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... for you
/]

for leading
television receiver
manufacturers

 Sanctorc of Qualty..

N All Du Mont picture tubes are built to the
highest standards of quality — whether for leading
TV receiver manufacturers as initial equipment,
or for the individual serviceman. The same
careful assembly, processing and inspection

is done on every picture tube bearing the

Du Mont name.

INITIAL
QuanTY

pICTURE
TuBk

P

Do as leading TV receiver manufacturers do —
choose Du Mont initial quality picture tubes
for new set performance.

1 MO
@ CATHODE-RAY TUBE DIVISION

= ALLEN B. DU MONT LABORATORIZS, INC.
* Trade Mark : CLIFTON, N. J.

1t
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_?_ than ony othes man. OUR 40th YEAR.

America’s Fast Growing Industry Offers
You Good Pay—Bright Future—Security
| I TR Al N E D Training plus opportunity is the

PERFECT COMBINATION for
job security, good pay, advance-
ment. In good times, the trained
man makes the BETTER PAY,

 THESE MEN

q “Started to repair sets six  GETS PROMOTED. When jobs

months after enrolling. " J
Earned $12 to $5 a week are scarce, the trained man enjoys

~ in spare time. '—Adam GREATER SECURITY. NRI

#y  Kramlik, Jr., Sunneytown,
a.'ln yee

Pennsylvenia. training can help assure you more

of the better things of life.

Start Soon to Make $10, $15

* Up to our necks in Radio-
Television work. Four other
MRI men work here. Am 4

el gm;]f';: E
cot, Comada” w2 Week Extra Fixing Sets

| AP Tiirtoidn, T Keep your job while training. T
¢ @al time. Now have my own start sending you special booklets
Shop. 1 owe, my success % that show you hew to fix sets the
o T Madison, Towa. . dayh you exiroll. Multitester built
" . . with parts I send helps you make
mﬁ'r'lewc'iﬁ'z“bfob%f f&l $10, $P15 a week extrg ﬁyxing sets
trouble passing lst class while training. Many start their
e rinrs };‘;ﬁﬁiﬁ“{,‘,‘;‘n own Radio-Television business with
dian, Mississippi. spare time earnings.
iy thetime L encuned | My Training Is Up-To-Date
w4 car and testing equipment, Yoy benefit by my 40 years’ experi-
Ae) _E,J,s.:e;tenﬁemer{ New ence training men at home. Well
"4 Boston, Ohio. illustrated lessons give you basic
AVAILAB principles you need. Skillfully de-

V E T E R A N S veloped kits of parts I send (see

below) “bring to life” things you
~ UNDER G:I. BILLS

You Learn b;Practlcm
» with Parts | Sen

Nothing takes the place of PRACTICAL EXPERIENCE.
Thats why NRI training is hased on LEARNING BY
DOING. You use parts I furnish to build many circuits
common to Radio and Television. As part of my Communi-
cations Course, you build many things, including low power
% . transmitter shown at left. You put it “‘on the air,” perform
'-’"procedures required of broadcasting operators. With my
Servicing Course you build
modern Radio, ete. Use Mul-
titester you build to make
money fixing sets. Many stu-
dents make $10, $15 week
extra fixing neighbors’ sets
in spare time while train-
ing. Coupon below will
~__bring book showing other
»xeciuipment you build. It's
‘al keep.
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WILL TRAIN YOU AT HOME
FOR GOOD PAY JOBS IN

J.£.SMITH has #rained mcre men far Rodio-Television

3 i o T—
Television Making Good Jobs, Prosperity —Even without Tele-
vision, Radio is bigger than ever. 115 million home and auto Radios
to be serviced. Over 3000 Radio broadecasting stations use operators,
technicians, engineers. Government, Aviation, Police, Ship, Micro-wave
Relay, Two-Way Radio Communications for buses, taxis, trucks, etc.,
are important and growing fie'ds. Television is maving ahead fast.

g v

- N 4 =" I
About 200 Television stations are now 25 million home: now have Television
on the air. Fundreds ¢f others being zets. Thousands more are being sold
built. Good TV jobs cpening up for every week. Get 2 job or have your own
Technicians, Operators, etc. business selling, installing, servicing.

Radio-TV Needs Men of Action—Mail Coupon

Act now io get more of the good things of life. Actual
lesson proves my training is practical, thorough. 64-page
book shows gocd job oppcrtunities for you in many fields.
Take NRI training for as little as $5 a month. Many
graduates make more than total cost of training in two
weeks. Mail coupon now. J. E. SMITH, President,
National Radic Institute, Dept. 5CF, Washington 9, D. C.
OUR 40TH YEAR.

MR. ). E. SMITH, President, Dept. BCF,
National Radio Institute, Washington 9, D. C,
Mail me Sample Lesson and 64-page Book, FREE.
(No salesman will call. Please write plainly.)

write in date
VE T of discharge . ............ ...l
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Formerly RADIO CRAFT @ Incorporating SHORT WAVE CRAFT e TELEVISION NEWS e RADIO & TELEVISION*

Hugo Gernsback
Editor and Publisher
M. Harvey Gernsback
Editorial Director
Fred Shunaman
Managing Editor
Robert F. Scott
W2PWG, Technical Editor
Jerome Kass
Associate Editor
I. Queen
Editorial Associate
Matthew Mandl|
Television Consultant
Angie Pascale
Editorial Production
Wm. Lyon Mclaughlin
Tech. Hlustration Director
Sol Ehrlich
Art Director

Lee Robinson
eneral Manager

John J. Lamson
Sales Manager
G, Aliquo
Circulation Manager
Adam J. Smith
irector, Newsstand Sales
Robert Fallath
Promotion Manager
Seymour Schwartz
Advertising Production

(;ERNSBA(:KI PgBLICATIONS,
NC.

Executive, Editorial and Adver-
tising Offices, 25 West Broad-
way, New York 7, N. Y. Tele-
phone REctor 2-8630.

Hugo Gernsback
Chairman of the Board

M. Harvey Gernsback
President

G. Aliquo Secretary,

ON THE COVER

(Story on page 54) Our elec-
tronic prospector seems to
think ''three paces from the
old oak tree' a logical place
to seek indications of buried
treasure.

Color original by
Daniel R. Rubin
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Editorial (Page 31)

De Forest Nobel Prize Overdue by Hugo Gernsback

Television (Pages 32-53)

Emerson 4-Inch Portable . ... . o by Robert F, Scott
What! No High Voltage? .. ... ... ... by Charles R. Wheeler
by Matthew Mand|

Television—It's a Cinch (anfeenfh conversahon. second part:
Pentode separators, d.c. level problems, differentiator and
integrator circuits)... by E. Aisberg

U.H.F. Alignment.____ by Robert G. Middleton
The Callback Scourge................._ ... e by Art Margolis
The Synchroguide Circuit..... SN _by E. R. Gunny
Check the Picture Tube..... ol - 13 g by J. Dubinsky
TV Service Clinic. by Jerry Kass

Color TV Circuits, Part X—Isolahng defective circuits in color
TV receivers. ... ... by Ken Kleidon and Phil Steinberg

Electronics {Pages 54-58)

Two Transistorized Metal Locators {Cover Feature) ... by Edwin Bohr
The Capaswitch Photorelay ..by Irving Gottlieb

Radio {Pages 59-41)
Mobite Radio Shop............. ceveeeeiesieenenimn by Charles E. Holman
Beating the Service Techmcmn SN ..by George D. Philpott

Audio—High Fidelity {Pages 62-94)
Transistor—Varistor Modulator for Low-Level Audio._..... by Albert H. Tayior
Variable Damping in Audio Amplifiers by Robert F. Scott

For Golden Ears Only: G-E Baton arm and cartridge; Martin
model 352 amplifier and preamp; new records review. by Monitor

High-Fidelity Dictionary, Part Il.... by Ed Bukstein
Magnetic Tape Erasure ... by David Gnessin

Test Instruments {Pages 96—110)

Probes for Profits.. W_BLE. N by John W. Sherman
Simple Frequency Meter : 1~ by George Fletcher Cooper
Wide-Range Transistorized Brldge.., o A R e el by I. Queen

New Design (Pages |14-117}
What's New in Test Equipment, Television and High Fidelity._.by Sol Heller

DEPARTMENTS

BOOkS e e e e 155 Question Box .
Business - 147 The Radio Month.
Cgrrespondence == 8 Radio-Electronic Circuits
Miscellany .. - ..130 . 1

N5 Dradiess T Technical Literature

New Tubes and Transistors 112 Technicians’ News ... ..
Patents . ... L 141 Technotes ... ..
People 150 Try This One .o

Average Paid Circulation over 180,000
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National Schools brings you a new dimension in training
for TELEVISION=-RADIO-ELECTRONICS

YOU CAN LEARN BY HOME STUDY, IF —

—you are ambitious to increase your earning power.
—you want to broaden your knowledge and skill.
—you choose the school with the most complete training

and service.

50 Years of Successful Training

National Schools has been training men for success since 1905.
Our graduates are located around the globe, in good-paying jobs
in servicing, installation and manufacturing...in public and
private industry, or in their own businesses. All this experience
and background are your assurance of success.
What This New Dimension in Home Study Means to You
As a National Schools student, with Shop Method Home Training,
you master all phases of the industry—TYV, Radio, Electronics—
theory and practice. You learn HOW and WHY, in one complete
course at one low tuition.
Because National Schools’ world headquarters are in Los Angeles
—*capital eity”” of TV-Radio-Electronics—our staff is in close
touch with industry. Our lessons and manuals are constantly
revised to keep you up-to-the-minute on latest developments. We
show you how to make spare time earnings as you learn, and we
give you free placement assistance upon graduation. National
Schools is approved for G. I. Training. Both Resident and Home
Study courses are offered. If you are of draft age, our training
helps you achieve specialized ratings and higher pay grades.
This new dimension enables us to train you as you should be
trained at home, regardless of your age or previous education.

Your Course Includes Valuable Units
We send you important equipment, including a commercial, pro-

MARCH, 1955

fessional Multitester...plus parts to build Receivers, Oscillators,
Signal Generator, Continuity Checker, other units, and Short
‘Wave and Standard Broadcast Superhet Eeceiver.
Mail Coupon for Complete Information

Get these two free books about this new
dimension in Home Tralning. A compre- 3=
hensive, illustrated fact-book and a
sample National Schools lesson. No
obligation, so mail coupon today.

NATIONAL SCHOOLS
TECHNICAL TRADE TRAINING SINCE 1905
Los Angeles 37, Calif. + Chicago: 323 W.Polk St.
In Canado: 811 W. Hastings St.,Vancouver, B.C.

‘N RADIO
TELEVISION

{moil in envelope or paste on postcl card)
NATIONAL SCHOOLS, Dept. RG-35

4000 S. FIGUEROA STREET OR 323 W. POLK STREET

LOS ANGELES 37, CALIF., CHICAGO 7, ILI.

Rush Free Book,'‘Your Future in Radio-TV-Electronies,”
and Free LessoN. No obligation, no salesman will eall.

NAME N SIRTHDAY. .
ADDRESS
CITY. ZONE STATE.

. . G G SEED SEES SIS EeE e
e, —— D ) GO CEm esmm

[ Check if Interested ONLY in Resident Training at Los Angeles.
VETERANS: Give date of discharge ="

WWW.americanradiohistorv.com
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. . . installing Astron “SM"*

electrolytics is the secret
of profitable capacitor
servicing

BECAUSE exclusive “SM”*¥ safety margin construction gives you the
extra protection needed in an electrolytic . .. the stamina to withstand

Be sure to see us surge voltages and momentary overloads without permanent damage.
at Booth #368 Installing Astron “SM”* electrolytics insures ‘“No callback’ servicing
March IRE Show. ... more profits and greater consumer satisfaction for you.

