"3%" ...... 1.06
SMALL G 1/2"x12"x4Y2" ..... 1.39
LARGE G 2"x2"x5" ........... 1.59
EXTRA LARGE 2Y4"x2Ys"x¢!/2" 2.97

TV PLASTIC OPEN MASKS

Used in conjunction with safety glass

177 — Rect. 141" x 1TVp"
21" — Rect. 18" x 2% ......
24" — Raund 20" x 27"
27" — Rect. 213" x 21" ooiiieeine

MISCELLANEOUS ITEMS

ONE POUND ROSIN CORE SOLDER..... $ .59

UNIVERSAL OUTPUT TRANS. (any tubel.. .89
& FOOT LINE CORD, molded plug......-- Rl
VARIABLE CONDENSER, 2 gang, super.... .59
I. F. TRANSFORMER, 456 KCeooooveananoonn 49
). F. TRANSFORMER, FM 107 mcoeeerees .58

VOLUME CONTROL L/S Ya. /2. } or 2 meg .24
VYOLUME CONTROL W/S Y4, 13, ) or 2 meg .47
FAMOUS MAKE CRYSTAL PICKUP....... 2.44
CRYSTAL CARTRIDGE, fits most pickups.. 1.42

UNIVERSAL PICKUP, 78, 45, 33 pMmeccaces 4.63
PHONO MOTOR, 78, 45, 33 rpm... . 4.97
PHONO AMPLIFIER, incl. 3 tubes..ccenen 4.87
HYTRON PROBING TWEEZERS. ......... .35
HYTRON TUBE PULLER.......cccccvcrcn 75
HYTRON SOLDERING AID....ccvernnves .49
HYTRON TUBE LIFTER......cccocvccccs A5
HYTRON PICK-UP STICK. ... .05
HYTRON 7-PIN STRAIGHTENER. . .55
HYTRON 9-PIN STRAIGHTENER......... .55
HYTRON AUTO RADIO TOOL.....connee .24
SPRAYWAY PLASTIC SPRAY....cccocvve .98
SPRAYWAY ALUMINUM ENAMEL....... .98
TV HIGH VOLTAGE PROBE.....coo000ee 49
IV BACK CUP, recesses C.RT. coecnnncee .59

TV CRYSTAL-CLEAR LUGITE MASKS

Framed in Rich Gold Leat Finish

Tube Size Dverail Dimensions

17" — Rect. 132" x 177 ....ooeeeen .$5.97
21" — Rect. 15%” x 20%" ......... .. 8.84
24" — Round 20%;" x 264" .. L....14.65
27” — Rect. 23" x 27" ... 15.48

(Including Set ef Rose

Resistor & condenser code charts FREE with each order

BROOKS RADIO& TV CORP., 84 Vesey St.,Dept. A, New York7,N.Y.
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means distinctly better listening

The Radio Craftsmen, inc., 4401 N. Ravenswood Ave., Chicago 40, lil,

developed Automatic Frequency Control. High

sensitivity for fringe areas.

isplay in color,
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Small note cards
{available for ali

on counter shelf or window.

sed individually

can be v

4. C4A00 Amplifier offers exceptional per-

Frequency reponse:

15-20,000 cps, less than 1% distortion.

formance at low cost.

products)

specially designed

2.C20 Coaxial Speaker,
to Craftsmen specifications.

12" woofer and

5. C30 Three-speed Record Player fea-

tures chrome foce plate,

dual-sapphire vari-

twork.

horn tweeter, self-contained crossover ne
3. C10 FM-AM Tuner features Craftsmen-

d.

able-reluctance pickup. Specially designe

N

power-amplifier tube intended for pulse
modulator service in both fixed and
mobile equipment.

Rated for service with duty factors
up to 1.0 together with a maximum
averaging time of 10,000 microseconds
in any interval, the 6293 offers the

' equipment designer a wide choice of

operating conditions involving different
combinations of pulse lengths and repe-
tition rates. For example, the 6293 can
deliver a peak plate current of 3 am-
peres during a pulse length of 30 micro-
seconds under conditions with duty

| factor of 0.003 and plate-supply volt-

Type GL-6299 is a coplanar triode.

age of 2,000; or a peak plate current of
1.4 amperes during a pulse length of
200 microseconds under conditions with
duty factor of 0.02 and plate-supply
voltage of 3,500.

General Electric is producing a new
metal-and-ceramic receiving tube with a
noise figure of 8.5 decibels or better and
a power gain of 16 decibels at 1,200
megacycles.

The tube, type GL-6299, was devel-
oped to offer a solution to some of the
military u.h.f. designer’s high noise-
level problems in lower frequency radar
equipment.

The GL-6299 is a coplanar triode de-
signed specifically for use as a low-level
class A r.f. amplifier operating at fre-
quencies as high at 3,000 megacycles. It
is 1 inch long, weighs 1§ ounce, and is
gold-plated to improve conductivity and
resist corrosion.

CBS-Hytron has announced produc-
tion of a beam-power tube designed for
use as a horizontal deflection amplifier
in television receivers, the 6CU6. Com-
pletely new in design, the 6CU6 is a
rugged replacement for the popular
6BQ6-GT and is engineered to meet
the demands of C-R tubes with deflection
angles up to 70°. The 6CU6 features
a larger bulb and a larger plate area
that permit greater heat dissipation.
Its specially designed micas and plate
suspension provide arc-free perform-
ance. The 6CUS6, interchangeable in all
sets designed for the 6BQ6-GT, has an
increased peak positive plate voltage
(6,000 absolute maximum), longer life
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at high line conditions, and increased
ruggedness to withstand momentary
overloads.

Amperex Electronic Corporation an-
nounces the addition of a new tube,
type 6252, to its line of twin tetrodes.
It is a lower-power version of Amperex
type 5894 AX9903. Its maximum plate
dissipation rating is 20 watts under
ICAS conditions and it works efficiently
with a power output of 12 watts at
600 me. .Jt has been successfully oper-
ated as a frequency multiplier over the
entire u.h.f. television band. The tube
is particularly suitable for low-drain
mobile transmitters and multiplier
chains.

Rounding out a wide selection of new
tubes this month, RCA announces pro-
duction of the 5ABP1, 5ABP7, and the
5ABP11, a new series of 5-inch, flat-
face, C-R tubes utilizing electrostatic
focus, electrostatic deflection, and post-
deflection acceleration. They differ from
each other only in the spectral-energy
emission and persistence characteristics
of their respective phosphors, P1, P7,
and P11.

The 5AB types have exceptionally
high sensitivity and low capacitance
electrodes provided for vertical deflec-
tion. These electrodes are especially
suited for operation from wide-band
amplifiers, the high sensitivity making
up for the low signal output of such
amplifiers, and the low capacitance
providing the type of load into which
such amplifiers work best. The hori-
zontal deflecting electrodes have higher
sensitivity than previous similar elec-
trostatic types while retaining full
sereen deflection.

Another feature of these new types
is the small size and high brilliance of
the fluorescent spot, characteristics
which make it possible to ‘“‘see” more,
even with high-speed phenomena. The
5AB types can generally be substituted
for the corresponding older 5C types
to give improved performance. END

STATEMENT OF THE OWNERSHIP, MAN-
AGEMENT, AND CIRCULATION REQUIRED
BY THE ACT OF CONGRESS OF AUGUST 24.
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the stockholder or security holder appears upon
the books of the company as trustee or in any
other fiduciary relation, the name of the person
or corporation for whom such trustee is acting:
the affiant's full knowledge and belief as to the
circumstances and conditions under which stock-
holders and security holders who do not appear
upon the buoks of the company as trustees, hold
atock and securities in a capacity other than that
of a bona fide owner.

H. GERNSBACK, Publisher.
Sworn to and subscribed before me this 28th day
of September, 1953. [Seal) Maurice Coyne, Notary
Public. (My commission expires March 30, 1954.)
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HANDLE any TELEVISION

or RADIO

easier, better
«scaand faster!

Get Ghirardi’s big

PROFESSIONAL SERVICE

TRAINING LIBRARY

...at the special money-saving
combination price!

TRAIN FOR BETTER JOBS ... BIGGER PAY!

Here’s the blggest one-twe punch in mwdern service
tralning —and at the lowest price!

Let these two. up-to-the-minute Ghirardl tralning books
teach you to handie ALL types of AM, KM and Tele-
siston service work by approved modern methods. Learn
to handle Jjohs faster, with less testing. I'oliow the fast,
accurate professional service procedures that are so
clearly explained—and watch both your service efficlency
and your earnings soar!

It broken Into lesson form and sent to you as a *‘course”
vou’d regard this new Ghirardl training as a bargaln
at §100 or more. Instead. you buy hoth biz books for
the bargain price of only $12 (you save $1.25!)

Written so you can understand every word. these two
great hooks train you to service any type of home radie-
TV -electronic equipment ever made. Almast 1300 nages
and over 800 clear {llustrations show step by step
how to locate troubles faster and then repalr them in a
fraction of the usual time. Each hook is profusely il-
lustrated. Each contalns the latest data on the most
modern methods and equipment. Together. they provide
complete service tralning and they‘re ldeally sulted for
every day, on-the-job reference to help vou solve puzzlln7
service problems in a jiffy. Read them for 10 ful
days at our risk. You be the judgel

1 Radio & Television Receiver CIRCUITRY and OPERATION

by Ghirordi ond Johnson

It’s lots easier to repalr ANY radlo or television set
when you know all about its cireults and just why and
how each one works. You locate troubles In much less
time and with less testing. You repair them faster.
ketter—and more profitably !

That's why Radlo & 'Telesislon Receiver ('IRCUITRY
AND OPERATION s invaluable to servicemen who
want to be well equipped to handle today’s complicated
receivers! First it gives a complete understanding of
all basle ecircuits and thelr varlations. It teaches you

669 poges, 417 helpful illustrotions

to recognize each one quickly. Then it shows how to
eliminate useless testlng and guesswork In making
repalrs,

Throughout, this hook gives you the kind of above-
average training that takes the ‘‘headaches’’ out of
serviclng—the kind that fits you for the better-paid jobs.
Covers all basic circuits used in modern TV and radlo
recelvers as well as phono pick-ups and record players.

Sold separotely for $6.50—or see blg
MONEY-SAVING COMBINATION OFFER below!

2 Radio & Television Receiver TROUBLESHOOTING and REPAIR
by Ghirordi ond Johnson 822 poges, 417 cleor illustrotions

This big book 1s designed to make the tough service
Jobs eusy- und the easy ones a ‘‘cinch.””

Throughout {ts 822 pages. Radio & Televislon Receiver
THOUBLESHOOTING AND REPAIR 1is a complete,
how-to-do-it guide to professional service methods of
the sort that help you handie jobs a whale of a lot
faster and make more money doing it! For beginners,
1t s u complete. earlly understood course in every phase
of the work. For busy servieemen, it is a quick way to
“*brush up’’ on specifie jobs; to develop faster trouble-
shooting methods and short cuts: or to find fast answers
answers to teugh
vervice problems

complete ...
have the data you need

the two.

at  your fing;rsiipsl—r—; Name.....
WHEN YOU NEED IT!
Check SPECIAL COMBINA- ASnests

TION OFFER in coupon.

10-DAY FREE EXAMINATION

Dept. RE-123, Rinehart Books, Inc.,” Technical Division,
232 Madison Ave., New York 16, N. Y.
Send books checked below for 10-day FREE EXAMINATION. In 10 days,
| will either remit price as indicated or return books postpaid and owe

Check here to order books singl,

Make your you ' nothing.
1 ini ] Radio & TV Receiver
service training < - CiaCuITRY & OPERATION
Iibrary (Price $6.50 separately)

] Check here for MONEY-SAVING COMBINATION—Save $1.251

Both of the above big books at the special price of only $12.00 for
(Regular price $12.75—you save $1.25.) Payable at the
rate of $3 after 10 days if you decide to keep books and $3 a month
thereafter until the total of §12 has been paid.

City, Zone, State.

OUTSIDE U.8.4 —$7.25 for TROURLESHOOTING & REPAIR book ;

$7.00 for CIRCUITRY & OPER
with order only. Money refunded if you return books in 10 days.

Modern test methods are clearly explalned—from *static’
tesis to dynamic signal tracing and all the rest. Special
problems in hard-to-fix troubles are explained. Step-by-
step charts denionstrate professional procedures almost
at a glance. An outstandingly clear television section
brings you up-to-the-minute tralning on everything from
general troubleshooting. pattern analysis and repalrs to
what to do about fading or handling troublesome inter-
mittents -and dozens of other subjeets.

Sold separately for $6.75—but save money

by ordering the MONEY-SAVING COMBINA-
TION OFFER below. Send coupon todayl

Radio & %V Receiver
TROUBLESHOOTING & RE-
PAIR (Price $6.75 separately)

ATION; $13.00 for both books. Cash

|
|

WITH THE TECHNICIAN
NATESA HOLDS CONVENTION

Nearly 700 service dealers and tech-
nicians from 35 areas from Texas to
Ontario convened in Chicago October
9, 10, and 11 at the Fourth Annual Con-
vention of the National Alliance nf
Television and Electronic Service Asso-
ciations. The records indicate 659 reg-
istrations during the three days of the
convention. In addition, some 80 com-
paries rented booth space for exhibits
of items of interest to the service pro-
fession.

The October 9 sessions were cevoted
to the subject of business promotion.
Highlight of the day was the talk by
Professor J. H. Hazlehurst of North-
western University: “Are You Training
Your Competition?” Professor Hazle-
hurst pointed out that most TV tech-
nicians are trained on the .ob, and that
it costs time and money to train them.
He suggested means for making the
greatest use of that training and re-
taining the employee, instead of hand-
inz it over, along with the employee,
to a competitive organization.

The second day witnessed possibly
the most brilliant collection of papers
ever read before a service convention.

| Opening with a talk on u.h.f. and u.h.f.

|

|

antennas by John Spack of Amphenol,
the program continued with the now
famous talk “How To Interpret What
You See,” by Bill Ashby, Raytheon
field engineer. Dan Creato, vice-presi-
dent of RCA Service Co., spoke briefly
on training for color TV, and intro-
duced E. R. Klingman, who unveiled

|RCA’s new Color TV Dynamic Demon-

1

f

| Later there was an

strator. This is a complete color re-
ceiver, mounted on a somewhat larger
board than the older and now well-
known black-and-white Dynamic Dem-

| onstrator. Constructed under the super-

vision of Merrill Gander, chief engineer
of RCA Service Co., it operates as
well as a more conventionally wired
color receiver. With all its 540 parts
and 1,180 soldered connections out in
sight, it offers an opportunity to dem-
onstrate the correct adjustment of a
color set as well as adjustment of many
forms of possible malfunctioning.

A Sunday crowd of visitors inspected
the exhibits on the third day of the
convention. An informal demonstration
and discussion on color television occu-
pied the earlier part of the afternoon.
excellent funda-
mental talk on transistors by C. E.
Walters of RCA Service Co., following

{ which Howard Sams and Bill Renner

of the Sams Photofact Service dis-
cussed u.h.f. problems.

The whole slate of NATESA officers
was re-elected for the next year. They
are Frank Moch, Chicago, president;
J. B. McDowell, Kansas City, secretary
general; John Hemak, Minneapolis,

| treasurer; Bertram Lewis, Rochester,
{N. Y., Eastern vice-president; Harold

(Dusty) Rhodes, Paterson, N. J., East-
ern secretary; Fred Colton, Colum-

[ bus, Ohio, East-Central vice-president;

Francis Fingado, Denver, Colo., West-
ern vice-president; Homer Mauer, Chey-
enne, Wyo., Western secretary; and
Vincent Lutz, St. Louis, Mo., West-
Central vice-president.

RADIO-ELECTRONICS



WITH THE TECHNICIAN
BETTER BUSINESS

The Better Business Bureau of Co-
lumbus, Ohio, recently paid a telling
tribute to organized service enterprises.
Speaking through its publication “For
the Home Folks,” the Bureau stated:
“The Columbus BBB is happy to re-
port that it has never had a complaint
against any member of the Associated
Radio and Television Service Dealers”
(the local service association), and goes
on to point out that ARTSD is living
up to its insignia: “Certifi.d Radio and
TV Service.”

ARTSD has also solved a very im-
portant topical problem in modern serv-
icing, namely, the correct definition of
a high-fidelity enthusiast. According to
ARTSD Service News, “A true high-
fidelity fellow is one who, when he hears
a girl singing in the bath, puts his ear
to the keyhole!”

RETMA SPONSORS COURSE

The Radio-Electronics-Television
Manufacturers Association September
21 opened a pilot course for training
radio-TV service technicians in New
York City. The course is open to prac-
ticing technicians with three or more
years experience. Both classroom and
laboratory instruction in advanced serv-

ice techniques are included in the pro-
gram. RETMA member companies do-
nated 15 benches of test equipment as
well as TV receivers, components, an-
tennas, and printed instructional ma-
terial. The photo shows one of the test
benches, with students at work.

NOW IT'S FTRSAP

The Pennsylvania State Federation,
at a meeting held in the Sheraton Hotel,
Pittsburgh, decided to take final action
to change the present chartered title
of the organization to The Federation
of Television Radio Service Associa-
ticns of Pennsylvania. Action was to be
effective with the October meeting.

A panel discussion was held on the
effect of Pennsylvania’s newly enacted
Consumers’ Sales Tax Law and its ap-
plication to the service industry in the
State. A number of delegates felt that
tax registration would more clearly
define the margin between a whole-
saler and retailer, since the latter also
requires a State registration number.

NEW GROUPS JOIN NATESA

Three new radio-TV associations
have joined NATESA, Frank Moch re-
ported at that organization’s annual
meeting in Chicago. The new groups
are: Association of Television Service
Companies, Cincinnati, Ohio; Associa-
tion of Western New York, Buffalo;
and Rhode Island Radio and Business-
men’s Association, Providence. END
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““gave with confidence”

Completely
Wired

LOWEST PRICEO SIGNAL
GENERATOR, BROADCAST BAND

New simplified circuit provides the follow-
jng switch tuned, tone modulated fre-
quencies:
1. 455 K.C.—Intermediate I.F. freguency
2. 1500 K.C.—High frequency of Broadcast

Band
3. 600 K.C.—Low frequency of Broadcast

Ban
4. Audio tone—for audlo amplifier trouble
shooting
5. An attenuator control is Included for ad-
Justment of the output signal strength
Housed in small black bakelite cahinet size
6"x6"x3%,%. Can be useful for

alignment of all Broadcast $7_95

Band radio receivers.  compietely Wired.

INTRODUCTORY OFFER
Deduet $1.00 if ordered with Kit | er ¥2

¥ AL O
inmisanzni Y
i

6-TUBE RADIO KIT
Kit #2—A low-priced & TUBE KIT de-

signed far high sensitivity, excellent
selectivity and good tone quality. Uses
25L6, 2526, 65Q7, 65A7, 6SK7, 65K7 in
an easily constructed circuit. The &
Tube Kit is shipped with all parts,
including punched chassis, resistors,
condensers, coils, sockets, PM Speoker,
hordware, etc.

And at ! t pri f

A ey 269

e g 3
PHONO OSCILLATOR

Not a Kit!
Wireless phono oscillator transmits re-
cording for crystal pickups or voice
from carbon mike through radio with-
out wires. Can also be used as an

AL oot infercpkmm p 'by (usinig d.P.M. speaker
- os mike. Price (excluding
___? vy tubes) ..iceiiiceiceniiaes s2'95
@_ With Complete Set of Tubes. ...$3.98
 ———

5 TUBE AC-DC SUPERHET KIT

Kit #1—Five Tube superheterodyne kit,
A.C.-D.C. contains all components re-
quired to construct this latest design,
highly sensitive suparheterodyne broad-
cast receiver, complete with blac

k
bakelite cabinet (excludes
wire and solder) ....Only 57'95
Kit of § tubes (12ATS, 12BAS,

12BE6, 35W4, 50C5). Only $3.25.

D 1273

INSULATED RESISTOR KIT

Contains 100 resistors Y3, V2, 1 & 2
watts from 5% to 20% tolerance.
Housed in a transparent plas- s] 65
tic box. Price complete d

D 1278 PAPER TUBULAR
BY-PASS CONDENSER KIT

Contains 50 by-pass condensers rang-
ing in capacity from .005 mid. to 5
mid. and at valtages from 200 to 1600,
housed in a plastic transparent cabinet,
size 7" x 32" x 14" Price $2.95 per kit.

EDLIE Electronics

[ ——=——— BARGAINS YOU'VE NEVER SEEN BEFORE!— — — — — -

GROUND PLANE ANTENNAS; 10-20-40 Meters

SUPERSENSITIVE TWO STATION
INTERCOMMUNICATION SYSTEM.

The wunit is suitable for use in home,
office, factory, nursery or sick room.
So sensitive it will pick vp a baby’s
cry at a reasonable distance, Operates
from LIS volts AC/DC. Both stations
housed in compact plastic cabinets
(6”x6"x3'y”),_and requires only 2 wires
to connect. Furnished with 50 ft of twin
conductor wire. Price $16.95

D 1279
DISC CONDENSER KIT

Contains an assortment of 50 Erie type
disc ceramicons, inciudes the follow-
ing capacities 001, 2 x .001, .0015,
2 x 0015, 2 x .004, .0047, .005, 2 x .005,
01, 2 x .01 and 10 assorted printed
circvited capacitors, housed in a trans-
parent plastic box. Price $2.95 per kit.

The Lowest Priced Kits on the Market

Electronic Code
Practice Oscillator
& Blinker Kit

AC/DC or
Bottery Operated!

Kit #3—One of the
most practical Code
Practice Oscillators
ever designed, yet
one of the simplest
to build and operate.
Can be used with any
number of head-
phones. Adijustable
Pitch Control—Any
type of headphone
can be used.

No warmup time—
ready to operate
instontly.

Simple and safe to
operate.

Operates anywhere—
with AC or
power, or from a 90
volt Miniature Bat-
tery.
Learn Blinker Code
with flashing light.
Blinker can be vsed
as signaling device.
International Morse
Code included.

Kit $1.9$ Assem-$99.98
each bled

3-TUBE PHONO
AMPLIFIER
Not a Kit!

An assembled unit
ready for installation
using tone and vol-
.ume control and six
feet of rubber cord
{Not including Tubes)

5095

With Complete
Set of Tubes .. 53.95
D 1275 Ceraomic
Condenser Kit

Contains 50 assarted
ceramics ranging
from 0.5 mmfd to 2000
mmfd, housed in a
transparent plastic
box.Price$1.95perkit.
—————————

Terms: All merchandise
shipped 0.8, New
York City, prices are

subject to change with-

out notice. Include 2007

deposit for €.0.D."s.
WRITE FOR NEW
CATALOG— Free!

154 Greenwich St.

ew Yo

DI 9-3143

rk 6, N. Y

CASED TRANSFORMERS

SIGMA 4F: 8,000 ohm: 1 Ma.
N BK-38; 11000 ohm. 14 Ma.,
SIGMA SF; Cased—dual 130 ob 13-

1025-SN; 24 Voilt. heavyuduty

ER,
(less Baitery) for model planes or boats
RE

H 1 ms, 6 Vol
wWestern Electric POLAR Relay—D1 83119A—SPDT—
[s)¥ST-NC. 0 &

vy 2 Brk + 1 Mk ..
STRUTHERS type:3000 ohm coli—2Db) + SPST ..

mica capacitors at rock hottom
Al Material Guaranteed

FREE—_with order of $10.00

tive 10,000 ohm

Pri 115V /Sec 600V CT, 175 Ma,

m a
S0 Watt ward Leonard 7000 ohm POT—with knob

—ecasily made with our painted-copper-plated WHIPS SV/3A. 6'3\'/413_,:\.95
Zthreaded tapered sections—16 n..__sz.as; 32 ft.—$5.25 pry 216.224V 50-60 cycle/Sec 5V CT/2214 Amps 6.95
NEW SELENIUM RECTIFIERS_Bridge Yype Pri 220V '50-80 cyciesSec- 10.2V/10A:" 10.2V/10A:
Capacity 1 Amp__2 A. SA. 10A. 20A. ¢ SA; 1234V 2.8A: 1234V/TA ... B.4S
2- 18 Voits| $1.35 $ 2.20|$ 4.50 8 6.75/813.2% c"f,"H:r"‘;"_‘l"Afn"°l"l‘3;,}‘° R M e
o2- 18 Volts] $3-321% 360/ ° B.30| 12.751 25.30| oyNAMOTORS—GV 00 Volts. 165 Ma, 9.50
90-130 Voits  7.50 | 10.50| 29.75) 44.93 | 79.50 falntivd b by et 44 s T8y (R /600V-200 Ma
METAL CABINET—-13LoxB34x6—less front panel, .$.7$ 9.50
JUKEBOX CHROME SPEAKER ENCLOSURE with STORAGE BATTERIES -2 Volt: 3”x4"x51k% .... 2.75
5% Speaker (Table Maodel) ... ... o PR " MINIATURE 6 Volt—Willard NT6—214xi34x31a 2.45
METERS—27: 0-1 Ma.—$3.75: 500 ‘microA.— 3.85 BATTERY CHARGER: 2-8 Volts/8 A: with Indlcator 7.95
CRYSTAL—27.255 Mc.—Petersen ZOA . ........ 4.78 CMARGER—For HEAR. AID & Fort 114-90 Volts. . 6.50
SPECIAL—Guaranteed TUBES— 1/6 WP MOTOR—12’24 Volts DC-O K for 6 Volts. $.2S
RK-61 $3.45 XFG-1 $3.35 3D6 $.98 “fm:’o" Tiny MOTOR, 6000 RPM with double b
RADIO CONTROL EQUIPMENT A T VARTABLE spced’ GEARBOX . | 5
TRANSMITTER & RECEIVER KiT_License Free. .€9.95 ABOVE MOTOR v VARIABLE spccd GEARBOX. . et
All_parts_& diagrams (less tubes & crystal) to build DC GENERATOR: 12/24 Volts to 12 Amps. (requires
5 A att lTrlnn;[mIltgrcMnl ‘o%oTube lhzllltwehzht Re- 16 HP or larrver motor w. &;:neyu .......... 5.25
ceiver, including m ay H A ¢ 2 .
CONPUETE RADIO CONTROL OUTFIT—Aristrol TRANS. OV PTIB MOR 50 Cyele 28 TP
3 d
M Boomerang RECEIVER SCAPEMENT ALLEN-BRADLEY ‘')’ POTS: 5 assorted sizes for 1.75
...... $7.50 POWER POTENTIOMETERS: 235000 oh Watt .49

.95
75

DELIVERY. Tremendous stock of oil and transmitting

prices. S8end requirements.
Free Catalog “'E’
or more, cholce of Sensl-

Relay, new BC-366 or Ball Pen.

All_ Kits include Diagram
MI{:.TH‘V}IEESRG&I’T‘—B‘“S; arta u')tybund {less casg)lg JZSGCYROI SEiLEcNTROYlecs'Izcg. Y
Ma: 6, L olts ontinulty . ......... . 4 o
RE PROBE KIT—For Scope, Sig. Tracer, VIVM.. 2.4% anal STWo z“."z’g' ' .
VIBRATOR TRANSFORMER—Standard 6 Volt typ 95 =
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WO OSCILLOSCOPES

THE NEWEST, THE ONLY ONE OF ITS KIND!

8'2” OSCILLOSCOPE: PRECISE MODEL #308

Now another great Precise Oscilloscope!
The only 8% " Oscilloscope on the
Commercial Market. . .in Kit or Wired
Form ... at an unbelievably low price.
Designed to bring you true TV picture
clarity and laboratory tested accuracy.

ALL THE QUTSTANDING FEATURES OF THE
MODEL 300 as shown below, PLUS:

% INTENSIFIER ANODE

% HI-LOW-NORMAL SYNCH. (A Precise First)
% 8% INCH TUBE (A Precise First)

% VOLTAGE REGULATION (A Precise First)

“Seeing is Believing"—Go and See!
your nearest jobber
$129.50

308K—kit form
SPECIFICATIONS PRECISE MOOEL 300 OSCILLOSCOPE

VERTICAL - Vert cal flal (39b) OC through S megacycles with sensitivity of
greater than 10 millivoits push-pull- (394 Mitlwolts cm); Constant Resist-
ance; Push-pull input y converted to g normal or
feverse phase by shorting bar at inputs I and 2, Frequency compensated
vertical stepping attenuator selects AC or DC inputs, Push-puil DC ampli-
fiers trom input through outoul: Internai electromc miming through inputs
1 and 2; five-way binding posts.

POSITIONING — Bridge type positioning on vertical and horizontal does
nol vary tube characterstics

HORIZONTAL — Frequency compensated stepping attenuator tn horitontal
amplifier, Push-pull Horizontal out,

BLANKING — Internal (return trace blanked), esternal ireturn trace aot
Blanked), 60 cycie or 120 cycle Bianhing through Blanking amplihier cir.
cult.

SYNCHRORIZATION External, Internal  Positive, (nternal Megative,
Internal 60 cycie or Internal 120 cycle synchrontzsfion

SWEEP RATE — Driven o¢ non-driven linear sweeps from 1 cycte to B0KC
in five ranges (1.10 cycles uses external C cwcuily; Trigger potentiometes.
MAGNIFIER — Electrome magnifiee and magnifier positioner allows any
part of a signal to be magnified up ta ten times (equivalent Lo 70 inches
of horizontal deflection).

CALIBRATION Internal square wave calidrstor and potentiometer for
vsng oscilloscope al & VIVM on Peak to Peah measurements
CALIBRATION SCREEN —- Edge-illuminated scale and graticule may b
turned on or off; filtered screen

OUTPUTS ON FRONT PANEL —— Plus Gate output: Sawtooth output, 60 cycle
phasing output; 60 Cycle unphased output; Calibralion output

FOCUSING — Astigmalism, focus and Intensity controt

CRY — NEW 7° Tube, normally supplied 15 medium persistency Iydpde
(a;:lnlos:ope green trace) — high persistency types avai'able at a
coy

OIRECT — Deflection plates available from rear of Cabinet
INTENSITY MODULATION — Z modutation through moduistion smpiiter
GENERAL — Low loss components; Over-designed tused power supply for i
2ddttional ciecuitry. Dreply etched aluminum panel, New parts
manufacturers — (NO SURPLUS . Steel cabinet. 11” x 14*
Oemodulator Probe ang Mode! 960 Capacity Attenuatar Probe available af
extra cosl — please see specihications on tollowing pages.
There are many additional features and curcurts 10 Wit form, which may be t
added 1o the Mode! 300 Please write us for descriptive fiterature,

300K—Kt form $94.95

300W—factory wired —_ $199.50

—

ey
itional

MODEL 960
10-1 CA. PROBE

$5.95 —

912

MODEL
F Oue

1 3
- s4

it R

MODEL SJSIV E —
UNIV _AF SINE, $Q
& PULSE GEN
[

MODEL 630K
RF-AF-TV & MARK GEN.
$33.9

MODEL 610K
RF SiG. GEN
$23.95

MODEL 399
HI-VOLTAGE PROBE
MOOEL 468K o

RES. DECADE BOX ™ $6.98
$18.95

Prices shghtly higher in the West. Prices ang
specifications subject to change without notice.
F---------------_-----1

¥ PRECISE DEVELOPMENT CORP. Depr. RE 24
999 LONG BEACH ROAD » OCEANSIDE, L. 1., NEW YORK i
8 GENTLEMEN: Without any obligation on my port, kindly send §

MODEL 907K

DELUXE VAC

MODEL 909K

VAC. TUBE VOLTMETER TUBE VOLTMETER
$25.98 $38.98

ALL ABOVE KITS AVAILABLE IN WIRED FORM

me the following: 1

[ PRECISE CATALOG 1

[J NAME OF DISTRIBUTOR NEAREST ME I

[ NAME —— [

DEVELOPMENT CORP. ADDRESS — — ]
OCEANSIDE, NEW YORK cy. ——-2ONE STATE

1

NEW PATENTS

CONTRAST CONTROL

Patent No. 2,641,649
Robert H. Pierce, Palatine, I,
{Assigned to Radio Corp. of America)

TV circuits, like radio, suffer from limited
dynamic or contrast range. The original TV
signals must be compressed for transmission
through video channels. For best contrast, it may
be desirable to compress voltages representing
light areas, and to expand those representing
dark ones, while reducing the over-all range, This
control network is instantly adjustable, and
maintains constant impedance. It uses four recti-
fiers (1N34) and two 1,000-ohm ganged potenti-
ometers. The output impedance is about 350 ohms.

Assume that the movable arms are at the left
of each potentiometer (see Fig. 1). If the video
input is negative, its path is through D1, D2,
and the potentiometers. Rl is minimum and R2
is maximum. The network becomes a voltage
divider that passes most of the signal to the load.
The greater the negative voltage, the better the
conduction through D1, and the higher the per-
centage of signal traunsmitted. In other words,
negative signals are expanded. See curve A in
Fig. 2.
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Positive signals pass through D3, D4, and the
potentiometers. In this case, Rl is maximum and
R2 is minimum. Less than half the input is trans-
mitted. The greater the positive signal, the greater
the conduction through D4, and the smaller the
percentage of voltage passed on to the load.
Thus, positive signals are compressed as shown
by curve A.

When the potentiometer arms are both moved
to the right, conditions are reversed. The positive
signals are expanded, the negative signals are
compressed. This is shown by curve C.

With the potentiometer arms set to mid-point,
there is practically no compression or expansion,
and the contrast remains unchanged (curve B).

SPACE CHARGE CONTROL TUBE

Patent No. 2,607,861
Herbert M. Wagner, Asbury Park, N. J.
{Assigned to the United States of America
as represented by the Secretary of the Army)

Billions of grid-controlled tubes are used for
communication, computation, and control. Their
performance is best at low and medium fre-
quencies. At very high frequencies, efficiency
drops off. This is due primarily to inductive and
capacitive effects. This inventor suggests the use
of an electron cloud for a grid. In this way the
frequency range can be greatly extended.

The space-charge tube is shown in diagram.
Its electron gun appears at the left of the tube.
Cathode K1 emits electrons which pass through
grid G toward the plate P1. They must travel
over a relatively long path, so they remain within
the tube for a considerable time. Thus a space
charge is built up. The main tube discharge
occurs between cathode K2 and plate P2, and is
aided by accelerating grids Al, A2, Output cur-

RADIO-ELECTRONICS



rent flows through the load and high-voltage
supply.

When G goes more positive, it passes more
electrons and the space charge grows. The charge
is negative so it opposes emission from K2. For
example, if G is driven beyond cutoff, there is no
space charge at all. Output current would then
be maximum. Thus the input signal modulates
tube output at all times.

Absence of a metallic grid reduces the input
capacitance and means a far greater input im-
pedance. A space-charge tube of this type has
possibilities for both control and amplification.
For high gain K2 should be a much larger element
than K1.

DIRECTIONAL TV ANTENNA
WITHOUT MOTORS

Paotent No. 2,585,670
Marvin P. Middlemark, Woodside, N. Y.

This is a directivity control for TV antennas.
The antenna may be a crossed-dipole affair as
shown. Leads from its four conductors end at a
9-position switch located near the receiver. The
viewer turns the switch as required for maximum
signal and minimum ghost.

The switch has two sections, X and Y. Each
has seven fixed contacts, one of them a common
terminal. Also, each section has two mowmble
contacts (shown shaded). The smaller conticts
(one on each section) are strapped together. The
antenna conductors, 1 to 4, connect to certain

switch contacts as marked. For example, 3X

indicates an X terminal to which 3 is tied. Note
there are two of them.

In the position shown, conductors 2 and 3 feed
the TV receiver through the common terminals.
Also, 1 and 4 are shorted through the small
movable contacts. Response is maximum from a
direction midway between tbe effective con-
ductors, that is from the east. As the switch is
rotated from one position to another, the direc-
tional pattern changes. The table lists various
positions (counting clockwise) and results ob-
tained.

s ot E———
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X Y Max, Pickup
Position Tiesto Ties to  Sharted from
1 3 2 I, E
2 2 31 SE NW
3 4 3 2, 0 S
4 4 ] 3 2 w
5 3 1 2.4 SW NE
] 2 | 4,13 N
7 3,4 1, 2 EW
8 2,3 i, 4 NS
9 2,4 1,3 NE NW
SE SW
PUSH-PULL

TRANSISTOR AMPLIFIER

Patent No. 2,644,859
Loy E. Barton, Princeton, N. J.

\Assigned to Radio Corp. of America)

A point transistor amplifier may be connected
either with grounded base or grounded emitter.
The first is more stable, the second permits more
gain. This circuit feeds the transistor in push-
pull. Neither base nor emitter is grounded. A
ground tap is placed on the input coil between the
emitter and base terminals.