Actually there’s no secret about how Astron does it ... they simply
maintain meticulous care when assembling the high purity foil and other
quality parts used in “SM” electrolytics. Astron foil is subjected to
high-gain etching and other special electrochemical treatments utilizing
creative formulas developed after extensive research and testing. These
carefully controlled processes form the vital anodic film governing the
“SM” electrolytics superior service and extended life. .. Astron control
assures the utmost performance and satisfaction. Add to this a
“‘regulated” electrolyte to effectively cope with every operating condition,
L L . a wide choice of exact replacement styles, long shelf life, and amazing L
ST SR self restoration properties .. . to know the complete story. See your favorite

e Miniature, hermeticall X .
sealed metal-casred i jobber for Astron “SM” electrolytics...he’s proud to carry them.

tubulars.
e Conservatively rated for
stable, dependable
operation,

e Easily mounted.

¢ Individually tested
and guaranteed.

FREE SERVICING AlD New “Customer Estimating and Pricing Guide
for Service Technicians” now available — write for your copy today!

AVAILABLE NATIONALLY THROUGH AUTHORIZED DISTRIBUTORS

hermetically sealed styles.

e Clearly stamped terminal e = c o R P o R A T ' o N
S T - \A 255 GRANT AVENUE \'\
\ EAST NEWARK, N. J. @/‘
*TRADEMARK - \\—/’®

installation.
Export Division: Rocke International Corp., 13 East 40th 5t., N, Y., N. Y. In Cancda: Charles W. Painton, 6 A12na Ave., Toronte 10, Ontarie

e Individually tested
é RADIO-ELECTRONICS

ASTRON '‘SM”
TWIST-PRONG

e Consistent 85°C
operation.
e Wide range of

and guaranteed.

Wwww.americanradiohistorv.com
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All Electronic Parts
YOURS TO KEEP!

Nowr/
N Work over

§ 200

S ; ,
Al practical projects
S\ WV/TH THESE

PARTS.+s

....TO i i
| HELP YOU LEAR

RADIO=ELECTRONICS Now ...at home in spare time you can get BOTH the very
training and subsequent Employment Service you need to help you start earning real money in
Americe's thrilling, multi-billion dollar opportunity field of Television-Radio-Electronics. Now
that Tel2vision is coming to almost every community, here is a chance of a lifetime to prepare
to cast in on one of Television's great expansions.

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

Build and KEEP This VALUABLE TEST EQUIPMENT

Your home laboratory projects also include building ond 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 own full time TV-Radio service business. You
also build and keep o quality 21 inch TV SET.

 D.T.1. Provides EVERYTHING YOU MEED to master TELEVISION

Ll In addition 10 your home laborotory and easy-to-read lessons, you even use
HOME MOVIES—a wonderfully effective and exclusive D.T.l.training
advantage. You watch hidden actions. . . see electrons on the
march. Important fundamentals . .. become ‘‘movie
ciear,” helping you learn faster . . . easier . . . better.

Buid and keep this BIG DTi
Engineered TV set—easily
converted to U.H.F. (DT offers
amother home training, but
without the TV set.

Full time Residential training in D.T.L.°s great
Chicago laboratories also available. MAIL COU-
PON TODAY for all facts. (If subject to Military
Service, you'll espe-
cially welcome the
information we have
for you.)

\ D.T.1.'s Training
)\ is available in Canada

B “ONE OF AMERICA’S FOREMOST
TELEVISION TRAINING CENTERS"'

DtVRY TECHNICAL INSTITUTE

4141 BELMONT AVE., CHICAGO 41, ILL. DEPT, RE-3L

1 would like your voluable information-packed publication
showing how | can get started toward a good job or my own
business in Television-Radio-Electronics,

SIS

0E
8l =

I " - Name Age
DeVRY TECHNICAL INSTITUTE
AFFILIATED WITF Street _Apt
D:FOREST’S TRAINING, INC.
CHICAGO 41, ILLINOIS City. : Zone____State.
MARCH, 85¢% 7
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You
can

build
a

reputation

on

Tung-Sol.
Quality

TUNG-SOL makes

All-Glass Sealed Beam Lamps,
Miniature Lamps,
Signal Flashers,
dio, TV,
Picture Tubes, Radio,
S elciol Purpose Electron Tubes,
= Semiconductor Products.

TUNG-SOL ELECTRIC INC.
Newark 4, New Jersey

Sales Offices: Atlanta, Chicago, Colum-
bus, Culver City {los Angeles), Dallas,
Denver, Detroit, Newark, Seattle

FOUR NEW U. S. TV STATIONS

have gone on the air since our last re-

port:
KTVK Phoenix, Ariz. 3
WEAT-TY West Palm Beach, Fla. 12
WUNC-TV  Chapel Hill, N. C. 4
KEPR-TV Pasco, Wash. 19
Two stations have gone off the air:
WPMT Portland, Me.. .. 53
WBTM-TV Danville, Va. L - 24
CKWS-TV, channel 11, Kingston,

Ont., Canada, has also started broad-
casting,

CLOSED CIRCUIT TV may take on
the task of observing general port oper-
ations at the New York Port of Em-
barkation, the largest Army Transpor-
tation Corps installation in the country.

In response to a request by the NYPE
Provost Marshal and G-2 for an elec-
tronic device capable of furnishing iden-
tification at the approaches to the piers
at the Brooklyn Army Base, the Signal
Corps mounted a TV camera atop a
convenient water tower, It was able to
pick up the activities of vessels in the
pier area and relay the image to a moni-
tor in a jeep near by (see photo). By
changing lenses, normal, wide-angle
and close-up pictures of harbor craft
maneuvers were viewed. The results of
the test were highly satisfactory despite
the test being made under adverse
weather conditions.

It would be possible for strategically
located cameras to cover the entire
base in fixed positions or attached to

| automatic panning devices which would

permit continuous scanning of large

areas. The cameras could also be used
for security, fire detection and pilfer-
age control.

COMMUNITY TV SYSTEMS in Cas-
per and Laramie, Wyo., and Sterling,
Colo., have come under attack regarding
the contents of their programming. Sta-
tion KOA-TV, Denver, has requested
the community systems to sign “affilia-
tion” contracts. This action is being
fought by the National Community
Television Association. At the same
time station KFBC-TV Chevenne, Wyo.,
has requested the three wired-TV or-
ganizations to cease picking up its sig-
nals.

The KOA-TV note to the three sys-
tems asked for an agreement which
would permit the station’s signals to be
picked up for distribution to subseribers
provided that no commercial announce-
ments were deleted. It also suggested
that the community TV systems pick up
and relay to subsecribers a weekly mini-
mum of 25 hours, of which at least 14
hours must be after 6 pm. There was
no mention of payment in the proposed
agreement,

Don Searle, executive vice president
of KOA-TV, said: “Our primary inter-
est is that viewers of our stations have
a fair opportunity to watch representa-
tive portions of our programming and
that the advertising messages which ac-
company programs not be deleted, since
in the final analysis it is the advertisers
who bear the cost of producing and
broadcasting the programs.”

WWW.americanradiohistorv.com
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WE GUARANTEE

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

INCLUDED ynv op

YOUR FCC
LICENSE

If you have had any practical ex-

Here is your guarantee

rRA/NING AND

If you fail to pass your Commercial License exam after
completing our course, we guarantee to continue your
training without additional cost of any kind, until you
successfully obtain your Commercial license, provided
you first sit for this examination within 90 days after
completing your course,

COACH/NG

perience—Amateur, Army, Navy,
radio, repair, or experimenting.

OUR AMAZINGLY EFFECTIVE JOB-FINDING
SERVICE HELPS CIRE STUDENTS GET BETTER
JOBS. HERE ARE JUST A FEW RECENT EXAM-
PLES OF JOB-FINDING RESULTS:

GETS CIVIL SERVICE JOB
‘Thanks to your course | obtained my 2nd phone license,
and am now employed by Civil Service at Great Lakes
Naval Training Station as an Equipment Specialist.
Kenneth R. Leiser, Fair Oaks, Mtd. Del., McHenry,

GETS STATE POLICE JOB
| have obtained my Ist class ticket {thanks to your school)
and since receiving same | have heid good |obs at all
times. | am now Chief Radio Operator with the Kentucky
State Police.'” Edwin Healy, 264 E. 3rd St., London, Ky.
GETS BROADCAST JOB
| 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 AIRLINES JOB
""Due to your Job-Finding Service, | have been getting
many offers from all over the country, and | have taken
job with Capital Airlines in Chicago, as a Radio
Mechanic."

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

Letter from nationally-known Airlines: °‘Radioc Oper-
ators and Radio Mechanies are needed for our company.
Perlodic wage Increase with opportunity for advance-
ment. Hoth positions include many company bhenefits
such as paid vacations, free tlight mileare allowance
and group insurance.’

Letter from nationally-known manufacturer: "We have
a very great need at the present time for radio-elec-
tronics technicians and would appreciate any helptul
suggestions that you mmay be able to offer."”

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.

An Apbroved
Member

¢ Ticket is recod

FC! >
:?::d by most employers '

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

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

AT HOME IN SPARE TIME:

Name and Address
Harry G. Frame,
Box 429, Charlestown, W. Va.
Charles Ellis,
Box 449, Charles City, lowa.
Omar Bibbs,
1320 E. 27th St., Kansas City, Mo.

Kenneth Rue.

Dresser, Wisconsin ...
B. L. Jordan,
Seattle, Washington

CARL E. SMITH, E.E. Consulting Engineering, President

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RE-74, 4900 Euclid Bldg., Cleveland 3, Ohio

MARCH, 1955

License Time
2 13 Week gt
nd Class eeks |
1st Class 28 Weeks
- 1st Class 34 Weeks
2nd Class 20 Weeks
Name . corcrevennmccnananns
1st Class 20 Weeks

.\MAIL CouPoON Now!/!

1 want to know how | can get my FCC Ticket in a minimum
me your FREE booklet, '‘How to Pass FCC License Examinations'' (does not
cover exams for Amateur License), as well as a sample FCC-type exam and
the amazing new booklet, '"Money-Making FCC License information.”’

Be sure to tell me about your Television Engineering Course.

Special tuition rates to member of the U.S. Armed Forces

ic fieid as Pro
electronic fiel s
e cchnical ability-

s of your t

Cleveland Institute of Radio Electronics
Desk RE-74—4900 Euclid Bldg., Cleveland 3, Ohio

(Address to Desk No. to avoid delay)
i of time. Send

2Zone.....cc.....State...ceuiiiiiinnne
FOR PROMPT RESULTS. SENO AIR MAIL

9
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PERMOFLUX announces.

The NEW

New, complete two-way speaker system —
with all the time-tested, proven features of the “Largo 8"
plus:

e More powerful Super Royal 12" Speaker
e New, larger, back-loaded horn enclosure
e Full 20-watt power-handling capacity
¢ Smooth peak-free response ... 30 to 16,000 cycles

Combined with: e Scientifically matched 32KTR Super
Tweeter o Slanted speaker panel for proper sound focusing
¢ High-frequency balance control e Horn loading of back

wave thru unique cabinet base. The Largo 12 is precision-
constructed of beautiful %” Mohogany or Korina
Blonde cabinet woods. Impedance, 8 ohms.
Size: 23%" H, 27%" W, 15%" D,
Audiophile NET......__........... e $149.50

{Also available in Walnut at slightly higher price.)

®

The Largo 12 is available under the exclusive Permoflux insured Home
Trial Plan (HTP). Try it in the comfort and quiet of your own home for
15 days—with your own records and associated equipment. For a limited
time only, each HTP participant will receive—absolutely FREE—the new

Permoflux “Maestro’’ speaker-Headset Control Box ($10.00 value). Also
available under HTP: the Diminvette ($49.50); the Largo 8 ($99.75).

Only Permoflux gives you all the features you should have in a 2-

way high-fidelity speaker system. See and hear the largo 12 ond

other Permoflux systems at your hi-fi dealer today. Also osk him
obout HTP—or write:

2Jvm CORPORATION

Dept.RE, 4912 West Grand Avenue o Chicago 39, lllinois

West Coasf Plant * 4101 San Fernando Road * Glendale 4, California
Canadian Licensee * Campbell Manufacturing Co., Ltd., Toronto, Canada
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| THE RADIO MONTH (Continued)

TV TECHNICIANS' WEEK, March 7
to 12, to salute the thousands of service
dealers and technicians who install and
maintain home TV receivers, has been

| announced by Douglas Y. Smith, vice

president and general manager of the
RCA Tube Division. The National Tele-
vision Servicemen’s Week program in-
cludes prizes totaling more than $10,000
to be awarded to radio-TV service deal-

ers creating the most effective National
Week promotions at the neighborhood
level.

A complete set of five RCA test in-
struments for color TV servicing, valued
at $1,337, will be awarded in each of
RCA'’s eight sales regions. Service deal-
ers will qualify for the competition
simply by deseribing in 50 words or less
their efforts to publicize and promote
National Television Servicemen’s Week.

The week, registered with the U. S.
Chamber of Commerce, will be sym-

bolized by an RCA Electronic Statuette

(see photo) which has been popularized
in advertising and will be displayed by
service dealers from coast to coast.
Smith said that it is RCA’s hope that
during this period those who make, sell
and enjoy home television equipment
will give thought to the local service
technician and his invaluable contribu-
tions to its efficient performance.

The campaign opens with a full-page
ad in the March 7 issue of Life maga-
zine. This will be followed by concen-
trated newspaper, radio and TV pub-
licity.

FLAT PICTURE TUBE is about 3
inches thick (see photo) and consists
of a phosphor screen placed between
glass plates. Still classified as experi-
mental, the new tube was developed by
Willys Motors. It functions by exciting
selected areas on the phosphor screen.
This is done by injecting an electronic
beam along a horizontal edge, in a field
free region of the tube. The beam flows
along this edge and adjacent to a row
of transverse deflection plates. By con-
trolling the deflection plate voltages,
the beam is bent vertically at any place
(Continued on page 14)
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“What did Beethoven want you
to hear in his ngh Symphony ?

You have listened to this great work countless times. .. what
have you heard in it? And what may you have failed to hear?
An original plan of at-home music education now enables you

to appreciate fully all of the great orchestral music you hear

HIGH-FIDELITY MusIC-APPRECIATION RECORDS

A o e A

el

HIS NEw 1pEa is sponsored by the Book-of-the-

Month Club and is designed for those who enjoy
good music but who are aware that, too often, they
do not listen to it with complete understanding and
appreciation. Their minds wander and they realize
afterward that they have missed most of the beauties
of the work. There is no doubt about the reason:
most of us are not primed in advance ahout what
to listen for. Music-AppreciaTioN Recorps meer this
nced, for a fuller understanding of music, hetter than
any means ever devised. They do it, sensibly, by
auditory demonstration.

YOU HEAR MUSIC AS THE GREAT CONDUC-
TORS HEAR IT ... On the podium they have in
mind at cvery moment the various themes of the
work, . their interplay and development, and the
main architectural features of the composition. This
combined aesthetic and intellectual pleasure is what
every music-lover can now acquire through Music-
ArpreciaTioN Recorps. After hearing several of these

As a demonstration

WILL YOU ACCEPT WITHOUT CHARGE J “&. JfI

Beethoverss Fifth Symphony

» NEw HicH-FioeLiTy Recorning By THE LONDON SYMPHONY ORCHESTRA
Norman Del Mar, Conductor
Analysis by Thomas Scherman

Yon wiLt also receive a DESCRIPTIVE ESSAY about the work
by the noted composer and music commentator Deems Taylor,
as well as A GLOSSARY OF MUSICAL TERMS COMMONLY USED.

MARCH, 1955

there is a full performance of a great musical
ON ONE SIDE work, just as on the ordinary record you buy.
The records feature orchestras and soloists of recognized distinc-
tion. You listen to the performance first, or afterward, and then...

records, all the music you listen to is transformed,
because you learn in general what to listen for. This
enjoyable form of self-education can be as thorough
as the Music Appreciation courses given in many
universities.

YOU SUBSCRIBE BUT TAKE ONLY RECORDS
YOU WANT . . . A ncw Music-ArpreciaTion REc-
orp will be issued — for subscribers only — every
month. The announcement about each forthcoming
record will be written by Deems Taylor. After read-
ing this descriptive essay you may take the record
or not, as you decide at the time. You are not obli-
dated as a subscriber to take any specified number
of records. And, of course, you may stop the sub-
scription at your pleasure — at any time!

TWO TYPES OF RECORDS AT A RELATIVELY
LOW COST ... All Music-AppreCIATION RECORDS
will be high-fidelity, long-playing records of the
highest quality — 33%4 R.P.M. on Vinylite. They

is an illuminating analysis of the music,

ON THE OTHER SIDE with the various themes and other main

. features of the work played separately with running explanatory
comment, so that you can learn what (o listen for.

R US|

will be of two kinds: first, a so-called Standard
Record — a twelve-inch disc — which will present the
performance on one side, the analysis on the other.
This will be sold at $3.60, to suhscribers only. The
other will be an Analysis-Only Record — a ten-inch
disc — priced at $2.40. The latter will be made avail-
able each month for any subscriber who may already
have a satisfactory long-playing record of the work
being presented. (A small charge will be added to
the prices above to cover pastage and handling.)

TRY A ONE-MONTH SUBSCRIPTION — WITH
NO OBLIGATION TO CONTINUE . . . Why not
make a simple trial, to sce if these records are as
pleasurable and as enlightening as you may antici-
pate? The first record, Beertioven’s Firrn Sym-
pHONY, will be sent to you at once — at no charge.
You may end this subscription immediately after
hearing this record — and keep it with our compli-
ments — or you may cancel any time thercafter if
you are not completely satisfied with the plan.

|

PLEASE RETURN ONLY IF YOU HAVE A RECORD PLAYER WHICH CAN
PLAY 33Vs R. P. M. LONG-PLAYING RECORDS

in any case.

MUSIC-APPRECIATION RECORDS
t/o Book-of-the-Month Club, Inc.
345 Hudson Street, New York 14, N. Y,

Please send me at once the first Music-AppreciaTioN REcorp, Beetho-
ven's Fifth Sympbony, without charge, and enter my name in a Trial
Subscription to Music-AppreciaTioN REcomps, under the conditions
stated above. It is understood that, as a subscriber, I am not obligated
to buy any specified number of records, but may take only those I want. |
Also, I may cancel my subscription after hearing this first record, or
any time thereafter at my pleasure, but the introductory record is free

R39-3
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Depend on the COMPLETE line of ROHN

4

H “"All-Purpose” tower-

Fulfills 75%% of your general
tower needs—is structurally as
sturdy —yet costs Jess than the
4  well-known Rohn No. 10 Tow-
er. ldeal for home and indus-
trial inscallations. communica-
tion requirements . . . eliminates
[T1 stocking many different tower
HH  models. Self-supparting 10 50 f1.
or guyed to 120 f1.! Easy to climb
for fast. efficient servicing. Util-
izes " Magic Triangle” which in-
1 sures fur greater strength and

s« #'H

PacI;age Tower

“'Space Saver” — cuts storage space

300% or more!

galvanized coating. Dependa

1

| () 7 T ¢

climatic conditions.

e

stability. Permanent hot-dip{;C'd
il

ity — a feature customers de-
mand — is assured with the
Rohn No. 6 Tower. .. de-
signed to "'stand up’ for years
o the rigors of weather and

Popular PT-48 has almost 50’ of
sturdy tower within a compact 8’
20" package! "Magic Triangle™ de-
sign is adapted to a pyramid shape
using a wide 19" base with progres-
sively decreasing size upward. De-
creases your overhead easy to
transport and assemble — cuts ship-

IJL%]I]

ping costs. Galvanized throughout.
Available in heights of 24, 32, 40,

48. 50 and 64 feet!

Both Towers Featute .
THE ROHN
MAGIC TRIANGLE

For structural superiority, famed wrap-around
"magic triangle” design is featured in these
all-stecl towers. Towers have full 2%” wide
corrugated cross-bracing welded to tubular
steel legs. The exclusive design assures depend-
able strengeh and permanence.

1 nog(
T tower

Heights up to 200’ ot
more when guyed

Self-supporting up to
GO’

1 Sturdy communication
or TV tower that “stands
up’’ to al/l the stresses
of weather and climatic
conditions . . will with-
I+  stand heavy wind and

ice loading. Hcavly
gauge tubular steel,
electrically welded
throughout. Weather
{{ resistant, non-corrosive
double coating provides
durable finish. All sec-
- tions in 10’ lengths,
Only 2-4 manhours re-
quired for installing 50°
tower!

“SUPERIOR DESIGN” towers and accessories

T

also

ROHN
Fold-over tower

For experimenters, TV service depart-
ments and retailers. Use this kit with
regular Rohn tower sections. Simple

and easy to use.

_ ROHN

—

T Telescoping
/ Masts
)

\ Heavy-duty hot-dipped galvan.

/ \\ give extraordinary strength.

~ _\
T =

A nd ground mounts available.

and a complete line of ROHN accessories —a// galvanized

PEAK
ROOF
MOUNT

Heavy duty for quick. secure
mounting of tower to top of peak
roof. Flanges hinged, fastened to
roof with 2 lag screws in each
flange.

%/ ,4 A\ PEAK and

7 A4k WALL

7 N\

=5 MOUNTS
For mounting of mast or pole to
roof or wall. Heavy-duty steel.

Variable sizes. Models for most
every need.

For complete catalog and prices,
see your authorized Rohn Repre.
sentative or Distributor; or write

or wire direct.

12

A
A7 FLAT
=\ (% ROOF
MOUNT
For all types flat surfaces. 3-1”
solid steel projections permit first
section of tower to be mounted

directly on roof mount by insert.
ing usual %" bolts.

\\ DRIVE-IN

2 BASE

A\
S
Set on top of ground...3-4’
drive rods driven through base
into ground. First tower section
secured to rods with single bolt
in each leg. Instant erection.

Dept. RE

/\‘ 5

Complete line of telescoping mast
bases for every requirement, ac.
commodating masts from 17-2%"

diameter. Also available~drive-
in mast bases.

SERVICE
TABLE

Perfect answer for television serve
icing, display and storage. Truly
one of the finest of its kind in
economy price range.

Designed and Manufactured Exclusively by

ROHN Manufacturing Company

MAST
'N TV
TUBING

Heavy-duty, hot-dipped galvan.
ized steel tubing. Machined to
perfection. Extra sturdy joints
slotted for full, perfect coupling.

ALSO AVAILABLE

Rotator posts for mounting rota-
tor to tower; House Brackets;
Guying Brackets; UHF Side Arm
Mounts; Mounts for Additional
Antennae on a Tower; Erection
Fixtures; Guy Rings; Installation
Accessories; and dozens of other
items!

116 Limestone, Bellevue Peoria, Illinois

www.americanradiohistorv.com

RADIO-ELECTRONICS

ized steel tubing and tigid joints

Quick installation . . . mast at-
tached to base—~antenna fixed,
then mast hoisted quickly to
desired height. Utilizes special
clamp and guy ring arrange-
ment. Flanged interior section;
\ crimped exterior section gives
mast stability that can’t be beat.
Complete with guy rings and
necessary erection parts. In 20,
30, 40 and 50 ft. sizes. Bases
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ATTENTION SERVICEMEN

Have all of your ambitions
for Greater Earning Power
and Security been satisfied?

& If You Answer “No” or “Not Quite”
We Invite You to Investigate this
. New All-Practice Television Training

Has your income been
increasing each year?
America’s total bill for serv-
icing has been going up fast.
Can you look forward to
a secure future? UHF,
Color Television, other
Electronic developments will
pay off for men who keep up
with the field.