The turns ratio between windings A, B, are
determined as follows. The ratio between base and
emitter impedances must be known. The base
input resistance will be negative, 1f, for example,
the base resistance is 10,000 ohms and the emitter
has a positive resistance of 500 ohms, this is a
ratio of 20 to 1. An impedance ratio of 20 means
a turns ratio of V20 or 4.5 to 1. Thus A should
have 4.5 times as many turns as B. A turns ratio
of 45 to 1 is typical. Since the turns ratio varies
as the square root of the impedance ratio, it
will not vary greatly. R and C form a bias network
for the emitter. END

Get This Valuable Book ™ Just for Examining COYNES New 6-Volume Set

Yes, you get this big, brand new book, “150
Radio-Television Picture Patterns and Di-

agrams Explained”, absolutely FREE! Just
off the press! Gives complete wiring circuits
and diagrams on the latest Radio and Television Sets.
Easy-to-read, large 814 x 11" pages, with full instructions on
how to read and use the diagrams. A “must” in‘every Radio
and Television service-man’s repair kit. You get this val-
uable book as a FREE Gift for asking to see Coyne’s great
“Applied Practical Radio-Television"!

Here’s “Know-How” That Makes You Worth More!

Coyne’s great new 6-volume set gives you all the answers to
servicing problems—quickly! For basic “know-how” that is
easy to understand, you'll find everything you want in vol-
ractical facts and data.
They cover every step from principles to installing, servic- ng.

new 6-book set,
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on 7 days free trial. We

RN SEILLONS FIROY) 3
PRINARSS KHTSIALI $Y 1 AIVRE

b

us. mail coupon for 6-volume set

] 11 include book of 150 TV-Radio Patterns
& Diagrams. If you keep the set, pay $2 in 7 days and $2 per
month until $2250 plus postage is paid. (Cash price $20.95). Or

ou can return the library at our expense in 7 days and owe noth-
YOU BE THE JUDGE. Either way, the book of TV-Radio

ing, trouble-shooting and aligning all types of radio and TV Patterns is yours FREE to keep! Offer is limited. Act NOW!

sets. So up-to-date it includes COLOR TV and UHF, adapt-
ers and converters. Also covers very latest information on
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802-Page Television Cyclopedia Included
And then, for speedy on-the-job use, you get volume 6—the
famous Coyne TELEVISION CYCLOPEDIA, It answers
roblems on servicing, alignment, installa-
n easy-to-find ABC order, cross indexed.
Use this 6 volume TV-RADIO LIBRARY free for 7 days;
get the valuable Servicing Book ABSOLUTELY FREE!

ELECTRICAL & TELEVISION-RADIO SCHOOL

today’s television
tion and others.

COYNE
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modpl 102

il (1000 ohms per volt meter) .3”
SQUARE METER * 3 AC CURRENT

RANGES {0-30/150/600 ma.) *
Some zero adjustment for both

.

t

| 0-1 meghams) * 5 DC & 5 AC
- Yoltage Ranges \to 3,000 volts ¢
Also 4 DC Cyrrent

¢ Ranges ............. $l409°

{1000 ohms pes voltmeter) "

- SQUARE METER » 3 AC CURRENT

RANGES (0-30/150/800 ma.) ¢
~ Same zero odjustment for both
 resistance ronges (0-1000 ohms,
_ 0-1 meghoms) * Same Ranges o

Model 102 * Also 5
¥ DB Ranges ............... s‘s.’
' Model 103-$ with plas-
~ tic carrying strop...... $|9o25
ol L

S i ol

- — -

4% " SQUARE METER (50 micro-
amperes-Alnico magnet) * in.
* cludes carrying strap * 5DC Volt-
‘ age Ranges at 20,000 ohms volt to
| 3,000 ¥.: 5 AC Voltage Ranges to
3,000 V. * 3 Resistance Ranges to
20 megs ° Also 3 AC & DC Cyr-

. rent Ranges * 5 DB

“Ranges ... . $26o,5

~ HVT 30,000 Volt Probe

X for Model 104 .......... $7o’5

[ <. A
—See them at your Jobbers —

Write Dept. RE-12
for Free Complete
Catalogue of these
and other Instru-
ments.

ELECTRONIC MEASUREMENTS CORPOR
280 LAFAYETTE STREET *  NEW YORK 12

EXPORT DEPARTMENT 136 LIBERTY STREET.

resistance ranges 0-1000 ohms,

B

NEW DEVICES
FRINGE ANTENNA

JFD Manufacturing Co., 6101 Sixteenth
Ave., Brooklyn 4, N. Y., 'has announced
a v.hi. antenno for fringe-area re-
ception, the JeT2I3.

It has o flat gain curve for channels
2-6, due to the dual reflector action.
The high-channel section consists of
two driven elements and two directors
spaced and phased to present a
;ec':;onobly flat response on channels

N
&

Amon outstanding  advantages
of the JeT213 are its excelient direc-
tivity and the absence of side lobes.

ROTATOR
CONNECTORS

Mosiey Electronics, (nc., 8622 St.
Charles, St. Louis 14, Mo., has an-
nounced a new series of plugs and
sockets for connecting 4-, 5-, and 8-
wire rotator cables,

%Y we
—

Consisting of a complete series of
line plugs, line sockets, base sockets,
and flush sockets, the connectors are

recision-molded of polystyrene and
ave phosphor bronze contact strips.
Plug pins are plated brass. All the
connectors are solderless.

Base sockets may be mounted on
wood or metal. Connectors are de-
signed for either flat or round multi-
wire cable.

CONNECTOR SERIES

Cannon Electric Co., 420 West Ave. 33,
Los Angeles 31, Calif., has announced
a series of sealed power connectors
manufactured to Signal Corps specifi-
cations for power units of audio
equipment.

Signal Corps identifications of these
connectors range from U-112/U to
U-117/U, All plugs are the ongle 90°
type with wing-blade handle which
operates a screw for easy engogement
and disengagement under cond'tions
in which operator's hand would be
gloved. Receptacles are round. w'th o
lock ring for panet mounting. Contact
arrangements are four No. 16, twelve
No. 16, and twenty-nine No. 16 can-
tacts having 2,500 volts a.c. r.m.s.
flashover values.

PLASTIC-COATED
TUBING

Jones & Laughlin Steel Corp., Gate-
way Center, Pittsburgh, has announced

Perma-Tube, a plastic-coated electric-
welded steel tubing which resists the
corrosive effects of sait water.

Subjected to a standard ASTM
weatherometer test, which reproduces
weather conditions such as exposure
to the sun's rays, heat, humidity, and
rain, the Perma-Tube does not deferior-
ate. After a period equivalent to
more than five years of actual service,
the plastic-coated tubing shows no
signs of corrosion. A test simulating
cold-climate conditions produces no
bad effects on the coated test pieces.
Perma-Tube is available in 5-and 10-
foot lengths and in wall thicknesses of
16 and I8 gauge.

Test samples after 40-day corrosion
test are shown in the illustration.
Samples | and 2 are mechanical tub-
ng, electrogalvanized and painted;
3 is plain galvanized mechanical tub-
ing. No. 4 is Perma-Tube, electric-
welded steel tubing, coated inside
and out with plastic. All these samples
were immersed for 40 days in 3835
solt solution in the jars.

Hi-FI SPEAKERS

Permoflux Corp., 4900 W. Grand Ave.,
Chicago 39, Ill., has announced the
Super Royal line of high-fidelity
speakers. The line includes 8-, 12-, and
15-inch models, all of which feature a

3

slotted, treated cone for low resonance
and superior low-frequency response.

Model IS x 81, illustrated here, has a
frequency response of 30 to 11,000
¢.p.s.; power rating of 25 watts, 8
ohms voice coil impedance, and mag-
net weight of 145 oz.

REPLACEMENT PARTS

Chicago Standard Transformer Corp.,
Standard Division, Addison St. and El-
ston Ave., Chicago I8, lil., has added
four new replacement flyback trans-
formers to its line.

A-8220 replaces Philco part No. 32-
8545, used in 14 models and chassis:
A-822| replaces 32-8555 in 29 models
and chassis: A-8222 replaces 32-8533
and 32-8534 in 38 sets: and A-8223 re-
places 32-8572 in 15 sets. All models
involved are from 1952 and 1953 pro-
duction. These units are accurate dupli-
cates of the original Philco parts they
are designed to replace. They include
the choke coils, resistors, and capa-

-~
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citors olreody wired to the terminal
boards.

A specia} mounting tab arrangement
on A-8220, A-8221, and A-8222, aliows
the technician to re-use the base plate
of the replaced flybock. A-8223 has
mounting centers that duplicate the
ariginal wnit.

NEW ANTENNAS

8est Electronics Corp., 11368 W

Olympic Blvd., Los Angeles 64, Calif.,

has announced a v.h.f. and three v.h.f.-

v.h.f. antennas in their Double-Diamond
ne.

The v.h.f. madel 213 averages 10 db
aver the low band and from 12 ta 15
db aver dipoles cut for channels 7 to
13. Harizontal lobe width between 3 db
points is about 30°, and corresponding
vertical labe width is 20°. Average im-
cedance is 450 ohms. The model 213
measures 7 feet high, 5 feet 8 inches
wide, and 17 inches deep.

The o.h.f.-v.h.f. antennos are similar
in shape to the model 213 but are
smaller and need no cross-arms. Model
1440 covers channels 1440, model 3570,
chonnels 35-70. and model 6083, chan-
nels 60-83.

REPLACEMENT PARTS

International Rectifier Corp., 1521 E.
Grand Ave., El Segunda, Calif., has
announced o series of miniaturized
selenium rectifiers for use in the pro-
duction of TV boosters and u.h.f. con-
verters. These units ore also ideol for
replacement purposes in  servicing
boosters, converters, and other elec-
tronic equipment requiring relatively
low current drain.

FRT N

The CR series selenium rectifiers
consist of @ number of cells assembled
within @ cylindrical aluminum tubing
and provided with pigtail copper leads
for easy wiring into crowded spaces.
The smallest unit, type CR-I5, is 0.5-
nch in diameter and 0.6-inch long,
while the largest unit has a diameter
of 0.75-inch and is 0.6-inch long.

These miniature selenium rectifiers
are rated for maximum r.m.s. input
yol?oges of 130 and 160 for operation
into o capacitive load.

LEAD-IN WEATHERHEAD

DECEMBER, 1953

NEW DEVICES

Javex, Inc., Redlands, Calif., has an-
nounced a TV lead-in weatherhead of
molded acrylic resin, the Tenna Shingle.
This fits under shingles on a roof or
under siding, and covers the small hole
required for the lead-in. It is trans-
parent and occommodates stondord
300-ohm line.

ANTENNA ROTATOR

Leader Eiectronics, Inc., 2925 E. 55th
St., Cleveland 27, Ohio, has announced
a new antenna rotator, the Superotar.
Amang the unit's features are a de-
tachable drive unit, a davble lock-
stap, built-in chimney-mount design,
steel-reinfarced construction, and ver-
nier precision tuning.

The rotatar's speed
it can be operated at more
feet fram the cantrol box.
size is 1614 x 7 x 4/ inches. It
ot 8075 watts input, 117 volts,
cycles a.c.

is | r.p.m. and
than 350
Over-all
is rated
60

PIN STRAIGHTENER

CBS-Hytron, Danvers, Mass., has de-
veloped a twin pin-straightener far 7-
and 9-pin miniature tubes. The tool is
vest-pocket size and is made of steel.

RADIO INVERTERS

Americon Television & Rodio Co., 300

E. Faurth St. St. Paul, Minn., has
announced new inverter models for
operation from &- or |2-volt storage

batteries in automobiles, buses, and

trucks.

{

1

The new ATR inverters provide |10- ‘
volt a.c. b0-cycle output in various |

wattage capocities for dictating ma-
chines, recorders, radio sets, and other
electrical or electronic apparatus.
Models are also available for opera-
tion from & volts to 220 volts d.c.

o
* POLICEMEN ® FIREMEN ® OUTDOOR MEN

REPORTERS *©

® SALESMEN °*

FIELD INSPECTORS *©

| 111

® EXECUTIVES
PUBLIC OFFICIALS

DOCTORS ® LAWTYERS, ETC. |

DICTATE IN YOUR

Thers 1s on ATR INVERTER fer most
applications for Inverting D.C. Velt.
ages (ranging frem 6 velts D.C.
te 2210 veits D.C) te VIO velts
AC. . . . Specially Designed fer
sperating A.C. Radies, Tape Re-
corders, Wire Recerders, Dictating
Machines, Electrlc Razers, Recerd-
Televisien Sets, Ampile
te Tost
ectei-

Equipment and mest sma
cal und aloctrenic devices FROM
D.C. YOLTAGES IN AUTOMOUILES,

BUSES, TRUCKS, SHIPS, TRAINS,
PLANES AND IN D.C. DISTRICTS.

afermation svalishle
t.

Bbrein recorded opinions and exprassions of Mr. Public in the field.
Dictate your business reports while traveling.

@POLICE SQUAD CARS—Dictete accident reports right on the scene
compiets end foctuel. Includ :
e, Have the complete story maeilable by dictetion.

@ FIRE TRUCKS—Dictate your fire reports factuaily end comprets on
The scane and include withess reparts. Have the complete ttory.

@ AMIULANCES—Dictats complets reports of your ambulence run.
Include witness racordings, etc.

@ADYERTISING AGENCIES—Uss AC operatad erimated or illumi
nated displays in or on the car

INVERTERS

for chonging your battery current to

A.C. Houcke&d CURRENT

A VALUABLE TIME SAVER FOR:

@TRAYELLING SALESMEN—Dictete
your dhctated reports in daily 1o your home office or waies maneget.

@FIELD INSPECTORS & INVESTIGATORS—Dictate your field inspec
tion feports in the i
fecruelty and complately. include your clients recordings alio.

¢ DOCTORS—Dictats and record your house calls on the comple
Tion of your call while everything is f-ash in your mind. Hove thess
records for trancription by your oHica girl.

OLAWYERS—Record evidence in the Field at your cligat's premises.
Obtain factusl and complete witnasy reports, etc.

@ EXECUTIVES—Dictete in your car ell businass matters whils oa
trips for pleature or butiness.

@PUSLIC OFFICIALS—D'ctate complate field reports in

FREE!! A INVERTER!

... given oway every 30 doys to
fucky registrant of preceding
month. Mail a postcard os your
registration request todayl

. EN & MUNTERS—Use your electric razor on campng
Tty operating in your cer. Alio small
electrical or alectronic items.

@CAMPERS—Make your clmp’:: and outing trips mors @
Giing mim-mastecs, tape recorde
from your car battary.

OWAREHOUSE & MATERIAL HANDLERS—Dictate your inuentory

and materisl handling reports on

yard, of whergves you mey be.

ATR INVERTERS . . . espscislly de-
signed for operating standard 110 volt
AC. Tape Recorders, Wire Recorders,
Dictating Mechines and Electric Razors
IN YOUR CAR.

raports in your ows cer. Send

ield—on the spot. Give the complets story

Your _car

ftness recordings at the 1eme

home radior snd othar

iting
3, or wire recordern ope ting

the scene, in the warehouse,

tnput AC Output Wattege
e DC Output taters  Contin- List Price RECOMMENDED APPLICATIONS
Yoits 40 Cygles mittent  uous
For operating small flespowsr AC motors,
&-LIF 6 | 110volts | 40 | 35 | $25.55 | alactric rezors. small cadios and small portable
dictating machines having wattege contump-
12-LIF 12 | 110 volts 50 35 | 25.55 o than 35 was.
Recommended for operating smell AC mo-
6-RSD 6| 110volts | 85 | 75 | 39.25|ton. Radio sE.n. PA Systems, Amplifiers, and
Redio Test Equipment having input wattege
12-RSD 12 | 110 volts | 125 | 100 | 3923 co.nllump:ion within continuous output waet-
tege ratings indicated.
Espacially recommended for operating di:hh-
ing machines, wire recorders, tape recorders,
6ISQ-F | 6 | 110volts | 85 | 751 49.95] 0y small AC motors and slactronic or slec-
12-1SQ-F | 12 | 110 volts | 125 | 100 49.95 | trical epparatus having input wattage con-
sumption within continuous output wettege
ratings indiceted.
For operating lerge tepe recorders. wire re-
6T-HSG 6 { 110 volts | 175 | 150 | 96.45 cwd;n. PA Systems. emplifiers, and small :V
sets having input wattege consumption withia
12T.HSG | 12 | 110 voks | 250 | 200 | 96.45 the_continveus output wattage rafings indic
cated.

See e,

tffz?l“‘”’ 4/ NIW mooms V4

A" Battery Eliminaters, DC-AC Inverters, Avte Radie Vibrators

American Teuevision 2 Raoio Co.
Zuatity Products Since 1931
SAINT PAUL 1, MINNESOTA—U. S. A.

NIW DISIGNS 4/ NIW LITIRATURE




Model
202 y-v

Peak Performance for Indoor UHF
and VHF Television Reception

Now — the nationally advertised, consumer accepted
HI-LO TV Indoor Spiral-Tenna is applicable for both VHF
and UHF with our exclusive UHF antenna adapter from
<hannels But, you still get the volume by selling
at the same low, low price.

The Hi-le UHF dap is ilabl
separately for all previous HI-LO antennas.
List Price $2.00.

Sold by recognized jobbers
V. $. Patent No. 2,495,579 Canadian patents 1951 — other patents pending

ORDER HI-LO UHF-VHF TV Spiral-Tenna TODAY!

?/[_L(/Tv ANTENNA CORP.

3340 N. Ravenswood o Chicago 13, Minois

4

By DEALERS, SERVICEMEN and others.

3 Suspected of willfully aiding and abetting them in
saving time and satisfying customers,

Name ... WALDOM’S AUTO KNOB ASSORTMENT

, Description . . . 70 CRONAME tenite knobs in as-
} sorted colors. Knobs are 73" in diameter and will fit
3/16" flatted shaft. Set screws incloded. Housed in
attractive display box. Answers to No. A-13124

SPECIAL BULLETIN
Knob Assortments answering to above chorge and description
have been apprehended by your local parts distributor, anisted
by Waldom Electronics Ine., 911 N. Lorabee St,. Chicago 10,

Iihincis.

NEW DEVICES

UHF-VHF ANTENNA
All Channel Antenna Corp., 70-07
Queens 8lvd., Woodside 77, N. Y., has
developed an all-direction, all-channe!
antenna, the Super 60. This antenna

features the same relative high gains
as the AD 2.8 with only 10-inch spacing
between bays to improve the ultra-
high frequencies, low-loss phenolic in-
redesigned

sulators, and a
switch.

low-loss

5 NEW PRODUCTS

United Technical Laboratories, Morris-
town, N. J., has five new products for
radio and TV: a TV crossover network
which permits the use of u.h.f. and
v.h.f. antennas with a single lead-in
and elimination of antenna controls
for all-channel reception; an inter-
ference filter for use between the trans-
mission line and a TV receiver: o
coupler for operating two TV receivers
from a single antenna; a varable
inductance kit consisting of eight
permeability-tuned coils; and Kiipzon
points for ponel mounting.

UHF ANTENNAS

Television Hardware Manvufacturing
0., a division of General Cement
Manufacturing Co., 919 Toylor Ave..
Rockford, Ill., hos announced their
new Wishbone antenna line for u.h.f.
The Butterfly, No. 8965 has one stack.
ing bar and weighs 2% pounds. The
Corner-Tenna, No. 8984, is a reflector
type that weighs 5 pounds.

These antennas feoture the Wishboqo
insulator, which provides o free ajr
space to prevent shorting out.

UHF ANTENNAS

lond 3, Chio, has introduced its series
500 antennas, designed specifically for
vhi. and constructed on the basic
co-lateral design. Model 502, the 2-
bay unit, and model 504, the 4-bay
un't, both feature q snap-out type
screen reflector which locks securely in
place for ease of instaliation.

Each model is availabie in 3 vario-
tions—502 and 504 A, 8, and C. The
A B-C variations are designed to peak
on the following channe! range: A:
channel 14 through 32; 8: channel 29
through 55; C: channel 53 through 83.

A stacking arrangement is also avail
able for double-stacking the 2-bay 502
unit to make a 4-boy unit.

MATCHED CABINETS
G & H Wood Products Co., 75 N. Iith
St., Brooklyn 11, N. Y. has ‘ntrcduced
a pair of matched cabinets designed
to house all equipment necessory for
a complete high-fidelity system. They
are models 21 and 22.

The equipment housing handles o
record changer, tuner, and ampl fier
in its frame 35 inches h'nh, 23i/ inches
wide and 174 inches deep. The com-
panion speaker cabinet has the some
over-all dimensions as the enyrment
end. Its baffle areo is 842 cubic feet.
measuring 22 x 31 x 14 inches. An
individua! speaker cutout is available.

The cabinets, port of the company's
Caobinart [ine, are modern in design,
and are of hand-rubbed woods finished
in French mohogany, limed ook, honey
walnut, ond block lacquer.

H i

3
'
A

SPEAKER SYSTEM

Jensen Manufacturing Co., 4601 §
Laramie Ave., Chicago 38, Ill., has
announced the Duette, o 2-way high-
fidelity reproducer which can be placed
on a book shelf, end table, desk or
toble. The unit contains a heavy-dutv

8-inch woofer, a multicell horn tweeter,
and hos impedances of 4 and 8 ohms
with a 20 watt power rating. It is 1)
x 10 x 23% inches. END
All specifications given on these
pages are from manufacturers’ data.

RADIO-ELECTRONICS
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TECHNOTES

DU MONT RA-160, RA-162

Loss of horizontal size with all hori-
zontal sweep components checking 0.K.
may be noted in the Du Mont RA-160,
-162, and -162B TV chassis.

The trouble is probably caused by
an increase in the series resistance of
the 4-uf cathode bypass capacitor
(C314) in the horizontal output ecir-
cuit. (See partial schematic.) The in-
:.rease in resistance causes degenera-
ion,

230 P
¢34

This reduces the amplitude of the
horizontal sweep voltage and causes
shrinking.

To remedy the situation, replace
C314 with a Du Mont part 03 013 670
or 03 122 480.—Du Mont Service News

CROSLEY TV CIRCUIT CHANGE
A circuit change was made early in
the production of 1954 Crosley TV re-
ceivers to improve picture contrast and
shading. All 1953 21-inch sets and 1954
sets which do not incorporate the

change may be modified in the field.
Fig. 1 shows the circuit before modifi-
cation and Fig. 2 shows it after modi-
fication.

The change lowers the voltage on
grid 2 (pin 10) of the picture tube.
Grid 2 is disconnected from the top of
the focus control and is connected to a

point on a voltage divider (R193 and
R194) which is added to the circuit.

Focus control R171 is not used in
1954 21-inch sets because they use
magnetically focused tubes.—Crosley
Service Department

6BQ7'S IN CASCODE TUNERS

A number of sets using 6BQ7’s in
cascode tuners have come in with com-
plete loss of sound and video. Perform-
ance has been restored to normal al-
though the old tube checks good in a
tube tester. To minimize callbacks be-
cause of a recurrance of the same

DECEMBER, 1953
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*From the records of Ware
Radio Supply Company of
Brockton, Massachusetts

.. . over 500,000 feet of
PERMA-TUBE used on
Cape Cod installations—and
ot @ single complaint,

*eFrom the records of Bill
Perry—Cape Cod radio and
television sales and service
expert . . . over 1000 instal-
lations of PERMA-TUBE

WHEN REPUTATIONS RELY UPON
DEPENDABLE PERFORMANCE
PERMATUBE STANDS THE TEST *

Here are the destructive forces
that PERMA-TUBE must resist
. Ice and sleet storms
. Salt-laden rain and fog
Ocean spray
_ Gales and winds that regularly hit 70
miles per hour
. Extremes of heat and cold

¥

N =

Here’s why PERMA-TUBE stands up
under the most severe conditions

1. PERMA-TUBE is STURDY . . . it’s made of
special, high-strength, J&L steel.

. PERMA-TUBE IS CORROSION-PROOF . . .
it’s treated with vinsynite—then coated inside
and outside with a metallic vinyl resin base.

.PERMA-TUBE IS MECHANICALLY
SOUND . . .'it’s the only mast with both ends of

in three years—and no! one

the joint machine fitted.

single mast failure.

|

Here’s proof

Section of ordinary
tubing used for TV mas
96 hours in a salt

the masthas reduced
—caused rusty water

)

test {A.S.T.M. Designation

J117-497) to accelerate cor-
4 ‘ e rust inside

onto the owner's home.

of how Perma-Tube resists corrosion 1

MA-TUBE after

500 hours salt spray test sh?ws
no evidence of corros.wn.
has been retained

gection of PER

/ / i'r::n'gh'eh chance of rus.' ?treo\;s
i on owner's home is el.lmmo'e ‘
ot Note sturdier wall thickness ©
: :?:; PERMA-TUBE sample.
s

strength
to drain

<,_

PERMA-TUBE IS AVAILABLE IN STANDARD LENGTHS . « .
WALL THICKNES

J8

STEEL

DIAMETERS . . .
SES. FOR COMPLETE INFORMATION MAIL THIS COUPON,

Jones & Loughlin Steel Corporotion

496 Gotewoy Center, Pittsburgh 30, Pa.

Without charge [ ] Name of nearest distributor
please send me [ Complete information on PERMA-TUBE

Name.

Company

Address




to add increased

| —Willard Rickard

TECHNOTES

l' trouble, I insert a 3-ohm resistor in
| series with one side of the 6BQ7 heater.

(Tube manufacturers have found
'that 6BQ7’s used in cascode circuits
often develop “heater growth” which
eventually causes the heater to short
to the cathode or some other tube ele-
ment. In circuits where the cathode is
'135 volts or so positive with respect
to the heater, there is a strong electro-
static attraction between these two ele-
ments. Thermal expansion of the heater
| combines with the attraction to grad-
ually force the heater up to the point
where it protrudes from the cathode
sheath. It is this growth (displacement)
of the heater that is the most common
cause of heater-cathode shorts in
| 6BQT’s. This can be minimized by sub-
stituting a 6BQ7-A.—Editor)

PRE-WAR PHILCO SETS
| Static-like crackling on the short-
wave bands of the Philco 645 and others

. |made between 1934 and 1938 has finally

brilliance to any
TV PICTURE TUBE
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Manvfacierers of Electronic Equipment Since 1928
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$3.00 FOR CARTOON IDEAS

RADIO-ELECTRONICS prints several radio
cartoons every month. Readers are invited to
contribute humeorous radio ideas which can be

used in cartoon form. It is mot necessary that

you draw a sketch, unless you wish,
dress

Ad
RADIO-CARTOONS, RADIO-ELECTRONICS

25 West Broadway,

>
>
S
>
S
g
S
>
>
>
S
S
S
S
S
S
>
S
S
b
S
S
>
>
b

New York 7, N. Y.
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been traced to trouble in the speaker.
There is friction between the voice coil
and the floating speaker frame. Ground-
ing the speaker frame to the chassis will
cure the trouble in most cases. If it
doesn’t, try grounding one side of the
voice coil to the speaker frame and the
other side to the chassis.—G. P. Oberto

TELE-KING MODEL 115

A Tele-King model 116 had insuffi-
cient height. A preliminary check
showed cathode voltages on the 6W4-
GT damper and 5U4-G low-voltage rec-
tifier were 100 and 50 volts low, re-
spectively. All possible sources of leak-
age and excessive B plus drain were
checked and new tubes were substituted
without improvement. New power and

flyback transformers were tried with-
out success.

Voltages returned to normal and
more than sufficient height was obtained
by modifying the low-voltage power
supply to use two 5U4’s connected as

FIL TRANS

5V/bA
SU4-G(2)
3 8
é |
RED

veLg

NOT USED

1o AAA.

>
815 To0

half-wave rectifiers as shown in the
diagram. The original 5U4-G rectifier
was disconnected from the 5-volt fila-
ment winding on the power transformer
and -the filaments of both 5U4-G's were
paralleled across a 5-volt, 6-amp fila-
ment transformer.—Kenneth S. Ferrin

DU MONT VOLTAGE CALIBRATOR

Take care with the Du Mont 264-B
voltage calibrator when the signal am-
plitude is 50 volts or more or when the
applied signal is superimposed on a high
B plus voltage. Throwing the shorting-
type OUTPUT MULTIPLIER switch from
the ouTPUT position momentarily places
the input signal across the 110-ohm
resistor at the bottom of the attenuator
string. This resistor may be damaged or
burned out if the input signal is high
enough, therefore high-amplitude sig-
nals should be disconnected from the
SIGNAL INPUT terminals before oper-
ating the switch. Isolate B plus voltages
with an external blocking capacitor.—
Charles Erwin Cohn. END
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one for all...all for one

1. for UHF or VHF tubular
twin lead

2. for VHF flat twin lead
3. for VHF or UHF open

wire

&
s

%1.50, list.

No. ATI110S with stainless steel

$1.75 list,

JFD MANUFACTURING COMPANY,

R orld’s largest manufacturer of tv antennas and accessories; Brooklyn 1, New York

-in-one”” LIGHTNING ARRESTER

No. AT110 with hardware for wall or window

RADIO-ELECTRONICS

sill mounting,
strap for pipe mounting,

Both feature the patented JFD strain-relief lips which prevent
contact washers from ripping the lead-in wires apart!

Burton browh# adverrising

INC,



ENGINEERS, E_E. or PHYSICS
GRADUATES, for preparation
of technical manuals...

HUGHES RESEARCH AND
DEVELOPMENT LABORATORIES’
expanding program for pro-
duction of radar, electronic
digital computers, guided
missiles and other military
advanced electronic systems
and devices requires the

ELECTRICAL ENGINEERING AND
PHYSICS GRADUATES to prepare
operating, servicing and over-
hauling instructions for complex
electronic equipment. Those
with previous maintenance
experience on military equip-
ment preferred. Writers will
participate in a three-month
program in our technical
training school to become
familiar with the latest Hughes
equipment prior to writing
assignments.

ENGINEERS EXPERIENCED in the
writing and preparation of
maintenance manuals for
electronic equipment or guided
missiles. These specialists will
work step-by-step with the
people designing, developing
and manufacturing the products
involved. Experience in the
writing of engineering reports

Write full details
of your qualifications to

Research and Development
Laboratories

SCIENTIFIC AND ENGINEERING STAFF
Culver City, Los Angeles County
Assurance Is required that relocation

of the applicant will not cause disruption
of an urgent military project.

B et

[ et
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TRY THIS ONE

HANDY TEST ADAPTER

It is easy to measure voltages at the |

pins of miniature tubes without remov-

| ing the set from the cabinet when you
| use this simple adapter. Similarly, when

aligning a set using miniature tubes,
the adapter makes it easy to connect the
output meter to the plate of the output
tube.

7 SOCKET LUG-SEE TEXT

(S

SPAGHETTI PHONE TIP OR BANANA PLUG

The drawing shows the construction
of the adapter. A wafer-type miniature
socket provides the connector for the
tube pin. Pry one of the lugs loose from
the wafer socket and flatten it with
pliers. Solder the lug to a length of
flexible test lead and then cement a

| piece of tight-fitting spaghetti over it

so only the tiny socket is exposed. Place
a phone tip or banana plug on the other
end of the lead and you have an adapter
which saves time and increases your

efficiency when checking and aligning |
| sets

using miniature tubes.—Jack

Lipiner

TUNING EYE FOR TV SETS

With the a.g.c. systems included in {

present TV sets, the picture contrast
changes very little for large change$ in
input signal. Therefore, it is hard to
adjust indoor antennas, rotators, or
boosters, for best results, and it is also
hard for dx fans to estimate the relative
strength of signals. An electron-ray

tuning indicator, easily added to any |

set, can change this situation.

The method of connecting the indi-
cator depends on whether the set is of
the intercarrier or separate-sound type.
For the intercarrier type, connect the
grid lead of the indicator tube directly
to the a.g.c. line. In such a case the
indicator should not be used for tuning,
as it will give misleading results when
so used.

TO AGC,OR RATIO DET

6ABS5,6E5,

LIMGRID MES 6G5, 08 EQUV

However, for split-sound sets the sit-
uation is different, as the indicator is
connected in the sound channel. If the
set uses a ratio detector, connect the
grid of the indicator to the negative end
of the electrolytic capacitor in the ratio-
detector circuit. If the set uses a
limiter-discriminator circuit, the grid of
the indicator should go to the grid of
the first limiter through a filter net-
work as shown in the diagram. Here
the indicator serves well for tuning, as
minimum shadow will indicate that the
sound is properly tuned in. However, if
there are two positions of minimum
shadow close together, this means that
the sound i.f. is overcoupled, and then
the correct tuning position is in between

| the two minima. In any case, if the |
glow of the eye tube is objectionable

during normal viewing, a switch can be
placed in the B plus lead to shut it off
when it is not being used.—Charles
Erwin Cohn

4 P.EC KITS

Right now there are 100,000,000 radio
and TV sets — 4 or more years old —
in everyday use. These sets do

not have P.E.C.’s. You’ll
save service time and parts
investment —have greater
confidence in your service
jobs if you replace old-
stl;'le components with
_E.C.’s. Centralab
P.E.C. kits are your
best supply sourcel

PCK-18

18 P.E.C. units. Re-
place 42old-style re-
sistors and 52 old-
style capacitors.

Net - - - - $9.00

| S

PCK-110

110 P.E.C. units. Re-
place 255 old-style
resistors and 52 old-
style capacitors.

Net - - - $55.80

I

PCK-220
220 P.E.C. units.
Replace 525 old-style
resistors and 620 old-
style capacitors.
Net - - - $115.80
All prices subject to change without notice

W AwEn

PCK-45

45 P.E.C. units. Re-
place 106 old-style
resistors and 133 old-
style capacitors.

Net - - - - $24.00

This P.E.C. Guide No. 2 (included with each kit)
tells you how and when to use P.E.C.’s. Shows
cross indexing — schematics — tells you how to
test P.E.C.’s. Get complete details from your CRL
distributor or use coupon below.

Centy

*Trademark — Printed Electronic Circuits

1 CENTRALAB :
B A Division of Globe-Union Inc. 1
I 922.L €. Kesfe Ave., Milwaukee 1, Wis. %
] Please send name of distributor s_ltocking 1
1 P.E.C. Kits, also additional technical data. &
1 ]
1 Name. 1
1 ]
! Fim. .
| ]
g Address e
L} L}
B City.. e LoODE....... StALE... :
l---------------------------l



If You Want SPEAKERS

World's Largest Producer of Speakers
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Used by more manufacturers

equipment than any other brand \ .
3911 South Michigan Avenue, Chicago 15, Illinois

OXFORD ELECTRIC CORP.

Export: Roburn Agencies, New York City

|

{

In Canada: Atlas Radio Corp., Ltd., Toronto

TRY THIS ONE
TURN COUNTING AID

If you wind your own coils or trans-
formers, don’t throw away broken or
discarded plastic dial covers. Take any
fair-sized piece and cut it to the general
shape of a guitar pick as shown in the
drawing. Then sand the pointed end
down to a sharp thin edge to make a
useful aid for counting the turns on
your coil.

FRONT VIEw \SIDEVE'

Just pull the thin edge of the device
slowly over the winding and you will
hear a single sharp click for each turn
in the coil. It is perfect for coils wound
with bare or enameled wire. To use it on
plastic- or cloth-insulated wire, use less
pressure and count the slight ups and
downs you feel in your fingers as the
tip passes over each turn.—Thomas Oda
Miller.

HIGH-VOLTAGE TESTER

The neon tube contained in a dis-
carded fluorescent starter can be used
as a simple, quick, and safe means of
determining whether or not the high-
voltage circuit in a TV set is operating.
The neon bulb is attached to the inside
of the bakelite base or terminal board.
Remove the terminal board and invert
it so the neon lamp is on the outside and
then reinstall it on the metal container.,
If there is a capacitor shunting the
lamp, remove it.

This simple voltage indicator may be
used also to check r.f.-type power sup-
plies in oscilloscopes, TV sets, and other
devices requiring high voltage at low
current.

To use the indicator, hold it about an
inch and a half from the plate of the
horizontal output tube, high-voltage
rectifier, or the high-voltage contacts on
the flyback transformer. The bulb glows
when voltage is present. The strength
of the voltage can be estimated by the
brightness of the glow and the distance
from the test point. A few minutes ex-
perimenting with sets which are devel-
oping normal high voltage will enable
you to quickly determine whether suffi-
cient voltage is being developed in the
set under test.—Abraham Jacobowitz

CHECKING TV LEAD-INS

To quickly check continuity of a lead-
in connected to a folded dipole radiator,
disconnect the lead from the set and
unscrew the bottom from a flashlight.
Touch one side of the lead to the bottom
of the exposed battery and the other to
the metal shell of the flashlight. The
bulb will light if the lead is not broken.
It will flicker or will not light at all if
the lead and antenna are not continuous,
—Arthur Hellman END

|
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| Easy to operate

|
|
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REVOLUTIONARY NEW Mogne-puise

intermittent
recorder

GREATEST TIME SAVER Ever Developed

for Television Servicemen!

IN STOCK at TERMINAL

Avtomatically *

Locates Intermittents
The most .troublesome. and time-consuming job in TV
servicing . . . locating intermittents NOW made easy
and practically automatic with the sensational Magne-
Pulse Recorder. Performs the work of 3 VIVM s,
Reduces intermittent servicing time to virtually zero.
simply connect three Recorder leads

to three points in TV set, and zero set meter. You set
it and forget it.