The most foolproof, sure-
fire way ever discovered for
reaching greater success—
independence—security—ts to
keep on learning more!

Not for Beginners

NRI’s new Professional Televi-
sion Servicing course can train
you to go places in TV servicing.
This course is for men who know
2 basic theory, either from
Radio or TV Servieing
experience or planned
training but realize the
need for more knowledge
to be able to forge
ahead.

Priced under $0. tquipment su-pplié-d
includes 17” Picture Tube, Components
for TV Receiver, Scope, Signal Generator,

HF Probe. LOW MONTHLY PAYMENTS «. .

W/

You learn by doing. This is 100% prac-
tical training. We supply all the com-
ponents, all tubes, including a 17-inch
picture tube, and comprehensive man-
uals covering a thoroughly planned
program of practice. You see how b
various defects affect the perform \
N

ance of a TV receiver—learn to 4

. Coupon Brings

L

BOOK

National Radio Institute,
16th and U Sts., N.W., Washington 9. D.C.

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

know the causes of defects ac-
curately, easily, and how to fix
them. You do more than just
build circuits. You get prac-
tice recognizing and fixing
innumerable TV receiver

/’7

troubles. Yougetactual A 3

experience aligning " M\ W TO Name.....
TV receivers, diag- { h Ho HE

nosing the causes of ﬁf L REacH THE

complaints from scope P Address
patterns, eliminating 1 TOP

interference, using ger- \Y i |
manium crystals to rec- T NG \\ City
tify the TV picture signal, SERVIC Approved
and much more service ex- #
periencetooexpensive tolist. L<‘:_’_’_' ______

MARCH, 1955
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UHF and Color TV
Making New Boom
Installing front-end channel selec-
tor strips in modern UHF-VHF
Television receivers and learning
UHF servicing problems and their
solution is part of the practice
you get if you live in a UHF area.
To cash in on the coming color
TV boom you’ll need the experi-

ence this training gives.

Get Details FREE

Find out what you get, what you
Jearn from NRI’s new course in
Professional Television Servicing.
See pictures of equipment sup-
plied, read what you practice.
Judge for yourself whether this
training will further your ambi-
tion to reach the top in TV serviec-
ing. Mailing the coupon involves
no obligation. Address National
Radio Institute, Dept. 5CFT, 16
& U Sts, N.W., Washington 9,
D.C.

Dept. SCFT

|

|

i

]

|

..................................... Age ... :
|

................................................. |
i

.. Zone....... State..... ... 1
Member, National Home Study Council !
____________ US|
13
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waes Fast, Easy

Picture Tube

and Receiver
Testmg

T e FOR ALL
BLACK AND
WHITE SETS

ADAPTABLE
TO COLOR

7 uEtune BT TESIRE

wroon W8

8 0 e

SO
-

anon

Take the guess-
work out of C-R
tube testing and
TV trouble-
shooting! New
Boland & Boyce
C-R Tube Tester
tests all mag-
netic picture
tubes dynami-
cally—under the
receiver’s own
power. Tells in-
stantly whether
tube or set is at
fault. 600 V. d-c
range extends to
30 or 60 KV by
HV Probe.

Separate plug-in
power supply available for in-carton tube
testing. Prices include 2 cabled leads and in-
struction manual. KIT—$29.85. FACTORY
WIRED & TESTED—$39.95. Sold by lead-
ing distributors.
B& B BIAS BOX Speeds Alignment and
— AGC Troubleshooting
Supplies steady, accurately ad-
fustable bias voltages from 0 to
|7 volts d-c to substitute for re-
ceivers' normal automatic-gain-
or automatic-volume-control cir-
cuits. A "must" for radio and
TV alignment. Clips and qrounds
to chassns apron; powered by re-

iceiver's 6.3 v, heater supply. KIT
—only $6.95. FACTORY WIRED

& TESTED—$9.95.
for ALL meters,

UNIVERSAI. HV PROBE /s

Extends range of any
YTYM, or any multimeter
or voltmeter having sen-
sitivity of 10,000 ohms-per-
volt or more. Supplied
with complete set of plug-
in precision resistors and instructions to accurately
match any meter. .. any range—I0KY, 30KV, 60KY,
and others. Clear, h|gh dielectric probe body shows
resistors in use. Includes shleldecr cable with Am-
phenol connectors and phone tips. $13.95 net.

Write for Brochure Describing B&B Products

BOLAND & BOYCE, INC.

Dept. RE-35, 236 Washington Avenue
Bellevxlle 9. N. J,

& BOYCE

DYNAMIC
C.R.T. TESTER
Model 701

Tests tubes in set
under receiver's

own power or gut

of set with handy

plug-in power
supply.
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along the edge of the tube. The beam
then flows vertically between a series
of transparent deflection plates and the
electrically charged phosphor secreen.

Official U.S. Navy Photo

The tube is controlled by changing
the voltage on horizontal or vertical
deflection plates is a sequential manner
—all plates are at a high voltage ex-
cept those plates opposite the position
at which it is desired to bend the beam.

1955 IRE CONVENTION will be held
March 21 to 24 at the Waldorf-Astoria
Hotel and Kingsbridge Armory in New
York City. The national convention will
feature over 250 technical papers and
700 engineering exhibits. The papers
cover virtually every phase of the elec-
tronic art. During the four days of the
convention the distaff side will be enter-
tained with a social program.
RADIO-ELECTRONICS will occupy
Booth 452 at Kingsbridge Armory.

HEARING AID operates without a
cord and looks like an ordinary pair of
horn-rimmed eyeglasses.

All the parts found in a conventional
hearing aid—about 200—are assembled
in a standard width and weight eye-
glass frame. All wiring is invisible.

A thin, colorless and flexible tube,
about 1 inch long, leads from the bow
directly to the ear and conducts sound.
The microphone is in the frame directly
behind the ear.
ered by a tiny dime-size battery, which
lasts 180 hours. The unit is made by
Otarion, Inc., Dobbs Ferry, N. Y.

FM LITIGATION between RCA and
the late Maj. Edwin H. Armstrong has
been settled with the payment of ap-
proximately $1,000,000 by RCA to the
estate of Major Armstrong.

The Armstrong claims were insti-
tuted in 1948, accusing RCA and NBC
of infringement on five of his basic
patents on FM. He alleged that RCA
tried to maintain a monopoly of the
business of granting licenses under ra-
dio patents in the U. S. and “deliber-
ately set out to oppose and impair the
value” of his FM patents.

Armstrong’s complaint also charged
that RCA had refused to take out a
license under his patents and that it
falsely represented that it had devel-
oped a set that did not infringe on his
system.

(Continued on page 16)
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The hearing aid is pow-

fijpica

[URNE
VALUE

in a slender
modern
dynamic

Applications from
commercial
broadcasting

to tape recording

D pYNAMIC
ensitioity

d music

onse 100-10,000

to voice an
Resp

Lev el L, im-
Impedance i smg\e

in satin

ru\able Black.

T satin

nis TURNER COMPANY
933 17th Street, N.E.
Cedar Rapids, lowa

Gentlemen: Send complete infor-
mation on Model 95 microphones.

Name.

Address.

City.

State.

MAIL COUPON TODAY!

"Lt LRRLLRRRRRRRRRRRRS Y

CLLLLlRMLtuetunussuunununy

RADIO-ELECTRONICS
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tHE RAYTHEON BONDED PROGRAM
HELPS THEM MAKE MORE MONEY

And chances are that the other half isn’t half
trying.

We say that because there’s definite proof that
wherever service dealers take full advantage of the
Raytheon Bond — publicize the fact that their work
and parts guarantee is bonded through one of
America’s largest insurance companies — they are
making more money.

They tell customers about their bonded way of do-
ing business with free displays, identification cards,
ad mars, decals, etc. supplied by Raytheon — all de-

Newton, Mass. *

Roytheon makes
s all theset

MARCH,

1955

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathode Ray Tube Operations

Chicago * Atlanta, Ga. °

Receiving/ond Picture Tubes «
Semiconductor Diodes and Transistors +

signed to create customer confidence in their shops
and their men. And here’s the most important fact
of all. This Raytheon Bond that builds their business
costs them not one penny.

If you can qualify for it, it won’t cost you one cent,
either. For further information on the Raytheon
Bonded Electronic Technician Program, see your
sponsoring Raytheon Tube Distributor or write
direct to Department F, Raytheon Manufacturing
Co., Receiving and Cathode Ray Tube Operations,
55 Chapel St., Newton 58, Mass.

*Based on a recent survey

e

Los Angeles, Calif.

Reliable Subminioture and Minioture Tubes
Nucleonic Tubes ¢ Microwave Tubes

WWW.americanradiohistorv.com
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| LONG-PLAYING 33"3 R.P. M. HIGH-FIDELITY |

() asrereisces

Complete to the last note!

NO STRINGS ATTACHED!

No obligation to buy any
other records—now or later.

OW YOU can get a real start on a com-
plete record collection. You get ALL
TEN masterpieces — complete to the last note
—and pay NOTHING but the cost of postage.

Of course, this sensational Free Offer bears
no relation to the value of the recordings. These
ten masterpieces would cost you many dollars
at retail prices, in recordings of equal quality.

Why We Make This Amazing Offer

We were FORCED to make this “give-away”’
offer . . . for only by putting our recordings in your
hands can we convince you how extraordinary their
tonal quality is. Performed by internationally-re-
nowned orchestras, conductors, and soloists. Cus-
tom-pressed on the purest vinyl plastic. Reproduced
with a fidelity of 1one which encompasses rhe en-
tive range of buman bearing ... 50 to 15,000 cycles!
HOW CLUB OPERATES: As a trial member, you are
not obligated ever to buy any recordings from us.
You do, however, have the right to try — free of
charge — any of the Society’s monthly selections
which interest you. You receive prior notice of these.
You pay nothing in advance. And you are not obli-
gated to keep those you try . . . even after you have
played them and read the interesting music notes
which accompany each selection. You pay only for
those wiuch—after having tried them—you decide
you really want to own. And for these, you pay only
the low member's price of $1.65 per long-playing
disc, embodying on the average about 40 minutes
of music by the great mastets. A saving of about %
off the nsnal retail price!

Think how much beauty and se-
renity these tecordings will add to
your life—at a trifling cost. Think

MOZART

Symphony No. 26 in E Flat, K. 184
Netherlands Philbarmonic Orch.,
Oito Ackermann, Conducting

BEETHOVEN

Piano Sonata No. 24 in F Sharp,
pus 78
Grant Johannesen, Pianist

BRAHMS

The Academic Festival
Utrecht Symphony,
Panl Hupperls, Conducting

BERLIOZ

The Roman Carnival
Netherlands Philbarmonic Orch.,
Walter Goebr, Conducting

VIVALDI

Concerto in C for
Two Trumpets and Orchestra
Netherlands Philharmonic Orch.,
H. Sevenstern and F. Hausdoerfer,
Trumpeters, O. Ackermann, Cond.

WAGNER

Die Meistersinger, Prelude, Act 1
Zurich Tonballe Orch.,
Otto Ackermann, Conducting

BACH

Toccata and Fugue in D Minor
Alexander Schreiner at the Organ
of the Tabernacle, Salt Lake City

DUKAS

Sorcerer's Apprentice
Utrecht Symphony,
Paul Hupperts, Conducting

MOUSSORGSKY

Night on Bald Mountain
Netherlands Philbarmonic Orch.,
Walter Goebr, Conducting

CHOPIN

Fantaisie-lmpromptu, Opus 66
Robert Goldsand, Pianist

‘l'nfernutionully Acclaimed:
The recording is of such i

living room**

“Excellent series
of °
—~The Saturday Revl;‘gsaurds’

it seems to bring the artists eg{??fﬁﬁ?
—Glorious Sounds
Amsterdam, Hollang,

New York.