WHEN TROUBLE OCCURS, BUZZER SOUNDS, LIGHT IN-
DICATES EXACTLY WHERE INTERMITTENT OCCURRED.
Most important, light remains it Indicating defective
circuit . .

- other circuits immediately locked out to

avoid indicating side effects. [t's
simplifies repairs . . . saves time
described in this issue (see article).

Complete with all test leads — ready SI”so

to use. 115 Volt—60 Cycle.....Dealer Net
Write for Literature
Audio - Video - Electronic Equipment

1\ Phone: WOrth 43311

rminal

N RADIO CORP, ——
_ 85 Cortlandt_St. . _New York 7, N. Y.

oolproof . .
and money. Fully

Radio -

LIGHTNING
ARRESTOR

IT'S THE LOWEST PRICE
UNDERWRITERS' LISTED
ARRESTOR ON THE MARKET

LIST PRICE
ORDER FROM
YOUR NEAREST

PARTS JOBBER 9 0

‘
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“Better make sure first
that it’s equipped
with a' Jensen needle.”

Because it does more
for the user than any
other product of its
kind. It is the original
non-conductive, non-
inflammable liquid
that works magic on
noisy TV and radio
controls and switches.
The choice of those
who want the best,
the standard since
1947. Keeps custom-
ers happy, puts money
in your pocket.

e Nl -

Carried by leading jobbers everywhere!

manvufactured by

QUIETROLE

; COMPANY
2 Spartanburg, South Caroling
DECEMBER, 1953
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PHOTO SLIDE TRIPPER

In many instances, teachers, lectur-
ers, field service engineers, and sales
personnel use photographic slides to
illustrate their talks. If the same speech
must be delivered a number of times, it
is often convenient and advantageous
to record the talk on magnetic tape.
Since a projector operator is not al-
ways available or if available may not
be familiar with the material, I have
developed a method of cuing the tape
so that slides are changed automatically
at the correct instant. The setup is
shown in Figs. 1 and 2.

TAPE RECORDER

P41 PHOTOTUBE
Figd TAPETE{ ()A’(ch
A standard tape recorder is fitted
with a miniature phototube and a 6.3-
volt light source as shown in Fig. 1.
The tape is cued by perforating it so
that light passes through it and causes
the projector to release the next slide.
Fig. 2 shows the diagram of the
phototube relay which operates the
slide-trip mechanism on the projector.
This circuit operates with an increase
in light. It was taken from the RCA
manual on phototubes.

CURRENT LIMITER

210K P4 202

2 3

-
<& b
<18 E

bIK /W
>

<

The current limiting resistor in ser-
ies with the relay and the plate of the
2050 depends on the resistance of the
relay coil. The total resistance in the
plate circuit should be at least 1,200
ohms to limit the plate current. This
resistor may be omittted if the relay
coil resistance is 1,500 ohms or higher.
The relay should operate on 25 ma or
less.—Robert P. Kraig

DRIVER FOR COAX CABLE

Cathode followers are widely used
to drive low-impedance lines carrying
low-level high-frequency signals from
one remote point to another. When the
signals must be reproduced faithfully,
the cable must be terminated in a re-
sistive load equal to its nominal im-

| pedance. In the article “A Coaxial Cable

T3 - B+
LR TR TE VT ST
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:: INEG [} ]:_
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GRANCO
UHF

for superior performance

the only complete
all-channel
UHF converter line

“STAR"
MODEL LCU—Proven all-chan-
nel performance everywhere.
Coaxial tuning at a new low
price!

ALL-NEW ““SUPER"
MODEL MTU — Coaxial tuning
for unmatched performance . ..
especially in difficult reception
areas. ——

"HIDEAWAY"”

MODEL HT-5—At last, a front-
end tuner that answers the
problem of concealed installa-
tion for all-channel reception.
Coaxial tuned!

Sold by leading
jobbers everywhere!

Write today for free
bulletin to Dept. S

GRANCO PRODUCTS, INC,

36-17 20th Avenue
Long Island City 5, N. Y,
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128 Pages
Over 100 Illustrations

your copy today.

Radio & TV Test Instruments—No. 49

{ How to build\}'ust about every instrument required
for modern TV-radio servicing. 128 Pages. $1.50

Radio & TV Hints—No. 47

Over 300 hints, gimmicks and short cuts on radio.
TV and Audio. Seven sections. 112 Pages. $1.00

Radio Tube Fundamentals—No. 45

How' and why tubes act as they do in modern radio
circuits. Written for the service technician. 90
Pages. 74 Illustrations. $1.00

Model Control By Radio—No. 43

Remote control of model planes, boats and trains.
Theory and construction details. 112 Pages. 114
Hlustrations. $1.00

Public-Address Guide No.—41

Covers every phase of PA installation and mainte-
nance plus construction details on an all around
system. 80 Pages. Illustrated,

Practical Disc Recording—No. 38

Covers theory and practical techniques. A full
chaBter for each important recording component.
96 Pages. Illustrated. 78¢

Published by Gernsback Publications, Inc.
Publishers of
RADIO-ELECTRONICS

Just a few minutes reading this

New Gernshack Library Boo

can save you hours of servicing work

e‘

| fechniques

TV Repair
Techniques—No. 50

The most timely, the most needed,
the most valuable low-price book

on TV servicing yet published!

$1.50

TV REPAIR TECHNIQUES assumes you under-
stand theory and know what tubes to check. It
goes right to work in analyzing the tricky bugs
which are enough to stump the experts. It con-
centrates on the circuits in which they occur and
tells you how to recognize, find and correct them
in jig time. It offers you the experience of some
of the top technician-writers in the field today.
The hints they give you can save you hours of
sweating out a tough one. Look over the partial
list of contents. Compare the price. Then order

Why not give books for Christmas?

)

A QUICK GLIMPSE OF SOME
OF THE CONTENTS

Unusual TV Troubles
Servicing Procedure
TV Signal Tracing
Servicing TV in the Home
Tv Control Troubles
High-Voltage Headaches
Servicing Picture Tube
Circuits
Brightness Troubles
Correction of Picture
Distortion
Servicing Horizontal Locks
Curing Intercarrier Buzz
Vertical Sweep Problems
Television Interference

High-Fidelity—Design, Construction,
Measurements—No, 48

New 3.wav approach on how to get top perform.
ance from a high-fidelity system. 128 Pages. $1.50

Television Technotes—No. 46

Cuts routine trouble shooting time. Causes and
cures of over 600 specific troubles. 128 Pages. $1.50

Basic Radio Course—No. 44

fohn. T. Frye's classic on fundamentals makes
earning theory fun—from Ohm’s Law to advanced
techniques. 176 Pages. Cloth cover. $2.25

High-Fidelity Techniques—No. 42

One of the best written and most informative books
on high-fidelity written at :my(rn'cc. By James R.
Langhany. 128 Pages. Illustrated. $1.00

See your distributor—or mail this coupon

! GERNSBACK PUBLICATIONS, INC., Dept, 123 1
} 25 West Broadway 1
New York 7, N. Y. 1
Enclosed is my remittance of §. ]
i Please send me the following books postpaid, 1
1 [J 50 TV REPAIR TECHNIQUES |
I 04 044 04 O 4 ]
| O« 04 g« oa O» 1
I Nome 1
1 (Please print clearly) i
Street.
1 |
1 City Zone_—State. 1
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Driver with Gain” in The Review of
Scientific Instruments, Kurt Enslein,
of the University of Rochester (New
York), describes a grounded-cathode
circuit with a gain of about 2.4 over a
cathode follower designed to work into
the same 93-ohm line. The circuit is
shown.

A negative power supply is used to
keep the coaxial conductors at ground
potential without using prohibitively
large blocking capacitors. The 1,000-
ohm resistor between the grids pre-
vents the amplifier from oscillating.
The linearity of the circuit is not as
good as that of a cathode follower but
it is better than 1% with r.m.s. signal
inputs between .01 and 0.1 volt.

WIDE-BAND VIDEO AMPLIFIER

Wide-band amplifiers are often re-
quired for TV, pulse, radar, and oscil-
lographic applications. An interesting
video amplifier having a gain of 100
and response substantially flat from 15
cycles to 5 me is described here through
the courtesy of Electronic Engineering
(London, England). The amplifier was
designed to boost the output of a signal
generator from 50 mv to 5 volts and has
also been used as a preamplifier for a
v.t.v.m. and a number of other applica-
tions. Its input-output curve is linear
for signal input voltages up to 0.5 volt

r.m.s. Distortion sets in above this
level.
EF9i(2)
SRR
Qi
D e
ol A 7
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<
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Te3-30ppt  MSEE YEXT  FIL PINSIEFO-3,4; EF55-1,9

The amplifier uses a pair of EF91’s
connected as a feedback pair working
into an EF55 cathode follower. The
output impedance is 10 ohms or less
for signals between 50 cycles and 500
ke and rises to 1/gm at the extreme
ends of the pass-band.

The frequency response of the am-
plifier is adjusted with the compen-
sating trimmer capacitor across the
3,300-ohm, 5-watt resistor (three 10,-
000-ohm, 2-watt resistors in parallel)
in the cathode circuit of the EF55. The
trimmer should be set to about 21 uuf
for best results in a typical amplifier
constructed according to good video en-
gineering techniques. The coupling ca-
pacitors between the EF91’s should be
suspended away from the chassis to
reduce stray capacitance. Leads on the
33-ohm resistor should be as short as
practical to reduce the inductance in
the cathode circuit of the input stage.

The EF91 and EF55 are European
fypes. The former is directly replace-
able by a 6AM6. The EF55 is similar
to a 6AC7, but the two types are not di-
rectly interchangeable. These and most
other European types can be obtained
through North American Philips, 100
E. 42nd St., New York, N. Y.

RADIO-ELECTRONICS
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e e ' LOW-COST MAGNETIZER | x
‘me Erd nad'wl' This simple, low-cost magnetizer for AIREX'S 1854 Co-Channel
per t t t ted x With Genuine FM
B Nationat Barcan of Standards | | 830 FA-ZA armsirensSound system
n @r n a e and described in the Bureau’s Tech- 3 MONTHS

nical News Bulletin. The magnetizer | RMA

operates by discharging a very large | GUAR.
bout gl Rs capacitor through the mangetizing coil. ON ALL
The simplicity of the unit is evident PARTS

from the diagram. i

distributed by The 6,500-uf capacitor is charged to
HOWARD W. SAMS & CO., INC. about 125 volts d.c. available from the
400-ma selenium retifier. The 1-1 trans-

NEW COYNE PUBLICATION former isolates the unit from the

power line. Pressing the push-button

et switch operates the heavy-duty 24-volt
TRAN S l STO RS d.c., 70-amp motor-starting relay which
connects the magnetizing coil across

; 10s Tube
AND THEIR APPLICATIONS IN | the capacitor bank. The relay coil is Mo:nteing

excited by the voltage across the ca- ket Chassis
TELEVISION-RADIO-ELECTRONICS” pacitor so the contacts open shortly be- 8?50,58 s bl;"fl-!_'(‘}_f(_

fore the capacitor fully discharges.

book for everyone in Electronics. in power supply for hum & ripple-free operation e

power drain is not more than 30 watts. Phono Connection & switch on chassis allows you to

m Chapt. 1: History of | The size and shape of the magnetiz- | | play your phonoyraph or tuner through the buift-in
Transistor development and | ing coil depends on the object to be 10 watt hi-fidelity amplifier ® Extra heavy duty focus

o o N Here is the most powerful fringe area chassis
by Louis E. Garner, Jr. Since the contacts open at a time when on the market today . . . the one TV en-
the current is 10“_, they need not be gineers and servicemen are buying for
Hesi d f nt ti i 3 themselves. Clear, sharp, exceptional recep-
esigne or 1nterrupting gh cur- tion up to 200 miles.
rents.
The “inside CHECK THESE EXCLUSIVE FEATURES
”» SELRECTACMA + 100 — e 10 WATT push-pull audio output. Frequency
story of 2A Wl X s pio ™ range from 40 to 12,000 cycles e 3 position fringe
Transistors / area switch ® Delayed gated AGC system o Stand-
1TV AN ECH 24, A ard Coil Cascode Tuner prevents radiation ® Retrace
for Service- G,SM*SEETEX? 0 RY ‘ Blanking Circuit allows you to raise the brightness
Engi 1 ] without the annoying vertical retrace lines ® Heavy
men, kngineers, 51 1SOLAT ON TRANS WAGNETIZING COL duty front focus control e Automatic gain contral
Amoteurs ond potentiometer allows you to adjust the threshold sen-
. | sitivity as law as 4 microvolts & still keep the full
Experimenters The storage capacitor was made from | | 4 MC band width o Improved sync amplifier ® Im-
10 surplus 650-uf, 80-volt d.c. capac- proved automatic brightness control @ Set aligned
itors which were found to op erate L:vaei.?u:lg'hri‘ue:v’::t:]u: a:odw:lrI Ilur:)optl;n:ie:ef:r:ult 1I4m5
Written by an authority on ;2::15123013011“;]13' at 1ez5 V‘;::S ::;erb be;r}:g KV under load, Wil handle ail icture tubes p to
the subject. Explains in easy-to-under- { - pgw r consur y L 4 incl ynth full sweep ® InIIPr:)ved vn_deo arfphﬁer
stand language the theory and practical | magnetizer varies from 70 watts with has a gain of 40 e All plastic ers
“pphcations o Transistors. Cloars up | the capacitor discharged, to about 10 | | B8, 5% U6, St 220 i
common misconceptions; clarifies Tran- watts when it is fully charged. At a changing a strip in the tuner ® Extra heavy duty
sistor circuitry, installation, testing tech- normal rate of magnet charging—one power transformer with large safety factor ® 6CB6
niques, theory and servicing. Animportant pulse each 15 seconds—the average tubes in Video IF to give full gain ® Extra filtering
|

its implications for the electronic industry. Chapt. 2: | magnetized. Usually, the coils have | | which runs cool @ Full focus cosine yoke.
Non-mathematical explanation of how Transistors | 150 to 200 turns, an inside diameter | THE ONLY CHASSIS WITH 10 WATT
work; description of basic types. Chapt. 3: Physical | g larger than necessary to accommo- PUSH-PULL AUDIO OUTPUT AT

and electrical properties of transistors. Chapt. 4: |

i magnetized, and a
Transistor amplifier circuits. Chapt. 5: Transistor date the piece to be mag 4 $1 69 95
c.R

oscillator circuits,. Chapt. 6: Special Transistor cir- | de. ‘1'e51stance 9f 0.3 }:"0 10 ﬁhm' In i ';edi Jﬂdx
cvits (D.C. amp., R.F. det., Clippers, Phase Inverters, | typical operation, the peak curren pefide
etc.). Chapt. 7: Transistor Components (sub-minia- { of about 150 amps has a duration of

Less C.R. Tube
and Brackets

Complete with 12" ROLA Hi-Fi Speaker

Have ALL the latest information on Transistors in

ture parts and power supplies). Chapt. 8: Care 2 milliseconds. With UHF Converter—$211.90

and servicing of Transistors. Chapt. 9: Practical In some cases, it will be necessary Detalled Service Manual & Schematic—S$1
Transistor circuits (experimental circvits with parts | to slowly withdraw the object to be |

values; audio and r.f. circuits). Chapt. 10: Refer- | magnetized, from the coil. Keeping it TV PICTURE 630 CHASSIS FOR
ence data; commercially available Transistors ond | there may leave it only slightly magne- TUBE SALE 24 & 27 INCH 522995
their characteristics, etc. ‘ tized by the final pulsation. END ‘ Standard Brands. Factory OPERATION

: v it o R * 177 Tube TV GOLD
;hls uuthc;.rll)tu'rlve, low cost book —it's a "must : 22: -,-:":3‘?: PLASTIC MASKS
< el L {guar ¥ mony s79.05 | 462 I0d 4171010 88
100 PAGES. 5% x 8%" 50 J o 375 Tube. Guar e $14.95
. 5% x 2 e Ring and Sleeve UHF SLUGS $7.95
ORDER CTB-7. Only. ... TP 05000 Ry
BARGAIN CABINET BUY
HOWARD W. SAMS & CO., INC. Beautiful mahogany consolette Cabinet
cut for 830 FA-2A Chassis. Complete with
mask, glass & tube mounting brackets. . 54995
| Order from your Parts Jobber today, or | In Blond ,...... Q000000 dhA $59.95
| write directto Howard W. Sams & Co., Inc. I Send for complete cabinet brochure
2205 East 46th St., Indianapelis 5, Ind.
| ’ P 4 | FREE—New TY—Hi-FI PARTS CATALOG
| My (check) {money order) for $........... { ‘ - —
| enclosed. Send........... ... copylies) of | Qll.lum :‘rc:{:ﬁ:feo?;:id filed r‘:;;‘;ry“r:::m. oF certifed
. i 3 . check v order for $25 d {t on TV chas-
' Transistors (CTB 7) ot $1.50 per copy. I s‘:"c Q%rﬂ:’no::‘ otz;mc;r I't)ermu. B?l-n:osc.o.tl‘)., F.OA.IB.
| l | N. Y. Prices & specifications sublect to change with-
1 Name. ..o eresenorcnrosiorsnrosssess | ! out notice. NO FED. TAXES TO PAV.
I [ =R e AIREX RADIO CORP
i Address..cooevevevcotcsssrssescrsrsnne i | 10‘&04?%\5 e i st Vs ¥ ’.
.y ramerc .
LCity.............Zone....Sfote........J ;‘_l'le',s: the owner of our new UHF sta- s b 2o, Catbrris I (il )
—————— ———— — A t— — — T— 10N.
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Now! a COMPLETE
GUIDE TO

HIGH
FIDELITY!

o % f
- 7% [
2 f

(e .

.. for listeners
... builders

... experimenters

.
)

. service technicians

This big, new authoritative book I
by one of the nation's leading
brings the “low |

| experts you 1

JUST OUT! down'* on every phase of high-
HIGH fidelity reproduction and equip-
ment. In a way you can easily

EFll:Ilj'lfl%"l-.IYES understand, it shows how to get

T Q best rcsultsl a:i rm{nmx;m ﬁostﬁ—
hy John I Newitt discusses al! details of '‘hi fi"’
gé;:cbeszt.a %f Eioa circuitry, components and equip-
trical Lugineering, ment—tells how to build your

Massachusetts Inati-
tute of Technology

494 pages, 203
clear illustrations.

8 x size

ANSWERS YOUR QUESTIONS

ABOUT "H!I FI"—Guides you
every step of the way!

Here are just a few of the subjects covered:
What to look for in high-fidelity equipment—
what to avoid ® Getting reproduction to suit your
taste ® Some unusual ''hi-fi'" combinations @
Hi-fi vs. P.A, type speakers ® Matching the re-
producer to its environment ® Loudspeaker con-
struction and performance ® Adjusting bass-reflex
cabinets ® Controlling distortion ® A novel horn
system ® Bafles ® Getting rid of '‘overhang’’ @
The best reproducer enclosure ® Selecting a
woofer-tweeter combination ® Sound-proofing
materials ® How grillwork affects artenuation ®
Special hi-fi circuits ® Proper crossover frequen-
cies for dual-channel amplifier systems ® Do’s and
don't's of volume expansion ® Ways to suppress
noise ® A good tone control system ® Negative
feedback and how to use it ® Pre-amps and equal-
izers ® Amplifier construction hints ® Commercial
amplifiers and how to judge them ® F-M fun.ers
and how they work @ Minimizing tuner distortion
® Avoiding chatter and crosstalk ® Limiter-dis-
criminator vs. ratio detector FM circuits @ All
about records and record players @
A comprehensive course in magnetic
recording ® Pick-up resonance, its

own—covers the service angles—
compares the different methods—
and is chock full of how-to-do-it
tips and ideas.

QUESTION BOX

SCREEN-MODULATING THE SCR-274-N

2 I have a set of SCR-274-N com-
mand transmitters complete with con-
trol box, BC-456 modulator, and DM-33
dynamotor. Reports indicate that when
operating this equipment on the ama-
teur phone bands, the percentage of
modulation is low. I tried doubling the
screen voltage on the final amplifier
without any improvement. Is there any
way that I can raise the modulation
percentage while using the BC-,567—
J. F. 0., Klamath Falls, Ore.

A. For 1009% modulation when using
screen-grid modulation, the plate cur-
rent should drop to zero when the

should be about one-half of the value
used for c.w. Use a scope or modula-
tion meter to check the modulation. If
it is low, check the operating voltages
on the final and then check tubes and
components and make corrections nec-
essary to bring the operating voltages
up to normal for screen modulation.

It may be that the BC-456 modulator
was designed for close talking in a loud
voice. In this case, for ordinary ham-
station use you will need more gain
between the mike and modulator to
bring the audio up to the required level
for full modulation.

MOD TRANS
1625 e SIDETONE
MIKE TRANS -
TOMKE ACK V-2 TSI RS . 3 R85 E gre2 TO PA SCREENS
PIN 8- 54 R55 = c;s's > T0 v-R TUBE
3 R8s
J | 6 <
i (548 SRS g, 30 Loa 3nss
i { T 1 TO PNU- J58
S
TO HEATER LINE ::Rﬁe ::RN
2 kS
Figd J = TOPINI3-J54 8+ FROM DM33-A

screen voltage is driven to zero. With
most pentodes, the screen must be
driven negative to cut off plate cur-
rent and output. About 809 modula-
tion is the maximum that can be ob-
tained without producing intolerable
distortion.

The peak a.c. signal delivered to the
screen by the modulator must be about
15% greuster than the d.c. screen volt-
age—which, for screen modulation,

TO MIKE Vi-2
PINB-J54

Fig.2

Fig. 1 shows a simplified partial
schematic of the modulator. Since m.c.w.
(tone modulation) is not used in the
amateur bands covered by this equip-
ment, you can remove the 12J5 tone
oscillator (not shown) and rewire its
circuit as a speech amplifier. Discon-
nect all leads from pins 5, 3, and 8 of
the 12JC and from pin 4 of the 1625
modulator and rewire the circuit as
shown in Fig. 2. END

e

- — -
$ TorascReENs
$R62 -TO v-RTUBE
‘D
<
ghe3 B+
::R6§
= 3 T ToPmu-ss
M e
s Jrse oo
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£

cause and cure ® Choosing a recorder
® Tips for custom builders ® Custom-
building technical problems and solu-
tions ® Special installation problems
® Typical **hi-f"" installations ® Bass-
reflex calculations and design charts ®
Acoustical horn design
data . . . and dozens of
ather subjects. Read it for
10 doys AT OUR RISKI
Use coupon.

1
1 Dept. RE-123, Rinehart Baoks, Inc., 1
1 Technical Divisian, 1
1 232 Madison Ave., New York 16, N. Y. ]

8end HIGH FIDELITY TECHNIQUES by Newitt

l for 10-day FREE examination. It I deeide to keep

1 the book, I will then remit $7.50 plus postage. Other-

wise, 1 will return book postpaid promptly and owe
I you nothing. (If you send cash with order, we pay I

postage—same return privilege with money refunded.)
Name

Address

City, Zone, State

OUTSIDE U.8.A.—Price $8.00 cash only. Mopey back
B it book is returned postpaid in 10 days.

L R W

2 I am enclosing the circuit of my
2-tube 80-meter c.w. transmitter. If

| practical, I would like to have a dia-

gram for adding an 807 power ampli-

' fier and power supply to it. I want to

ADDING POWER AMPLIFIER TO 80-METER TRANSMITTER

quencies. If you limit your activities to
80 meters, all you need do is substitute
an 807 in place of the 6L6. The circuit
remains the same. Change the grid re-
sistor R2 to 68,000 ohms and substitute

100up¢ 4TT,N*20WRE ON |-1/4"FORM
= [ 3ev
2.5 6L6
[ A3A7'KA 25y 4_240v
) 5 4 < S Ne4g
< 4 2 S
S i POK RIPISK  R2Q22K 0l 39
.01 h 4
= vl CHANGE[TO 68K/ W 4
2103w T | SNV
: $ K
u—I I 300k o N
E TO FIL PNST (PINS 2 GRDED) ;
sock( ®
| use a m metwork in the plate of the
final—J. T., Chicago, Ill. 00
A. There is almost no need to add an 200
807 after the 6L6 unless you plan to <

use the latter as a buffer or multiplier
when the rig is used on higher fre-

RADIO-ELECTRONICS



MONEY BACK GUARANTEED
TO RECEIVE ,4¢ UHF and
AUVHF STATIONS IN 4/
DIRECTIONS FOR 60 MILES

WITHOUT A ROTORMOTOR OF ANY KIND!!

|
so p'F'E# 2,585,670

w! s
g0 NE - E"“gg s WORLD'S MOST POWERFUL UHF —VHF
ir's PA #2.644,001 TELEVISION ANTENNA
OTHERS PENDING While antenna reception is guaranteed

for 60 miles, perfect pictures have been con-
sistently received as far as 160 miles from
stations,

POLYMICALENE
4 CONDUCTOR
TRANSMISSION LINE

Low Loss Externol - Air Dielectric
Motched Impedance
Eliminates End Sealing
Eliminates Condensation
Up to 50% Less Loss
Than Tubulor When Wet
Easily Spiraled

No Breaking or Shorting g
® Patents Pending - T. M, Reg.

a NEW DESIGN FOR '54

® LOW-LOSS SWITCH
® LOW-LOSS PHENOLIC INSULATORS

@ USES NEW 4-CONDUCTOR
MATCHED IMPEDANCE LINE

® ONLY 10 INCH SPACING
BETWEEN ANTENNA BAYS

The 9 position selec-
tor switch electron-
LIST PRICE icolly rototes the

antenna in a sta.

$ 15 tionary position,
PRICE INCLUDES
Complete stocked orroy © 4 stock-

SEE YOUR LOCAL ing bors ¢ @ posifion switch ©
Switch-to-set coupler ® 2 . 7%"

JOBBER stond offs ® Individuvolly boxed in
moiloble corton

2 ;;WALL CHANNEL ANTENNA CORP.

70-07 Queens Blvd., Woodside 77, N. Y. Hickory 6-2304
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Tubular Roung

HOLDS EVERY
COMMON TYPE OF
TRANSMISSION LINE

1? S

naconda Foam

WNow! No stripping of insulation, no straps or ears
to breck off, no signal loss—and no "misses’”. This
new Lightning Arrestor by i€ reduces your installa-
tion problems—and inventory, tool Easily installed
indoors or outdoors.

Madel 4000 for wolls ond windows, etc. List $1.25

Model 4005 with stoinless steel strap for pipe mounting
List $1.50

>1 \ Write for details and

i new {E catalog.
MAWVEACTURING

325 N. HOYNE AVE.
CHICAGO 12, ILL.

QUESTION BOX

a new medium-shell 5-pin socket for
the octal socket used for the 6L6.

The maximum power input to the 807
will depend on the power supply you
use. For a reasonable increase in power
input over that of the 6L6, the plate
voltage should be at least 500 and not
more than 750. Maximum plate current
is 100 ma regardless of the voltage.

If you want to use a separate supply
for the 807 plate, dropping resistors
R1, R3 and R4 need not be changed.
But if you want to operate the entire
transmitter from the new supply, you
will have to change the values of these
resistors.

Adjust the value of R1 for 170 to
300 volts on the plate of the 6V6 with
adequate drive on the 807 grid. The bias
between grid and cathode should be 45
volts, With a 600-volt supply, change
R3 and R4 to 35,000 and 20,000 ohms,
respectively.

With a 500-volt or higher supply,
substitute a 5R4-GY for the 5Y38-GT
and reduce the input filter capacitor to
not more than 4 nf.

RHOMBIC FOR CHANNEL 2

| 2 Please print a layout for a 6-wave-
length rhombic antenna for channel 2.
—H. E. 0., Hemmingford, Neb.

A. A rhombic antenna provides maxi-
mum signal when its terminated end
points along the great-circle route to
the transmitting antenna and when the
incoming signal strikes it at a small
angle above the horizon. This angle—
called the wave angle—is a fairly

¥
330/ 1w
};é
| 50.8" Y-

l -l_ N°12 WRE SPACED 2.5
‘ 3000 LINE

| critical one which varies with fre-
quency, the seasons, and with the dis-
tance between the receiving and trans-
mitting antennas.

The diagram shows the layout of a
typical 6-wavelength rhombic for chan-
nel 2. Although exact measurements
are shown in the drawing, the dimen-
sions are not critical as long as you
keep each leg several wavelengths long.
To adjust the antenna to the optimum
wave angle, try it at different heights
between about 17 and 35 feet and note
the effects of height on performance.
Make the adjustments for maximum
signal strength with the antenna legs
as nearly horizontal as practical.

The 800-ohm antenna is matched to a
300-ohm transmission line by a quarter-
wavelength section of 490-ohm line con-
sisting of two No. 12 wires spaced 212
inches apart. END

|

Build Your Qvll_l

Interior -
Styled Cabinets

KIT§

presenting the

paul klipsch-designed
REBEL IV . ..

Now you ean build
your own Klipsch

Corner Horn En-
closure and save
money — identical

in acoustic design
to assembled units
and easily put to-
gether with a mini-
mum of tools.
Priced for the
home-builder in
unfinished birch.

$36.00* Net for 12"
model

$42.00* Net for 15”
model

BASS REFLEX and
EQUIPMENT CABINETS

for hi-fi compo-
. . . removable panels
:nake future changes easier.

v
designed for either 12” or 15”7
speaker,

Ideal housing
ne:

Overatl di-
mensions:
3334~, 237,
16”, Tuner
Compartment:
20" H.. 214"
W. (inside di-
mensions),
1534" Deep.
Batfle volume:
6 cubic feet.

All Xkits include 3&”
white pine plywood
cut to size, baffle pre-
cut for 12* or 15”7
speaker. Saran Plas-
tic Acousticloth. Kim-
sul Acoustic Insula-
tion, Assembly and
finishing instructions,
hardware, plastic wood.
sandpaper and glue.

No. 80 ..$27.00 *
(Equipment Kit)

No. 8112 .$18.00 *
(12" speaker)

No. 8115 .$18.00 *
(15" speaker)

CORNER FOLDED
HORN ENCLOSURES
No. 61 (12~

r_.-lc/‘\ .
l '. I
speaker) ..$19.95+ ‘NER

No. 63 (15" ! .
speaker) ..$23.95*% |

Reproduces a quality
of bass heretofore only
possible through the
use of far more expen-
sive designs,

1
|

* Prices higher West and South.
Write for free catalog and nearest distributor

Pioneers in radio furniture for high fidelity equipment

G & H WOOD PRODUCTS COMPANY

75 NORTH 11th STREET
BROOKLYN 11, N. Y.

RADIO-ELECTRONICS




FREE EXTRAS:

e ELECTRICAL AND RADIO
TESTER ¢ ELECTRIC SOLDER-
ING IRON ¢ BOOK ON TELE-
VISION ¢ RADIO TROUBLE-
SHOOTING GUIDE « MEMBER-
SHIP IN RADIO-TELEVISION
CLUB ¢« CONSULTATION SERV-
ICE ¢ QUIZZES ¢ TRAINING
FOR F.C.C. LICENSE.

WITH THE NEW
IMPROVED 1954
PROGRESSIVE RADIO “EDU-KIT"

NOW INCLUDES SIGNAL TRACER
AND CODE OSCILLATOR

e FREE TOOLS WITH KIT

e NO ADDITIONAL PARTS NEEDED

ABSOLUTELY NO KNOWLEDGE

OF RADIO NECESSARY

learn the function and theory of every part used.

10-DAY | WHAT THE PROGRESSIVE RADIO fon and theory of o "y
o3 - The Progressive Radio Edu-Kit"' uses the principle of
MONEY BACK 1 EDU-K'T OFFERS YOU “Leorn by Doing'’. Therefare you will build rodios to
1 illustrote the principles which you leorn. These rodios

The Progressive Rodio "'Edu-Kit" offers you o home ore designed in o modern monner, according to the

study course at o rock bottom price. Ovur Kit is designed tnei - : .
GuAR 1 to train Radio Technicians, with the basic focts of Rodio e pncipies iof presentsdgy equcoflonol practice. You
begin by building o simple rodio. The next set thot you
Tlheorly °\:‘d C‘."';S"“.Cﬁ°"kp"°clﬁ;° ex;;r!e)sse'd 'slin:’plypopd build is slightly more advonced. Groduoaily, in o pro-
clearly. You will gain o knowledge of basic Radio Frin- i R : :
Excellent Background I ooy, Yo v 9 Radio Recoption, Radio Tronsmission  more manner, you will find yourselt Co e stilf
I ond Avdio Amplificotion :nlz‘:re od o?ced multi-tube I'Odl':l sets, ond dou;|g wark
el I oy . . ike o professionol Rodio Technicion. Altogether you
For Television 1 You will learn how to identify Radio Symbols ond will build fifteen rodios, including Receivers, Tronsmit-
1 Dl'a'grohms: h'?: ’;" b“"ld "‘:)d'::- "5!:9 'fgg!‘"p"’gsm h‘é’w' ters, Amplifiers, Code Oscillator ond Signol Trocer.
cuit schematics: how to mount various radio paris; 4 f 05.125 V. AC/DC.
BECOME A RADIO to wire and solder in o professional monner. You will These sets operate on 105.125 A
AMATEUR 1 lecsrn| |f|_ow to operolfle|Receivers, Tronsmitters, gnd A\Lc:io THE PROGRESS'VE RAD'O
Amplifiers. You will learn how to service ond trouble-
: shoo: racéi%s.chu will learn code. You will receive troin- "EDU'KIT" IS COMPLETE
ing for F.C.C. license. . i
L G, L o vt cdeatin o oo g2 dSHE SUTP ST HEE, Ko ocor
exactly like the kind you would expect to receive in o 5 8 g A 3
I Radio Course costing several hundreds of dollars. chosss, arioble condanser, oo s, ine, cords
1 THE Kl'l' FOR EVERYONE ;;I::.l::\wl;t::hf&lzérh:ksmps, coils, hardwore, tubing,
1 The Progressive Rodio '"Edu-Kit'' was specificolly pre- . Every port that you need is included. These ports ore
I pared for ony person who hos a desire to learn Rodio. individuolly packoged, so thot you can eosily identify
The Kit hos been used successfully by young ond old in every item. Tools ore included, as well os an Electricol
1 all ports of the world. it is not necessory that you hove and Radio Tester. Complete, easy-to-follow instructions
] even the slightest background in science or radio. are provided. )
The Progressive Radio ''Edu-Kit'" is used by many Rodio In addition, the "Edu-Kit" now contains lessons for
I schools ond Ciubs in this country ond obroad. 1t is vsed servicing with the Progressive Signal Tracer, F.C.C. in-
| for froiningvond rehabilitation of Armed Forces Per- SfTUCfIO"dS' qu'ﬂezi‘ The ';Fd:-sl*;'_;l a complete radio
sonnel and Yeterans throughout the world. course, down to the smollest detoil.
GET A WELL-PAYING 1 The Progressi io “Edu-Kit"" requi i
ogressive Rodio ""Edu-Kit"" requires no instructor.
JOB 1 ﬁll igsfruc:’ion; uref included. All p%rfs are individduglly TROUBLE'SHOOTING LESSONS
oxed, and identified by name, p otograph on ia- Trouble-shooti d P . .
1 grom. Every step involved in building these sefs is core- touble-shooting and servicing ore included. You will
i . A § be tought to recognize ond repair troubles. You will
1 fully explained. You cannot make o mlsf_uke. l;uild ond leoarn on operote o pr?lfessionol Signal Tracer.
ou receive on Eiectricol and Rodio Tester, and leorn
1 PROGRESS|VE TEACHlNG METHOD 0o'use it 'for radio repairs. While youv ore learning in
1 The Progressive Radio "'Edu-Kit'' comes complete with this proctical way, you will be oble to do mony o repoir
1 instructions. These instructions are arranged in a clear, job for your neighbors and friends, and chorge fees
simple ond progressive manner, The theory of Rodio which will for .exceed the cost of the “'edv-Kit"', Here is
1 Transmission, Radio Reception, Audio Amplification ond your opportunity to learn rodio quickly ond easily, ond
1 servicing by Signal Tracing is clearly explained. Every have others poy for it. Our Consuitation Service will
port is identified by photograph and diagrom. You will :'N“P you with any technical problems which you may
ave.
1 I send me the “Edu-Kit" with 10 Day Money-Back g

I Guorontee—include All FREE extros. PSend further informa- ]

GO .NTO A MA L |D Check or M.O. enclosed—postage prepoid ek i

PROFITABLE BUSINESS I OJ C.0.D. (U.S. Only)—! wiil poy postage I

= TODA | Qutside U.s.A.—no ¥

N e i e SOBF S

YOU M oness fpern"?'i M.O. for s19.55 1
. = . — - a . -

- R ORDER 4 ol B0 Y. ACT 5

PPED SAME o

DAY RECEIVED

PROGRESSIVE “EDU-KITS” INC.
497 UNION AVE., Dept. RE-78, Brooklyn 11, N. Y.
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Learn to Use

Instruments
MORE EFFECTIVELY!

THE INSTRUMENT
GUIDE WRITTEN
, ESPECIALLY FOR

£ | Servicemen,
& |

* Amateurs,
Experimenters

Sty 503 W00 13098

% Learn new uses for old
instruments

% Learn ta do better faster
testing with fewer in-
struments

% Avoid buying unneces-
sary instruments

% Learn how ta evaluate
instrument readings ond
put them to practical use

BASIC ELECTRONIC
TEST INSTRUMENTS

w by Rufus P. Turner
.ﬁ 254 pages, |71 illus., Price $4

How well you work—how fast you work, and how
much money you make depends to a big extent on |

how much you know about instruments. X

BASIC ELECTRONIC TEST INSTRUMENTS is
a down-to-earth guide that can help you in dozens of
ways-—from showing new uses for old instruments to
guiding your instrument purchases and avoiding
costly types that aren't really necessary.

Over 60 types—from the latest TV pattern genera-
tors to special-purpose bridges. general-purpose in-
sttuments and all the old standbys—are clearly
described. Work-saving testing short cuts are outlined.

SAYE MONEY ON INSTRUMENTS!

In addition to all ‘‘standard’’ instruments from
simple meters to_capacitance checkers, oscillators,
oscilloscopes and dozens more, you get complete train-
ing in the newer ones such as grid-dip oscillators; TV
sweep and marker generators; TV linearity pattern
Reneratofs; square-wave generators, distortion meters
and many others.

You are shown new uses for VOM'S, oscilloscopes,
signal generators and other familiar types.

You learn ecasy ways to extend the ranges of old
instruments; how to make an accurate bridge from old
instruments; how to use power drain measurements
for fast TV troubleshooting; how to calculate shunts
and multipliers; how to measure r-f impedance with a
simple T-network; how to measure inductance and
capacitance with a
gnd-dip oscillator —
and scores of other
money-saving tips.

Use coupon
today!

_________________ .
Dept. RE-123, RINEHART BOOKS, Inc.
Technical Division, 232 Madison Ave.,
New York 16, N. Y.

Send Turner’s BASIC ELECTRONIC TEST
INSTRUMENTS for 10-day FREE EXAMI-
NATION. If 1 decide to keep book, I will
then remit $4.00 plus postage. Otherwise I
will return book postpaid promptly and owe
you nothing.

INRINOL o/e1a s ¢l00la/e/s/alalele 1o alals ololo /e o /o loe) WHHE o o o
Address..veieceeiaeienen 0000088a0000 0400 .
City, Zone, State.....co00cun.. tesereicesans

OUTSIDE U.S.A.—Price $4.50, cosk only.
Money back if book is returned postpaid in
I 10 days.

LI e U —— |

PEOPLE

Henry C. Roemer,
former president of
Federal Telephone
and Radio Co., Clif-
ton, N.J., has been
designated vice-
president in charge
of the administra-
A tion of the Domes-
H. ¢ : Roemer tic Divisjons of the
T International Tele-
phone and Telegraph Corp. Raymond
S. Perry, vice-president and general
| sales manager of Federal, succeeds Mr.
Roemer as president.

Charles B. Denton
was appointed mar-
keting manager of
Weston Electrical
Instrument Corp.,
Newark, N. J. In
this newly created
post, he retains di-
i rection of the Ad-
vertising Depart-
ment and also as-
sumes responsibili-
ity for the sale of
| all retail and distributor products.

L 'S

C. B. Denton

William J. Slawson
joined Pyramid
Electric Co., North
Bergen, N. J., ca-
pacitor manufac-
turer, as assistant
sales manager, Job-
ber Division. He was
formerly with Fed-
eral Telephone and
Radio Corp. and
John F. Rider Pub-
lisher, Inc.

f

| W, J. Slawson

!Bea Jones joined I.D.E.A., Inc., Indian-
apolis, as assistant advertising man-
ager of the Regency Division. She was

,formerly an executive with Spencer
| Curtiss, industrial advertising agency.
Y Robert J. Mueller
was promoted to
sales manager of
Walsco Electronics
Corp., Los Angeles.
During the past
four years with the
company he has
worked in practi-
cally every depart-
ment, and was most
recently assistant sales manager.

M. L. Finneburgh
joined Finney Co.,
Cleveland antenna
manufacturer, as
vice-president. He
was formerly gen-
eral sales manager
of the Liquid Car-
bonic Corp., Chica-
go. He joins his
brother and son in
the Finney Co.

F—-— —

Ll

M. L. Finneburgh

Harry E. Moon was
appointed executive
vice-president for
both the Mechani-
cal and Plastic Di-
visions of General
Industries Co., El-
yria, Ohio. He was
formerly vice-pres-
ident in charge of
sales of the Me-
chanical Division. Fabian Bachrach
Mr. Moon has spent H. E. Moon

his entire 30-year business career with
General Industries.

-

.

,‘
L& | é

Obituaries

Walter M. Skillman, manager of
marketing administration of the Radio
and Television Department of the Gen-
eral Electric Electronics Division, died
after a brief illness.

Joseph Webber, pioneer in radio engi-
neering, and at one time chief engineer
of Warwick Manufacturing Co., Chi-
cago, died from a heart attack at his
home in Santa Monica, Calif.

Personnel Notes

. . . Elwood W. Schafer joined CBS-
Hytron, Danvers, Mass., as assistant to
Charles F. Stromeyer, vice-president in
charge of manufacturing and engineer-
ing. He was formerly a vice-president
of National Union Radio Corp.

-« . Robert A. Elliot was appointed man-
ager of the Distributor Sales Division
of Erie Resistor Corp., Erie, Pa. He was
previously with Pioneer Electric and
Research Corp., Standard Coil Products,
and RCA.

. . . K. L. Bishop was named to the new
position of general sales manager of
the V-M Corp., Benton Harbor, Mich.
He had been industrial and export sales
manager for the company.

. . . Max F. Balcom, Sylvania Electric
Products, was elected chairman of the
new Radio-Television Industry Com-
mittee of the RETMA, and F. R. Lack,
Western Electric, was elected Chairman
of the Electronics Industry Committee.
... C. L. Orcutt, joined P. R. Mallory &
Co., Indianapolis, as assistant to the
president. He was formerly with Syl-
vania Electric Products.

. . . Louis W. Selsor is now handling
distributor sales for Jensen Manufac-
turing Co., Chicago. He has been with
the company for over a year. Philip B.
Williams, an 11-year veteran with Jen-
sen, has been named chief engineer.

. .. David Gnessin was appointed educa-
tional director of Transvision, Inc., New
Rochelle, N. Y. He is the editor of
Television Notes, the company’s house
organ.

RADIO-ELECTRONICS
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TELEV

Big demand for graduates

B.S. DEGREE IN 27 MONTHS in radio including
TV engineering—VHF, UHF, AM and FM. Students
use over $100,000 worth of equipment including 2
large commercial type transmitters in new TV lab.
Intense specialized course includes strong basis in
mothematics, science and advanced design in
radio and TV,

Hundreds of young men each year are earning engi-
neering degrees in this recognized institution. Start
any quarter. Many earn a major part of expense
in this industrial center. Low tuition. Competent in-
struction. Thorough, intense, practical program.
Also B.S. DEGREE IN 27 MO. in Aeronavutical,
Chemical, Civil, Electrical and Mechanical Engi
neering. G.l. Gov't opproved. Enter Dec., March,
June, Sept. Free catalog. ENROLL NOW.

INDIANA TECHNICAL COLLEGE

17123 E. Washington Blvd., Fort Wayne 2, Indiana

COAST ELECTRONICS has the

NEW precise

-~ MODEL 308K

8" OSCILLOSCOPE

THE GREATEST OSCILLOSCOPE
FROM COAST TO COAST

ALL THE FEATURES
OF THE FAMOUS
MOOEL #300 PLUS:

v INTENSIFIER ANODE

v Hi-LOW-NORMAL SYNCH.
(A Precise First)

% B'% INCH TUBE
(A Precise First)

v VOLTAGE REGULATION
(A Precise First)

See Precise Ad Page 108

The only 812" Oscllloscdpe on the commercial
market today. We have this Precise *scope’ for

you . ..
NEW 77 Oscilloscope Kit ... $ 94.95
$129.50

LATEST 812" Oscilloscope Kit...
OTHER PRECISE KITS AVAILABLE:

MODEL 909K—VACUUM TUBE VOLTMETER ... $25.98
MODEL 630KA—RF-AF TV & MARKER GENERATO!

(pre-assemdled head} p—— ] 51
MODEL 610KA—RF SIGNAL GENERATOR

(pre-assembled head) $28.95
MODEL 635K—UNIV. AF SINE, SQ. & PULSE GEN. $33.50

Terms: All meschandise shipped FOB Alhambsa, California Prices
slightiy higher in the West. Prices and specifications subject 10
change without notice. Include 20% deposit for C.0.0 °s. WRITE

FOR NEW CATALOG - FREE!
COAST ELECTRONICS SUPPLY CO. Dept. P3
527 W. Moin Street « Alhombra, Colif.
O Send me.
[ Enclosed find § deposit. Bal cov
[ Enclosed find $. in full.
NAME
ADDRESS.
cIry. ZONE__STATE =
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. . . Douglas J. Sullivan was appointed
to the newly created post of manager
of personnel development for the
Marketing Section of the General Elec-
tric Tube Department, Schenectady,
N. Y. He had been manager of employee

and plant community relations for the |

department.

. . . Edward Schulz joined the RCA
Laboratories Division, Princeton, N. J.,
as director of personnel. He was a for-
mer associate professor of management

and industrial relations at New York |

University School of Business.

. .. Ashley A. Farrar was promoted to
assistant vice president of Raytheon
Manufacturing Co., Waltham, Mass. He

was previously manager of Government |

Contracts for the Equipment Division
of Raytheon.

... Merton W. Whitney joined the sales
staff of Simpson Electric, Chicago. He
was formerly with Cook Electric.

.. . Robert D. Hallock joined American ‘

Microphone Co., Pasadena, Calif., as
plant manager. He has had wide ex-
perience in the electronics field.

... P.N. Cook, Chicago-Standard Trans-
former Co. was named chairman of the
Social Committee of the Association of
Electronic Parts & Equipment Manu-
facturers. Other committee chairmen
include: E. Van Deveer, Jensen Manu-
facturing, Credit; O. D. Jester, Standard
Coil, Publicity; Roy S. Laird, Ohmite,
Educational; Theodore Rossman, Pen-
tron, Industry Relation; Wilfred Larson,
Switcheraft, Membership and Attend-
ance; and Ben Boldt, Amphenol, Mer-
chandising Problem Analysis.

. . . Hank Gropper is now with Tech-
Master Products, New York City, as
assistant to Paul Witte, sales manager.
ge had been with United Transformer
0.

. . . Major William J. Schoenberger,
recently released from active duty with
the Air Force, joined Insuline Corp. of
America, Long Island City, N. Y., as
assistant to Samuel H. Spector, presi-
dent of the firm. He will be in charge of
the Contracts Division.

. . . Isadore Waber joined C-B-C Elec-
tronics, Philadelphia, as vice-president
in charge of sales. He was formerly

| with Radio Electric Service Co.

.. . Ray Murphy was named manager
of the Electronics Division of Industrial

| Engineering Corp., Tampa, Fla.

. Marshall T. McGuineas was ap-
pointed advertising manager of The
Hallicrafters Co.’s branches in Chicago,
Kansas City, and Milwaukee.

| ... Jerry B. Minter, vice-president of

Measurements Corp., Boonton, N. J,
and president of Components Corp.,
Denville, N. J., was elected president of
the Audio Engineering Society.

. Albert E. Hylas and Walter V.
Tyminski joined the engineering staff
of Industrial Television, Ine., Clifton,
N. J. Both were formerly with the
Research Division of Allen B. Du Mont
Laboratories.

... Miryam Simpson, of Mark Simpson
Manufacturing Co., Long Island City,
N. Y., was awarded an associate mem-
bership to the American Institute of
Management. END
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MANNFRED PROUDLY PRESENTS

KIT $79.95 Factory Wired $129.50

© VERTICAL FREQ. RESPONSE: flat =2 db 10
cps — 1 mec. .

@ VERTICAL SENS.: .01 volts rms/inch.

® HOR. FREQ. RESP.: flat =0 db 10 cps — 200
ke, —4 db at 500 kc. .

© HOR, SENS.: .3 voits rms/inch.

® SWEEP RANGE: 15 cps — 100 kc.

® 3.STEP FREQ.-COMPENSATED ATTENUATOR
eliminates freq. distortion, overloading.

® CATHODE FOLLOWER inputs to both amplifiers.

® PUSH-PULL outputs in both amplifiers.

® RETURN TRACE BLANKING

® INT. VOLTAGE CALIBRATOR

® V & H TRACE EXPANSION & CENTERING:
1.5X full screen without distortion.

@ DIRECT CONNECTION to vert. CRYT plates.

® PHASING CONTROL of internal 60 cps sine
wave sweep.

® AT FRONT PANEL: intensity mod. input; 60
cps, sawtooth outputs.

Famous EICO amazing value-packed
economy-priced 425K 5°° Push-Pull
Scope KIT $44.95. Wired $79.95.

EICO VIVM

221K VIVM KIT $25.95. WIRED $49.95.

® AC & DC volts:
0-5, 10, 100, 500,
1000 V (30 KV with
HVP-1 probe). @ 5
ohm ranges from .2
ohm to 1000 megs.
o DC input Z 26
megs. @ 4%2” meter
movement in can’t-
burn-out circuit.
® 1% mult. resis-
tors.

Send for our new 1953 MANNFRED _CATALOG!

FREE! A complete, compre-
hensive listing of all your
eleclronic requirements. Burst-
ing with those SPECIAL
VALUES thot only MANNFRED
con present.

MANNFRED ELECTRONICS CORPORATION

21.26 36th Ave., Long Island City, N. Y.

{J] Send me at once your new 1953
catalog

] send complete information and tech-
nical data on NEW EICO Modei 470

[J Please send EiCO Modeh...........occooo..
Enclosed find $ 20% de-
posit with C.0.D. required. Pre-paid it
remittance in full.

Name.....

Street.. s

MANNFRED

Electronics Corporation
36th Ave,,

Long Island City, N. Y.
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Most Sensational Bargain
National Electronics Has Ever Offered
Glear, Sharp Fringe Area Reception
ON ALL CHANNELS

UHF and VHF
TV Antenna Kit

Everything Needed
For A Perfect
Installation

$109.95

A complete hi-gain
UHF-VHF antenna sys-
tem designed for fringe
usage with everything
needed for the com-
plete installation.

bay Bow-Tie Reflector

UHF—with com-
mounting kit
containing everything
you need for installa.
tion. A Terrific Value!
Model UV-1 . .$19.95
Model UV-2 . .821.48
Look at what you get

with Model UV-1

Two-Bay UHF Bow.
Tie Reflector,

matehing transformer,
75’ UHF tubular twin-
lead. 3 UHF ma

1—10’ mast. 1 seclf-coupling 5*
and lead-in tube. Mndel UV-2 v
fiat or peak roof mount, guv ring, guy wire and hardware.
NLY NATIONAL ELECTRONICS COULO OFFER
SUCH A BARGAIN

Perfect Pictures in Fringe Areas
Rocket Super Fringe
All Channel Antenna

This trulvy sensational TV antenna
is THE ANSW

. Also
vides crystal-clear UHF pictures
in primary or near-fringe areas, ~J
We stronglv recommend this power- N
ful antenna as the ‘‘Finest All-
Channel TV Antenna On The Market
Todav.*’ R
S o0 06 o $24.9% each
Lots of 3 . ........ ... -$23.25 each
® =9 Anodyzed Aluminum for average installation
Elements (ruaranteed ® Size: 27 wide—80~ high
against staining or T THES
arnishing) AMAZING FEATURES
® Solid Cast-Aluminum ® Clear pictures up to 100
Back-up Blocks miles and more from
® Plexi-glass Hi-dlelectric station—plus UHF near-
Insulators fringe reception
® Aluminum Washers and ® 12 driven elements on
Stand-offs high VHF!
® Cadmium-plated Nuts & ® 12 driven elements on
Bolts 1ow bana!
® i1lo* Dowel Pins ® High pain — low nolse
® Light Weight—no thrust ratio!
bearing required on rotor ® One transmission line!

Radiart Telerotor
WITH DIRECTION INDICATOR

Streamlined, waterproof, sturdv.
12 heavy dutv ball bearings. Heav-
ily reinforced dle-cut housing, Pre-
cision gears. Positive stop at end
of rotation. Heavy duty motor re-
verses instantly. Mast. tower or
platform mounting, Factory lubri-
cated for life. Perfect pattern dial
mives Im"‘ll‘diale indication of an-
tenna position.
Requires 8 Cond. Cable
8 Conductor Wire $.08 ft.

UHF TELEVISION CONVERTER

Sutco UHF television converter
with  built-in _ hooster, Con-
t variable for channels

tuners. To order specily channel No. and serles
designated by letter such as F, G, Q. ete.
stamped on each strip of your present tuner,
{Sel consists of osc, & ant.)

UHF STRIPS—Now available for Standard CoM $7 50

EACH

13 thru 83. Built-n wide band
VHF  booster for channels

Save With Rocket 35 Foot Mast Kits
Economy mast kit contains 3 self-coupling 10" seamless
TRI-COATED 1%* 0.1). masts, one 5° mast. 300 feet
of 8/20 galvanized steel guy wire, and everything else
needed ineluding guy rings, fnsulators, cable clamps,
guy hooks, and swivel mounting base.

35 foor Mast Kit $15.95 25 foot Mast Kit $11.95

may be fed thru the
l&:ond band booster o& direct

e set. jo. 22B
shipping weight 7 Ibs.

$34.95

ALL PRICES F.0.B. CLEVELAND, OHIO
Do not remit more an_comblete burchase price. Pay
nhlp(pmg charges on receipt of s, 25¢¢ deposit on
all 'C.0.D. orders, please. Money-back guarantee.
Prices Subject to Change Without Notice

OF CLEVELAND

THE HOUSE OF TV VALUES

Cleveland 3, Ohio

MISCELLANY

EDISON RADIO AWARD

A nation-wide search for the ama-
teur radio operator who performed
the outstanding public service of 1953
has been announced by the General
Electric Company Tube Department.
The winner will receive the Edison
Radio Award. His name will be an-
nounced on February 11, 1954, Thomas
A. Edison’s 107th birthday anniversary.

The 1953 eligibility rules are as fol-
lows:

Nominations may be made by any
individual or group familiar with the
service performed.

The service must have been performed
during 1953 while the candidate was
pursuing his hobby as an amateur with-
in the continental limits of the United
States.

Candidates must hold an amateur
radio license issued by the Federal
Communications Commission.

Nominations must be postmarked not
later than January 3, 1954, and must
include the name of the candidate, his
call letters and address, and a full
description of the service performed.

Decisions of the judges will be based
upon (1) the greatest benefit to an
individual or group and (2) the amount
of ingenuity and sacrifice displayed in
performing the service.

No employee of the General Electric
Company is eligible to receive the
award.

Nominations should be addressed to
the Edison Award Committee, Tube
Department, General Electric Company,

TELEVISION

SPECIALTIES

TJ;E m CALIBRATED VARIABLE
INDUCTANCE KIT
. 8 Permeability Tuned Coils

® WIDE INDUCTANCE RANGE,
FEATURING _ 1 10 1000 uhys.
® INDIVIDUAL INDUCTANCE CURVE
SHEET FOR EACH COIL

3 ® COMPLETE DATA ON Lmin., tmax.,
SELF RESONANT FREQUENCY, Q,R & €,
§ ACCURATE UNIVERSAL AND SOLENOID

DESIGN . CO TION
and REPLACEMENT PURPOSES

A HANDY KIT for any LAB or SERVICE SHOP

IMPORTANT/ TELEVISION ANTENNA ACCESSORIES

WINDINGS., Q-MAX impregnation,
® Video Peaking ® IF Circunts
® Radio or TV Tuning ® RF Choke

pe m m TELEVISION INTERFERENCE FILTER
':%on. | Highly efficient 3section high pass type. Attenuates

. all frequencies up to SOMC. Eliminates amateur, xray,
dmhermy, auto and aircraft interference.
| W uwr...vee
CROSS-OVER
NETWORK
Adopts UHF-VHF antenna to

single transmission line.
Eliminates antenna switches

and duplex lead-ins.

kS
-

»
£

- * Saves time and money
on installation work.

TYPE *
"1 T  TWO-RECEIVER TV COUPLER
;:z’on: Allows use of two TV receivers on one antenna,

No adjustments or switches,
B

Ask about these NEW ITEMS at your local distributor, or rerite
for FREE BULLETIN, giving distributor's name and address.

No effect on transmission line impedance.

trgiccars UNITED TECHNICAL LABORATORIES . oo

L MORRISTOWN, N.J L]

—————— | Schenectady 55 Ni Yo

Last year, the Edison Award went to 20-year-old Don
L. Mullican, Searcy, Ark. He stuck to his shortwave set
for more than five days—almost without relief—to bring
emergency aid to tornado victims in two nearby towns.

PAPER THAT TALKS

A dictating-transeribing machine, the
Pentron Dictorel, recently placed on the
market by Pentron Industries, uses
magnetic coated paper called Talka-
form, which can be used and reused
over 2,000 times without loss of fidelity.
The machine electronically erases the
paper so completely, while re-recording,
that not even a whisper of previous
~recordings remains, even at full volume.

The paper can be written upon, folded, and filed. It feeds
into the Pentron Dictorel like a typewriter, rotating around
a drum to form a cylinder. As the drum rotates, the record-
erase carriage moves slowly along its length so that the
recording track is helical.

No Choice

8y Jeanne DeGood
“A new method of control for television sets . . . ‘breath

control.’ It enables the viewer to change stations or turn
the volume off or on by puffing into the appropriate open-
ing of the control.”—RADIO-ELECTRONICS May, 1953.

I settled in my chair tonight

And puffed my set to watch a fight.

It ended, and I puffed again

To twist the knob to Channel Ten.

A cooking show—I puffed once more

To try the fare on Channel Four.

I puffed and puffed, but didn’t see

A single show that suited me . . .

For me, TV has met its death,

For I'm completely out of breath.

RADIO-ELECTRONICS
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Rap10-ELECTRONICS Annual Index

Volume XXI¥  January - December 1953

(Key to abbreviations on pg. 136)

DATE PAGE
A
AMATEUR
Adapting Relays to Special
Uses (Garner) May 100
Heterodyne Frequency Meter
Uses Pair of Transistors
(Turner) Oct. 88
Low-Down on the BC-422-A
(Frye) Apr. 80
Moon and Back, The (R.M.) Apr. 16
IN34 NB FM-PM Modulator June 66
(Maki)
Oscillators
Beginner's Code Oscillator
(Welz—R.E.C.) Feb. 104
Code Oscillator (Q.B.) Oct. 153
Improving Oscillator and
AV.C. Operation (Sareda) Jan. 130
Two-Band V.F.O. [Queen) May 96
Receivers, communications
Novice 2-Tube Superhet
(Graham) July 51
Short-Wave Converter
(Graham) Jan. 122
Short-Wave Preselector (R.E.C.) Jan. 146
Short-Wave Regenerator Feb. 88
Television interference—See Television
Transmitters
Adding Power Amplifier to
80-Meter Transmitter (Q.B.] Dec. 120
Economical Novice Transmitter
(Graham) Sept. 108
Modulating SCR-274-N Rigs
(Q.B.) June 105
Screen-Modulating The
SCR-274-N (Q.B.) Dec. 120
Two-Tube, 360-Watt Rig (Q.B.) Apr. 128
Transmitter-receivers
One-Tube Tranceiver (R.EEC.) June 96
AMPLIFIERS—See also Audio, TV
Stable D.C. Amplifier (Patent)  Oect. 138
Trigger Circuit Relay Amplifier  May 90
{Trent)
ANTENNAS
AM-FM Antenna Switching
[Trauffer—T.7.0.) Jan. 152
TV antennas—See Television
APRIL FOOL STORY
New Kit Solves TV Problems Apr. 49
AUDIO
Amplifiers
Amplifier Metering Set (R.EC.) Aug. 87
Budget Remote Line Amplifier
(Augsburger) Dec. 30
Crystal Pickup Equalizer (Q.B.) Auvg. 99
Dual-Channel Remote Ampli-
fier (Jordan) Feb. 58
Experimental Subminiature
Amplifier (Parker) Sept. 40
Extending Amplifier Bandwidth
(Marshall): Pt. | Sept. 42; P+. 11Oct. 40
Gas-Tube Amplifier (Patent) Mar. 113
Gas-Tube Amplifier (Patent) June 93
High-Quality Circuits Pt. 1 Sept. 33
{Comm. on above) Dec. 138
(Frieborn) Pt. 11 Oct. 42
Importance of Balance in Push-
Pull Amplifiers (Marshall) July 28
Junior Golden Ear Amplifier
(Marshall) Nov. 55
Low-Hum Amplifiers (Simon) Mar. 40
Multipurpose Audio Amplifier
(Hantz) Feb. 64
Nove! Tone Control Apr. 126
Oscilloscope Patterns and Am-
plifier Diagnosis {Crowhurst] Oct. 34
Phase Inverter Circuit (R.EC.) Apr. 122
Push-Pull Drivers (Fletcher-
Cooper): Pt. il Jan. 96; P4, Il}
Feb. 60; Pt. IV Mar. 38
Signal-Tracing Amplifier
(Lederer) May 64
3Q5.GT A.F. Amplifier (Q.B.) Mar. 126
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VTVM READS PEAK-TO-PEAK
'Rl VOLTAGES DIRECTLY

| 127

ACCURATE MEASUREMENT OF
COMPLEX WAVESHAPES

SINE WAVE
RMS or Peak-To-Peck...
Usebul ond Necassory—Read
Directly With Model 855

PEAKED SAWTOOTH WAYE
TV Morizontol Signal, .
Peok-To-Peck Revding Ree
quired —Egsily Done Directty
with the Model 635,

PULSE WAVE
TV Horizontal Daflaction ., .
Pock-To-Peck Measuraments
Needed—Read it Dirsctly
My on the Scale--Madel §55.

COMPOSITE VIDEC WAVE
Video Amplifie: . .. Pook-Ta-
Peck Meawraments A Musi
—~Do it Dicectiy With The
Model 485,

| Quickly. .Accarafely

DO -ALL Mode|655.. ONLY $595O

.. . gives a true reading meas-
urement of complex and si- Versatility of

measurement, Match the Model 655 with any

nusoidal voltages with neces- built into each Model 655, peak-to-peak VTVM—You will

sary peak-to-peak or RMS value (orves o variety of industrial

read directly, for the analysis

of waveforms in video, sync
L. vibrator power
and deflection circuits.

generators and all equipment

applications in the service of

find that comparable perform-
ance can only be found in

much higher priced instruments.

supplies, AC
Comes complete with new

‘‘RCP SOLDERLESS TEST

service os the manufacturers tilizing any type of waveform |EADS” for operation on 105

say—the peok-to-peak way. The . pc,

to 125 V AC.

combination of this P. to P. el gop TELEVISION SERVICE AND INDUSTRIAL MAINTENANCE

meter and service notes to

o PEAK-TO-PEAK ACmeasurements of from .2V 10 4200V on 7 ranges.

match, take the guesswork out e AC RMS mecsurements of .1 V1o 1500 V on 7 ronges,
of service and speed up your ® DC measurements of from .02 Vto 1500 V on 7 ranges.

service operation. 7) engas

@ RESISTANCE measurements of from .2 ohms to 1000 Megohms on

See Your Local Parts Distributor or Write For RCP Catalog RE 12.

RADIO CITY PRODUCTS CO., INC.

152 WEST 25th ST . NEW YORK 1. N. Y.

SAVE MONEY! SAVE SERVICE CALLS!
CHECK ALL TV, RADIO & PICTURE TUBES
wih b VISULITE TV TUBE CHECKER

NO TECHNICAL KNOWLEDGE REQUIRED
Simpie Instructions Furnished
SAFE—QUICK-FOOLPROOF

Iv. Op:rne.q on 110 Voit ACor DC
Performs 1001 Electrical Checks
Checks colnunulty of re!sist

ATH

from factory. %3

v, order dir
05 Po

stpal

anywhere in the U. S.

VISULITE CO., oepr. LTI 423 8roome S1.. New Yorh 13 WY

PRES-

ZETIM CONDENSER TESTER

Finds Intermittent
Condensers Instczmtly
NET

Pres-probe’s sliding tip
with variable resistance
grevems condenser
ealing. Tests with
power on. Requires
no adjustment. Stops
guesswork. Saves
time. Convenient
robe size (7" long).
gali.r]auian guaranteed.
See Your Dist. or Order Direct

PRES-PROBE CO.

4034 N. Sixth St., Milwaukee 12, Wisc.




ﬂ’THE UHF
ANTENNA
YOU'VE
LOOKED
FOR!

¥ASK YOUR JOBBER FOR COMPLETE INFORMATION
TECHNICAL APPLIANCE CORPORATION, SHERBURNE, N. Y.

WAL T
UHF GRID YAGI

The first all-welded, all-aluminum UHF yagi — designed to
meet your installation needs better.

Welded construction of the TACO Grid Yagi assures perfect
mechanical and electrical union between all elements. Exclu-
sive grid reflector for improved directivity and highest front-
to-back ratio. Packed two to a carton, with stacking lines —
may be used as a single antenna or two-stack array.

Four Bay Stacking Kit provides added gain and directivity.

In Conoda: Hockbusch Electronics, Ltd., Toronto 4, Ont.

SEND FOR YOUR GIANT NEW

(oncord (atalog

\

¢ ' minimum space and for very moderate cost. Features
include: 3 bands, 5401600 kc, 2466 Mc, 6-17.6 Mc.
B § Well-designed five tube plus rect:fier circuit. Tubes:

\

. ; 3 A
° S'I'andard llnes provisions for extemal antenna, phono pickup, and
° Special Bllys . voits AC (export. Handsome cabinet-maker's hand

% IT'S FREE!

SETCHEL CARLSON
DE LUXE

TABLE RADIO

7 SENSATIONAL
"N XMAS GIFT

1
_.>\VALUE.

Made to Sett § 50
for $99.50¢
= POWERFUL 6 TUBE
CIrCuIT
X % = 10" PM SPEAKER
<

« THREE BANDS

Offers all the advantages of a large size console set in

2:128A6, 12BES, 12AT6, 6Y6, 6X4. Power output is 3
watts undistorted to 10" high quality PM speaker. Has

pawer to phono. AC oniy. Extra plug for use on 220

finished genuine Mahogany veneer cabinet 21% L x
118 H x 8% D. Available in Blonde or Mahogany
finish. Shpg. Wt. 19 tbs

Stock No F-5130M  Mahogany Net $29.50
Stock No. F-51308  Blonde Net $32.50

Ly ]
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9°d Ciant New FREE Concorg Caralog ot once 1 © '2‘
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Name 1

c "0 raD) eV St New Yo N o,
ONCODIDO 35 Voiey York 7, Y. D
d P

Concord Radio YV

53 Vesey Street. New York 7, N.
Phone Dlgby 9-1132

MISCELLANY

DATE PAGE
Volume Expanders and Cam-
pressors (Scott) Mar, 41
Why Feed Back Sa Far?
(Crowhurst Sept. 36

Audio Hum Check List [Coriell)] May 65
Bookshelf Enclosure for Goad Bass July 27
British Audio Circuits (Crowhurst) Nov. 74
Filters
Attenuation Problem (Wald) Oct. 86
Attenuator Design (Crowhurst) Dec. 36
More About Filters [Crowhurst):
Pt. | Apr. 64; Pt. Il May 62
Hearing Aids
Build This Transistor Hearing
Aid (Turner) Sept. 38
Miniature Hearing Aid
{Armstrong) Dec. 40
Transistor-Equipped Hearing
Aid (R.M.) Mar. 16
High Quality—See Also Individval Heads
High-Quality Audia (Dorf): Pt. |
Sept. 30; Pt. Il Oct. 37; Pt. 11l Nov. 58
Pt. IV Dec. 33

Loudness Controls
Bridged-T Audio Cantrol

{Austin) June 45
High-Quality Circuits

{Frieborn) Oct. 42
Loudness Controls {O'Leary) Aug. 48

{Schielderup-Comms.) Nov. 148

Loudspeakers

Electrostatic Speaker

| Diefenbach) Apr. b6

Extension Loudspeaker [Q.B.) Oect. 155
Handy Remote Speaker from

"Useless' Dynamic

{Dunscombe) Nov. 88
PM Dynamic Speakers [R.M.) Feb. 14
Speaker Phasing and Dissocia-

tion Effect [Crowhurst) Feb. 55

Musical instruments, electronic

Amplifying the Reed Organ Apr. 62

{Shinn)
Electronic Organ (Patent) Sept. 140
Electronic Music
(Fostenaskels) : Pt. I} Jan. 102
How to Build a Theremin
[Hansen Nov. 84
Oscillators, phono
Phono Oscillator {Kaness) Oct. 106
Simple Phono Oscillator
{Anglado—R.E.C.) Mar. 117
Phonographs
High-Quality Recard Player in
Kit Form {Kass) Nov, 53
Individual Phonograph
{lwaniwsky) Jan. 135

Public address
Overcoming P.A. Hookup

Problems (Crowhurst) June 46
Rapid Remote Microphane
Cantrol (Crowhurst) Mar. 34

Preamplifiers
Audio Preamplifier
{Hantz—R.E.C.) Apr. 121
Heathkit Preamp Modification

.B.) Nov. 143
Powering Audio Preamps
(McMath) May 33
Transistor Preamp (Turner) Feb. 54
Reactance Charts {French) July 24

Record Changers
Servicing Record Changers [Led-
better): Pt. | Aug. 34; Pt. || Sept. 62

Recording
Learning Tape Recording
{Carlon—Comm:s.) Apr. 139
Magnetic Film Recording
(Queen) Aug. 52

Signal Generators
New Phase-Shift Oscillator with
Wide Frequency Range

{Maxwell—R.E.C.) Feb. 107
Reliable Wide-Range Audio
Oscillator Apr. 48

RADIO-ELECTRONICS



MISCELLANY

DATE PAGE |
Simple Signal Generator
{R.EC.) Apr, 122
Velocity Microphone (Brizendine) Nov. 78
. !
BATTERY CHARGERS
Charging Dry Batteries
{Vidden—T.T.0.) Mar. 123

Simple Battery Charger (R.EC.) July

96

BROADCASTING AND COMMUNICATIONS

Best Wave for Urban Use

{Queen) Nov.
Broadcasters to Meet Defense

Emergencies July
Experimental Communication

with Light Beams (Leslie) Oct.
Simple Instrument Measures

Frequency Deviation Nov.
Statistical TV Transmission May
Where Antennas Go Down,

Not Up (Klein) May

Citizens Band Transmitter (R.E.C.) Aug.
(o]

CONSTRUCTION—See Individual heads,

Receivers, etc.

E
EDITORIALS {H. Gernsback)

Closed-Circuit Television June
Electronics vs. Atomic Bombs Dec.
Guided Missiles July

Miniradios Nov.
New Television Trends Jan.

Radar Hazards Aug.
Radio Astronomy Mar.
Radio-Electronics Digest May
Service Digest Sept.
Transistor Transition Feb.
Transoceanic Television Apr.
Wanted: Inertialess Speakers Oct.

ELECTRONICS—See also Industrial
electronics
General

Automatic Headlamp Control  Feb.
Automatic Headlight Dimmer

(Marley) Oct.
Contest Winners Apr.
Electronic Interval Timer

(Harnes) Apr.
lonic Oscillator, The (Fairbairn) Dec.
Phototube Control Circuit Sept.
Scintillation Counter (Bukstein) Aug.
Simple Geiger Counter

(Kucharski) Sept.

{Note on above) Nov.
Sonic Delay Lines Mar,
Stanford's Linear Accelerator ~ May

Medical—See also Ultrasonics

Electropsychometer (Gish) May

Psychometer Safety Modification
{McCready—Comms.)

Musical Instruments—See Audio

F
FREQUENCY MODULATION

Adapter Unit Kills FM Commer-
cials (Sheldon) May

Commercial Silencer (Patent) July

Converting GE JFM-90 Tuner to
88-108-Mc Band (Q.8.)

FM Broadcasting in Western Ger-
many (Nestel)

FM Receiver from Small-Screen

Aug.

June

Mar,

TV Sept.
Long-Distance FM Receiver

{Kumm) Apr.
Narrow-Band FM Adapter

(R.E.C.) May
Reactance Tube Tuning Vernier

{lves) May

{
INDUSTRIAL ELECTRONICS

Charactron Tube Has Many Com-
mercial Applications {Milanow-
Ski) ch.
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46

94
13 |

106
88

17
54

119
132
56
61
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68
82
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122
58
138
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o Admlral

== . ( World’s Largest
! Television Manufacturer

T

i

4

- = -

Admiral is first with the best
and the mostest. Your Admiral
distributor now carries the
most complete and up-to-the-
minute line of TV antennas
and accessories. See the Ad-
miral Catalog for high-gain
UHF antennas of the most
advanced design . . . rotators

. all-weather transmlsslon
line . . . mast and tower equip-
ment for every type of instal-
lation.