The Musical Masterpiece Society, Inc. Dept. 52-3

what a cultural advantage your chil-
dren will gain by having great music
as an everyday inspiration,
Mail Coupon Now

We obviously cannot keep “‘hand-
ing out” such magnificent long-play-
ing recordings indefinitely. Produc-
tion capacity limits the membership
rolls; once filled, the offer has to
be withdrawn. So avoid disappoint-
ment. Mail coupon with only 25¢ to
help cover postage — today! The
Musical Masterpiece Society, Inuc.,

Depr. 52.3 43 West 6lst Streer,
New York 23, N. Y.
16
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43 West 61st Street, New York 23, N. Y.
ALL 10 MASTERPIECES — FREE!

I enclose 25¢ to help cover cost of postage. Please send me
ALL 10 of the masterpieces listed above and enroll me as a
trial member. Send me notice of future selections which I
may try for 5 days without cost or obligation. For those
future 1.p. discs I decide to keep after I have tried them. 1
will pay only the special member's price of $1.65 each, plus
few cents shipping. I may cancel my trial membership at
any time. This offer restricted to new Trial Memberships —only
one sample package per family.

Name.

Address

52-3
Cit

y State
In Canaila address: 686 Bathuret St.. Toronto 4. Ont.

Wwww.americanradiohistorv.com
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COLOR TV MICROSCOPE capable
of projecting an image of the specimen
vn a 6-foot screen has been demonstrat-
ed by CBS. The chief use of the device
will be in the education of physicians,
biologists and chemists.

The unit consists of an ordinary op-
tical microscope, a color television cam-
era which picks up the image from the
eyepiece and a color television projec-
tion system.

According to Dr. Peter Goldmark,
president of the CBS laboratories, the
equipment can enlarge a specimen
15,000 times. However, it does not_pre-
vide an increase in resolution over the
optical system which can magnify 2,000
times. A feature of the microscope lies
in the small amount of light necessary
on the specimen. Ordinary optical meth-
ods require such great intensities that
live specimens are boiled by the heat
generated.

Dr. Goldmark said that the television
system achieves almost exactly what
photography plus microscopy does, ex-
cept that it eliminates film processes.
Screen projections from a microscope
have been demonstrated pteviously, but
with less amplificatjon.

NEW ELECTRONIC DEVICE, the
“maser,” may provide an entirely new
method of amplifying signals and pro-
ducing eleetronic oscillations, as well
as an electronic clock with an aceuracy
greater than any now in existence.

The name “maser’™ is short for
“microwave amplification by stimulated
emission of radiation.” It was invented
by Prof. Charles Townes, executive of-
ficer of the Physics Department of Co-
lumbia University, and developed into
practical form by Drs. H. J. Zeiger and
J. P. Gordon.

The new device uses the molecular
energy of ammonia gas to produce oseil-
lations. Gas injected into a low-vacuum
chamber flows between cylindrical elee-
trodes in such a manner that the higher-
energy molecules are focused into a
resonant cavity and the lower-energy
ones are bent out of the beam. Some of
the molecules give up tiny quanta of
energy, dropping to a lower-energy
state in doing so. The released energy
quanta trigger other nolecules, caus-
ing a chain reaction which starts oscil-
lation in the resonant cavity if enough
molecules are present. If not, the maser
acts as an amplifier. The chamber is
pumped continuously to maintain vac-
uum and remove the gas.

The oscillating maser maintains a
more constant frequency than any de-
vice yet discovered. Operated as an
amplifier just below the point of oscil-
lation, it is extremely sensitive. Much
more important, it is virtually noise-
free. Thus signals not strong enough to
be amplified by a vacuum tube may be
increased in strength to a point where
vacuum-tube amplification may be
used.

Further information on the maser is
in preparation and will appear as an
article in an early issue. END

(Continued)
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Rodia, Television 2 tndustriot Elecwonics
a Rodio,

. “*T"'";'L Everything i

308-PAGE CATALOG

the only COMPLETE catalog
for everything in TV, Radio
and Industrial Electronics

(Jould Cangost: Stockes

e All TV and Radio Parts

SEND FOR IT TODAY!

Get ALLIED’s 1955 Catalog—308 pages

e All Electron Tube Types

o Test and Lab Instruments

e High Fidelity Equipment

e Custom TV Chassis

e AM, FM Receiving Equipment
e Recorders and Suppliers

e P.A. Systems, Accessories

® Amateur Station Gear

e Builders’ Kits, Supplies

e Equipment for Industry

ultra-modern facilities for the

SEND FOR THE LEADING
ELECTRONIC SUPPLY GUIDE

packed with the world’s largest selection of
quality electronic equipment at lowest,
money-saving prices. Select from the latest

in High Fidelity systems and components;
custom TV chassis, TV antennas and
accessories; AM and FM receiving equipment;
P. A. systems and accessories; recorders and
supplies; Amateur receivers, transmitters

and station gear; specialized industrial
electronic equipment; test instruments;
builders’ kits; huge listings of parts, tubes,
tools, books—the world’s most complete stocks
of quality equipment. ALLIED gives you every
buying advantage: fastest shipment, expert
personal help, lowest prices, assured
satisfaction. Get the big 1955 aLLIED Catalog.
Keep it handy. Send for your FREE copy today.

IT’S VALUE PACKED...SAVE ON
EVERYTHING IN ELECTRONICS

'ALLIED RADIO

world’s largest Electronic Supply House

.|
ALLIED RADIO CORP., Dept. 2.C-5
100 N. Western Ave., Chicago 8Q, Illinois

EASY-PAY TERMS HI-FI SPECIALISTS

Use ALLIED'S liberal Easy
Payment Plan—only 10%
down, 12 monfks to pay—

To keep mp with the latest
and best in High Fidelity,
look to ALILED. Cownt onus
ftor all the katest releases and

[ Send FREE 308-Page 1955 ALLIED Catalog.

no carrying charges if you Nane L

pay in 60 daye. Available largest stacas of Hi-Fi equip-

on Hi-Fi and 2.A. units, ment. We specialize, too, in AdEtrees

recorders, TV chassis, test in- TV supply. ond are foremost

struments,-Amateur gear, etc. in the field of Builcers’ Kits. City_ Zone State
------------J

MARCH, 1955
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' Complete Line of VOM’s

. Select the one that fits your needs!

18

MODEL

260

world’s most
popular,

Over half a million Model 260°s
have been sold to date! 20,000
Ohms per volt. You'll find it
wherever quick, accurate, elec-
trical checks are needed. It's so
handy, so dependable, so sensi-
bly priced! Ask your jobber.
Price, including

Adjust-A-Vue - $38.95

Handle, only

Carrying Cases from $6o75

MODEL 262

the new VOM with a 7" meter

20,000 Ohms per volt DC and 5,000
Ohms per volt AC sensitivity . . . 33
ranges . . . compact
7” case with Adjust-
A-Yue Handle

Carrying Cose

100,000
Ohms
per volt!

Most sensitive VOM
avallable! A Volt-Ohm -Micraam-
meter with a big 7” meter in o cam-
pact 7”7 case...33 ranges...Adjust-
A-Yue Handle

price complete: oo $88'°o

Corrying Case

NEW!

MIDGETESTER Model 355 —New shirt-pocket size Volt-Ohmmeter $29.95
MODEL 240—Smoll VOM; 14 ranges; vp to 3000 volts AC or DC $26.35
MODEL 230—Small VOM; 12 ranges; vp to 1000 volts AC or DC $24.95
ROTO RANGER Model 221—25 Separate meters at turn of a switch $75.00

o

5203 W. Kinzie St, Chicago 44, IIl.

LABORATORY STANDARD —For instrument calibration. Price on application.

ELECTRIC COMPANY

 World's hllfges't Manufacturer of Electronic Test Equipment

o EStebrook 9-1121

In Canada: Bach-Simpson, Ltd., London, Ontario

www.americanradiohistorv.com
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rrespondence

WHERE DOES JOE LIVE?
Dear Editor:

I was very interested in Mr. Henry
Farad’s little fictional tale (January
1955). I don’t say it’s not true, but
being an American, it’s difficult to un-
derstand the troubles many people of
some countries have to go through. The
story is easy to read because it is
written in American terms.

We Americans know Joe Doaks as an
average citizen, but in his native land
he would probably be known as Josep
Doakski. Although there was no men-
tion of the city where Joe Doaks lives,
it is obvious that he lives under a gov-
ernment ruled by a dictator. (Still,
there is the possibility that in our great
country, some state or city may have
fallen prey to a ruthless ruler.)

There is one thing to be learned from
reading this story: If you happen to
live where the conditions are as stated
in Mr. Henry Farad’s article, move
your business to a state or city where
Democracy still recognizes you as a
free American.

CARL SPLINTER
Aberdeen, Wash.

(The author of the article referred
to above—*“Joe Doaks, TV Repairman”
in the January issue—lives in Califor-
nia, and presumably the laws described
are those of one of the municipalities of
that state.—Editor)

JOE NOT MISTREATED
Dear Editor:
I don’t get the idea of a Joe Doaks.

| Does the medical, legal or any other

profession have its Joe Doakses? Why
does he kick around the very thing he
expects to make a success of? Why can’t
he get started by working for a reliable
firm, learn his trade, and then go in
business for himself?

No, I am not in favor of back-door
selling or servicing. Let Joe go in
business right, or else stay out!

His kind hurts the profession; he
works for less pay, cuts prices, no over-
head, does bum jobs, makes “dog” sets

| for the regular shops.

Joe has no kick coming. He is buck-
ing an organized society founded on
sound business practices. If he and
people like him were let do everything
they wanted, regular service organiza-
tions would have to go out of business.

To curb this kind of unfair competi-
tion, we have to give up some of our
privileges and make laws.

J. M. McCaN
Mac’s Electric Shop
West Pensacola, Fla.
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/ Home Study Courses in

'J TELEVISION SERVICING

| offered by
|
|

RCA INSTITUTES

Study Television Servicing—from the very source of the latest, up-to-
the-minute TV and Color TV developments. Train under the direction

e ———

of men who are experts in this field. Tauke advantage of this oppor-
tunity to place yourself on the road to success in television. RCA

e

Institutes, Inc. (A Service of Radio Corporation of America),

thoroughly trains you in the “why” as well as the “how"

of servicing television receivers.

~——

FIRST HOME STUDY COURSE ———————

IN COLOR TV SERVICING

Now you can train yourself to take advantage of the big
future in Color TV. ECA Institutes Home Study Course
covers all phases of Color TV Servicing. It is a practical
down-to-earth course ir: basic color theory as well as how-to-
do-it servicing techniques.

This color television course was planned and developed
through the combined efforts of instructors of RCA Institutes,
engineers of RCA Lakoratories, and training specialists of
RCA Service Company. You get the beneit of years of RCA
research and development in color television.

Because of its highly specialized nature, this course is
offered only to those already experienced in radio-television
servicing. Color TV Servicing will open the doer to the big
opportunity you’ve always hoped for. Find out how easy it
is to cash in on Color TV. Mail coupon today.

SEND FOR FREE BOOKLET

Mail coupon In envelope or paste on
postal card. Check course you are inter-
ested in. We will send you a booklet that
glves you complete information. No sales-
man will call.

RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA
350 WEST FOURTH STREET, NEW YORK 14, N. Y.

/_

s

s
— -HOME STUDY COURSE IN

BLACK-AND-WHITE TV SERVICING

Thousands of men in the radio-electronics industry have
successfully trained themselves as qualified specialists for a
geod job or a business of their own-—servicing telzvision
receivers. You can do this too.

This KCA Institutes TV Servicing course gives you up-to-
the-minute training and information on the very latest
developments in black-and-white television.

As you study at home, in your spare time, you progress
rapidly. Hundreds of pictures and diagrams, easy-to-under-
stand lessons help you to quickly become a qualified TV
serviceman.