Now you can get everything
needed from one source, at one
time . . . no need to waste time
shoppmg around. Quick,close-
to-home service. Admiral
prices are lowest. And every
item conforms to Admiral’s
high quality standards. Send
for your catalog today!

©00000000000000000000000000000
Admiral Corporation, Accessories Division
3800 Cortland St., Chicago 47, lilinois

Please send free catalog.

Mail coupon for

Admiral
CATALOG

Name

Address

City.

TRAlN AT HOME FOR UHF-TV AND .

Learn practical, professional type TV Servicing without leav-
ing your present jodb, Included are mones-making extras such
as set conversion, master antenna installation, UHF-TV.
servicing short cuts, You can start earning Television money

after first few lessons. You learn to test, trouble shoot and
repair all types of TV sets.

HERE'S HOW YOU GET EXPERIENCE!

You train on a large screen, modern TV receiver, furnished l
with the course and yours to keep! As an optional feature you
can get two weeks actual experience with Chicago’s largest ln- |

MILTON S. KIVER, President
TELEVISION COMMUNICATIONS INST.

205 W. Wacker Dr., Dept. RE-24, Chicago &, HI.
Rush FREE Catalog and Sample Lesson, I
am not obligated. Salesman will not call. 1

dependent servicing organization. You learn by doing! Age {8
no barrier, Many students are over 40! ACT NOW! Send for
FREE Catalog and SAMPLE LESSON todavl

TV COMMUNICATIONS INST.
205 W. Wacker Dr., Dept RE-24
Chicago 6, I,

Vi
O Sgterane:, |

Name.
Address.........

VETERANS!
T.C.1.18 ap;
tralnlmz
Law 53

roved for G.I.
nder Public
eck_coupon

(5 .
; [ BEGINNERS check here for Basle TV Course. |
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L LY I e —— Sele¢t —m48M ——————— Select -
"Pick-A-Shaft" ——— "Ad-A-Switch” — — Control

CONTROL: Select the correct carbon control—15/16" or 1-1/8"
dia.—to meet requirements.

SWITCH: When required, choose switch in either the SWB or
SWA series to meet specifications and attach to the control.

SHAFT: Finally, select uny one of 12 different “Pick-A-Shaft*
shafts and insert into the control, Note that Clarostat also offers
"Pick-A-Shaft’’ 2, 3, and 4 watt wire-wound controls.

ASK YOUR JOBBER obout these money-, time-, trouble-saving
Clorostot “Pick-A-Shoft”* and "“Ad-A-Switch”* controls for
replocement or for initiol-equipment needs. Ask for latest catolog.

CONTROLS AND RESISTORS

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

*Trade-Mork

In Canada: Canadian Marconi Co., Ltd., Toronto, Ont,

Since most of the better TV sets are made
with ROGERS Deflection Yokes, ‘this same
N top quality yoke should be used for replace-
ment. With over 25 years of electronic know-
how, ROGERS Precision Engineered Products
make TV sets perform like new.

ROGERS Full-Focus Deflection Yoke assures
double brilliance with knife-edge sharpness
over the entire screen. Each ROGERS yoke—
precision tested for perfect focus—is designed

for peak performance and extra long life,

2

“the tells why

pachagcd individually—attractively

/ FREE: Send for new catalog “A4,” listing TV set models and
ROGERS Yoke and Flyback replacements, or see your ]obber

ELECTRONIC HOBBYISTS

Build and play my latest polyphonic organ with-
out a knowledge of music. Or get blueprints for

1| @ miniature electronic brain, and other projects.

World S ﬁneSt rud'o klts Send 3¢ stamp for air mail reply.
Wrupfarfn'e Brochure : JIM KIRK, W&JKX

RADIO KITS, INC., 120 Cedor St.N. Y. 6 1552 Church St., Son Froncisco 14, Colif.

\
ROGERS ELECTRONIC CORP. i

MISCELLANY

DATE

Electronic Fishing (Hallows) Sept.

Machine Stenographer Types

Speech Direct Sept.

Project Tinkertoy (Michaels) Dec.
U.H.F. Treatments to Improve

Wines (Lafargue) Mar.
IRE Convention (Shunaman) June
I

LIGHT-BEAM COMMUNICATION
Light-Beam Communication
{Leslie) Oct.
Light-Beam Modulator (Patent) May
LOUDSPEAKERS—See Audio
M

MEASUREMENTS AND METERS—

See Test instruments

MOTION PICTURES
Narrow-Gauge Motion Pictures
(Lane): Pt. | Apr. 54; Pt. || May
Theater-TV Standards Proposed
by Industry May

MUSICAL INSTRUMENTS, ELEC-
TRONIC—See Audio

(o]

OSCILLATORS—See also Amateur,
Audio
NBS Transistor Oscillator May
New Phase-Shift Oscillator with
Wide Frequency Range

[ Maxwell) Feb.
Transistor Oscillator Is Powered
by Light (Turner) Aug,
P

Phototimers—See Relays

POWER SUPPLIES

Battery Charger-Eliminator
(Q.B.) Oct.
Laboratory Type 12-volt Battery
Eliminator (Barbee) Aug.
Multiple Voltage Supply (Hardy

—R.EC\) Sept.

Power Supply for Intermittents
(Fischer—T.T.0.) July
Scope and Your Power Supply,
The (Ennes) May
Voltage-Regulated Screen and
Bias Supplies (Scott) Oct.
Voltage Regulators for Hi-Fi Am-
plifiers (Marshall) Mar.
V-R Tubes in Parallel (RE.C.)  Feb.

PRINTED CIRCUITS

New Printed-Circuit Techniques
(R. M) Aug.
New Printed-Circuit |.F. Ampli-

fier [Leslie) Sept.

RADIO CONTROL
Novel Control Circuit (Phillips—

1.1.0)) Jan.
Radio-Controlled Speedboat
{Moses) July
R
RECEIVERS—See also Amateur,
Servicing

Adding Bass and Treble Controls
to High-Fidelity Tuner OutputFeb.
Auto Radio Conversion (Q.B.) July
Booster for Police Radio [Q.B.)Aug.
High-Fidelity Voltage-Doubling
Broadcast Tuner (Chalfin) May
High-Quality AM Tuners

(Shields) Feb.
New Feature in Midget Set Sept.
Portable
Converting the G-E 260 for A.C.
Operation (Q.B.) Jan.
High-Performance Portable
{Cohn) July

Two-Tube Pocket Set Uses Famous

PAGE
98

106
59

54
68

46
130

36
50

118

107
66

152
58
143
90
30
44

36
104

52

152
48

57
98
100
80

63
86

157
56

RADIO-ELECTRONICS



MISCELLANY

DATE PAGE

Circuits {Tax) Apr. 94

Selective Crystal Tuner (Dhuru—

R.E.C.) June 97
Some Improvements for Clock-

Controlled Recsivers Sept. 94
Variable Selectivity for Superhet  May 143
RELAYS

Capacitance Relay (Scott) June 58

Photo Slide Tripper

(Kraig—R.E.C.} Dec. 117
Sensitive Capacitance Relay Cir-

cuit (R.E.C.) Oct. 145
Simple Tubeless Photo Timer

{Klemm) Dec. 74
Transistor Control Relay (Bohr)July 53
Voltage Amplifiers in Control Cir-

cuits {lves) Apr. 57

S
SERVICING
General

Average TV Service Dealer Dis-

covered Feb. 38
Best Foot Forward (Kirk) Feb. 48
Canvassing Builds Business (Kirk) Mar. 58
Communiclip (Lowens) Mar. 57
Engineering Approach to Audio-

TV Service {Kibling) May 35
Equipment Investment Jan. 53
Fire Insurance and Your TV

{Matsinger) Feb. 50
Mr. Postal Card Has Selling Pow-

er (Welz) Oct. 6!
New TV Areas {Rider) Jan. 39
110 Million Radios in U.S. (R.M.)Oct. 22
TV Service Can Be Successful

(Drut) Feb. 30
TV Service Record System

{Lowens) Sept. 57
Who is Liable [Parker) Feb. 52

Instruments for—See Test instru-

ments
Radio Receivers

Adding a Short-Wave Band to

Fada 740 (Q.B.) Mar. 130
Adding Tuning Indicator Circuit

{Q.B.) Nov. 139
Converting a G-E 260 Portable

for A.C. Operatian Jan. 157
Coupling Radios by Their |.F.'s

(Welz) May 94
High-Speed Servicing (Tryon]  Apr. 53
Intermittent Alarm (R.E.C.) Aug. 87
Midget Portables and Their Prob-

lems (Boller) Oct. 62
Rating Power Transformers

{Harris) Dec. 98
Rewiring Battery Sets for A.C.-

D.C. Operation (Laurence] Apr. 47
Shortcut Service on Radio

{F. Tryon) Oct. 84
5-38.C Noise Limiter (Q.B.) Nov. 14l

Television Receivers—See Television,

SIGNAL GENERATORS—See Audio
T

TAPE RECORDERS—See Audio

TELEVISION

Amplifiers

Design Data [Sorensen)

Pt. | Mar. 46, 1| Apr. 36,

Il May 52, IV June 31

Driver for Coax Cable (R.E.C.) Dec. 117
Antennas, General

Antenna Coupler (Frye—T.T.0.)Oct. 148

Antenna Design (Clinic) Nov. 42

Antenna Reference Chart Mar. 5i

Broad-band V.H.F. Antenna, A Dec. 53

Broad-Band Yagi Antennas for

V.H.F. and U.H.F. (Mandl and

Noll) Sept. 45
Coaxial lines for {Q.B.) Oct. 156
Folded-Dipole Type Antennas Can

Be De-lced (Josephs) Oct. 50
High-Gain Rhombic for TV

(Rafford) May 51
High-Gain Vertical Antenna

Q.B.) Avg. 99
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Complete Guide
to the Latest [
Products of Top
Makers in Radio,
TV, Sound and
Recording Fields
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0. 1012-1 MeGEE ST-EPERE

BURSTEIN-APPLEBEE CO. 1

\"== | 1012-14 McGee St., Kansas City 6, Mo. i

N\ 156 PAGES I [J Send Free B-A Catalog No. B41. 1

) b’ A I Name . {

‘vtj OF MONEY-SAVING | Adar )

VALUES!  city

#) BURSTEIN-APPLEBEE CO. ..\ v wo.

S ¢
RSTEIN - APPLEEEE‘

A challenging answer

to low cost, wide-angle
high fidelity reproduction.
Diffusicone-12 is a newly
¢ engineered speaker with
exclusive . dual concentric |

cone design, which diffuses
“the normally beam-like high
frequencies. Results in excep-
tionally uniform response . . .
assures full range reception over
. the entire listening area.

VJ‘ ( /7 /
&

L, 7 ) UNIVERSITY LOUDSPEAKERS INC.
I An Engineering 4 ement 0f ¢’ Yensico Ave., White Plains, New York




132 | MISCELLANY

DATE PAGE

THE “COQUILLE” | lndoToE)w)/og. for TV (Mcnmng—]une L

Relay Rhombic Brings TV to Shad-

COMPARISON | PROVES

IHL oFFers |

" (Pat. pending)

Area Apr. 35
e High Fidelity Shell Baffle Made of FIBREGL v 2 o P

GREATEST v-o M vulues' Thas J,,:;,f,’,',o,,; e = A ha)énbnc) Antenna Modificotion . -
4 an.

. ONE SPEAKER! Rhombic for Channel 2 {Q.B.) Dec. 121

». = Here for the first time is o speaker enciosure Stacking Bars for Conical [Clinic)Aug. 47

World-renowned £/CO
VOLT-OHM-MILLIAMMETERS [

536 KIT $12.90. Wited $14.90

based on the acoustic principles of the world's
great concert halls. !

(¥ Tilting Antennas in Ultra-Fringe
Areos (Clinic) July 41

TV Antenno Products Directory Jan. 60

X o Y A X
#526 KT (with 1% multigliers A agi ml‘)enncl:> Problem [Q.B.) Mar. 127
only $13.90. Wired $16.90 ntennas, Distribution Systems
B s : ‘ Community TV Systems (Lucas, Jr.):
COMPARE EICO Multi- | Part | July 37; Pt. Il Aug. 40
meters with any others and Community Antenno Systems
vou'll ﬂgre:i,i .honly EICO | {Shapp—Comms.) Oct. 163
gives you the features
you want- PLUS 9 new exclusive EXTRAS —at ConUnl+y Antenna SyS*ems N
the LOWEST COST in the industry! (Lucas—Comms.) By iy
Community TV Troubles (Comms.) May 154
COMPARE the PLUS versatility and perform- Jerrold Community TV (Shapp—
ance of ALL THESE 9 EXTRA features: ® full- Comms.) July 108
scale ranges of 0-1 volt way up to 0-5000 volts on , i
both AC and DC @ grand total of 31 full-scale TV(Sfeopmh:;s,Over e Moumom 44

ranges ® Current ranges on both AC and DC
large 3” meter ® 400 ‘ua sensitivity ® 1000 |
ohms/volt on both AC and DC ® minimum bat-

TV Distribution Systems (Leslle)Jan 34
Antennas, u.h.f.

tery-drain ohm ranges ® dual rectifier with Antenna for U.H.F. TV (R.E.C.)Nov. 136
separate low and high voltage calibration on AC U.H.F. Antennas and Transmis-
ranges @ available in both KIT and WIRED L (R h ) A 30
form. Just think of the amazing value and versa- sion Lines EE s e
tility of these 31 different ranges! DC/AC Volts: U(l'-é:r ‘A;ﬁenno Installations D 50
Z Ic .
Clrrnt 03 o, 10 ma 03 A, 1 Amp. O | isezs sonakr aficiony o to 5 Gveme | K2 Conical (@8 Oct. 155
0-500, 100 K, 1 meg. 6 DB ranges:—20 to 69. full bas,h,elspo,,,e Brings ,,,e‘ oo e ivith U.;—lK.F. Indoor Installations Ssbi. W
. . concert-hall realism. Ideal for home or audi- amen ept.
MONT VERSATILITY and sou recmy i | forom: ' UHE Master Antonna Systams
—and you reslly — | “ Sty
only with EICO! See the famous complete EICO F°4ro|2 gnd..l_s,..w“’k.“ = & h|gh—s7‘ 50 {Kamen) H Moy 39
line of V-0-Ms, Scopes, VTVMs, generators, tube || . g el T hxgh—20 wide $44.50 U.H.F. TV Antennas {Hyman and
testers, battery eliminators, bridges, decade || Shipped F.O.B., our plant, ready to ossemble Sarayiotes) Oct. 58
boxes, etc. at your jobber today. Write NOW for | 25"): deposit with orders. Balance C.0.D U.H.F. Yagi Antenna (R.EC.) June 98
FREE Catalog MC-12 and name of local jobber. | ST Boetars
Prices 3% higher oo Weu Const. | M A ER ELECTRONICS CO.
ELECTRONIC INSTRUMENT CO.. Inc. ‘ 858690 Santa Monica Blvd.. Duol ?‘“‘P"* B°F°5*°’ e Feb. 40
84 WITHERS STREET, 3ROOKLYN 11, N. Y Los Angeles 46, Colif. Ne(“;A °":5*'T)’5 rom Tunersj %
- — =, g arsha - une
Spof TV 'troubls symptoms at a glance C.TV ‘fBoosfer Characteristics Jan. 70
ircuitry
. . . fix them twice as fast! { Analyzing the R-C Circuit
{Glickstein) 47
NOWI SAVE HUNDREDS OF DOLLARS i Antinoise Sync Circuitry (Scoﬁ)]an 52
g Area Control Feb. 44

IN TV SERVICING TIME! N T

Automatic Width Control (Scott)Jan. 53
Drive Control (Clinic) Sept. 60
Improved A.G.C. Systems (ScoH)JuIy 35
Linear Sweep Generator Jan. 134
Local-Distance Switching (Scott)Jan. 51

The short cut way of handling up to
90% of your television troubleshooting by
the easy PICTURE ANALYSIS METHOD!

PIX-0-F1X

TV TROUBLE
FINDER GUIDE

By Ghirardi & Middleton

24 COMMON tetevision
troubles identified by actual TV
screen photos.

190 POSSIBLE causes of
these troubles identified and local.
lzed to the particular stage of the
recelver where they are most Nkely
to occur.

253 DEFINITE, easily under-

stood remedies for these troubles.

4,500 WORDS in causE
and REMEDY section te explain
step by step what to de.

[] Hours of tedious,
FAST' umboi-tclonisuminx
troubleshooting can
EASY 'To l})‘e c‘ul to II’Mnutedu.
epairs can be made

USE' twice as fast!
Just  *°dial” the new Ghirardi

PIX-O-FIX TV TROUBLEFINDER
GUIDE until the actual TV screen
photo sppearing in its *‘window’’

matches the screen picture on the
defective set you are repairing. The
proper Trouble Key Number also ap-
pears on the guide. This directs you to
the tabulation giving all possible causes
of this particular trouble and the stage
or section of the receiver in which

NOTE!

it is most likely to occur. But this
is only the beginning!

The Pix-0-Fix Guide not only helps
you locate the trouble quickly hut then
shows you exactly how to fix it. Step-by-
step repair instructions follow. In most
cases, the particular component most
likely to be faulty is speeified. Quick
tests to apply to it are explaipned. If
part substitution is likely to be more
effective than an instrument test. this
13 recommended.

PIX-O-FIX is applicable to all tele-
vision recelvers. Operation 1t clear and
simple. Money-back guarantee if you're
not more than satisfled

Ghirardi's PIX-O-FIX is designed and sold os o profes-

sionol TV service device for servicemen—NOT es
o "tix-it-yourself'' godget for use by consumers.

Enclosed is $1 for

fund my $1

Name

Money back Guarantee

Dept. RE-123, Rinehart Books, Inc. 0 Technicol Div.
232 Madison Ave., New York 16, N. Y.

which please rush a
TROUBLE FINDER GUIDE. If not satisfactory, I will re-
turn it postpaid within 10 days and you guarantee to re-

PIX.0-FIX

Street.

City, Zone, State

PRICE OUTSIDE U. §S. A. $1.25 cash—same return privilege.

More A.G.C. Circuits {Scott) Dec. 52
Retrace Blonking Circuits (Scott)Feb. 44
Retroce Blanking for 630 (De La

Mater—R.E.C.) Sept. 145
Sensitivity Control Switching
(Scott) Jan. 51
Spot Wobbler {Hart, Atkinson,
and Martin) Sept. 48
Color Television
Color TV (Patent) Feb. 101

Color TV—The NTSC System

{Kronenberg) Nov. 30
Glossary of Terms for Color TV Feb.  4i
Kine Control for Color TV

{Patent) Nov. 124
NTSC Color TV (Sieminski) Jan. 42
Dx
Dx Prospects for U.H.F. TV Apr. 4l
Effect of Sporadic E on TV Re-
ception (Smith) June 54
TV Dx in 1952 (Tilton) Jan, 45
European
European Station List {Martin) Oct. 60
European TV Network Jan. 37
Industrial

Dismantling Bombs by TV (Emery)Sept. 51
Interference

Stubs (Dines) June 52
Correction Dec. 139
TVl Reduction Kink (R.E.C.} Jan. 147

RADIO-ELECTRONICS



DATE PAGE TV Chassis Simplified June
Servicing—See also Test instruments TV Matching Pads (Q.B.) Mar.

Analyzing the R-C Circuit TV Oddities (Burke) May
(Glickstein) Nov. 47 TV Signal Tracing (Engineering

Antinoise Sync Circuitry (Scott)Jan. 52 Staff, Scala Radio):

Area Control Feb. 44 Pt. | Apr. 44; Pt. || May 48;

Automatic Contrast-Ratio ControlAug. 29 ) Pt. Il June 34; Pt. IV Oct.

Automatic Width Control {Scott)Jan. 52 Various Troubles (Clinic) Apr.

Cascode Tuner Installation Voltage-Boost Circuit (Clinic) Mar.
{Clinic) Jon. &9 What About the lon Trap?

Conversion to 2l-inch Tubes {Kaufman]) Apr.
(Clinic) Feb. 42  Stations

Critical Components (Clinic)] May 46 Construction Permit List Aug.

Directory of TV Receiver Charac- KCJB-TV {Boler) Nov.
teristics Jan. 72 Station List—U.S. July

Drive Control {Clinic) Sept. &0 Station List—European Oct.

Impedance-Matching Stubs 30 TV Stations to Change Fre-

QaB8.) Feb. 112 quencies Feb.

Improved TV and FM Alignment Theory
Procedures {Van Dormolen) Dec. 101 s . .

" Television—It's a Cinch
Installing Gascode Tuner (Q.B.)Sept. 148 . . .

Ki (Aisberg): Pt. I, | Jan. 54; 1, 2
inescope Replacement Chart Feb. 36: Il Mar. 48: Il 1
(Scott) Jan. &4 Apr. 38; IIl, 2 May 54; IV

Line-Voltage Changes (Clinic) Oct. 54 R e A

. Y June 36; V, 1 July 31; V, 2

Local-Distance Switching (Scott)Jan. 51 Ava. 44: VI .

A g. 44; VI, | Sept. 54; VI, 2
Polarized Power Plugs {Hedge) Jan. 118 Oct. 56: VII. | Nov. 36: Vil. 2 Dec
Replacing 12WP4 Tube in Philco R R S ;

{QB.) June 107 Tuners

Restoring Peak Performance Cascode Type Front Ends
(Waner) Feb. 32 {Armstrong): Pt. | Aug. 38;

Retrace Blanking Circuits {Scott) Feb. 44 Pt. Il Sept.

Retrace Blanking for 630 (De La U. h £
Mater—R.E.C.) Sept. 145 Antenna for UH.F. TV (R.E.C.)Nov.

Servicing U.H.F, TV (Kleidon) Oct. 5l Conical on UH.F. {Q.B.) Oct.

Television Components for Con- Dx Prospects for U.H.F. TV Apr.
version or Repair Jan. &b Harmonic Generators May

Tone Control for TV Set (Q.B.) Mar. 126 Model 60 U.H.F. Tuner (Barr) June

Trivial Troubles (Clinic) June 40 New U.H.F. Channels Jan.

Tube Failures in TV Receivers Report on Pennsylvania U.H.F.Apr.
{Ledbetter) Nov. 34 Servicing U.H.F. TV (Kleidon) Oct.

Tuning Eye for TV Sets TV Comes to Portland (Bary)  Jan.
{Cohn—T.T.0.) Dec. 115 Two More U.H.F. Converters

50
128
41

48
42
52

34

37
33

39

48

136
155

41
140

38
56
51
62

MISCELLANY | 133

{King) Jan.
Two New U.H.F. Tuners {Scott) May

U.H.F. Antennas and Transmission
Lines {Roche) Apr.
U.H.F. Channel Frequencies
Made Eosy (Hatfield) Aug.
U.H.F. Circuitry Jan.

U.H.F. Growing Pains Mark First

Year of Unfreeze (Leslie) July
U.H.F. Indoor Installations

{Kamen) Sept.
U.H.F. Master Antenna Systems

(Kamen) May
U.H.F. Opens Up {Guy) Jan.
U.H.F. TV Antenna {Hyman and

Sarayiotes) e

U.H.F. Yagi Antenna {REC.) June
TEST INSTRUMENTS AND TESTS—
See also Audio signal generators,
Oscillators, etc.

Advanced Scope Techniques

{Garner) July
Amplifier Metering Set (Lederer
—R.EC.) Aug.

Band-Edge Crystal Marker Jan.
Build an IM Analyzer {Austin)  Dec.
Capacitance ond the Ratio De-

tector (Glickstein) Oct.
Capacitor Checkers {La Mantia
—T1.17.0.) Feb.
Modification of above (Wil
kerson) Oct.
C-R Tube Checker Adapter
(Herman—T.1.0.} June

Crystal-Diode Tester (REC.]  Mar.
Crystal Markers for Sweep Gen-
erators (Morrissette) Jan.
Field Strength Meter (Clinic}) Aug.
Field Strength Meter for TV Meas-
urements {Q.B.) Jan.

48
43

30

31
57

43
50

39
30

58
98

45
87
148
42
78
ti5
150

101
17

106
46

157

Add 10% for Blonde Korina ond Limed Oak. Complete catalog an request.

Standard Brand
PIX TUBES—1 YR. GUARANTEE
17"

Save Money with TELE SOUND ‘'Package Deals''!

500  204.09  213.01  215.15  266.63 _ 329.03*

“ 1200 287.69  296.61 298.75 333.61  396.01*
» Por other TV chassis add: Video 630, $5; Video 630-DX, $10;

equipped swith Video 530-DXC 27 chassis.

C)udlom gui /t

G2 TV CABINETS | 24
Don't be misled! Other cabinets may look the same, but they are NOT similar in QUALITY. Our T E) l

cabinets are massively constructed, fully reinforced, smartly styled in the modern manner, and offered 3
to you at today's LOWEST PRICES. Buy with confidence. All cabinets illustrated available in Mahogany.
i

H 35 W 40"

-—

H 401" W 25"

Order the Tele Sound (abinet t bined with Vide 530 DX »

Chaxgl;ls, elZ"exu)ealu?r nndapl(;zrey?::b:ﬂ?t tcr?er:e teerrlfrc lt;w prfce:: Jeicasch ingFIclC LA
CABINET

_STYLE  17” CRT 20" CRT 21” CRT 24" CRT 27" CRT

250 $218.81  227.73 22987 ..... ceeeen

Model 1200

D 23"
$130.00

Model 250

D 22" ——>
$57.50

TV CHASSIS SPECIAL VALUES

all less picture tube

VIDEQ 530 DX Chassis $139.50 TECHMASTER C-30-TV Chassis $149.50
VIDEQ 630 Super-Deluxe 149.50 TECHMASTER 1930 TV Chassis 179.50
VIDEO 630-DX Chassis 159.50 TECHMASTER 2431-P TV Chassis 199.30

deposit with orders, balance C.0.D. All shipments

J°.0.B., NYC. Prices subject to change without notice.

“Designers and Manu-
e lacturers of Custom TV
and Radio Furniture”

CORPORATION

Pochmaster C-30, $5: 1930, $30; $431°P, $30. These models 431 West 28th Street New York I, N. Y.

Phone: WI 7-0719
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“HIGH FIDELITY
Simpliﬁed"

by
H. D. WEILER

Here is the complete story of high fidelity
—clearly tald, easily understaod. This
brand new, practicat book cavers every-
thing from ‘what high fidelity is" ta the
actval selection, purchase and instafla-
tion of the praper high fidelity equipment,

You'll find page after page af detailed,
illustrated infarmatian cancerning recard

players and changers, amplifiers, lavd-
speakers and tape recarders .. . it an-
swers your questians an what to buy and
da ta abtain perfect results, Learn haw
yav can enjay the mast lifelike musical
reproduction passible., Order yaur copy of
this valuable, new first edition today at
yaur local boakstare . . . ar simply send
$2.50 to —

Jabn F. Rider, Publisher, Ine.
Dep't. RE-12, 480 Canal Street
New York 13, N. Y.

BE A TV EXPERT!
Rk |-

' == [T
TV TROUBLESHOOTING AND REPAIR
GUIDE BOOK,VOL 1 — R. G. Middleton
Finest practical book to make TV servicing easy.
Spot your TV receiver troubles fast! 204 (8
S ) T T e $3.90
ENCYCLOPEDIA ON CATHODE-RAY
OSCILLOSCOPES AND THEIR USES —
Rider & Usland
Most complete 'scope book! Cloth cover. 992
(8¥2 x 117) pp., 3,000 illus......coevrerrerrrnnns $9.00
RECEIVING TUBE -SUBSTITUTION GUIDE
BOOK — H. A. Middleton
Answers all tube problems by listing 2,500 radio-
television tube substitutions in numerical sequence
with accompanying wiring instructions, original
and substitute tube socket illustrations. 224 (82
1) (0 B e e $3.00
FIRST SUPPLEMENT, RECEIVING TUBE
SUBSTITUTION GUIDE BOOK
750 completely new and different radio-TV tube
substitutions not fisted in the first edition.

cial section on substitutions tubes in television
receivers. 48 8% X 117} ppececccivvcrvnvnnececennn $.99

Write for complete Rider catalog.

Buy these books now from your jobber, local booke
store or, if unavailable from these sources, write to:

Ryzes

PUBLISHER, INC.
480 Canal Street. New Yok 1. N ¥

Joww

MISCELLANY

DATE PAGE
How to Test Your Signal Gener-

ator (Garner) Feb. 46
Inductance Meter Uses Hetero-

dyne Principle Oct. 96
Instrument Output Indicator

{Garner) Dec. 54
Intermittent Alarm (R.E.C.} Aug. 87
Intermittent Recorder (Racker) Dec. 57
Low-Range Ohmmeter

(Stratmoen) Avg. 30
Making Meter Scales

{Haimbacher) Mar. 59
Measuring Field-Strength for TV

(Engineering Staff—Scala Ra-

dio Nov. 39
Modern Watch-Rate Recorders

{Maxwell) Aug. 26
New Volt-Ohm-Microammeter Sept. 80
Nove! Capacitor Checker {Gold) Mar. 118
Novel V.T. Voltmeter (R.EC.) Sept. 44
Peak-to-Peak Calibration (Row)Apr. 46
Practical Impedance Checker

(Sohl) 5%
Quick Capacitor Checker (Kelly)Jon 114
R.F. Circuit Tester {Queen) Mar. 62
Servicing TV with a Wattmeter

(Ledbetter) Dec. 47
Signal-Tracing Amplifier

{Lederer) b4
Simplified Meter Shunts {R.E.C. )Mor. 120
Simplify Frequency Ratio Check-

ing (Henry) May 34
Scope and Your Power Supply.

The (Ennes) Moy 30
Scope Measures D.C. (Queen)May |19
Subminiature Tube-Tester Design

(Sandretto) Mar. 60
Test Crystals With Your Signal-

Generator (lves) July 47
Transistor Microammeter (Rhita)June 49
Tube-Filament Checker (Showers)July 91

Correction for above Nov. 155
Tube-Heater Checker (Arslan—

T1.0) May 132

| TV Linearity Checker (R.EC.) Jan. 148
Versatile Grid-Dip Probe (Queen)Oect. 111

| Versatile Neon Tube [Haviland)Apr. 50
Versatile Scope You Can Build

(Hust) Nov. 49

| Z-Axis for Your Scope (lves) Nov. 44

THEORY AND ENGINEERING, See
also Electronics
Artificial Delay Lines (Paine})  Mar. 92
Atomic Dry Cell {R.M.) July 12
Bridged-T Network Makes ldeal

Phase Shifter Apr. 100
Detector-Amplifier With Germa-

I nium Diodes (Gottlieb) Mar. 86
Electricity From Atoms {Secor) Feb. &b
Electronic Flame

(Conant—Comms. ) Feb. 123
Understanding Mechanical Filters

(Burns) Oct. 120

] TOYS
Adfojet, Mark Il (Bukstein) Dec. 96

{ TRANSISTORS—See also Tubes and
Transistors
All-Transistor TV Receiver Shown

’ by RCA Feb. 5|
Build This Transistor Hearing Aid

! (Turner) Sept. 38
4-Terminal Transistor (Patent) Aug. 86
Heterodyne Frequency Meter

Uses Pair of Transistors

{ (Turner) Oct. 88
Junction Transistors (R.M.) Feb. (2

’ Miniature Hearing Aid

(Armstrong) Dec. 40
NBS Transistor Oscillator May 118
New RCA Transistors (R.M.)  Sept. 12
Phototransistor Control Unit

{Patent) Nov. 118
RCA Shows Transistor Progress

(R.M.) Jan. 12

Test Techniques for Transistors

ATLAS PROJECTORS

9 models to
choose from for
EVERY application

The performonce-proved ATLAS
Double Re-entrant (‘DR’) design com-
bines compactness with unequolled
high efficiency and uniform response
in o rugged, stormproof, demount-
able construction. The larger
size horns are excellent for greatest
efficiency ond low-frequency
response. Where spoce and cost
limits exist, the smaller horns
are recommended. For complete
details on ‘DR’ Projectors and
the fomous ATLAS line of Public
Address ond Microphone
Stand equipment . .

g =

1443 39¢th St., Brooklyn 18, N. Y.

In Conado: Atlas Radio Corp., Utd, Taronto, Onl.

-———————-

PHILCO TV TURRET STUNER (l';(d #78- 3109

less coil strips), For '48 & '49 -$1.49

PHILCO TUNER with 3 socket wired RF atrip. . 1.98
PHILCO 3 MIN., SOCKET RF STRIP con(alnmz
over $4.00 worth of Resistors, Condensers, Etc. .59

ROTARY BALL-BEARING SWIVEL ASSEMBLY .
Oesigned for TV TABIE SETS: used alin mr
HEAVY CHASS1S SERVICING & ROTARY DISPLAY
WORK. Rugged hdware mtd, between ss 95
13" 0.D. Masonite plates
EXPERIMENTAL TUBES for Test, Res('.lrch ete,
Fil, tested. Kit of 40 asstd, recve. tvbes ......
GD-60 (G-E) RADIO DIAL sTRlPS Tune & Vol,
BLACK HARD RUBBER PANELS 3 27 thick
127%x 18" Sl 85 247~
187x18"—%2. 39 lB"x24"—-52 98
FADA BALLAST TUBES . . 115
—.79, —.100, —.101, —,
MOTOR SPEC ALS
G]l; MO ()R7 1TV po ﬁD)

0.D. 473 47x01

dustproof, 14" shai 500
284%x4% (shpw. wt. 4 hs,, 95
1 40 P. A MOTOR lRDb[nl. &
yvers). 115V 1850 RPM, With
capacitor & switch (6 Ibs.) 95

. Bex15 ft.
(TL-192) ... .0rononne . ..roll 19¢ "8°1.00
PL54 /JK26 CONNECTORS ... .set 39¢ 6 1.98
13V PILOT BULBS : =1813) min, hly ea. 12¢ 10/98¢
DPDT BAT TOGGLE SWITCH (C-H 28718K2).
Luminous tip. 204’125V, Spring return ..... .
OPDT RELAY (Allied :452-1 128) 230 ohmn
24V, 3A. contacts. 27X1 1k 9¢ 6.3,
60°* TV DEFLECTION VOKE for 12" . lﬂ" tuhes

BARGAIN PARTS ASSORTMENTS!!

OJL CONDENSERS, incl. multi-section. Kit of 10 1.98
ROTARY SELECTOR SWITCHES, Incl. m'ullt(:- 1.78
ass!

deck.
MOULDED GAKELITE CONDENSERS—ZO‘I’H
2mfd, 200-800V. (Micamole). Kit of 50 alsld 3

CARBON RESISTORS, 13 to 2W. Kit of 100. 1.98
RADIO HARDWARE YIEAS? E... FULL(LB. 0
CAN OF: Nuts, Screws, Washers, Lugs, 391%5. s
WAFER TUBE SOCKETS, 4 to 8 pin. 12 asstd, 49
ELECTROLYTICS, can & tubular. B nsstd, . 98
WIRE-WOUND RESISTORS, 3—20 watt, 10 a!std 98
POTENTIOMETERS . . . all 14~ shafts. 6 asstd. 1.49

1! HIT THE RADIO-ELECTRONICS-TV PARTS JACK-
POT,! ! with the new ‘JUMBO RADIO-ELECTRONICS
PARTS KIT" ., WITCHES, SOCKETS, WIRE,
RESISTORS, CONDENSE'RS PHOTOFACTS & TV
DIAGRAMS & PARTS, ETC.. ETC. Shpg.

““DIRECT FACTORY SPEAKER REPAIRS SINCE 1927
Min, Order 83.00. 20¢% deposit req, on all C.0.D.’s.
Please add sufficlent postage—excess refunded

lm RADIO CORP.

87 Oey Street
D P R W D A N R R YD AN S RO A e W m

Mew York 7, N, Y.
RADIO-ELECTRONICS
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Concord Radio presents the world's
=y most powerful UHF-VHF-FM antenna!

a9 MONEY BACK GUARANTEED

) RECEIVE 44 UHF and
AUVHF STATIONS IN 4

DIRECTIONS FOR 60 MILES

WITHOUT A ROTORMOTOR OF ANY KIND!!

for 60 miles, perfect pictures have been con- SEDEL

sistontly received as far as 160 miles from
stations. 4 bh_— S“p[“
[{ SO XNy ‘ e TR e =
% N\

“NEW DESIGN FOR ’'54

® LOW.LOSS SWITCH

@ LOW-LOSS PHENOLIC INSULATORS

@ USES NEW 4.CONDUCTOR
MATCHED IMPEDANCE LINE

@ ONLY 10 INCH SPACING
BETWEEN ANTENNA BAYS

The 9 position
selector switch
electronically
rotates the an-
tenna in a sta-
tionary position.