There are ample opportunities in TV, for radio servicemen

who have expert training. Mail coupon today. Start on the
road to success in TV Servicing.

MAIL COUPON NOW

RCA INSTITUTES, INC.
Home Study Dept. RE-3-56
350 West Fourth Street, New York 14, N. Y.

Without obligation on my part, please send me
copy of booklet on:

1 Home Study Course in TELEVISION SERVICING.
0 Home Study Course in CoLor TV SERVICING.

Name
(please print)
Address
City. Zone State

www.americanraldiohistorv.com
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the fabulous VHF-UHF antenna tha ';“ i
sells itself with performance!

WMP, | 1 {7 %
LY. o) | :
e 1)) | s
: [ llx I I |\
What do America’s servicemen think of Channel Master's
RAINBOW antenna? Here are their very wordst: “
"The RAINBOW brings metropolitan receﬁ-— i O :
"Gets more stations in this fringe area . “
than any other antenna made." '
"Just what our customers have been wait- IS
ing for -~ a powerful, sturdy, economical Y
antenna.® . :
tJust o few of the many letters of praise we receive daily. ‘ i
LOOK at the RAINBOW'S unique design, so deceptively simple,

tion to isolated areas."
yet so unbelievably efficient. LOOK at its advanced features: New

Spacing Formula, new Triple-Section High Band elements, new full-

efficiency Intermix Design, and the brilliant triple-power TRI-POLE! NO TH’NG

LOOK at its remarkable Yagi performance on every channel, its

sharp single lobe. LOOK at its rugged, durable 100% aluminum

construction, reinforced at all stress points. LOOK at its trigger-fast ' f

“Snap-Lock” Action, Channel Master’s fabulous preassembly that : o u. pe r Qrms

snaps open, locks open, without hardware or tightening.

With every installation, Channel Master’s RAINBOW again
proves itself the most powerful TV antenna yet developed by
modern science. Bay for bay, it out-performs every all-channel
antenna on the market today!

Get In On This High-Powered Advertising Deal

Your Channel Master distributor offers you a hard-hitting promo-
tion program which includes TV spot films, newspaper mat ads,
radio ads, full-color display material, and consumer literature,
Advertise and install America’s best known, most wanted antenna.

Here’s how the RAINBOW out-performs the famous Champion:

F.:'M [ R LT
) 1bar a1 (o1 [s1.5]e2.5(+0.5]¢3 5143 |+ +1. +3.5+4,
Chomplon . I _,}:‘:,‘;,,J[ 7:‘:!} I':L }‘uﬂ :ls ‘:”s r’nsl ;l ! ;' :Ins{ +g'l :ls,_ ;-

| srecee [HLEET TTESTSIT T EETREG 10 140 T2 41,
‘;::":‘#' /;;‘ o) Pu{ ul:n} ui ulrou I DILDIHII‘DI_‘;DI e
THEE | wsaes ez [s2sley 3 [es [vse e lez [r2 Teasiens

s Y samsow ;D]I*mf*u] o o | o8 |08 ['on 'o8 rn ‘b 0b i

There’s a RAINBOW model for every area . .,
for every purse!

for fringe and super-fringe areas:

b

model no. 331

Super RAINBOW mode! no. 331, 33750 Tist l'iorizon:'al Exclusi
stacked Super RAINBOW model no. 331-2, 7570 1y L XAy
voltage) Design

For suburban and near-fringe areas:
ChampionRAINEOW model no. 330, $236° ;,,
stacked Champion RAINBOW mode! no. 330-2, $48¢60 fise

Delivers
Ttiple-
Picture
Power!

for economy installations: =

{featuring butted tubing)
Challenger RAINBOW model no. 332, $18% y;,,
stacked Challenger RAINBOW: model no. 332-2, $3750 lisa

model no. 330-2

Prorent u. 2491,730 332-2
Ofher Parenn Pending
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" a major step forward
in installation procedur

, L’IMNH);!(
' MASTERS

4 coupling system

TENNA

.

the great Channel Master developméﬁt
that permits unlimited antenna combinations

the NEW WAY, the BEST WAY,
the only AUTOMATIC WAY to get
all-channel, all-direction reception . ..

!

'@ Without rotators!

SelecTenna means: no extra control unit on
the set; no moving parts to get out of order;
antennas are always in perfect orientation.

° Without switches!

SelecTenna means: no manual switches ta
bother with; better performance because cou-
plers have less insertion loss than switches.

® Without multiple lead-in wires!

SelecTenna means: neater, more profes-
sional installations, because no complicated
wiring enters the home. Only one lead connects
to the set.

This modern way to obtain multi-directional
reception — with its individual band.pass
filter networks — offers the consumer great
convenience advantages possible in no other
system. There’s never been anything like it!
The SelecTenna System is rapidly replacing all
older methods. Use it on your next “‘multi-
direction” installation!

Tt T
FREE TECHNICAL @
ADVISORY SERVICE ¢

| Ovur engineers will ¢
tell you the correct

hook-up for your area. ¥
Merely list the chan-

nels you expect to re- I
ceive, as well as the
different anteanas you

I &Rt

Simple as:

&

would like to hook }
up. No charge or
| obligation.

Simply select your
channel on the set-.-

list prices

the right signal is $542
always there ! each

Including mounting
hardware and
connecting wire,

@«; CHANNEL MASTER CORP. ...coviii. o v

. The World's Largest Manufacturer of Television Antennas and Accessories

Copyright 1954, Channel Master Comn

WWW.americanradiohistorv.com

Couplers snap
together.

This particular
interlocked stack
consists of

four Antenna
Couplers and
one Hi-lo Coupler,
for joining two
High Bond and
two Low Band
antennas,

-
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the ONE@ line
that has everything

a model for AZRZE

every need

PR -?;-WE? 5 ¢ % g
. e : \_/‘* -‘}" .’/.! v’» i
X m‘“, Ay Yt

Dt h
N

model TR-12

: — ; ial combina-
e i poitae - e 2

g complete rotor, includ-

o ing thrust bearing.

SHA RPEST TUNING o / [ Handsome, modern cab-
inet with meter contro!

AUTOMATlc ROTO R [ y = T i dial, uses 4 wire cable.
/ y i i model TR-11

) ; J 1 TR-12 with-
model AR-2 ... complete, automatic - ; ou's?h"::s?::eovinzg.w'

rotor with thrust bearing. Handsome modern

design cabinet, uses 4 wire cable.

model AR-1 ... some os LY
AR-2 without thrust bearing.

Here is the one COMPLETE line of
rotors...everything you need because
there is a CDR rotor for every need!
mode! TR=-4 SIX skillfully engineered models... ALL
oL LCCT 700 Ll FIELD TESTED AND PROVEN by

complete with handsome,

model TR=-2 T

..the heavy-duty rotor;
with plastic cabinet fea-
new, modern cabinet with
METER control dial, uses 4

turing "Compass Control ” thousands and thousands of satisfied
illuminated perfect pat-

tern dial, uses 8 wire cable. e 2 wire cable. users from coast to coast.

THE RADIART corp.

CLEVELAND 13, OHI1O

CORNELL-DUBILIER

SOUTH PLAINFIELD, N.J.

22 = RADIO-ELECTRONICS
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You Get
Valuable Book

Now! The most liberal “get-acquainted” offer you’ve ever seen!
Think of it—Coyne gives you this big, new 1955 Edition of
book. “150 Radio-Television Picture Patterns and Diagrams Ex-
plained”, ABSOLUTELY FREE. This up-to-the-minute, practi-
cal book gives you complete 11 x 22” Sch2matic Diagrems cover-
ing 170 models Radio and Television Sets. Also analysis of TV

= i S Ay
=

= AMILA MU gy

K919~ 4a910.- masi0 .4
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>
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SEIa2uid NOISIANYIL 3
“arrd !Q”MV’H‘!"
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RNV BHO0NS FI100¥L 3
DNIAYIS NOISIATIIL TYILIE NG

2
T o

2500 PAGES OF PRACTICAL RADIO AND
TELEVISION FACTS AT YOUR FINGER TIPS!

Vol. 1. APPLICATION OF TELEVISION-RADIO PRINCIPLES:
300 pages, covers resonance & tuning, amrglifiers, oscillators, etc.
Vol. 2. RADIO, TELEYISION & FM RECEIVERS: 183 pages, covers
rectifiers, high frequency, short wave, FM, entennae, etc.

Vol. 3. RADIO-TELEVISION CIRCUITS: 336 pages, covers power
tubes, de-coupling, distortion, photo-tubes, phase irverters, etc.
Vol. 4. LATEST INSTRUMENTS FOR SERVICING RADIO-
TELEVISION: 343 pages, covers all types of testing irstruments,
their use in service work.

Vol. 5. TELEVISION SERYICING & TROWBLE-SHOOTING
MANUAL: 400 pages, practical servicing of all types of TV
sets, UHF, boosters, color TV printed in 4 colors, ete.

% PLUS TV CYCLOPEDIA!

A ““must” for the TV serviceman. Quick answers to all TV problems in
A-B-C order, cross-indexed. 762 pages, fully illustrated; covers hundreds

of facts on servicing, installation, alignment, UHF, transistors. much more.
ELECTRICAL

COYNE "ol

500 So. Paulina St., Dept. 35-T1, Chicago 12, lIi.

MARCH,

1955

Servicing with picture tube petterns including many
actual trouble-shooting patterns. Large 8% x L1” pages.
Full instructions show you how to read and use the
diagrams. This valuable book is a FREE GIFT to you,
for just asking to see the great new Coyne 6-book set,
“Applied Practical Radio-Television™!

AT LAST! MONEY-MAKING “KNOW-HOW” ON
TRANSISTORS, COLOR TV AND SERVICING

You get all the right answers to today’s TELEVISION-RADIO
servicing problems-——and get them quickly—in Coyne’s great new
6-volume set. Right at your finger-tios is the TV-Radio knowl-
edge that makes you worth more money! Over 5,(00 practical
facts and data are fully covered in easy-to-understand fashion in
volumes 1 through 5. Every step is completely explained—from
principles of radio and television to inmstalling, servic ng, trouble-
shooting and aligning including full facts on COLOR TV and
UHF, adapters and converters. Also includes latest nformation
on TRANSISTORS. Hundreds of photos, illustrations, charts and
diagrums help you understand quicker. For speedy on-the-job use,
I’ll also include the famous 762 page Coyne TELEVISION
SERVICING CYCLOPEDIA—covering today’s television problems
in easy-to-find alphahetical order. Use this complere 6 volume
TV-RADIO LIBRARY FREE for 7 days. Get the valiable Picture
Pattern-Diagram Book ABSOLUTELY FREE!

ACT NOW—SEND NO MONEY!

Just mail the coupon for Coyne’s 6 vo ume set on 7 days free trial.
I'll include the book of 150 TV.RATIO Patterns & Diagrams. If
you keep the set, pay $2 in 7 days a1d $2 per month until $22.50
plus postage is paid. (Cash price, $20.95.) Or you cen return the
library at our expense in 7 days and >we nothing. Ei.ker way, the
book of TV-Radio Parterns is yours to keep FREE! Tzke advantag
of this offer AT ONCE!

T
RlC:fh;‘cc‘" Book

pt ';? ol Monager
'l ke ; v. Ch:c09° 12, iy ]
I anta,
- Inclyg, "o Practica) p¢ of your
e TV~RAD10 If’?;l'a‘relevisio ?."A"leimetl Offer? !
....... & iuyﬂmsnB L’ays FRE‘;;“-"TRS’CIICI '
.................... ook FREgt® TRIAL
............................................ Age,._.”.
............... Zony, .
e b e State i
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PMILEAS Focc,
MEET NELLIE BLy!

ENGINE 93 streaked through Arizona, its eight
steel wheels flailing the track. And when the voung
lady at the controls thought the engineer wasn’t look-

ing, she opened up the throltle another notch.