PRICE INCLUDES
Complete stacked array ® 4 stack-
ing bars ® 9 position switch @

POLYMICALENE 4 CONDUCTOR]
Matched Impedance
TRANSMISSION LINE

Improves Both UHF and YHF Perform.
ance of any ALL-CHANNEL Antennal

100 Fh .cornnnnnenneeneinienens $8.90

$13.90 LIST PRICE Switch-to-set coupler © 3-7'%:"
a " ) stand offs ® Individually boxed in

Minimum quantity 100 ft. SBB 75 mailable carton

1
ALL CHANNEL ANTENNA CORP. 1 CONCORD RADIO séveuysiearbow ek N1y
| Pleasesendme................ amount of $36.75 list price. 1
. New Yofk “" "  Pleasesendme..........ccnen. amount of $22.05 dealer net. 1
under license Pat. No's 2,585,670.  Dealers order on letterhead. 1
2,609,503. 2,625,655. 2'“4'09| . ] Pleasesendme........ooooneen feet of 4 conductor Polymicaiene ]
others pending. 1 Name 1
l (339 I
WRITE FOR FREE CATALOG ® o R I
® ] City. — State _ — %= -
o Check Enclosed (] Money Order Enclosed 1
‘ [ ] Eﬂ?neoy :,r:zl;sedsnl:a:g ﬁl:c'I‘ZS':o :: total purchase price....check.... |
. Sen iant New FR Concord Catal atonce

y 1 [ Pleasse put my name on your “‘Special Ba:u‘;in’r’;a‘iling Ii:%l |
54 Vesey Street, New York 7, N. Y. ® Digby 9-1132 I~ () Endod ina s i ful. Send prepaid i
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YOUR

) HIGH-PAYING

inleresling career in

(TELEVISION

starts here!

Complete, Easy-to-Learn

HOME STUDY
COURSE

with one of Americe's
LARGEST schools

There's a place for

oiPLETE YOU in the tre-|

It’s so easy to get
started with the
famous CRESCENT
SCHOOL course. Learn
at home, in your spare
time. Illustrated, simpli-

practice on. No previous
training needed. Send for
FREE sample lesson . . .
make this day the day you
started on your way to a
brilliant profitable career!

APPROYEO FOR KOREAN VETS

Also Day & Eve. Classes
Tralned at Our School

CRESCENT
SCHOOL

"One of the Largesi
of its kind"

>SZND COUPON TODAY!
CRESCENT SCHOOL Dent. E-12
500 Pacific Street, Bkiyn. 17, N.Y.

Sirs: Rush your FREE sample lesson and full
details nbout the CRESCENT SCHOOL Course— l

0 Home Study Course [J Residential Course ‘

mendous, billion- |
P::ISU:E dollar Television,
suiLd YOUR | Radio & Elec-|
owN TV SET! ) tronics industry!

fied lessons and kits to|

MISCELLANY

BATE PAGE
(Turner) Mar. 78
Transistor Amplifier (Patent) Dec. 109
Transistor Control Relay (Bohr) July 53
Transistor-Equipped Hearing Aid
(R.M.) Mar. 16
Transistor Fundamentals (Pierce)June 42
Transistor Microammeter (Rhita)June 49
Transistor Modulator (Patent] Nov. 118
Transistor Oscillator Is Powered
by Light (Turner) Aug. b6
Transistor Preamp (Turner) Feb. 54
| Transistor Receiver Operates
‘ Loudspeaker (Grace) Mar. 99
Transistor Transmitter (R.M.) Mar. (4
Transistor Trigger (Patent) July 85
TUBES AND TRANSISTORS
' Feb. 82; Apr. 103; May 127; Jupe
' 79; July 68; Aug. 71; Sept. 135;
Nov. 105; Dee. 103
v
| ULTRASONICS
Magnetostrictive and Electro-
l strictive Industrial Ultrasonic
Apparatus {Clark, Quint,
| Raske) Dec. 82
Stimulation of Plant Growth by ’
Ultrasonic Waves (Obolensky)July 76
Ultrasonic Therapy Unit
{Milanowski) May 57
KEY TO ABBREVIATIONS
Clinie . .Television Clinic [
Comms. .Communications
@IBE L e e Question Boxl
[REC. Radio-Electronic Circuits
R.M. Radio Month
T1.T.0. Try This Onei

Items so marked appeared in monthly depart-
ments of Rapio-Eiecrronics. Since these de-
partments could not be fully indexed because
of space limitations, a selection was made on
basis of most common interest and value.
Other regular departments not indexed here
are Radio Business, With the Technician, New
| Devices, Technotes, People, Electronic Litera-
ture, Book Reviews, and TV Dx Reports.

In most of the other entries the last name
of the author is included parenthetically.

l
l\ahm Thirty-Five Dears ggu,

In Gernsback Publications

i
l at no obligation to me!
i

NAME_

{ ADDRESS |
cIry_ ZONE___STATE

L - Gy Gh G TN on oW GR &Gy @8 J

CORONA RADIO KITS

o Easy Assembly ¢ Excellent Reception

SINGLE BAND SUPER

A ——.. Rocket 115K --Latest superhet

AT circuit for ultimate in sensitive

reception and tonal qunllty Kit
» 1ncludu all necessary

- unched chassls, attractive b-ke-

te mahogany ‘cabinet, built-in
. iron core IF

=
3525, Automatic vol. control 12
put. Tunes 540 to 170 3
ple step-by-step inltrucuonl
cluded soovesonorsicaaonoos Net

2 BAND AC-DC SUPE|

Plaza llzl(—-Excellent sensltlvit’

Tunes standard Broadcast 535

1800 l(c foreign shortwave 6 w
16.6 to_ 50 meterl) Fen-

......................... Net 4.79
All kits supplied ln- w(re and lo!d" Plzutc Mrluda
230/ deposit with C.0.D. Order: E-12

CORONA RADIO & TV CO.

NEW VORX 6. N Y

116 LIGERTY ST

HUGO GERNSBACK ]
Founder

Modern Electrics o
Wireless Association of America

Electrical Experimenter _...... L1913
Radio News ........... 1919
Science & Inventlon .1920
| Tolevision ...... L1927
] Radio-Craft .... 1929
Short-Wave Craft 1930
Television News ...................... 1931

Some of the larger libraries stlll have copies of ELEC.
TRICAL EXPERIMENTER on file for Interested readers.

December 1919

ELECTRICAL EXPERIMENTER

{ Ships Guided by Electrified Cable

Speaking Crystals, by A. McL. Nicolson

Carnavon Radio Station

Locating Submarines by Audio Syphon-
ing, by Edward T. Jones, AAM.I.LR.E.

Modern American Radio Apparatus

Radio Guides Ships Thru Fog

Mica Condensers for Radio Sets

DYNAMIC MUTUAL
CONDUCTANCE

Tube Tester

Handy Size Portable

e Popular—Accurate—Dependable.

Large 57 easy-to-read meter.
Accurately tests tubes in
micromhos.

Built-in 20,000 ohms per volt DC
multimeter measures capacitance,
I‘nduchnce, volts, current and
eclbel:

o Write for technical details...

THE HICKOK ELECTRICAL INSTRUMENT CO.

QUARTZ CRYSTALS

PT-243-.093" PIN DIA.—.484" PIN SPC
FOR HAM AND GENERAL USE

49¢ EACH—I0 FOR “.)0 95¢ EACH~I8 FOR $8.00
4035 3300 3950 6706 7506 7825|1015 2605 3995 6573 7240 8173
4080 8673 8973 €725 7525 7840|1110 2738 6000 6578 7273 8175
4110 3677 3975 B740 7340 7850)1150 2785 6023 6600 7273 8200
4185 5700 6225 6750 7550 787311523 2893 g030 6606 7300 8340
4190 3708 6240 6773 7573 787 18 2840 Go73 6623 7306 8350
4255 3728 6230 6775 7878 7900 3005 ¢075 6640 7325 8373
4280 8740 6255 40 3010 €100 6630 7340 8380
4300 8730 6273 6808 7606 7925/1950 3202 §106 7000 7350 8400
4397 8760 6275 810 65 3215 §128 7008 7375 8425
4450 8773 6300 6340 7828 05 3237 6140 7025 7400 8430
4490 5775 6308 683 9732118 3245 g150 7040 7423 8450
4495 3800 6325 6873 7641 79732123 3280 §173 7030 7440 8460
4780 3806 §338 6873 7850 40 3480 §)7 73 8000 8475
5 6340 8900 7673 43 3500 8200 78 8006 8483
350 6906 7675 82402303 3340 ¢440 7100 8025 8500
30 373 6925 7700 8280 {2320 3390 €430 7106 8040 3525
5208 3832 §373 7706 827312390 3640 @473 7125 8050 8550
5235 3873 6400 6930 7720 8275]2415 3680 647 40 8073 8575
82350 8873 a4 973 7725 830012430 3720 ¢500° 7]30 8075 8583
8300 5880 8425 $973 7740 8306[2442 3735 6308 7(73 8100 8600
5305 8900 6673 7430 7750 8325]2460 3760 6528 7175-8106 8623
8333 3906 8675 747 3 540 7200 8128 8650
8385 5925 6700 7478 7773 3840 6550 7208 8140 8700
5485 & 7300 7800 8690 |23 85 7225 8150 8733
ney—PT-241A—t
e t:f4 'm -ty Db S o
ane” Macked I8 Channel 253

ow
auencies—Practions Omitted.

4%¢ EACH—I0 FOR $4.00 99¢ EACH—10 FOR 36.00
370 393 414 438 498 320] 400 459f 5910 {2030 2300 3158
372 394 415 437 301 322| 440 46t] 6370 2045 2303 3202
374 395 418 438 502 523 441 462| 6450 (2052 2320 3213
378 396 418 481 303 B25| 442 4 70 [2085 2360 3232
376 397 419 483 804 B26| 444 484] €497 12082 2390 3237
277 398 420 484 505 3527 448 465) €322 [2105 2415 3250
379 401 422 485 508 829 446 466) 6347 |2125 2438 3322
380 402 423 486 507 530 | 447 468 6810 (2131 2442 3510
381 403 424 487 500 531 | 448 469f 7380 2143 2532 3520
383 404 423 433 309 333| 450 470] 7340 [2135 2545 3830
384 408 426 490 511 534| 451 472] 7390 2220 2557 3570
383 408 427 491 3812 838| 432 473 7480 |2258 2660 3380
388 407 429 492 513 837 453 474] 7580 (2280 2940 2948
387 408 430 493 814 838 454 478] 78i0 {2260 3033 395%
388 409 431 494 818 435 & 282 3120 3976
390 411 435 495 BIs 436 477 2290 3150 3995
g:; :K :\g 498 Si8 457 479]
Ly U 438 A apecial-200 KC

add 20¢ postage for
overy 10 crystals. {eor loss)

PARTS DISTRIBUTORS, LTD.

520 TENTH ST., N.W. - WASHINGTON, D.C,

RADIO-ELECTRONICS



ANOTHER OUTSTANDING JOBBER

NIDISCO

713 Newark Ave.
Jeesey City, N. .

55 State 51,
Hackensack, N. ).

658 Anderson Ave.
Cliffside, N. ).

294 Possanc St
Possoic, N. J.

126 S0. Woarren St
Trenton, N. J.

HAS THE SENSATIONAL NEW

ny =Y 493-K SCOPE VOLTAGE
4 CALIBRATOR KiT

IN STOCK!

OPPORTUNITY ADLETS

Rates—46¢ per word (including name, ad-
dress and initials). Minimum ad 10 words.
Cash must accompany all ads except those
placed by accredited agencies. Discount, 10%
for 12 issues, Misleading or objectionable ads
not accepted. Copy for February issue must
reach us before December 21, 1953.

Radio- Electronics, 25 W. Broadway, New York 7, N. Y.

SPEAKERS REI’AIRED at wholesale prices. Guaranteed
workmanship. Fast service. Amprlte Speakers Service,
70 Vesey St., New York 7, N, Y.

OUT OF BUSINENS. SACRIFICE television service in-
ventory. Test equipment, tubes, etc. James Donnelly,
Waverly, Ohio.

TEST EQUIIMENT REPAIRED AND CALIBRATED
by factory staff. All makes. Solar, Simpson, Triplett,
Health, ete. Imnediate service., Douglas Instrument Labora-
tory. 178a Norfolk Asenue, Boston 19, Mass.

WHAT I8 EKERADIO? SUBMINIATURE RADIO,
BROADCAST AND shortwave, story carried by the Asso-
clates I’ress natlonal magazines. This powerful Ekeradio,
headret, antenna. bhatteries, ready to play only $29.95.
{Dealers needed in every state.) Send your order now.
Ekeradio, Box 247M, Pasadena, California. Wateh 1
national front cover for another Ecker development.

TUBES-TV, RADIO, TRANSMITTING, AND SPECIAL

PURPOSE TYPES BOUGHT. SOLD AND EXCHANGED.

SendY dgtalls l‘o B. N. Gensler W2LNI, 136 Liberty,
3 BN, Y

N,

WANTED: AN’APR-4, other *"APR-*, "T8-, "IE-**
ARC-1, ARC-3, ART-13, R(C-348, etc. \Ilrrov\a\‘e Equlp~
ment, everything Surplus. Special tules. Tec Manuals, Lab |
Quality Equipment, Meters. Fast Actlon. Fair Treatment.
Top Dollar! Littell, Fairhills Box 26, Daston 9. Ohio.

BUY WHOLESALE—25.000 ITEMS —CATALOG 23¢.
Matthews, 1472-1’3, Broadway, N. Y. C. 36.

ALUMINUM TUBING. ANGLE AND CHANNEL. Plain
and perforated sheet. Willard Radeiiff, Fostoria, Ohio.

AUTO RADIOS ~ALL MODELS, BEST BRANDS.
Wholesale. Free Catalog. Radio Frank, 14456 Michigan,
Dearhorn, Michlgan.

USED TELEVISION $30 UP, W4API, 1120 South Ran- ‘

dolph, Arilington, Virginla.

TV FM ANTENNAS, ALL TYPES INCLUDING UHF.
Mounts, accessorles. Lowest prices. Wholesale Supply Co.,
Lunenburg 2, Mass.

Now Ready! New Sprayberry Book!

“HOW TO CONVERT TV SETS
for LARGER PICTURE TUBES”

Covers Step:By-Step Meth-
od for Converting any TV
- Had i Receiver

connisy -

atcnvaes o8
Laene pCTURY
sl

This new book opens excep- |
nity for the alert serviceman

screen TY sets to modern,
large screen 177, 21" or 24"
receivers. Fully illustrated
with diagrams, charts and
pictu-es, Covers every step:
planning, wiring, final adjust-

SEND 5C¢. Mail coin (no stamps please)
ONLY today.
SPRAYBERRY ACADEMY OF RADIO

111 N.Canal $t.,Dept.89-C,Chicago 6,111,
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tional extro money opportu- !

. converting older small |

ment. Special mfroducfory price, |

MISCELLANY

THE FUND REACHES |
$10,875.59

HELP -

FREDDIE-WALK
FUND

|
| The Help-Freddie-Wall: Fund has re-
ceived the following letter from Her-

schel Thomason, radio technician of
]Magnolia, Arkansas, the father of five-
year-old Freddie Thomason, who was
' born without arms or legs. I
| “Freddie started to kindergarden a
few days ago and he seems to enjoy it
a lot. He will be ready for regular |
schooling in one more year and we |
don’t know yet if he can go to a public |
school, but we want him to go to one
if at all possible. We feel that it is
better for him to mix with a crowd
than to stay to himself. Thanks very |
much for the checks. We truly appre-
ciate all that you are doing for us.”
To help the Fund give Freddie and his
parents not only financial but moral
support as well, we ask that each and
every reader send in his contribution as
| often as possible. No amount is too
small; none too large. Each donation is
|acknowledged with sincere thanks by
| our office, and is then forwarded direct
to the Thomasons. Make all checks,
money orders, etc., payable to Herschel
Thomason. Address all letters to:

HELP-FREDDIE-WALK FUND
c¢/o RADIO-ELECTRONICS Magazine

25 West Broadway

New York 7, N. Y. ]

CONTRIBUTIONS

|FAMILY CIRCLE Contribu- '
$ 602.50 |

RADIO ELECTRONICS

|  Balance as of September

! 18, 1958 .............. 10,221.09

IAnonymous, Agawam, Mas-
sachusetts .............. 1.00

Mr. & Mrs. Frank Benevides,

Somerset, Mass. ......... 2.00

Romie Callmo, Columbus,

[ Ohio ................... 1.00
etect-O-Ray Co., Chicago, ‘
TITSEY... Fod i B0 R 10.00

S/Sgt. M. Giberson, A.P.O.

| 919, San Francisco Calif.. 3.00

| Mrs. Mlchael Iwanon, Los

| Angeles, Calif. ......... 2.00

Mrs. A. D. Jansson, Hyatts-
l ville, Maryland, on behalf
[ of self and friends .... 5.00 |
C. A. Mitchell, Newark, Ohio 2.00
| Mrs. Adele Palo, New West-

minster, B. C. .......... 2.00 |

Mr. & Mrs. William Powell, 1
Vancouver, B. C. ........ 3.00

Radar & Wireless Section, #6 ‘

l Coy. R.C.E.M.E,, Halifax, '

NS S P Bl e bewt B . L 10.00
Michael Rosenberg, Bronx, ‘
New York .............. 2.00

James T. Smith, Bronx, New
YR OB T IR 3.00

Mr. & Mrs. Thomas Larsen,

| St. Paul, Minn. .......... 1.00

Eleanor Wllson WI1QON,

| Walpole, Mass. ......... ! 1.00

John J. Winer & Son, |
Buffalo, N. Y. .......... : 4.00 ;

TOTAL CONTRIBUTIONS
as of October 20, 1953 ....$10,875. 59

See and hear the
Super Rayal at yaur
High Fidelity Dealer

l 137

er SUPER-
ROYAL

WITH THE

Famous Treated Slotted Cone
FOR LOW RESONANCE

This exclusive Permoflux feature,
plus New design in magnetic
structure, utilizing heavy Alnico
5 ring magnet, results in
extended distortion free, low
frequency response.

The spectally designed single

cone radiator reproduces
both high and low frequencies
wnh exceptional clearness,
and avoids the inherent
dlblOl’llOn of coaxial
or 2 way systems.

sl I:Ie in 3 sizes

Far descriptive
literature write to . . .

Porm

CORPORATION

4912 Grand Ave., Chicago 36, .
West Coast Plant
236 S. Verduga Rd., Glendale S, Cal.



* RADIO & TV RECEIVING

TUBES-

TO MERIT YOUR CONFIDENCE—to insure your sofis-
faction—Every tube we ship has been tested in a radia or TV
set for PEAK PERFORMANCE. Each tube is attroctively
packaged in individual corton—and, EACH WINDSOR Tube

you buy carries the full RTMA GUARANTEE!

Type Each| Type Each' Type Each| Type Each
1A7GT S67IJOSGT .. .72 6BGSG ..1.47 6SO7GT . 46
1B3GT ... .69/384 ..... .61 6BHS .... .63/6T8 ..... .

TH5GT .. .51/ 504G 44 6BK7 .... .97 6VeGT . 151
1H6 ..... .93| 5V4G6 .B3 6BL7GT 94| 6WAGT .. .
We ...l 93 5Y3G .... .37 6BN& .... .9B| 6WGT . .63

‘8B | 50L6GT
sol11723 ... |

2595 Deposit with Order. All merchandise
F.0.8. NYC. For orders less than $10, add $1
handting cost. Deduct 29% if futl remittance
accompanies order. Al merchandise subject
to prior sale and price change without notice.
Dept. C.12.

6SNTGT . .

WRITE FOR ADDITIONAL TUBE TYPES AND FRICES We also
stock slpccual Purpose and Transmitting Tubes at similar
savings!

Windsor ELECTRONIC TUBE CO.

1515-C SHEEPSHEAD BAY ROAD, BROOKLYN 35, N. Y.

It’s the greatest! This Christmas pack-
age offers better pictures and sound
the year ‘round, for years to come!

One Skyline and one lead-in, get
all channels, all frequencies, (VHF
| to 200 miles, UHF to 50 miles). It's
pre-assembled, all aluminum, is
quick to rig, and lasts a lifetime
without weakening or blanking out,
because the elements are integral.

SKYLINE MFG. CO.
1652 ROCKWELL, CLEVELAND 14, OHIO

‘y.v(lu »

ENJOY 3 COLOR TELEVISION

/
i iy FILTER SCREEN KOW

C\J_Ej Get More Service Calls with ’ into beautiful color tones. Seconds to attach. No
used

Melps eliminate glare and snow in fringe nren
EI1CO DECALS |

order durect send $1 for screen sixe up to 167, $1.25
For Store Windows & Cars.

[ RADIO-TELEVISION |

color screens in blue, green, or am ber.) Prices on
solid color screens are 109% less. We pay postage
except on C.0.D. orders. Satisfaction guaranteed.
tnquiries from dealers also weicomed.

;i:g 177, $1.S0 size 20", $2 size 217, $2.50 size
|
Write EICO l
{

$3 size 277, (Also available are single soild
Brooklyn 11, N.Y. Dept. DE-| | |_Lingo Products, Johnstown 13, New Yerk

COMMUNICATIONS

JUNIOR GENIUS AT WORK

Dear Editor:

During the fall of 1952 I built the
scope whose circuit appeared in the
Question Box department of the June,
1952, issue. It cost me a total of $10,
since most of the parts came from old
radios and a TV set. With it I won the
first prize of $25 in the Eighth-Grade
Physics division of the New York
Science Fair.

Enclosed is a picture of the scope.
The cathode-ray tube is mounted in a
separate case. In front of the main
scope chassis is a preamplifier unit. A
total of 10 tubes are used. The inset
shows a video signal as viewed on the
scope with the sweep set at 60 cycles.

I find your magazine very interesting
and hope you will publish more articles
about designing and building electronic
circuits and test equipment.

STEPHEN ADLER (Age 13)
Bayside, N. Y.

HIGH-QUALITY CIRCUITS

Dear Editor:

The article “High-Quality Circuits”
by John K. Frieborn in the September
issue of RADIO-ELECTRONICS brought up
some points that were not completely
clear. I would like to mention some of
the featuves of Ultra-linear circuits
which were not brought out.

Frieborn indicates that Williamson
regards partially cathode loaded stages
as a greater improvement over triode
operation than the Ultra-Linear cir-
cuit. This is not an accurate interpreta-
tion of Williamson’s statements. In the
article “Amplifiers and Superlatives,”
to which Frieborn refers, Williamson
compares several circuit arrangements,
and points out that the partially cath-
ode loaded stage has the additional ad-
vantage over other arrangements in
that it impresses a feedback voltage on
the tube. This of course has all the at-
tendant advantages of feedback but
also has its attendant disadvantage.
The sensitivity of the output stage is
decreased, and the preceding stage has
a more difficult job of supplying undis-
torted -drive voltage to the output, just
as happens with plate-to-grid feedback.

If the same proportion of the output
winding which is used in the screen cir-
cuit in Ultra-Linear connection is placed
in the cathode circuit (or on the grid),
the drive requirement to the output
stage s more than doubled. In addition
there will be inherent problems of cou-
pling the extra winding in the output
transformers which do not occur in the
Ultra-Linear circuit.

The Ultra-Linear circuit permits lin-

RADIO-ELECTRONICS



COMMUNICATIONS

earization of the tube characteristic
without loss of sensitivity and without
the disadvantages of extra transformer
windings.

Both Williamson and Frieborn in-
correctly refer to the Ultra-Linear cir-
cuit as a feedback arrangement. This
is not correct, and it is simple to show
why. In a feedback circuit the reduction
in distortion and the reduction in in-
ternal impedance can never be greater
than the reduction in gain. However,
in the Ultra-Linear circuit there is
practically no reduction of gain, but
there is a significant reduction in dis-
tortion and internal impedance. Thus,
there is a definite advantage to the
Ultra-Linear circuit since, as William-
son puts it, “you get something for
nothing,” and distortion can be made
lower than for either triode or tetrode
operation of the output tubes.

DAviD HAFLER
Acro Products Co.
Philadelphia, Pa.

POWER LINE TROUBLES
Dear Editor:

While looking over the August issue
of RADIO-ELECTRONICS, I noticed the
article entitled “Power Line Troubles”
(Page 108).

Having worked for power companies
and consumers alike, I have seen the
voltage-regulation problem handled
from both ends. Mr. C. L. L. may have
a solution, but 909% of the time poor
regulation is the trouble. I have seen
voltage fluctuation like Mr. J. T. K.
writes about. Correcting these troubles
is an expense to the power company.
Therefore, occasionally nothing is done
even though repeated complaints are
received.

The solution to this problem is to
make one complaint to the power com-
pany and then make a recording of the
voltage. Have the chart signed by one
or two witnesses and present it to the
Public Service Commission having
jurisdiction over the company in ques-
tion. The chart should cover a seven-
day period with time of day and date
indications at the margin. I have never
seen this method fail to bring about
voltage stability. In making your read-
ings, be certain that you are using a
reliable instrument; if possible, checked
by the local power company.

THOMAS L. BARTHOLOMEW
Clarksburg, W. Va.

CORRECTION

The italicized statement beginning
with the tenth line on the second page
of “Stubs” in the June issue is er-
roneous.

Open quarter-wavelength stubs at-
tenuate all odd harmonics (the 1st, 3rd,
5th, and so on) when they are connected
across the signal source or transmis-
sion line. Even harmonics are not at-
tenuated. A shorted half-wave stub will
attenuate the fundamental and all har-
monics.

Our thanks to Robert A. Sadilek of
Anchorage, Alaska, for spotting this
error and reporting it to us. END
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this
protection
pays!

2016 BRONXDALE AVENUE
NEW YORK 60, N. Y.,
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for UHF
model LA-UH3
$1.481ist

model LA-3
$1.00 st

P
| for VHF and UHF
JUMBO model LA-4

Porcelain body with ground- lug
. pus 4 ft. ground wire.

Sl .65 tist

Now...

For UHF or VHF or both...
close-in or fringe...under any
receiving conditions, the TELE-
BEAM MULTI-MODED ANTENNA
will guarantee your customers top
reception on all channels.

Basic single Sabre Comet unit

can be built up to meet any need:
Add snorkel for an increase on
VHF highs, stack these for
more on all VHF channels;
use diamond stacking bars for
increase VHF and UHF gain;
add UHF reflectors to increase
the UHF gain and directivity.

e

,-DEQM iNDUsTRIES |

multi-moded, all channel
tele-beam antenna

Write for complete
informatian

SIXTH AND SOSCOL STS.
NAPA, CALIFORNIA

OSCIL-O-PEN

Extremely convenient test oscillator for all radio
gervicing; alignment o Small a9 a pen o Self
powered ® Range from 700 cycles sudio to over
600 megacycles u.h.f. o Output. from zero to 125
v. o Low in cost e Used by Signai Corps
e Write for information.

GENERAL TEST EQUIPMENT
38 Argyle Ave. Buffaio 9, N. Y.

WE ARE QUICK & CASH BUYERS

We're looking for surplus inventories of sll types of
electronic parta—receiving, transmitting snd special-
purpose Tubes. Anything in the Radio-TV and eiec-
trouic field.
SMALL or LARGE QUANTITIES—
SEND US YDUR LIST
Submit samples where possible, amount of each ftem
uCRpTicey NAT ADELMAN
168 Washington St.. New York &, N. Y.




L. V.l nusy service-deales
of Westchester N Y | reports

1 SAVED *940"

by making o $69 INVESTMENT
in a Transvision

FIELD STRENGTH METER

®Says Mr. Veltri: “, . . The way I figure,
in the last 6 months I saved that much
money in installation time alone . ..”

for 11OV AC,
o~d BATTERY
OPERATION

+

FIELD STRENGTH METER
Saves 50% of Installation Cost
Pays for itself on 3 or 4 jobs

NO TV SET NEEDED
Works from entenna . . .
Measures actual picture sig-
nal strength directly from
antenna. Shows antenna ori-
entation maxima. Compares
gain of antenna systems.
Measures TVI on all chan-
nels. Checks receiver re-
radiation (local oscillator).
Permits one man antenna
installation.

PREVENT WASTE OF
SERVICING TIME! By
checking antenna perform-
ance with the Field Strength
Meter, the serviceman can
determine whether the TV
set or antenna, or both, are
the source of trouble. Call
backs are eliminated.

e .
Eliminate variables,
fnsure accuracy with
direct meter read-
ings on the FSM.

N —
Don't lug sets.
The Transvision
FSM makes
instatlation easy.
Wide range: Measures field strength from
10-50,000 microvolts. Has Fringe Area Switch
for weak signal areas. 13 channel selector.
Individually calibrated on every channel.

ADAPTABLE for UHF

Model FSM-~4, for 110V AC only. Complete
with tubes. Wt. 13 Ibs. ...... ....-net $69.

Model FSM-4B, for 110V AC and Battery
Operation (case and cables included; bat-
teries extra). Wt. 22 Ibs. ........ net $89.

Order from your Jobber or from factory:
TRANSVISION INC., NEW ROCHELLE, N. V.

Jobber Inquiries Invited

10 p
Buy and ',,.A;M‘Y rRlAL

for 10 DAYS s instrumeny
2 Then, % ;
y:" moy teturn i}f’y’nv wish,
€hase price loss 1
of hondling ang

will be Promptly ,

re-pockagin
ofunded, b

A o =
1 TRANSVISION, INC. |
| DEPT. RE-12F NEW ROCHELLE, N. Y. i
{ ) Send me_____ Mode! FSM-4; FSM-48
1 { ) Enclosed find $. deposit.Balance C.0.D. l
| { ) My JOBBER is 1
1 1 accept your 10 Day Trial terms. 1
1 |
Nam
! Add . l
] S t
9 City. State ]

|

ELECTRONIC LITERATURE

Any or all of these catalogs, bulletins,
or periodicals are available to you on re-
quest direct to the manufacturers, whose l
addresses are listed at the end of each
item. Use your letterhead—do not use
postcards, To facilitate identification,

All literature offers void after six months.

INDEX TO DIAGRAMS |
The 1953 edition of Master Index to
Supreme  Publications  Most-Often-
Needed Radio and Television Servicing
Information has just been released. It
presents complete information for
quickly finding diagrams and servicing
data in the 13 Most-Often-Needed Radio

mention the issuve and page of Raoio- | |
Ecectronics on which the item appears. | |

Diagrams manuals covering radio re-
ceivers from 1926 to the present day,
the seven manuals of TV service data,
and the u.h.f. manual. Names of set
manufacturers are listed alphabetically
with models and chassis listed numer-
ically under each. Opposite each model
is an entry indicating volume and page
number where the service data will be
found.

A copy can be obtained from Su-
preme Publications, 3727 W. 13th St.,
Chicago 23, Ill., by mentioning RADIO-
ELECTRONICS and enclosing 4¢ for post-
age.

U.H.F. TUBES
Sylvania has issued a 15-page report
on their u.h.f. tubes 6AN4 and 6T4.
Ratings and characteristics are given
in great detail. The booklet contains
circuits showing the use of these tubes.

Gratis from Sylvania Electric Prod- |
ucts, Inc., 1740 Broadway, New York,
N. Y.

TY-AM-FM COILS

Stanwyck’s 22-page coil catalog is a
well-illustrated, indexed booklet cover-
ing almost every conceivable coil for
TV, AM, and FM use. Five pages of
wiring diagrams are included.

Obtainable free from Stanwyck Wind-
ing Co., Newburgh, N, Y. |

DEFLECTION YOKES
Syntronic’s newest catalog page de-
scribes three new deflection yokes for
nilitary and oscilloscope applications.
Technical information given includes
dimensional drawing, electrical and
mechanical data, and complete tables
of push-pull and single-ended deflection |
coil data.

Free on request to Syntronic Instru- |
ments, Inc., 100 Industrial Road, Ad-
dison, Ill. ‘

TV ANTENNA FOLIO l
Amphenol has issued an attractive ’
booklet: TV Antenna Folio. Looseleaf
sheets illustrating and giving specifica- .
tions on three v.h.f., four u.h.f. and one
all-channel antenna, and a sheet on TV ’

accessories, are contained in a folder.
The folder describes basic factors of
antenna performance and basic antenna
types. Colorful shots from an Amphenol
film point up the descriptions.

Gratis from the Awmerican Phenolic
Corp., 1830 South 54th Ave., Chicago
50, Il

', Y andls
Television
Servicing

THE FAMOUS
SERVICE GUIDE
THAY

with |
NEW
DATA

¢ pinpoints
the trouble
for you

® shows you how to correct
It quickly and accurately

THE NEW REPRINT of this widely used ser-
vice guide includes new data on the cascode
tuner, servicing of newer types of i.f. systems,
automatically focused tubes, UHF station listings
and antenna calculations, transistors and other
recent developments. Everything you need to
know for quick, efficient servicing is given here
in the most practical, useful way. You'll learn
simple signal tracing procedures, how to improve
reception in fringe areas, how to use all test
equipment, and many trade tricks for diagnosing
troubles accurately and in minimum time. All
faults likely to occur, including those hard-to-
find troubles, are dealt with; there are hundreds
of helpful illuserations, and a complete master
trouble chart to help you pin point the cause
of trouble from the symptoms and turn quickly
to the specific directions for correcting it.

Solve your problems
with ease and accuracy
Turn to

7.| 6 /

Radio &
Television &
Mathematics

**A book for the place of honor beside its natural
rener, the slide rule,” says Radio-Electronscs.
ou’ll find, conveniently arranged under radio

topics such as antenna power, plate-to-place vole-

age, and 400 hundred others, the formulas to
use, the numerical values o substitute, and the
step-by-step solutions to 721 problems. If you
want to convert polar to j-notation, find the
impedance and length of a matching stub be-
tween a TV antenna and its transmission line,
or get quick, accurate answers to innumerable
other problems involving mathematics, HERE
IS YOUR BOOK.

RADIO and
TELEVISION
MATHEMATICS

\

SEE THEM ON APPROVAL

The Macmillon Compony, 80 Fifth Ave., N. Y. 1}

Please send me the book(s) checked below.
I will either remit the full price plus small
delivery charge, or return the book(s) in 10
days. (Save: Enclose check or money order and
we pay delivery charge).

O Mondl's TV Servicing, $5.50
3 Radie & TV Math. $6.75

Signed ..
Address ...

This offer good only within continental limits of U.S.A.

RADIO-ELECTRONICS



ELECTRONIC LITERATURE

NEEDLE HINTS

Jensen’s new 2-color pocket-sized book-
let on the care of records, needles,
pickups, and cartridges is a consumer
publication available for dealer distri-
bution. It illustrates needle wear and
contains information on phonograph
care. A chart shows the exact Jensen
diamond needle replacement for specific
record players.

Available without charge from Jensen
Zzldustries, Imc., 820 S. Wood, Chicago,

ACCESSORY CATALOG
Electronic accessories for TV, PA sys-
tems, radio, amateur radio and audio
are listed in Javex’s Catalog No. 252.
Among items listed in the 8-page book-
let are outlet wall plates, high voltage
probes, plugs, sockets, and connectors.

Free from Javex, Redlands, Calif.

WHEELCO CATALOG
Wheelco’s new 42-page data book and
catalog, Bulletin TC-10, lists a complete
line of thermocouples, radiation detec-
tors, and resistance bulbs. Information
on sensing units, protection tubes, lead
wire and other accessories for use with
indicating, controlling, and recording
instruments is also included.

Availadle on request to Wheelco In-
struments Div., Barber-Colman Co.,
Rockford, Il.

OSCILLOGRAPHS

Du Mont has issued bulletins on their
Type 322-A dual-beam and Type 301-A
miniaturized wide-band, cathode-ray
oscillographs.

Gratis from Technical Sales Dept.,
Allen B. Du Mont Laboratories, Inc.,
760 Bloomfield Ave., Clifton, N. J.

TRANSFORMER BULLETIN
Stancor’s bulletin No. 469, TV Replace-
ment Transformer Popularity Tables
lists the number of TV models that use
each Stancor replacement transformer.
About 55 major set manufacturers are
listed.

Copies free on request to Chicago
Standard Transformer Corp., Standard
Division, Addison and Elston, Chicago
18, 1.

HIGH FIDELITY
Temples of Tone is a 16-page illustrated
brochure issued by Electro-Voice, and
describing components needed for high-
quality reproduction. Brief discussions
of how the human ear hears, the limits
of ordinary reproducing equipment,
distortion, and choosing components for
an audio system make it interesting to
all music lovers and service technicians.
Write to Electro-Voice, Buchanan,

Mich., for this one, gratis.

SOUND CATALOG

Shure’s 12-page general catalog gives
technical data and replacement infor-
mation on components used for sound
reproduction. Included are mlcrophones,
microphone parts and accessories, phono
cartridges and pickups, and recording
heads.

Request Catalog No. 44A from Shure
Brothers, Inc., 225 West Huron St.,
Chicago 10, Il. END
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' ARE “GOLD
 MINES"!

e
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ARGAIIIS°BARGAIIIS°BARGAIIIS

All Brand New

Standard T
U B E S Individuolly Boxed
Brands Far Below Wholesals Cost
ACT BECS 1.99 .9 2AV? ,.1.14
AGS BHS .89 8
AGT 1.26 .8
AHEG 4 .0
AKS 1.33 .1
AKS 1.49 7
ALS . 1.14 .7
AQS . 1.39 .8
AQe .88 .8
ARS .87 .8
ASS .59 [
ATE W71 5
AUS .83 .a SPRECIAL
:\‘,‘g d z :5 DISCOUNTS
AV .
7Y 3 7 avk. | 5%
H 28 7 aat }20%
nEe 2 94

THREE-SPEED PORTABLE
RECORD CHANGER

3313,
Now for the first time at 45,
this low, low price s 3 J8 RPM
speed V.M. Changer com-
plete with 3 tube high
quality amplifier, This |
unit uses the newest type
V.M. Changer with auto-
matic shut-off. Changer
intermixes 10 and 12* records at any speed.
Turnover crystal cartridge with 2 permanent
needles. Amplifier has tone and volume control.
When last record has played changer and am

\

~N

IDEAL XMAS GIFTS FOR

plifier automatically shut off. Unit comes housed
in beautiful rich maroon leatherette carrying
case with white beading. Plays 10-12%, AC only.
Shipped Railvny Express only. 22546

Ibs. shipping w
List Price 589 95 YOUR COST

61 Reade St., New

Dept. RE-12

OSCILLOSCOPES

+ oo it you leorn
how fo use
them fully on
all types
of service jobs!

Learn to handle the oscilloscope fully on all types |
of AM, FM and TV service work» —and watch your
cfﬁc:cncy and earnings soar|

MODERN OSCILLOSCOPES AND THEIR
USES, a fact-jammed 326-page book by Jacob H.
Rulter, Jr., of the Allen B. DuMont Laboratories,
contains exactly the help you need ~written in a
way you can clearly understand. It shows you how to
use your ’scope for fast accurate work on all types
of jobs from troubleshooting to realigning; how
to make connections; how to adjust circuit com-
ponents; how to set controls and how to analyze
patterns fast and accurately. 370 helpful illustra-
tions including dozens J

of pattern photos make When, where, why

and exactly how to
use your oscilloscops

specific service trainin
stands tomean so muc|
to you in terms of being
able to work better,

How to Interpret
patterns

How to handle tough

STEVE-EL ELeCTRONICS CORP.

jobs in less time

10-DAY FREE
EXAMINATION

Dept. RE-123, RINEHART BOOKS, Inc. ]
Technicol Division, ’
232 Madison Ave., New York 16 '
Scnd MODERN OSCILLOSCOPES "AND 1
THE USES for 10-DAY EXAMINA- !
TION If I decide to keep the book, I will v
then remit $6.00 plus_a few cents gostage in :
’

'

’

]

’

’

things doubly clear.

No_ other type of
MAIL ORDER

faster, more profitably.

full payment. If not, I will return book post-
paid and owe you nothmg

Name.

Address.

City, Zone, State
Emplo&ors Name & Address.

DE U.S.A.-—Price $6.50, cash only.
Money back tf book i3 returned in 10 days.

t ! Address,

[ pe dg e il e g )

THE ENTIRE FAMILY!

Sensational HIGH FIDELITY
3 Speed Portable
PHONOGRAPH

WITH GE

RELUCTANCE

CARTRIDGE

Housed in handsome
carrying case. Com-
plete with high quality 4-Tube Amplifler. large
6x9” Alnico V Speaker, G.E. Variable Reluct-
ance Cartridge. Plays sll speed records, 78, 45,
331% RPM. Cartridge comes complete with long
1ife needles. Unit has compensating control and
volume control. A.C. only.

List Price $79.95 YOUR cosvs37'85
Shipped Rallway Express only. 20 [bs. shpg. wt.

MINIMUM ORDER $3.00
STEVE-EL now carries full line of Kico, £.M.C..
Pilot, Tech-Master, Pentron, Wen Products,
Burgess, Shure, etc, Write for free catalog.

Yorl 7. N. Y

% SNIVOUVE- SHIVIuVa- SHIVOUY

COrtland 7-0086

Let me show you how EASY it is to,

LEARN TV.¥

the practlcal way-- oo

Directar

I WILL HELP YOU to start learning
TV the practical way — by
assembling a TRANSVISION TV KIT
in EASY STAGES. For onty $39 you
get PACKAGE #1 (standard first
pkg. for all of our kits). This pack~
age gives you the BASIC CHASSIS
and over 450 TV COMPONENTS with
complete Instructions, Drawings,
Photos, Service Booklet, and »
year's subscription to my “TV and
Electronics Notes”. When ready,
you order the next stage (pkg. ¥2),
etc. Low prices make your complete kit & terrific buy!

Shows 6 Great TV Kits:

EXCLUSIVE: Only Transvision TV Kits
are adaptable to UHF, 1deal for
FRINGE AREAS. Ne Previsus Technice!
Knowledge required. Write now!
TRANSVISION, INC.,0ept.RE12
NEW ROCHELLE, N. Y.
-e MAIL THIS COUPON TODAY o wm =
[ Mr. D. Gnessin, Educotienal Director
TRANSVISION, INC., NEW ROCHELLE, N. V. Oept. mE12
O ¥m enclosing $ . deposit. Send standard kit
PACKAGE %1, with all Instruction Material. Balonce C.0.D.

O Send FREE copy of your new TV Kit Cataleg,

Name.

L--.---.

' City State



- HERE IS LATE INFORMATION IN A
HANDY FORM FOR RADIO & TELEVISION
REPAIRMEN, SERVICEMEN & STUDENTS

ZVOLS $Q COMPLETES[JA
] PAY ONLY MO.
IT PAYS TO KNOW!
AUDELS T.V.-RADIO SERVICE LIBRARY
presents the important subjects of Modern
Radio, Television, Industrial Electronics,
F.M. Public Address Systems, Auto, Marine
& Aircraft Radio, Phonograph Pick-Ups, etc.
Covers Basic Principles—Construction—In-
stallation — Operation — Repairs — Trouble
Shooting. Shows How to get Sharp, Clear
T.V. Pictures. Install Aerials—How to Test.
prlams Color Systems & Methods of Con-
version. 1001 Facts—Over 1260 Pages 625
Illustrations—Parts & Diagrams—Valuable
for Quick Ready Reference & Home Study.
Tells How to Solve T.V. & Radio Troubles—
Answers T.V. & Radio Questions.

Get this information for Yourself.
7 DAY TEST — ASK TO SEE ITI]

se----—-MAIL ORDER--------

DEL, Publlshors 49 W.23 St.,N.Y.I10
”Ill AUDELS T.V. RADIO gERVICE LIBRARV 2 Vols. $6
on 7 days free (rl:l 11 0. K. | will remit $1 in 7 days and
$1 monthry untit $6 Is paid. Otherwise | will rm them.

Address____

Occupation

RE

K By

Watch for our January
Tth Annual Television Number
On the stands Dec. 24, 1953

Brand New
Set Mfr's
SURPLUS

Bulk Packed in Original Mfr's Nested Cartons or Individually Boxed
Every tube meter and chassis tested for top quality ... BRANDED

|

Holds the ScrewL

Drives it too!

Guaranteed

/?Uncondmonally

> .
Ask for it at your Dealer
Kedman Co., 233 S. 5 W., Salt Lake City, Utah

RECORDING TAPE (Plastic Base)
40% OFF (NEw)

WHERE ILSE WOULD THERE

WASHINGTON, D.C. . \.one f22t  ape:

# 1200 ft. plastic tape with plastic reel included. .

® Each reel individually boxed.

* Cholce o{ nationally famous top quality brands
\'\ehcor "(2806) 3.20; Reeves (SPN:12 3.20; Audio
(1251 3.23; Scoteh (111-A) 3.25; Panacoustic
711 A) 3. 25. Irish, Professional grade (211 RPA)

[ ] Recordlng studlios, schools. radio sutlons and other
large quantity users—write for bulk pri

L B B

USED RECORDING TAPE (PLASTIC BASE)

1. 99 'or 7*—1200 foot
$%=~ 800 foot

o
.59 Oor 4"— 300 foot
5 for 3*— 180
4 Plntm reels Included wnth
g all above sizes
-

New empty nlntlc reels in
boxes for easy hn g, 37
IO t 4% 22¢; 5 ™

v Pro(eunonll " reel
(2!/4" hub) ‘5: ea. EMPTY
XES 4" Se¢

5: ™ zoc en

Ve clrrv ne:v rec‘orlders rec?mlnzplil;::k- t-rge
v
SUPHICTaNT pOSTAGE, =Y Ink 5% INCLUDE
COMMISSIONED ELECTRONICS CO.
2503 Champlain St. N.W., Washington 9, D. C

STANDARD
BRAND
WARRANTY

6SN7GT ... . 19BG6G
19T8

25L6GT

12SN7GT .. .49 SOL6GT ... .

More than 400 types in stock, include all your needs when ardering.
Orders less than $10—add $1.00 service charge. Terms: 25%, with order, balance C.0.D.
Please include postage. All prices subject to change without notice. F.O.B. New Yark City.

TRANSAMERICA ELECTRONICS CORP.

BOOK REVIEWS

SERVOMECHANISM ANALYSIS, by
George J. Thaler and Robert G. Bro“n
Published by McGraw-Hill Book Co..
330 West 42 St., New York, N.Y. 6 x 9
inches, 414 pages. Price $7.50 .
The main purpose of this text is to
present methods for analyzing servo-
mechanisms. There is very little refer-
ence to design. The authors first pre-
pare the reader with a thorough dis-
cussion on the direct and inverse La-

| place transformations. They treat means

of setting up the differential equations
which define the motion of elementary
systems—with some applications to
more complex systems—in a general
manner.

Having established the necessary
mathematical background, they under-
take the transient analysis of servo-
mechanisms. Only simple cases are
considered, since they illustrate the
principles involved without unnecessary
mathematical cemplications, but most
of the important variations are treated
in detail.

The remainder of the text is devoted
to an intensive development of the
transfer-function approach, including
mechanical procedures in manipulation,
mathematical theory, and graphical
aids to analysis and design.

While written very clearly, it is on
a very high level. For the reader en-
countering difficulty, the appendix is
rich in clear explanations of error de-
tectors, controllers, servomotors, and
compensating devices.

This text is written for the senior or
graduate engineering student. It is well

| organized and fundamentally theoretical

in intent.—JK

PRINCIPLES and PRACTICES OF
TELECASTING OPERATIONS, by
Harold E. Ennes. Published by Howard
W. Sams & Co., Inc, 2201 E. 46th
Street, Indianapolis 5, Ind. 6 x 9 inches,
596 pages. Price $7.95.

Oddly enough, books on studio oper-
ating techniques are rare. This impor-
tant subject has been treated in the
off-hand manner with which one dis-
poses of an unwanted relative. It is
refreshing to find that at least one
author has the courage to believe that
the multimillion dollar TV broadcasting
industry is worthy of a book all its own.

This work is authoritative from two
viewpoints. The author knows what to
say and makes every effort to have the
reader understand—a technique often
overlooked by writers of engineering
texts.

Intended for those making telecast-
ing their vocation, the book covers
every phase of television broadcasting.
Essentially what you have is a detailed
description of the camera chain and the
studio control room. This includes the
TV camera, lens system, picture tubes,
viewfinders, switcher and mixer units,
picture and waveform monitors, slide
projectors, stabilizing amplifiers, the
monoscope, and other equipment.

We hope the author will include a
chapter on color telecasting when a
new edition is printed. Until then, this
is an excellent book if telecasting is

RADIO-ELECTRONICS



STAN-BURN

H-P-A-R-HE5

%« CATHODE RAY TUBE SPECIALS ,

ONE YEAR GUARANTEE
STAN-BURN

*
ANTENNAE SPECIALS
1-5 8 or more *
RED DOUBLE ‘‘V’' Antenna.,.. 2.19 31.98
310 _ELEMENT CONICAL
Doweled Inserts ...o.00 2.79 *
Foldea Hi Straight Low Quick
‘o ements ........ 3.23
WINDOW CONICALS : 375 %
5 FOOT SWEDGED... .79 .69
10 FOOT PLAIN. ... 1.39 1.29 &
NEPCO MASTS . . 1,89 1.49
42 MY ..., 000 W . e $9.95 M Ft.
TV WIRE 55 Mil. 300 OHM 1195 m ke, X
72 OMM COAXIAL 35.00 M Ft,
12% Heavy Siug Speaker........... Special $3.98 W
CHASSIS 630 TECH-MASTER
Model C-30 with Cascode Tuner. . 5149'50 *
OPEN FACE CABINET.. .t cocovasane
il g L Ul LR OO0 AR,
WIRE RECORDERS IN STOCK *
PENTRCPD:—ModeI 9T3C—2-5peed 'l'aw Re-
corder ........ erceancsns  Wrl .
RADIO CRAFTSMAN SRS DT tce
Model C400_Hi Fl %mpmur. «ve..Not $42.90

Model C10—AM-FM Tuner ........ et 131.50 %

Model CS00—Williamson Amplifier. . Net 99.50
We ailso carry MASCO—~BOGEN—PILOT, etc. Ampli-
fiers—Pre-Amps, FM Tuners and WEBSTER Tlpo*
Recorders.

67"x9" PM SPEAKER .
7% PM SPEAKER ., ...
77J1 G.E. Fiybach ..
70° Yoke

*
*
*
*
*
*
*
*
*
* MASTS
*
*
*
*
*
*
*
*
*

s
I ¥ 11

* AUTHORIZED DISTRIBUTORS for: General Electrie, *
enrad, Tung-Sol, National Union, De Waid, Regal,
* Automatic and General Motors. *

AUTOMATIC CUSTOM-BUILT RADIOS for Plymauth,
% Ford, Chevrolet and many others, always in stock. ¥

We carry a complete stock of HI-FIDELITY and

SOUND EQUIPMENT, Send us your requests. We

tubes at 50/109 discount. Also many other special

purpose and transmitting types, and all electronic
X parts i

list of your requirements for prompt quotations.
* Terms: 209 with order. Balance COD. All prices *
# Write for our latest price list and Hi-Fi 4

Catalog to Dept. RE-12

& also carry a complete iine of popular makes of Radio
and equipment at lowest prices, Send us a
FOB. NEW YORK Warehouse. Minimum order $5.00.

RADIO and
ELECTRONICS CO.

(C.B.S. THEATRE 8LDG.)
1697 BROADWAY ¢ NEW YORK 19, N.Y,

THE

vw TV DYNATRACER

¢ TRACES TV SIGNALS
AND VOLTAGES
o LOCATES DEFECTIVE
COMPONENTS
e REQUIRES NO ADDI-
TIONAL EQUIPMENT
This sensationally new plece of test
equipment Is ideal for trouble-shoot-
ing television sets in the home or in
the shop. The “DYNATRACER'* will
ll outperform more expensive testera
and should pay for itseif on the very
first repair,
A Must For Every TV Technician

: The Dy
a self-powered quality test instru-
ment designed to trace TV signais
through any Video. Sound, Sync. AFC.
Horizontal or Vertical Sweep Clircult
—will {solate trouble to
component.

Added Feature: The “DYNATRACER'’
:m also trace voltage (30/500 V.

n oc:

a stage or

coils. transformers, e

and T Book E
MONEY-BACK GUARANTEE

ent . . . attach name and address

check or money order and mall to

instruction
10 DAY
Cut_out advertisem

with $3.00 bill,
7 ’L ELECTRONICS CO.

8509-213¢ Ave., Dept. 108, Brooklyn 14, N. Y.

DECEMBER, 1953

BOOK REVIEWS

VACUUM TUBE OSCILLATORS, by
William A. Edson. Published by John
Wiley & Sons, 440 4th Ave., New York,
N. Y. 6 x 9 inches, 476 pages. Price
$7.50

A systematic and reasonably com-
plete treatment of the many factors
which affect the behavior of vacuum
tube oscillators is presented in a
thorough, well-connected discussion on
the design and operation of these de-
vices. The author treats the subject
from the viewpoint of design rather
than analysis.

The level of discussion is directed
toward a senior or graduate course
in electrical engineering, and for prac-
ticing engineers. The text is heavy with
mathematics, and the reader should
have a good working knowledge of the
calculus.

The book is generally divided into
two main classes—harmonic, and relax-
ation oscillators. Chapters on general
characteristics of transient behaviors of
linear systems, negative resistance,
nonlinear oscillations, feedback systems
and stability criteria, and resonators,
form the preparatory material prior
to dealing with specific oscillators.

In his chapter on resonators, the
author does a remarkably good job on
the properties of resonator components.
For the mathematically inclined, this
textbook is an excellent comprehensive
treatment on oscillator design.—JK

CIRCUIT THEORY OF ELECTRON
DEVICES, by E. Milton Boone. Pub-
lished by John Wiley & Sons, Inc., New
York, N. Y. 6 x 9 inches, 483 pages.
Price $6.75.

This book is written for college stu-
dents by a college professor. As its
name suggests, it emphasizes circuit
theory, especially in terms of equivalent
networks. It is clearly written and easy
to understand, but the reader must
know physics and mathematics through
calculus.

The major topics—amplifiers, oscil-

lators, modulators, power supplies—are |

covered in much detail. Tubes and tran-
sistors are treated from the standpoint
of equivalent 4-terminal networks. Dia-
grams and graphs appear often, to
illustrate the material. Each chapter
ends with numbered problems.—IQ

UHF TELEVISION and VHF
TUNERS, by Edward M. Noll. (Alse
called Notebook No. 7, TTLB series)
Published by the Paul H. Wendel Pub-
lishing Co., Inc., Indianapolis, Ind.
8Y; x 11 inches, 72 pages. Price $1.00.

This publication is divided into two
parts of almost equal length. The first
discusses v.h.f. tuners, the second u.h.f.
television. It is written in concise, lec-
ture style with numerous schematics,
mostly of commercial TV equipment.

Part 1 is about commercial tuners
and characteristics, with brief manu-
facturers’ alignment data. Traps, re-
sponse curves and sweep calibration are
also covered briefly. Part 2 is more
detailed and describes topics that are
relatively new to technicians. Beginning
with u.h.f. characteristics, it goes on to
various antennas, plug-in strips and
converters. Also included is a chart list-
ing u.h.f. channels.—IQ END

)
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NOW! BECOME EXPERT AT

RADIO-
TELEVISION

IN 4 EASY STEPS!

Complete Self-Training Library
in RADIO and TV by Famous
Experts—Takes You BY SIM-
PLE STEPS From Basic Theory
to Problems_of Repalr, Installa.
tion, Color TV, ete.

OW you can do ANY
Radio-TV installation.
service, or repair job like
an expert; operate field-
testing equipment; under-
stand problems of
gM-AM transmissdion. cte.
Step into a good-paying
job—or start your own
service business. Train
ourself AT HOME . . .
N SPARE TIME . . .
with the McGraw-Hill
Radio and Television
Servicing Library.

2296 Poges—

1611 lllustrations

The men who wrote
this complete 4-volume Li-
brary are among the out-
standing radio and TV
instructors in America to-
day. Every detail is clear-
ly explained in over TWO
THOUSAND PAGES of
step-by-step instruction
and over SIXTEEN HUN.-
DRED *‘how-to-do-it"’ il-
lustrations, cross-section
diagrams, etc. The re-
view questions and an-
swers “'nail down’’ every-
thing you learn. At-a-
glance ““trouble-shooting"*
charts show how to diag-
nose_instantly any radio
or TV breakdown . . .
and_how to repair it ex-

of Redio
Servicing

[ PARTIAL CONTENTS
ESSENTIALS OF
RADIO,
800 pages, 433 illus.
Circuit Analysis o Vac-
uum Tubes e Circults
Detector o Amplifier o
Tube Oscillator o Power
Supply e Transmitting,
iteceiving e Etc.
ELEMENTS OF
RADIO SERVICING,
475 pages, 375 illus,
Multimeters ¢ AC Pow-
er Supply e Speakers e
Antennas ¢ Auto itadloa
e  Push-Pult  Qutput
Stage
BASIC TELEVISION, 3
592 pages, 415 lilus. pertly and quickly,
Scanning e Synchroniz- T.he lemﬁ' ,Wl“ pay
ing o Video Signal e for itself many times over,
Brightness Control e It gives all you need to
DC Reinsertion o Pic- know for FM and TV in
e eury upasianment 1 the FCC's 1st-class license
and UHF transmission | €Xam; gives an expericnced
o iteception technician more confi-
TELEVISION dence and skill.
SERVICIKG, SEND NO MONEY
o W I LT
sion Lines e Test-pat- ex?mmergompli_tle{EEfo?l
tern and_Pleture Anal- | Yoiume Library wuuk for
seis e Localizing Re- ) 10 days. No obligation.
ception Troubles ¢ In- | Or you may examine in-
terference Remedies o { dividual books FREE for
10 days by checking the
proper boxes in_coupon.

Deflection Cireuits . . .
AND MUOH MORD!

| FREE 10-DAY TRIAL COUPON

I
| McGRAW-HILL BOOK CO., inc., Dept. RE-12 |
| 327 West 41st St., New York 35, N. Y. 1

[ Send me for 10 day free examination the
| Radio and TV Servicing Library, 4 Vols. (Regu- |
| lar retail price is $26.75; Special Course Price I

only $21.95 1n easy installments.) If not satis-

| fied with Course, I will return it, pay nothing.
! |

| Otherwise, I'll send $1.95 plus delivery charges

then and only $4.00 monthly for 5 moaths. I

If you wish to examine any of these books indi- I
vidually, check below the ones you wish us to

send vou for 10 Davs’ FREE EXAMINATION;: |

|

!

!

|

|

|

!

0 Essentials of Radio, [0 Elements of Radio
Scrvicing, $3.25

7.50
O Basic Television, O Television Servic-

ery charges in 10 days, balance in easy monthly

|

i

|

|

| ForsZ;x,obooklkee I n::lng'zt)%"ius deliv-
| y bool p, I'll se -00 p

|

|

|

instaliments. (Print)
Name
Address.
(Cily /- s e Zone...... State..conenciinrnee
I RE12 |
| Employed by. 1

| O WE PAY FOR DELIVERY if you send first 1
ent of $1.93 when ordering Library or

A
| Fu 1 pricc when ordering individual books |
| (prices above). Same return 6:mlege.
(This offer applies to U.S. only.) !

e o - o . = o . o - "
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WHOLE
Tube Orders Over $15.00, with full
remittance, PREPAID to you in U.S.A.

TUBE
PRICES!

Stock up now on these amazing tube values! All
tubes are popular brands and fully guaranteed
Type Net Net
.55
10
DC3,VRIOS .96 G6AV6 .. .55
OD3/VRIS0 .95 .60
0Z4 . .55 . .80
... .77 6B8 P £}
. 146 ... .60
.. .90 .. .82
..11.50 | 6BE6 .59
R ... L85
.80
195 °

<CLCCHAN IR ZZZZZ
== 2
o
-3
-]

N aaeTn

.37.50

0

..27.55
.35 687

407A(WE) 3. 50
408A(WE) 2.50
717A .88

2 o
L BGGA(JAN)
47 866A(CBS)
.75 B69B .. .. .65.00
.69 872A .. ..
76| 931A
.78/955 . .. ..
.29 |991/NEI6.
.69 CK%OOS

0
508 5528 c6L.
FG271 ..
5654 ..... 1.75

Above is only a partial listing of our huge
Types not llﬂzd may be ordered at approx. the same
savings. Many new special purpose typel in stock.
AUTHORIIED DIST.IBUT
CBS-HYTRON TINGNOUSE

ODDS & ENDS

ERCO MARINE TIANSMITTER-ICVI.
4 channels, 12 V. DC operation. FCC ap.
proved. New, complete (less atals).
Regularly over 8300 00 SPECIAL ..$179.50
IIAND NEW VIBRAPACKS
2 VvV, DC input. 300 V. DC @
ouwut Complete with vibrator
TRIMM FEATHERWEIGHT HEADSETS
4000 ohms impedance. New orig. boxes ..$3.7S
W.E. STEEL RACK PANELS
1019x19x14”. Commercial grey. Brand new
Regularly 84.92 SPECIAL

125 ma,

.51.00

1368 Liberty Street. N.Y. 6, N.Y.REctor 2.2562

Verma: 250n w th nrder, balance € O O
All meschandise quaranteed. F.OB. NV C

ADVERTISING INDEX

Radio-Electronics does not assume responsi-
bility for any errors appearing in above index.

Adelman, Nat . = e 139
Admiral Corporahon 129
Airex Co. e
All Channe! Antenna Corp L2l
Allied Radio Corp. .......... . .13
American Microphone (o i——— — .. 18
American Phenolic Corp. .................. 90
American Television & Radio Co. -
Amplifier Corporation of America ..... 88
Arkay Radio Kits, Inc. O & ]
Astron Corp. o YT o TYITE S %00 74
Atlas Sound Corp AN k)
Audel Publishers ............. ... ... ..o 142
Barry Electronies .................... 146
Belden Manufacturing Co. ... ..cooovviiineiinns 99
Bell Telephone Labs ....................oo 24
Brooks Radio & TV Corp. . ..........cooenunnn 102, 103
Burstein Applebee Co. ..................... T k]
C8S Hytron (Division of Columbla

Broadcasting System) ... ... ... ... ool 10
Capitol Radio Engineering Institute ...... 00' “lg

100,

Centralab—Div. of Globe Union .........88
Century Electronics Co. .

Channel Master Corp. ..
Clarostat Manvufacturing Co e, .. 08885.
Cleveland Institute of Radio Electronics ........ 7
Coast Electronics ..............ceoiieiveiiiienans
Columbia Wire & Supply Co. .............
Commissioned Electronics ...
Concord Radio ....
Corona_Radio R — W
Coyne Electrical & TV Radio School .

Crescent School ....................

DeForest's Training, Inc.
Edlie Electronics
Electro-Yoice Inc. ............
Electronic Instrument Co., Inc.
Electronic Measurements Corp.
(FRG7 Co TS S 856
G & H Wood Products Co.
General Electric Co. ...............
General Industries Co.
General Test Equipment
Gernsback Publications
Granco Products, Inc.
Gyro Products ....
Heath Co. .........
Hickok Electrical Instrument Co
Hi-Lo TV Antenna Corp.
Hudson Specialties ..................
Hughes Research & Dovelopmunf Labs
IE Manufacturing Co. . w00 ;.
indiana Technical Collegc
Instructograph Co. .
International Corrnpondonco Schools
JFD Manvufacturing Co., Inc.
Jensen Industries
Jones & Laughlin Steel Corp
Kay-Townes Antenna Co. ...

Kedman Co. .........c.oiiiinnnnninnnns 142
LIS, ) 50 5 oo O Aoy RSy .130
Leader Electronics . 83
Leotone Radio Corp ...... 134
Littelfuse, Inc. ... < ot . .93
Macmillan Co., TIE S i 140

Mallory & Co., Inc P. R.
Mannfred Electronics
Master Efectronics Co. ...
McGraw-Hill Book Co.

Merit Coil & Transformer Co. .. 12
Moss Electronic Distributing Co. ........ .97
National Electronics of Cleveland .... 126
National Radio Institute ............ 19, 20
National Schools ........... o 8
(Kb EE 0 BT e 8 a0 S0 0088 137
Ohmite Manufac'urmg Co. .
Opportunity Adlets 137
Oxford Electric Corp 6
Permoflux Corp. 137
Perma-Power Co. A4
Plastoid Corp. ............... . . 81
Precise Development Corp. .. .108
Precision Apparatus Co., Inc. . 80
Pres-Probe Co. ............... 127
Progressive Electronics . .123
Quuietrole Co. .. N A7
RCA Institutes, INC. oo 5

RCA Victor Division (Radio Corporation

of America)....Inside Front Cover, 85, Back Cover
Rad-Tel Tube Co. . 10)
Radelco Manulacfurmg Co.
Radiart Corp. .............
Radio City Producfs 5
Radio Craftsmen 4 2000k d000
Radio Merchandise Sales .

RADIO SCHOOL DIRECTORY
Page 147

American Electronics Co.
Candler System Co.

Grantham School of Electronics
Indiana Technical College
Indionapolis Electronic School
Milwaukee School of Engineering
RCA Institutes, Inc.

Tri-State College

Yalparaiso Technical Institute
Western Television Institute

Radio-Television Training Ass'n ... LU
Raytheon Manufacturing Co. )
Regency Div. (LD.EA., Inc. .........coooonuin. 89

|

I-------‘

ANACONDA

UHF

FOAM
Polyethylene

Transmission
Line

e NO ® NO TER-
MOISTURE MINATION
PROBLEMS! PROBLEMS!

o EXTREME- o LOW AT-
LY LIGHT- TENVA-
WEIGHT! TION!

Has all channel recep-
tion for both UHF
and YHF

High strength 22 Ga. solid
conductors firmly enclosed and
accurately spaced in foamed
polyethylene. No danger of im-
pedance changes due to crush-
ing of cable. Uni-cellular con-
struction provides all the advant-
ages of an air dielectric so neces-
sary for UHF in a strang, solid
type cable. I1deal for use in coastal
areas where salt air deteriorates or-
dinary transmission lines. Installs as

easily as flat television fine.

Note: Special wire stripper for this foam cable
is avallah e

A

§We have a UL approved universal type
"'Lightning Arrestor'' for use with all
Anocconda UHF lines & other types of
flat or round TY wires.

e

Write for Samples and New De-
scriptive Literature. Sold through
recagnized jobbers only!

""National distributors and warehouse
for ANACONDA densheath television
ond rodio wires ond cables’

Cobemb

WIRE & SUPPLY CO.

2850 Irving Park Road - Chicogo 18, I,

RADIO-ELECTRONICS



STAN-BURN

5-PA-RRG
« CATHODE RAY TUBE SPECIALS ,

ONE VYEAR GUARANTER

24AP4 A.

ANTENNAE SPECIALS
QUBLE "V Antenna.... 218 © 158" *

=§DELDEMENT CONICA
279 *
elem 3.28
wikbow ConIeais 378 %
5 FOOT SWEDGED. ., 79 +69
& MASTS {5 %gor pLaiN. 1.39 120 o
NEPCO MASTS 1.69 1.49

. $9.95 M Ft.
11.95 M Ft. *

OHM COAXIAL: .. 35.00 M Ft
* 12 Heavy slug SDGI'(.' “+e.ee.... .Speciat sa 98 *
CHASSIS eao TECH-MASTER
K 'model C-30 with Cascods Tuner..... $149.50 &
OPEN FACE CABINET...:.0ooeceencss
pod L LAY o
* WIRE RECORDERS IN_ sTocK *
PENTRON—Model 8T3C—2- spoed T‘W
corder ........ cerssasnas rlwtor Price. %
AADIO CRAFTSMAN
Model C400_H{ Fi Ampnnu ces..Net $42,90
#  Model C10—AM-FM Tuner ........ Net ux su *
Model csoo—wuuamaon Ampllﬂer +Net

* We also carry MASCO—BOGEN—PILOT, etc. A DII- *
fiers—Pre:Amps, FM Tuners and WESSTER Tape
Recorders.

K 67x9% PM SPEAKER .
77 PM SPEAKER ...
* 10.‘! OE Fiybaek ......

* STANDARD TUNERS 8:
DUMONT 21.28mc ...

* AUTHORIZED DISTRIBUTORS for: General Electric, *
Kenrad, Tung-Sol, National Unlon. De Wald, Regal,
* Automnlc Ind Gen-ral Motors,

AUTOM&YIC CUSTOM BUILT RADIOS for Plymouth,

% Ford, Chevrolet and many others. always in stock. *
We carry a compiete stock of HI-FIDELITY and
SOUND EQUIPMENT. Send us your requests, We

W aiso carry a complete line of popular makes of Radio W
tubes at S0/109% discount. Also many other special
Ppurpose and transmitting types, and all_electronic
arts and cquipment at lowest prices. Send us a
ist of your requirements for prompt quotations.

9 Terms: 209 with order. Balance COD. All prlcol *
FOB. NEW YORK Warehouss. Minimum order $5.0

Write for our latest price list and HI-FI*
Catalog to Dept. RE-12
RADIO and

STAN-BURN zeesnt, co

(C.B.S. THEATRE BLDG.)
1697 BROADWAY ¢ NEW YORK 19, N.Y.

THE

vw 1V DYNATRAGER

e TRACES TV SIGNALS
AND VOLTAGES
® LOCATES DEFECTIVE
COMPONENTS
o REQUIRES NO ADDI-
TIONAL EQUIPMENT
This sensationally new plece of test
equipment Is ideal for trvuhle~shoot-
ing television sets in the home or
e shﬂD. The @ DYNAT ACER ‘' v&lll
outperfs ore expensive testers
and should Day for itself on the very
first repair.
A Must For Every TV Technician
Specifications: atracer® 1l

—will isolate trouble to a stage or
component.

Added Feature: The "D\NATRACE!R"

OCA
rmittent or leaky (up to
GOHMQ) condensers. resistors.
colls, transf{ormers.
ln-truc!lon and TroublesShooting look Enclosed
DAY MONEY-BACK GUARANTEE
Cut out ndvor!lsem nt . . . attach name and address
wlth $5.00 bill, check or money order and mail to

Ny ELECTRONICS CO.

8509-211¢ Ave,, Dept. 108, Brookiyn 14, N. Y.

DECEMBER, 1953

BOOK REVIEWS

VACUUM TUBE OSCILLATORS, by
William A. Edson. Published by John
Wiley & Sons, 440 4th Ave., New York,
N. Y. 6 x 9 inches, 476 pages. Price

$7.50
A systematic and reasonably com-

plete treatment of the many factors
which affect the behavior of vacuum
tube oscillators is presented in a
thorough, well-connected discussion on
the design and operation of these de-
vices. The author treats the subject
from the viewpoint of design rather
than analysis.

The level of discussion is directed
toward a senior or graduate course
in electrical engineering, and for prac-
ticing engineers. The text is heavy with
mathematics, and the reader should
have a good working knowledge of the
calculus.

The book is generally divided into
two main classes—harmonie, and relax-
ation oscillators. Chapters on general
characteristics of transient behaviors of
linear systems, negative resistance,
nonlinear oscillations, feedback systems
and stability criteria, and resonators,
form the preparatory material prior
to dealing with specific oscillators.

In his chapter on resonators, the
author does a remarkably good job on
the properties of resonator components.
For the mathematically inclined, this
textbook is an excellent comprehensive
treatment on oscillator design.—JK

CIRCUIT THEORY OF ELECTRON-'

DEVICES, by E. Milton Boone. Pub-
lished by John Wiley & Sons, Inc., New
York, N. Y. 6 x 9 inches, 483 pages.
Price $6.75.

This book is written for college stu-

dents by a college professor. As its
name suggests, it emphasizes circuit
theory, especially in terms of equivalent
networks. It is clearly written and easy
to understand, but the reader must
know physics and mathematics through
calculus.

The major topics—amplifiers, oscil-
lators, modulators, power supplies—are
covered in much detail. Tubes and tran-
sistors are treated from the standpoint
of equivalent 4-terminal networks. Dia-
grams and graphs appear often, to
illustrate the material. Each chapter
ends with numbered problems.—IQ

UHF TELEVISION and VHF
TUNERS, by Edward M. Noll. (Also
called Notebook No. 7, TTLB series)
Published by the Paul H. Wendel Pub-
lishing Co., Inc., Indianapolis, Ind.
8% x 11 inches, 72 pages. Price $1.00.

This publication is divided into two
parts of almost equal length. The first
discusses v.h.f. tuners, the second u.h.f.
television. It is written in concise, lec-
ture style with numerous schematics,
mostly of commercial TV equipment.

Part 1 is about commercial tuners
and characteristics, with brief manu-
facturers’ alignment data. Traps, re-
sponse curves and sweep calibration are
also covered briefly. Part 2 is more
detailed and describes topics that are
relatively new to technicians. Beginning
with u.h.f. characteristics, it goes on to
various antennas, plug-in strips and
converters. Also included is a chart list-
ing u.h.f. channels.—IQ END
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NOW! BECOME EXPERT AT

RADIO-
TELEVISION

IN 4 EASY STEPS!

Complete Self-Training Library
in RADIO and TV by Famous
Experts—Takes You BY SIM.
PLE STEPS From Basic Theory
to Problems of Repair, Installa-
tion, Celor TV, etc.

W you can do ANY
Radio-TV installation.
service, or tepair job like
an expert; operate ﬁeld~
testing equipment; under-
stand problems of TV,
S M-AM transmxsi]lon etc.
tep into a2 good-paying
job—or start your own
service business. Train
ourself AT HOME . . .
N SPARE TIME . .
with the McGraw-Hill
Radio and Television
Servicing Library.

2296 Pages—
1611 lllustrations
The men who wrote
this complete 4-volume Li-

i brary are among the out-
—~ standing radio and TV
rPARTIAL CONTENTS ] instructors in America to-

ESSENTIALS OF day. Every detail is clear-
RADI0, ly explained in over TWO
800 pages, 433 illus. THOUSAND_ PAGES of
Circuit Analysis o Vac- f step-by-step instruction
and over SIXTEEN HUN-
DRED *‘how-to-do-it"’ il-
lustrations, cross-section
diagrams, ctc. The re-
view questxons and an-
swers ‘'nail down'’ every-
thing you learn. At-a.
glance *‘trouble-shooting’*
charts show how to diag-
nose_instantly any radio
or TV breakdown . . .

and how to repair it ex-
pcrtlv and quickly,

The Library will pay
for itself many times over,
It gives all you need to
know for be’ and TV in
the FCC's 1st-class license
exam; gives an experienced
technician more confi-
dence and skill.