She was Nellie Bly, reporter for the New York
World. And she was in a big hurry to reach Jersey
City and beat a fictional man in a trip around the
globe. The man’s name was Phileas Fogg, phlegmatic
English hero of a popular novel by M. Jules Verne:

Around The World 11 80 Days.

And beat him she did—in just over 72 days—with
only one dangerous incident. A “titled cad” tried to
flirt with her in the middle of the Indian Ocean, but
even he subsided when she threatened to signal the

nearest U. S. man-of-war.

M. Verne cried “bravo!” when he heard her tri-
umph. And all 1890 America cheered. For hers was
the authentic American spirit that translates dreams

into practical realities.

It’s the same spiril that lives in today’s 160 million
Americans, who —far from incidentally —are the real
assets making U. S. Series I& Savings Bonds one of

the world’s finest investments.

Why not profit by your faith in your fellow Amer-
icans and yoursell? Guard your future, and your

country’s, by buying Bonds regularly!
* * *

It’s actually easy to save money — when you
buy United States Series E Savings Bonds
through the automatic Payroll Savings Plan
where you work! You just sign an application
at your pay office; after that your saving is
done for you. And the Bonds you receive will
pay you interest at the rate of 3% per year,
compounded semiannually, for as long as 19
years and 8 months if you wish! Sign up today!
Or, il you're self-emploved, invest in Bonds
regularly where you bank.

SAFE AS AMERICA~
U.S. SAVINGS BONDS

RADIO-ELECTRONICS
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. C. Lane, B.S., M.A,
PreSIdem Radio-Tele-
vision Training Asso-
ciation. Executive
Director, Pierce School
of Radio & Television.

Next to the atom and hydrogen bombs, the biggest
noise being made today is by the booming radio-
television-electronics industry.

Now, while the boom is on in full force, is the time market

for you to think about how you can share in the high
pay and good job security that this ever-expanding field
offers to trained technicians.

Just figure it out for yourself. There are more than 400
television broadcasting stations. operating right now

Super-Het
Radio Receiver

RF Signal
Generator

opportunity for review and practice.

C-W Teitephone
Transmitter

Combination Voltmeter-

Public Address System Ammeter-Ohmmeter

LEARN BY DOING As part of your training, | give you enough equipment to
set up your own home laboratory and prepare for a BETTER PAY TV job. You build
and keep a professional GIANT SCREEN TV RECEIVER complete with big picture
tube (designed and engineered to take any size up to 21-inch) . . . also a Super-
Het Radio Receiver, RF Signal Generator, Combination Voltmeter-Ammeter-Ohmmeter,
(-W Telephone Transmitter, Public Address System, AC-DC Power Supply. Everything
supplied, including atl tubes.

EARN WHILE YOU LEARN Almost from the very start you can earn extra
money while learning by repairing radio-TV sets for friends and neighbors. Many of
my students earn up to $25 a week . . . pay for their entire training from spare
time earnings . . . start their own profitable service business.

FREE FCC COACHING COURSE Qualifies you for Higher Pay! Given to all
my students AT NO EXTRA COST. Helps you qualify for the TOP JOBS in Radio-TV
that demand an FCC license! Full training and preparation at home for your FCC
license.

B(wlio a,@mm naim&nq ﬂméa,tww
52 EAST 19th STREET e NEW YORK 3, N. Y.

Licensed by the State of New York ® Approved for Veteran Training
MARCH, 1955

and hundreds more to be built; more than 30 million
sets in the country and sales increasing daily. By 1955
moderately priced color television sets will be on the

No experience necessary! You learn by practicing with professional equipment
| send you. Many of my graduates who now hold down good paying technician
jobs started with only grammar schoo! training.

If you have previous Armed Forces or civilian radio experience you can
finish your training several months earlier by taking my FM-TV Technician
Course. Train at home with kits of parts, plus equipment to build BIG SCREEN
TV RECEIVER. ALL FURNISHED AT NO EXTRA (OST!

After you finish your home study training in the Radio-FM-TV Techniclan
Course or the FM-TV Technician Course you get two weeks, 50 hours, of
intensive Laboratory work on modern electronic equipment
school in New York City, Pierce School of Radio & Television.
THIS EXTRA TRAINING 1S YOURS AT NO EXTRA (OST WHATSOEVER. My &
courses are complete without this extra training, however. It is just on added

and the color stampede will be on.

All these facts mean that good jobs will he looking for
good men. You can be one of those men if you take
advantage of my training now — the same training that
has already prepared hundreds of men for successful
careers in the radio-television-electronics field.

RADIO-FM-TV
TECHNICIAN
TRAINING

FM-TV
TECHNICIAN
TRAINING

EXTRA

LABORA

TRAINI

NEW Y
cir

ORY
G IN

at our associate
RK

AT NO EXTRA
cosr!

My School fully approved to train veterans
under new Korean G.l. Bill. Write discharge
date on coupon.

Ty 08
gnﬁ““"“m
st

fREE

e U
of sUTURE
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MAIL THIS "COUPON TODAY!

no salesman will call!

DEPT. R-3

Mr. Leonard C. tane, President
RADIO-TELEVISION TRAINING ASSOCIATION
52 East 19th Street, New York 3, N. Y.

Dear Mr. Llane: Mail me your NEW FREE 800K, FREE SAMPLE LESSON, ond
FREE aids that will show me how | can make 816 MONEY iN TELEVISION. ¢
understand | am under na obligation ond no salesman will call.

{PLEASE PRINT PLAINLY)

Name,

Address,

City. Zone. State,

| AM INTERESTED IN:
3 Rodic-FM-TY Technicion Course VETERANS

[0 FM-1¥ Technicion Course Gi;g ﬁ!a'e of
O 1V Comeramon & Studio Fechnicion Course Sencde

N
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the KEY I

to your problem

" metal-cased

MULTIMETER

g

30. PaAsADENA

the NEW LOOK in

vours
RANGE Y
‘.A1-001345 lg-*a
N 008= 173y, > 502
= LT3V, 5000 (4 1] 130138 )
; e 3 500138

e NG

POCKET SIZE WITH A 473" LENGTH SCALE

w E l EAV E I 'I' 'I' o Yo U SEPARATE QENCGUERZEF;LSQ:SES SWITCHES
WOULD YOU BUY A PLASTIC-CASED WRIST WATCH . . .

ONLY 2 JACKS
if you could buy the finest movement in « magnetically
shielded metal case?

Phaostron, world famous manufacturer of ENVIRON-
MENT FREE PRECISION AIRCRAFT EQUIPMENT for Mili-
tary and Industrial uses introduces a new concept in
Multimeters. This magnetically shielded, metal-cased
555" compares with plastic-cased multimeters as a
fine watch in a precious metal case would compare with
a plastic wrist watch.

COLOR CODED SCALES ARE RED, GREEN, BLUE & BLACK
ACCURACY 3% DC, 4% AC

The shielded, shatterproof and anti-magnetic case in-
sures continued accuracy and integrity of this instru-
ment for years to come.

Phaostron ‘555" Multimeter incorporates more ranges,
including AC current, greater visibility, simplified and
functional controls and the greatest value offered to
date.

See the Phaostron ‘*555'", note its many ovutstanding

features, its beautiful satin chrome case, its compact- " e
ness and light weight, and you will know why 555" MULTIMETER

complete with probes and batteries
‘““YOU CANNOT BUY BETTER'" » at your PARTS DISTRIBUTOR

Manufactured by PHAOSTRON COMPANY o 151 Pasadena Avenue  South Pasadena, Calif., U.S.A.
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ENGINEERING EXCLUSIVES...

REASONS WHY...

ﬁ% 1 STOP WATCI gL
£ - ™~ Pinpoint control system: is ubgk
'\ﬁ. s

A CCURACY

consistent accu-
b-ichin 12 degree

racy of indication. Stops antenna§
of desired position. Ne drift or ¥

. r 'I|:|

\® e 2 SMARTLY STYLED CONSOLERS

WITH PIANO TUNI 3@

~ The striking control console is c{csign'."d‘ff# b&?ry of des
r-ﬁ,wcu_gs‘mg f-operation. Actuates the fotator itk

~ slightest touch. Available in mahogany or -vory cubinet.

l I .. @
h .

the

. '::l 4 REPLACEABLE BACTORY SEALED
T ~ CARTRIDGE U NIT

Sealed power drive ﬁﬁ&dimin:m?:rmer need of dis-

mantling the antenna whHegS % Simply loosen 3

screws to remove the sealed UNIEEEEIEES

4 POWERFUL INLINE DESIGN .

Supports direct dead weight load cf largest stacked JAEFaAy 1 i‘
Resists downthrust and bending momeat. Built-in@sh i
bearings. No extra parts to buy. No breakable offscidbeasin

I
5 _COEORRUL “CARRY-ALL” CARTON

Safely protects Roto-King'en rout= . . . eases on-the-job
carrying of unizs w+ . comes in handy in the shop or

around the"home. A JFD mercaandising extra at no
"extrd cost.

6 AUTOMATIC VOLTAGE 7 BALANCED POWER 8 390 DEGREE ROTATION
COMPENSATION Close tolerance 3200:1 reverted gear 390 deZrees— the broadest traverse range

Advanced circuitry achieves auatomatic drive (within .002 in. tolerance) effi- nowin use — specds and simplifies station

voltage compensation for stability and  ciently transmits 100% of developed selection beyond standard 360

exzctness of indication despite line volt-  power. No inhesenty weak worm geais. de'&ree revolution.

age fluctuations.

Model Style List

RT IOO'M Mahogany $44-95
RT 100 'IV Ivory $44.9 5

Write for 8-page Rofo-King
engineering brochure No. 288.

‘gﬁa‘r‘s‘) Look to JFD for Engineering Leadership!
; ) MANUFACTURING CO., INC.

‘i—:{z;f'.’
6101 16th AVENUE, BROOKLYN 4, N. Y.
INTERNATIONAL DIVISION: 15 Moore Street, New York 4, U.S. A,
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OUR HATS

ARE OFF TO YOU...‘ <

On the occasion of National Television Servicemen’s
Week, Chicago Standard Transformer
Corporation pays tribute to you. You have

done a magnificent job in maintaining

the more than 30,000,000 television

sets in the nation today.

In a highly technical area, which almost daily
grows more and mora complex, you have

kept up with the new developments,

and have serviced a rapidly increasing number
of sets. We salute you for the noteworthy

Jjob you have done.

Chicago Standard is proud to have played a
small part in your accomplishment. We
pledge our continuing efforts to make your
work easier and more profitable. You

can depend on us to keep supplying you with
STANCOR exact replacement components
and accurate replacement information.

CHICAGO STANDARD TRANSFORMER CORPORATION .oy arewe ©
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The practical experience you already have—PLUS the advanced
technical training we offer you—can assure you of excellent pay, a
bright future and job security in all electronic fields, including—

The data that
launched thousands
of careers is yours

B BROADCASTING (AM & FM)
B MANUFACTURING

B SERVICING

B TELEVISION

B COMMUNICATIONS

B AERONAUTICS

H ARMY, NAVY, AIR FORCE AND COAST
GUARD ELECTRONICS

Thie FREE BOOK...

tells you how CR
the booming world of

RADIO-TV-EI.ECTRONICS

best jobs in

i

El helps you get the

AVAILABLE TO VETERANS UNDER Gl BILL

THE BETTER TRAINED MAN
WRITES HIS OWN TICKET

CREI specializes in helping you cash in on
THE BEST OPPORTUNITIES available
to elecironic engineering technicians. Op-
portunities pass by the partially or poorly
trained man. But in teday’s booming world
of electronics, the technician with CRED’s
advanced training can bank on good pay,
a bright future, job security. Our formula
for your success: We give you the BEST
in training. You, in turn, use this training
to win the BEST career opportunities—in
telecasting, AM and FM broadcasting, TV
manufacturing, radio-tv servicing, research,
2-way mobile radio, aviation electronics,
industrial electronies, sound motion pic-
tures, and many other electronic fields.
Proof that CRED’s training is BEST . . .