SEND NO MONEY

Mail coupon below to
examine_ complete four-
volume Library FREE fot
10 days. No obluz:mon
Or you may examine in-
dividual books FREE for

s ... 1 10 days by checking the
AND MUOH MORB! | proper boxes in_coupon.

| FREE 10-DAY TRIAL COUPON |

Elements
of Radio

uum Tubes e Circuits:
Detector o Amplifier o
Tube Oscillator ¢ Power
Supply e Transmitting,
Recetving o Ete,

ELEMENTS OF
RADIO SERVICING,
475 pages, 375 illus,
Multimeters ¢ AC Pow-
er Supply e Speakers o
Antennas s Auto Radios
o Push-Puli Qutput
Stage

BASIC TELEVISION,
592 pages, 415 Hlus,
Scanning e Synchroniz-
ing e Video Signai e
Brightness Control e
DC Relnsertion e Pic-
ture o« FM Alignment
s Picture Tubes ¢« VHF
and UHF transmisslon
* Reception
TELEVISION
SERVICING,

429 pages. 388 illus.
Antennas e Transmis-
sion Lines e Test-pat-
tern and Picture Anal-
ysis e Localizing Re-
ception Troubles e In-
terference Remedles e
Deflection Clrcuits

: McGRAW-HILL BOOK CO.. Inc., Dept. RE-12 |
327 West 41st S¢., New York 36 1
S N. Y i
A Send me for 10 day free examination the
| Radio and TV Servicing Library, 4 Vols. (Regu- |
lar retail price is $26.75; Special Course Price
| |
only $21.95 in easy mstallments) If pot satis-
| fied with Course. I will return it, pay nothing. 1
| Otherwise, I'll send $1.95 plus delivery charges
then and only $4.00 monthly for 5 months.
If you wish to examine any of these books indi-
vidually, check below the ones you wish us to
send vou for 10 Davs' FREE EXAMINATION:
O Essentials of Radio, 0O Elements;;legxdxo

|

|

! $7.50 Servicing,
| o B$asx,c0 Television, ju] Tele;slswn Service 1
| For any book I keep, I'll send $2.00 plus deliv- 1
|  ery charges in 10 days, balance in easy monthly

|

|

|

installments, Pmn) 1

Name

| Employed by. 1
| O WE PAY FOR DELIVERY if you send first 1
alvment of $1.95 when ordering Library or
| f pricc when ordering mdmdual books |
| (prices above). Same return 5rm ege.
(This of" applies o U.S. only.) 1

fe o o o e e e e — ——— e -
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NEW ZI6-ZAG “THIN-SIXK " OFFERS:

Measurable Higher Gain On All VHF Channels
Than Any Other Single Bay All-Channel Antenna

PLUS
. One Horizontal Bay Does It All!
. Single Lead-In Operation!
. Easy-Up, One Minute Assembly!

. Rugged Construction Throughout — No Droop, No
Sag! Light Weight — Attractive Appearance!

. UHF Reception For All Primary Areas!
6. Low Standing Wave Ratio!

7. Built and Backed by TRIO — A Name You Can
Trust!

. Competitively Priced!
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ADVERTISING INDEX

R E A L T U B E Radio-Electronics does not assume responsi-
bility for any errors appearing in above index.
WHOLE PRICES! Adelman, Nat . e 9 |
Admiral Corporohon . "—
Airex Co. 5. .. ... |I9
All Channe! Antenna Corp =3 121
Tube Orders Over $15.00, with full Allied Radio Corp. ..... e .3
remittance, PREPAID to you in U.S.A. Americon M-crop,hone Co. . . e . - 18
Americon Phenolic Corp. . . ... 90
Stock up now on these amazing tube values! Al American Televmon. & Rodio CQ. ....... E Al |
tubes are popular brands and fully guaranteed Amplifier Corporation of America .............. 88 ‘
Type Net Net | Type Arkoy Rodio Kits, Inc. .............. . .. 130
0A2 ... .90 . .55 12BH7 .9 | Astron Corp. .... S e 2]
OAg VR75 log 6AUG “53 128Y7 g Atlas Sound Corp. . . ... 134
B g | Audel Publishers . 10 erererars o JOB T8 o142
ggg/xgllgg g(si 6AVE % ..55 . F Barry Electronics EERR « B - - o e 146
4 T 5% 8elden Manufacturing Cod i = B p
8ell Telephone Labs ..................... o.... 24
Brooks Radio & TY Corp. .... ol 102, 103
| Burstein Applebee Co. ..................... PO k|
| CBS Hytron (Division of Columblo
| Broadcasting System) ......................... 10

Capitol Radio Engineering Institute ... ..
Centralab—Div. of Globe Union
Century Electronics Co. ... .
Channel Master Corp. ................

"5 Clarostat Manufacturing Co., Inc ..
.50 | 25L6GT .. . Cleveland Institute of Radio Elocfromcs e
.58 | 25W4GT . . Coast Blectronics .......

ANACONDA

zzzzZzZZC
zzzzzzr
® ©»

[03 |6J7

Polyethylene

[ ]

]

[]

]

[ ]

95|25Z5 ... . Columbia Wire & Supply Co. ]

h . D P Commissioned Electronics 1
Concord Radio ........

IN ]

IN Corona_ Radio .. (]

IN Coyne Electrical & 1% Radio School .. 1

IN Crescent School ...............c.uu-. 4 [

:: DeForest's Training, Inc. ... ]

IR Edlie Electronics 1

IS 78 /6H6 .. . 52 /50A5 ..... .9 Electro-Yoice Inc. ........... [ ]

185 | 6J4(RCA). 5. o Electronic Instrument Co Inc. 1

55 1645 ...... . Electronic Measurements Corp. 1

.77 6J6 Finney Co. ................... ]

[ ]

[ ]

|

g G & H Wood Products Co
™ 5 ggﬁsﬁv)_.. 225/83 .. 1115 | General Electric Co. ....
3.25 |6K6GT ... .55/84 B General Industries Co. ...
Ig;g thG caop Jo og General Test Equipment ... 4 O
2081 300 | sL6GA gerr’\‘scbogk Pdubl'lcolf’:ons 862 Tf0n$m|$$|°n
Ea(!(uyt) zos\GLSM ranco Products, Inc. .......
. 795! | Gyro Products o .
216I 2308 37 50|6N7M 3 o 12 | Heath Co. ......... | Llne
162 P7G .88 7 Hickok Electrical Instrument Co. ....oveevnn.... 136 |
o o 85 Hi-Lo TY Antenna Corp. . |
407A(WE) 3.50 Hudson Specialties ................. | * NO ® NO TER-
80 '408A(WE) 2.50 Hughes Research & Development Labs .. ... 1s MOISTURE MINATION
.88 |E Manufacturing Co. ..........coiiiiiieniaan.. 122 PROBLEMS! PROBLEMS!
Indiana Technical College . .25
3023(65\ 550 5517 Instructograph Co. ... ... ... i 88 o EXTREME- o LOW AT-

3C24 24G'. 1.15 6SK7 ...
ggﬁ/lZSQ . .35 /6SL7GT ..
4 s Mve Y

LY LIGHT- TENUA-
WEIGHT! TION!

International Correspond.nc. Schools
JFD Manufacturing Co., Inc.
Jensen Industries

Jones & Laughlin Steei Corp.
Kay-Townes Antenna Co
Kedman Co. el

Mas all channel recep-
tion for both UHF

6V8 .. dJ caogh
o 2 9.95 Kirk, Jim . - 0o M
.. 3:20 smg; ;g 866A(JAN) 1.25 Looder Elecfromcs avevcysyow and YHF

..18.50 g};GT .47 sggA(CBS)G; (7)3 Loofo'ne Radio Corp ..... Sasod y
PRI . Littel | coo i co oo o e EEEIRYS. . . . o
0[7A8 M'o.fm‘.'ﬁ%n 'go TROTEII: Tt Porgon “140 High strength 22 Ga. solid
Mallory & Co., Inc P. R. . Inside Back Cover conductors ﬁrmly enclosed and

Mannfred Electromics ...........ceoooeoeeneonens 2

Master Efectronics Co. .. - ... ST 132 accurately spaced in foamed

McGraw-Hill Book Co. ... .143 3
Merit ECO'I & Trovglormber Co. & L ;27 I polyethylene. No danger of im-
Moss Electronic Distributing Co. ... o -
National Electronics of Cleveland . ... 126 _Pedance changos'due to crush
Nationai ;lohdio| Institute ........... .19, 20 ing of cable. Uni-cellular con-
National Schools .......... Q id Il the od
Nidisco . ... 00020997 137 struction provides all the advant-
ghm"‘; M:;mx%?’urmg Co. I;; ages of an air dielectric so neces-
portuni (D) oo T, SO P SO . R
Oxford Blectric Corp sl e sary for UHF in a strong, solid
Permoflux Corp. a ble. Ideal . tal
Perma-Power Co. e type cable. ldeal for use in coasta
i Plastoid Corp. .. 8 areas where salt air deteriorates or-
190 5814 ... . 2. Precise Dovelopmonf Corp 3 ..108 | di T "
¥ 989002 ; Prw;lo’l‘: A%pqrqfu; Co., |nc ,12(7) I inary transmission lines. Installs as
. 73|12BA6 . 6019003 ..... 1. Pres-Probe Co. T o q A A
. 70(12BD6 ... .75/9004 .. ... . Progressive Electronics .. 123 easily as flat television line.
- 1.95112BE6 ... .60°'9006 - Quietrole Co. ................... 7 Note: Special wir'e strl:;?e;llor this foam eable
R e el LR LW
savings.  MagyEnewss STRIBUTORS T (Weh UL approved universal type
AUTMORIZED DISTRIBUTOR e have a pproved unive yP ¢
CBS-NYTRON WESTINGHOUSE Ro%'-TAeT?’U;:)Co '"‘.'é_e Front Cov.r ESiBack Cova; : ‘'Lightning Arrestor'' for use with all
Radeico Manufacturing Co. ... 1 ::::‘:_"‘::"E"H:v"'"ﬁ_’“‘ other types °'2
ODDS & ENDS :ogloﬂcc r’; TS . : L M\ g
exco manee symsgrrn oy fheh St [
:»3’»'-:3" R e m"cei’é’”'(‘::i,".“ cl:ycfu;np) Radio Merchandise Sales . [ Write for Samples and New De-
Regulariy over $300.00 SPECIAL . .$179.50 ' L .
"IN NEY e 808" pe @ 125 ma. RADIO SCHOOL DIRECTORY 3, ficlipfivesPeraturess oiinroyucs
outpuc Complete with vibrator . Page |47 M re‘ognhed iobber’ °"'Y~'
TRIMM FEATHERWEIGHT HEADSETS
4000 ohms impedance. New orig. boxes ,.$3.75 . ot ¥ c | §
WoE. STEEL RACK PANELS American Electronics Co. 2 = = —
1014x19x1/4”", Commercial grey. Brand new. Candier System Co. . National distributors and worehouse
Sl TR R PR e . Grantham School of Electronics far ANACONDA densheath felevision
Indiana Technical College and radio wires and cables”

Indianapolis Electronic School
B 4 n RJY Mci:IwouI(ee Schorl of Engineering
T RCA Institutes, Inc.
ELECTRONIES (OB Tri-State College

Yalparaiso Technical lv!sfifuh
1368 Liberty Street. N. Y. 6, N. Y. REctor 2.2562 EHERsleyision Enstitute

Teime: 256 D balance € O D Radio-Television Training Ass'n
All mrrchandise yuaranired. F.O B, N.V €. Raytheon Manufacturing Co. ..... o0
Regency Div. (L.D.EA., Ine. . ...ooviiienian...

( bl
WIRE & SUPPLY CO.

2850 Irving Park Roaod » Chicago 18, Il
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RCA INSTITUTES, INC.

A service of Radie Corporation of America
350 West 4th St., New York 14, N. Y.

®  OFFERS COURSES IN
ALL TECHNICAL PHASES OF
RADIO, TELEVISION, ELECTRONICS

Approved far VYeterans
Write Dept. RC-53 for Catalog

———— . O (1]

LEARN WITH AMECO COURSES
Simple, Low Cost, Home-
Study Courses prepare you
tc poss F.C.C. Code and
Theory Examinations for
Amateur license and Code
for Commercial license.

An ideal Christmas Gift

Write for details to
AMERICA| ICS CO. "

1203 Brvant Ave. (D ew VYor

CANPLER SYSTEM CO.
Dept. 3+-0.Box 928, Denver 1,Colo.U.S.A

. TV REPAIRMEN
| MAKE TOP MONEY!

In just 39 weeks, you can get

complete TV service training!

‘8)
m Streamlined course gives you all

essentials for a good job as service technician.
Groduates in great demand; jobs are plentiful in
this growing field, Other courses in electronics,
radio operation and maintenance, Day or evening
classes; modern equipment. Opportunity for em-
ployment in local industry.

Write for Catalog 111 Today

INDIANAPOLIS ELECTRONIC SCHOOL
312 E. Washington, Indianapclis 4, Ind.

YT

R MAKE $600 EXTRA \oery)

F.C.C. LICENSE REQUIRED

Service 2-way mobile radio systems. Our free booklet
tells of opportunities, explains the ditferent types and
classes of F.C.C. liccnses required, and tells how you
can get your license QUICKLY. 2nd class in 5 weeks.
1st class in 3 additional weeks. Both correspondence
and residence training available. Write today for free

booklet.
DEPT 101
calif.

GRANTHAM SCHOOL OF ELECTRONICS,

6064 Hollywood Blvd., Mollywood 28,

Rider, Inc., John F. o s R E00E o o 98, 134
Rinehart Books, Inc. ........... 106, 120, 124, 132, 14}
Rogers Electronics Corp. ...... ...130
Soms & Co., Inc., Howard W. . b v o 8 119
Service Instruments Co. ... ..o 84
Simpson Electric Co. ... Yoo .86, 87
Skyline Manufocturing Co. ...oovvvrvnniiaiieiies 138
Sprayberry Academy of Radia ............ .61, 137
Stan-Burn Radio & Electronfes .................¢ 143
Steve-El Electronics Corp. .

Sun Rodio of Washington ...........ceeeenives 5
Sylvania Electric Products .....c..cooneiiiaenns 14
-1 O e S R R 148
Tallen Co., INC. . .iivieareiiririicsanriinssnnscnns 88
Technical Appliance Co. ... .coovviiiireaiiiies 128
Tele-Beam Industries 139
Telesound Corp. .....vounen 133
Television Communications Institute . 129
Terado Co. ....ooiveeinsinenns 94
Terminal Radio .....ovvvienirinreracrraroseaceas 116
Tronsamerica Electronics ........... % 880 ¢ o 400 0 300 142
Transvision, Inc. .......... 0onab o 030000 ..., 140, 141
Trio Manufacturing Co. .. ..ovveiienieiss ... 144, 145
United Technical Labs. .......oocviiuiannnnes R r )
University Loudspeakers ..........oecivieiionnens 131
Visulite Co. ...ooiivvvenninssn Beie o1 XoTe 127
Waldom Electronics ....... R0 0 0000800 1n
Ward Products Corp. sc.coevivecssarscrscsesacnes 75
Waebster Electric Corp. ...... bos'ts s iwle s wiaisieas 6o L
Windsor Electrlc Tube €Co. cecovsienercnnnnnse...138

Zingo Products .... R 500000001 L

DECEMBER,

19853

RADIO SCHOOL DIRECTORY

4 GET INTO

ELECTRONICS

Yuu van enter Lius uncruwded, incer
esting feld. Defense expaniion, new
developments demund tralned speclal-
Ists. Study all phases radio & elec
tronies theory and practice: TV: I°M:
hroadcasting; servicing; aviation. ma-
rine, pollce radio. 18-month course.
Graduates in demand by major com-
nanies. H.8. or equivalent reymred
tegin Jan., Mareh. lnue, Sept. Cumpud
life. Write for_calilvg.

VALPARAISO TECHNICAL INSTITUTE

Dept. € Valparaiso. In.

RADIV

#

| 1niensine, apctadiicv s
muthelnaties amd clectrical engineering. advanced radle

theory and design, television. Modern lab. Low tuttion

Self-help oppurtunities,

in Aeronautleal, Chemlcsl,

‘ Merhanieal Envineering

Civil, Electrical, and

December, March, June, September. Catalog. I,

| INDIANA TECHNICAL COLLEGE

I (512 E. Washington Blvd., Fort Wayne 2, Indiana

DEGREE IN 27 MONTHS
Complete Radio Engineering course inciuding 1elev
U. H. F. and F. M. Bachelor of Science Degres ais
in Mech., Civil, Etect.,
Adm., Acct. Extensive compus, modern building

well equipped labs. Low cost. Prep courses. Persono

Prepore now. Approved for Korean vet
Enter Jonvory, Morch, June,
Write for cotalog.

. EARN MORE MONEY—
BE A PROFESSIONAL

TELEVISION

SERVICE
TECHNICIAN ¢

STEP INTO THE TOP PAY
§5,000—$10,000 A YEAR
CLASS. 7 MONTHS' SHOP

TRAINING QUALIFIES YOU.

if you want to reach your goal as
a Successful Service Technician you
wilt need plenty of *KNOW HOW*' to FREE
qualify for the better servicing jobs

or profitable shop ownership. BOOK TODAY!

WESTERN TV offers real experience on live equipment
in our BIG SHOPS AND LABORATORIES in the shortest
practical time under expert instructors. Graduates are
in big demand because they have the *‘field expe-
tience” necessary for immediate ‘bench” or super-
visory positions. You learn every phase of Radio and
TV servicing (AM, FM, VHF, UHF). WTI men win fast
promotion ...can demand better pay... develop
highly profitable businesses of their own with the
latest and most PRACTICAL PERSONALIZED TRAINING
BEHIND THEM. You concentrate all your time on being
a PROFESSIONAL TV SERVICE TECHNICIAN — non-
essential math and engineering theory omitted. YOU
CAN EARN WHILE YOU LEARN. Special Finance Plan.
APPROVED FOR VETERANS. Find out how you can get
into the TOP PAY GROUP — Send for this fact-packed
book NOW!

SEND FOR

WESTERN Americo’s leoding
TELEVISION Television
INSTITUTE Servicing Schaol

| !‘:1“\"1'"1::;';{"125' nA‘r:reul‘e.s 1?.'32]&‘ A
booklet. (No salesman will call.)

| NAME

I ADDRESS.

ENGINEERING2T HONTH)
coutse SCIULINE strunyg Lasls 10 il

Also B.S. degree in 27 months |

(:'I. Gov't approved. Enter |

September.

{

3
Chem., and Aero. Eng.; Bus.

s,
(o

ized. practical instruction. Founded 1884. Plocement
service. Growing shortage of engineers

.

without obligation, please send FREE fully illustrated |

AGE |

LCITY___—_ZONE_.STATE

| BECOME AN

| ELECTRICAL ENGINEER

| Bachelor of Science Degree
in 36 months.

Major in Electronics or Power.
Now, prepare for a career in
theserapidly expanding fields.

This school will prepare you to be-
come an engineer, technician or serv-
jce man. Previous military, academic
or pract.~al training may be evaluated
for advanced credit.

| 147

Enter Both Radio and Television

In 12 montas you can attain the Radio-
Technician's certificate. An added 6
months course qualifies you for the
Radio-TV Technician’s certificate and
the Degree of "Associate in Applied
Science.” The Technician’s course is the
first third of the program leading to
a Bachelor of Science Degree in Elec-
trical Engineering with a major in
Electronics.

Also offered: 12-month Radio-TV serv-
ice course; 12-month Electronics or
Electro Technician Courses; 6-month
Electrical Service Course and 3-month
refresher and general preparatory
classes.

Terms Open Janvary, March, June, October

Famous for its Concentric Curriculum.
Faculty of specialists. 50,000 former
students. Annual enrolment from 48
states and 23 overseas countries. Non-
profit. 50th year. Courses approved for
Veterans. Residence courses only.

MILWAUKEE

SCHOOL OF ENGINEERING

MILWAUKEE SCHOOL OF ENGINEERING
Dept. RE-1253, 1025 N. Milwaukee
Milwaukee I, Wisconsin

Send: [ Free 45-page “"Your Career’” booklet de-
scribing Electrical Engineering Courses; (] Book-
ist on Careers in Radio-TV.

I am interested in

name of -!;0\““
Name. Age
Address.
City Zone. State

1t veteran, indicate date of discharge. . ...-.-...
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pc POWER surPLY

ment D, C. plntﬂlg.
tery charging, m . ull-
road, inc d

speed control lnd ccmcr
off ~eversing sw. Tdeal for two *‘HO' locn-
Motives Prepaid $10.93 8 fer $20.00

FEDERAL '‘ITT"" SELENIUM
BATTERY CHARGER RECTIFIER
10-0-10V (CT) 100 Amp., fan cooled. Re
place your old inefficient nulﬂdo rectifier
W/uew seleniuin Lype, SPECLIAL . -21l.28

SELENIUM RECTIFIERS
12 WAVE ON RADIO & TV
Current

-

ary 118V 60 Cye
y 0-9-12-18-24-38V

SELENIUM RECTIFIERS
We spocialize in Rectifiers, Power supplles
" -mmcnlom Immediate dtllvory
Curre 18/14 36/28 54/40 ldOllou

T A B
®
THat's A Buvy
RECTIFIER CHOKES
07 Hy .

mD .o Hy .
24 Amp ,004 Hy 025 Ohm

! . 'KW JLN 29.80
PAL-T7/metered /135V /'l .:A/IKW/N 40.50

RHEOSTAT SALE
13,25 for 10.00

2 ohm 50W Model J.
6 ohm 25W Model LH

CLOCK RADIO
WAKE UP TO Music
set the radio

TUBE SPECIALS

39¢

1}
-
lots of 10 "
Cncked base or broken key
lricllly perfect
TESTED & 90 DAY GUARANTEED
ORDER NOW, WHILE THEY LAST
5U4G — 6SN7 — 25L6GT — 3525
S5Y3GT — 6K6GT — 12SA7GT — 6Hé

6V6GT — 6BQ6 — 6WAGT — 125G7

You
PICK
THEM

YOU WHILE
PICK $ THEY
THEM LAST

KITS AND COMPONENTS

il Condensers Asst. ., ..., S for $1.28

Iectrolyn Condenur- Asst. S for $1.28

ilver & M -.18 for $1.25

.28

{3 0] L2 0 for $1.25
Vitreous W W le a 8 for $1.

Sockets, Asstd. 2 for $1.2%

5, 4
Knobs, Asstd. w 'lnsert

O for $1.2%
7

OIL CONDENSERS
WAREHOUSE CLEARANCE SALE

RECTANGULAR CAs|
.gM'D 1500V C k-

olL CONDENSER
SPECIAL

10 MFD Ra
600 VYDC $]|:m7§ 3
Case dimensions, not including

insulators 41gH x 33.W x 114”D
Smaller Quantities, umlll $1.98

INFRARED SNOOPERSCOPE
SEK-IN-DARK TuB
Image-Converter Tglb: vHv|5t.‘nbmvlty sim-

plified deslzn 2

déata tube, ea.
SNOQPERSC

1800VDC/33MA, Using Doubler Crkt. Trans-

former, Rectifiers, So&eu. Resistors,
pacitors and Diag:

CONDENSER SPECIAL

330 VAC 25¢

Y'CD' MFGR o4, of 20

s«Smailer Qunntllles. each..49¢; 3 for $1.25
IMFD 80OV lain Insuiators  with

en’ilto screen—

2 MFD
1000 YDC

Adjusiabie Mnun||m$'(‘lnml .3 for $1.50
ELECTRIC DRILL
Va* MODEL 200J
Hi-Torque w
an vdm 2403’0RPM 115V
motor., Jacobs

Tr.
"TAB" Special. .

workhorse drill. 4.75
Model 210 Drm stand. converts above 2.90().!

tiful plastic cabinet.
Volts  Voits  Volta MAROON OR ivoRY 10 a drill Press .................
1.389 2.18 3.70 lo erful 5 tube design. Mode) ooJ 12 electric drill. 425 RPM
220 389 540 1080 JTAm s"&““i Yprepaia’ ooc. o --320.08 Jacobs Chuck & 9 drill bits in case $29.95
423 7.9 12.9% .28 o T ST
473 500 1330 33.00 | came bess Clee CHROME VANADIUM SPEED DRILLS
Ane I il me an DD'S & END'S SALE To-LaonE Vanapluw srese sTEcL
2 o 5.50 .00 op Quality for Machinists or a; numnso
G 13 23 23-30  32:99  87.50 | HELIPOT SOK OHM 10 Turn 0. 5ons 8.93 use. Standard Full Length to 1.
6.25 DAVEN ATTE ENUATOR 135500 dn d by 64th's .. ........ 5000000
FULL WAVE RECTIFIER & TRANSFORYNER 800 ohm, 20 LVDE per /aiep 10.98 L1 12 SET 17167 10 167"
All J15v/60 ey lngu ;.:c'ro: ‘TURRET SOCKET SNOT Eror 0 | Sind g"opur cheeck pmpasatgnéyhand !TAB" shiEcs. ”'Lé’,},“v"‘ 80 with Index $8149
at Scu St S B will sl ONe Year guarantee cture Tubes d 5 a” W/
uD to SVDC at LACING CORD #6 Waxed for cabling l 39 at ahove prlces No dud return renul.red for i 1
ub o 38VDC at 13 CING CORD #12 Waxed .. L8 ", relubes. Prices based on $1.00 MODEL 200JK
up to 28VDC at 24 CARBIDE Dnll.l.s for TV A na Der lnch .l or Electrostatic tubes add u-nu-ry KIT
up to 28VDC at 48 nstallation 14”, y 1” ......3 for 3.89 10¢ per inch addlllomu e
: PROES
klt lncludew 200.l Jacobs
*From This Special List We Ship $10.00 and "ssﬂc.i.~ cee “.?2 KS34ax uck 14% drill. asst drill
Up Tube Orders At Our Expense (Post-| 13oc7 .. "= ‘sal & 38DX g‘r“;d;’nn; Lo e
paid) Within Continental Limits of U.S.A. e aos B | (] B =3 stirer, buffing, sanding and
90 Day Gtd. When ordering mention 12RR K7 166 CKS31DX ‘99 many other uses. 55 pieces
sL7GT ‘62 | €xsaebx |l 1l99 § In all. As shown, special
B . oA .8 -60 iae SN7GT ‘68 | Exs71ax 2.49 $19:2
‘o8 : 4 -8 % A ELECTROLYTIC CONDENSER KIT
z:;g 72 ‘82 1'33 ¢ [T}
2o 2 124 1e2s POPULAR
.54 .(g ;!g 3’90 VALUES
i sa ‘06 129 lots of 1%
-98 4 S 1.5% Here is a handy nssortment of 15 c(mdtn-
¥ o g 1.92 sers for the servicerman: Oy . . s o . $3
. B ¥ 1722
118 ‘9 % 135 TELEVISION ANTENNA
-54 -86 3 1.98 VEE CONICAL Broad re-
;,%9 )l 72 22 sponse, all channel. power-
& 63 ol 3 .98 ful for fringe areas..$8.98 &
£ 828 v 52 75 OLDED DI i & low \\
13 . L) ' o8 5 antennas, ’1ll ch-nnel.s:lurdy
R 128 3 290 § TV'CONICAL ANTENNA All Channel, Sturdy
3 63 9 -83 Inclds 8 elements & 100 ft. Twinex.$5.25
4 A5 9 -29 DOUBLE-V Ant. All Channel, Sturdy Conl.
8 T 1’58 4 -3 w Mtg Clamps & 100 ft. Twinex. .. .S
.7 . 1lie 9 9 WINDOW CONICAL ANT. All Channel, Hvy
11 Il 1la8 9 .45 Const. Mounts outside window. . ... .
1.22 T 1.20 5 422 5 FOOT Interlocking Mmt Sections, va
1.4 . 185 g o £ Duty, rustproof . . . . . 2 for $1.49: 10 for 57
g nE A : as TV & COAX CABLE
.g . :sg g k .60 30"0 cl>lhm Twln_er){, Henvyi duty 65
2.9 2.70 s | cks32DX 1.89 | 1N63 /K63 2.49 mil all_copper
. ber ft. 2¢: 100 fect .....0 $1.39
s I 23 8 ' CK533AX 1.29 69 ...... .98 1800-rodt ree 71 s
G ax L]
- TABS'* NEW TRANSFORMER STOCK TACHOMETER @ “Fp‘;“"m‘" £:%100" Teet 54730
2.8VCT/10A 8 Kenyon $6.98 GENERATOR SPICIALL '»od e T 22.00
FTBVET Z0OMA. 3\ AAr b3 e O $5:38 | stock # Type Frice Price
gggggn;‘sgmn suncor ss n 3 'or $15. | 145K sig TR RCR STes] szavos MARK V STUD MTG CRYSTAL DIODES
6.3V A gs.a0 | 221k vivm Sha:3% S35:93 GENERAL ELECTRIC $ IN23B Syivania $1.89
S S00vac 200ma * KIT. 'l'ran!l’ormer- 315K Sig Gen 39.95 $9.95 wEart #2CM5-AAK-20 -J U €2 Lead Jacketed & Boxed, Lots of 10
power & bridge ﬂlamenu & 4/866 322K Sig Gen 23,95 . Write for quantity price smaller Quantity. Unit Price $2.23
rectifiera. Special . ... ... .., ..., $23.00 | 360K SWP Gen BRAND NEW N21 '8Sc:
eooch/loMA 6V/3A. 6V/1.5A. 34.98
VAT S criiol o e ot R e $2.49 | 377K Aud Gen 31.95 WHILE
WRITE FOR'QUANTITY PRICES 425K Scope 5” 44.95 YOU
e SR PICK THEY
FILAMENT TRANS. 23K Tb TsTR THEM LAST
2.5V,28 @ 79¢; 2 for $1.49; 10 for.56.49 | 1171 Resist De LOTS OF 10
26':5’312"”’ ‘] s‘ )gg 2 for. o ;gg "‘"“‘" Your selection o! xo nt 59¢ each or
P ¥ 51098 smaller quanti cated prices.

15 S.10.
4 CSD @ $1.98. Two for.. 3.49
2x12vV /2A0r 24V /2A @ $3.89. Twofor 6.98

36 Voit WILLARD Mll)l BRA.

TRANSFORMERS
All 1218 v 80 Cyc Input TV. & cr

c
b

Two f -$11,.98
l'/BOMA 360VC1‘
/1A, 6.3VCT/.3.
BE USED 2X RAT]NG
A YTHE! 'YPERS CORE
)SOVCTIIOO MA, 5V/2 S5A, 5V/5A.
61 -5A WESTERN ELECT .
00 /ISMA, 2X2.5V,2A
BLER TWO FIL

. $4.39;
420VCT Soma, 8.3V/1.9A, W/INPUTS
12, 24, 115VDC & 115 & 230 VAC @ S

FILTER CHOKES
12Hy/! BOmI/B'SldlaKVlnl 2.2s
loHVI}’25ml d/ a0

L, ns o
/‘|\ 50HV ‘125ma/ CDd/H'ild .. 2.89
d fvlaoomn or 15BY /400

ayth,
m. ., .1.49 2'0!249

D NE

Portable Equip Models. 98¢ drors:l

(4) 36V Bauerlel wac l -%3.
H Willurd PLUS ZV. vmnmr. 2. 98

AH /v|h & acid* .o

lid NTG/BB214U . 2. 98
ttery w/acids . :l 28
tt. 6.98
9.28

l’!
/4 3a w /acld .
" We shlp acid In bottles. R exp only

866A KIT and
XFORMER
2 Tubes, Sckis, xmfr,
11 5v80¢$c Inpt, outpt
2 ‘.'n; A

w/data VRO2 L....25¢: 5 for 51.
HI-FI POWER SUPPLY

SOLA constant vollaze power
transformer nted on

chassis with (2) octal rectifier
sockets,

6 Amp
x 8 3V} 8 AmD {common
tap) and 5V/6 Amp REGULATE
TAB SPEC
ﬂlter con ensers,

rectifier tubes

THAT'S

® Buv
Dept. 12RE

/300ma, Hmsld 5KVins
H;/&':ma 550 ohm .9S¢
3 Hy/AOma UTC H 95¢. 2 'or Sl 38

ELECTROLY IC CONDENSERS

Jx 20M] /430VDC. .69¢: 3 for $1.98
V] 2.50

/250-25vde
30-2x20mt/450-25vdc

REPAIR KIT #873

All the tools needed for on
pot repair job. In-
cludes {4) Interchangeable
screw driver blades and
handle, electricians pliers,
Wi 2

1ll3 for

adjustable ench.

nose pllers and wrap
around  case. Temnered
tool steel ... .....
Model 370! 6 serew drlv
ers. from dow: all
steel

handies. = Special .

My Buddy 8 pes. ki ( inter
screw driver biades and handle, 3 ft

e,
tape rule. diagonal cutter and case.

THROAT MIKE
Y it

30-V Double Button ﬂ.t
OO 0 CPS Z

. .9
or and. Separate
-20KC ...24.9

~ Sapphire ; 95

AUDIO AMPLIFIERS
READY TO GO

.R.
glpckulpnse‘(l) to2 DSBOOO P e,

S, /down . il s

. hum level-55 db L‘E! F!’ Bl [:'_’
mike & phono vol B
continuous
controls OSJ'I GSC'I 6V0 8x5 'TAB’* HI~FI
special to yo

Model 303BA 3 Tube Phono Ampl.
Custom Bullding Your Phonograph.

LJ2 Pre & Pwr Amp 8 Watt 20-20Kc.$35.77
S03GP Pre Amp 10 wa(l 20 -20 Kc53.90
2ISBA Wll

l on
A:nﬂer 15 wau 10 m 100 Ke.
20SP. l’re Amp 0.5DB_20-20 Ke. .
SPA Pre Amp for G.E. Reluctance.
TAB-RC1 Record Compensa

Garrard RCSO & GE Dual RPX 050

ic prepaid
i .$136.71

\:mn'r"z' ¥OR DETAILS & PRICES
Money Back Guarantee (Cost of
Mdse. Only) $5 Min. Order F.O.B,
N.Y.C. Add Shpg. Charges or 25%
Dep. Tubes Gtd. via R-Exp. only.
Prices subject to Change Without
Notice. Phone Rector 2.6245,

CABLE: '"TABPARTS''

RADIO-ELECTRONICS

PRINTED IN THE U. 8. A. DY THE CUNEO PRESS, INC,



Mallory Dual Control Kits

Three kits of controls and switches,
selected to meet varying requirements
in different parts of the country, will
gerve 50 different models of radio and
television sets. You pay only for the
controls and switches; attractive 3-
drawer metal cabinet is free of extra
cost. Get details from your Mallory
Distributor.

Every job is in a hurry around a busy service shop...
and minutes saved add up to more work done and greater
profits, to say nothing about satisfied customers.

When you use Mallory Midgetrols®, you’ll find them fast and easy to install in
any TV or radio set.

Round tubular shafts can be cut accurately and quickly . . . fit split-knurl
or flatted-type knobs.

AC switches can be attached instantly without disassembling the control.

Unique design simplifies inventory problems . . . makes them quickly
available from your distributor.

Midgetrols are engineered to match the electrical characteristics of the original
equipment of any TV or radio sct. They will give equal, and often better, per-
formance than the original control ... your assurance of precision quality on
every job.
This will save time, too. Ask your Mallory Distributor for a copy of the
Mallory Control Guide. It is a complete cross reference between set
manufacturers’ part numbers and the equivalent Mallory control.

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

Depend on Mallory

for
Approved Precision Quality



IT PAYS TO KEEP GOOD COMPANY . . .
and it’s good business to advertise the
good company you keep.

Thousands of dealers and servicemen
are using the sales-magic in the RCA name
to instill confidence in their customers.
Identifying yoxr name with RCA pays off
in dollars and cents.

And it’s so easy to do . .. because RCA’s
new Dealer Identification Program pro-
vides you with a handsome “shingle” with
your name on it, that you’ll be proud to
display in your shop. When a customer
sees this Dealer Identification Plaque he
knows you are using the best tube products
available.

So, we ask . . .""Have you hung up your
shingle yet?” If not, be sure to see your
RCA Tube Distributor today and learn
how yox can qualify for a Registered
Dealer Plaque at no extra cost.

Unlock the door to bigger profits

Here’s jour key to better business . . . RCA’s
dynamic Dealer Identification Program. Ask
your RCA Tube Distributor for your copy of the
colorful, 16-page booklet

— . “A Magic Pass-Key to

f Customer Confidence.”
& - KA It tells you how — for
{ #m = the first time—you can
M become a Registered

— Dealer . . . and get

extra sales benefits.

|

RADIO CORPORATION of AMERICA

ELECTRON TUBES

HARRISON. N. J.