CREI TRAINING PRODUCES
PROMOTION, PAY INCREASES—
WITHIN A SHORT TIME

Here are but a few letters received from
CREI students, reporting what benefits
their training has brought them:

“In this time of less than two years, I have alniost
doubled my salary and have goue from wireman, to
engineering assistant and now to junior engineer. I
liave CREI to thank.”—Frank A. Eclert, 22 Clover
Lane, Levittown, Pa.

“l chose CREI training upon recommendation of
two top engineers. Before 1 completed the course [
became 1ransmitter chief of a SKW station. I am now
employed as a technician at a 100 KW TV station,
and in spare time have a good TV sales and service
business.’—dAriie D. Patton, 203 Burke Ave., San
Antonio, Tex.

1 have the greatest regard and the highest respect
for your courses. I advanced to U.S.N. Chief Avia-

tion Technician a year ago solely on the strength of
Ihese courses."—E. E. Gorig, 3077 Fireside Road,

CAPITOL
RADIO ENGINEERING
INSTITUTE

Accredited Technical Institute Curricula

DEPT. 143.B 3324 16th St., N.W.,
Washington 10, D.C.

MARCH, 1955

CREl STUDIES BEST
GEARED TO NEEDS OF EMPLOYERS

CREI has been a leader in technical educa-
tion since 1927. We stay abreast of industry
developments (we were working on color
TV courses, for example, long before color
TV was commercially available). Our
courses are thorough, practical, up-to-date.
Many of America’s largest companies prove
the superiority of CREI’s instruction meth-
ods by choosing and paying CREI to train
their own technical staffs. Among them:

United Air Lines, Canadian Broadcasting .

Corporation, Sears, Roebuck -and Ca,
Bendix Products Division, All America
Cables and Radio, Inc., Radio Corporation
of America.

CRElI GRADS ARE
IN DEMAND

CREl graduates have a reputation for
being well-trained. They are successful be-
cause they’re taught what they need to
know. They’re able to get top jobs as elec-
tronic engineering technicians. Employers
contact us regularly, wanting to hire our
graduates for good jobs. In fact, our Place-
ment Bureau can’t keep up with demands.
I'ypical requests, received recently:

‘Openings will occur in the GS.10 grade, siarting
salary $5500 per year, for men who can qualify for the
servicing of 35mm motion picture sound and projec-
tion equipment. Although some previous experience
in this field is desirable. it is not essential if the in-
dividual has sufficient training in radio . . .”—De-
partments of the Army and Air Force, St. Louis, Mo.

To bhelp us answer yo
re@uaest mtell-gently,
please give the follow-
ing information:

FREE—Send For It
NOW!

“Just about four months have passed since I made
my first recruiting irip to CREI. As a result of that
visit Messrs. Kohs. Plante and Wenger are now mem-
bers of the Laboratories and Mr. Kresge soon will be

. we have some openings now and will have
others . . .'—Bell Telephone Laboratories, Murray

Hill, N.J.

PASS FCC EXAMS EASILY

CREI training equips you to pass FCC
commercial license exams, qualify for top
jobs.

START YOUR OWN BUSINESS

Our training also has launched many a
graddate on a successful, self-owned bus-
iness career in an electronics field.

CREI RESIDENCE -SCHOOL

also offers instruction at same high tech-
nical level in Washington, D. C. Classes
start at regular intervals. Qualified resi-
dence school graduates earn degree: Asso-

ciate In Applled Science. Check coupon if
you prefer residence study.

ACT NOW!
FILL OUT COUPON TODAY

You owe it to yourself to investi-
gate our proven career prepa-
ration plan. No obligation.
You'll receive our book,
“Your Future in The New
World of Electronics” right
away. Send for your
free copy todayl

Mail This Coupon Today for Your FREE BOOK

CAPITOL RADIO ENGINEERING INSTITUTE
Accredited Technical Institute Curricula
DEPT. 143-B, 3324 16th St., N.W., Washington 10, D.C.

Tlease send me your course outline and FREE Iliustrated Booklet ‘‘Your Future
in the New World of Electronics'” . . .
study courses in Practical Electronics Englneering.

describing opportunities and CREIL home

1
|
|
|
|
|
[] Broadcast Radio Engineering (AM, FM. TV) |
|
|
|

""""" [] Practical Radio Engineering
SCHOOL CHECK
BACKGROUND FIELD OF
GREATEST i isi i i
R o [ Practical Television Engineering oy, FM&{\(_lvanced
ELECTRONICS [J Aeronautical Electronics Engineering AM Servicing
EXPERIENCE ........
___________________ Name
IN WHAT BRANCH OF ELEC.
TRONICS ARE  YOU MOST Street
INTERESTED?
(O e e B Zone......... State ... ... I
CHECK : [J Residence School [] Veteran I
e e T ST B = e S e S e S S e —
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“‘ ¥ A
1 ART

in his 82nd year, needs no introduction to the

knowing citizens of the world. Indeed his
name has been a household term for more than
a generation, wherever the wonders of radioelec-
tronics have penetrated. The patentee of over 300
inventions, de Forest is of course best known for
his discovery of the three-element electronic tube
which made possible modern radio, electronics and
television. Even more important than the ‘radio
tube itself was de Forest’s discovery of the tube’s
magical powers as a radio detector, radio and audio
amplifier and as an oscillator in “feedback’ or
regeneration circuits. The patents on these historic
inventions were twice sustained by the U. S.
Supreme Court.

De Forest, a prolific inventor, also invented the
first practical radiophone, which soon became
modern broadcasting. Electronic sound-on-film was
still another of his outstanding contributions, mak-
ing possible our modern talking motion pictures.

These and hundreds of other inventions earned
him the richly deserved title of “Father of Radio.”
Honored in the U. S. and in many foreign countries,
where his genius has been recognized for decades,
he was the recipient of numerous medals and
awards, only a few of which will be mentioned here:
Gold Medal, World’s Fair, St, Louis, 1904 ; Panama
Pacific Exposition, San Francisco, 1915; Medal of
Honor, Institute of Radio Engineers; Elliot Cresson
Medal, Franklin Institute; John Scott Medal, City
of Philadelphia; Prix La Tour, Institute of France;
Cross of the Legion of Honor, France; Edison
Medal, 1946. In addition to the 1899 Ph. D. Degree
from Yale and the honorary D. Sc. Degrees from
Syracuse in 1919 and Yale in 1926, he was given
the Degree of D. Eng. from Lewis Institute in 1937;
LL. D. from Talladega College and Beloit College
in 1951; and the honorary Degree of D. Sc. from
the College of Osteopathic Surgery in 1951.

Yet the greatest accolade of all, the Nobel Prize
for Physics, for some unknown reason was never
awarded. This seems all the more strange in
view of the fact that the Swedish Academy of
Science, the donor of the awards, gave the 1909
Nobel Prize to Marconi, for his great contribution
to wireless telegraphy.

Can there be any reasonable doubt that Dr. de
Forest’s radioelectronic accomplishments far over-
shadow those of Marconi’s? If we measure Mar-
coni’s gifts to humanity against those of de Forest,
it will be acknowledged by most qualified judges
that despite the admittedly great treasures which
Marconi left to us, the Father of Radio outranks
him decisively. De Forest has enriched our lives to
an astonishing degree—in the arts, in entertain-
ment, in progress and in industry, in the betterment
of our health, and in the saving of countless lives
due to the radiophone, broadcasting, and faster

DR. LEE DE FOREST, Father of Radio, now

MARCH, 19585

RADIO -
ELECTRONICS

Hugo Gernsback, Editor

%Forest Nobel Prize Overdue

communication to the ends of the earth.

If ever there was a great world-wide benefactor
of humanity, that man is de Forest. Yet he has
been treated rather shabbily by his fellowmen—
particularly in worldly rewards. At 82 he still must
earn his living.

We would like to repeat a statement made by the
present writer in our January 1947, de Forest Anni-
versary Number (40 years of the Vacuum Tube) :
“VERILY”—to paraphrase Winston Churchill:
‘NEVER IN THE HISTORY OF THE WORLD
HAS SO MUCH BEEN OWED, BY SO MANY
TO ONE MAN—LEE DE FOREST.”

Never too affluent, de Forest could not afford,
even in his most prosperous days, the luxury of a
publicity or public relations counsel. In conse-
quence he never did have a continuing favorable
press in the land of his birth. Therefore others
must try and do for him what obviously should have
been done years ago.

For that reason this publication has undertaken
to address the Swedish Academy of Science in the
hope of securing the coveted award for the Father
of Radio in his lifetime.

This will consist largely of letters from scientists,
engineers, bodies of learning, industrial leaders
and similar figures. RADIO-ELECTRONICS therefore
appeals to all such persons in its readership to write
a letter, stating why, in their opinion, Dr. de Forest
is entitled to the Nobel Prize in Physics—which
also carries a cash award of over $33,000.

Please proceed as follows:

1. Write letters on two of your standard letter-
heads, 81% x 11 inches, typewritten only. (One
letter to be an original, the other a duplicate.)

2. Address your letter to: Board of Directors,
The Nobel Fund, Swedish Academy of Science,
Stockholm, Sweden. Forward both copies to:

De Forest Nobel Prize Committee, c/o RADIO-
EL}%JTRONICS, 25 West Broadway, New York 7,
N.Y.

The original letters will be bound into a volume
(or volumes) for presentation to the Academy.
The duplicates will be bound similarly and pre-
sented to Dr. de Forest.

3. The closing date for receipt of all letter-peti-
tions has been set for April 30, 1955. Kindly observe
this date.

4. RADIO-ELECTRONICS will bear all costs and
expenses of this project, presentation to the
Academy, circularization to various bodies of learn-
ing, etc.

FINALLY—PLEASE DO NOT DELAY YOUR
LETTERS—AND KINDLY NOTIFY INTER-
ESTED FRIENDS. AT DR. DE FOREST’S AD-
VANCED AGE, TIME IS OF THE ESSENCE—
IT IS LATE—EXCEEDINGLY LATE...

—H. Gernsback

31
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TELEVISION

External view sh

HE vertical type of TV chassis con-

struction introduced recently has

led to the development of more

compact TV receivers and paved
the way for the reintroduction of port-
able TV receivers. One of the latest of
these is the Emerson model 1030D 14-
inch set.

The receiver (Fig. 1) has 18 tubes
(including picture tube) and a pair of
selenium rectifiers in the power supply.
The tuner, not shown in detail, is a
Standard Coil series 6500 v.h.f. turret
type with a 6BZ7 cascode r.f. amplifier
and a 6U8 triode oscillator and pentode
mixer. The antenna input circuit has
two fixed i.f. traps that reduce inter-
ference in the 40-mec i.f. range and one
tunable trap that can be adjusted in the
field to reduce interference further in
the i.f. range.

Mixer stability is obtained by reduec-
ing the screen bypass capacitor from
.0015 to 220 puf. Degeneration thus pro-
duced cancels the regeneration caused
by interelectrode and stray capaci-
tances.

Some of the early-production sets use
a tuner with a 6J6 mixer-oscillator. In
these, a small coil is connected between
the mixer grid and plate to form a par-
allel-resonant circuit with the tube’s
grid-to-plate capacitance and prevent
feedback of the 40-mec i.f. signal from
the mixer plate to grid. A capacitor in
series with this coil blocks the flow of
d.c. from plate to grid.

The 41-45-me output of the mixer is
coupled to the first i.f. amplifier through
low-impedance link coupling network
T1-C1-L3. The 15-ohm resistor in the
grid return of V1 couples T1 and L3 so
they appear as a tuned transformer
whose windings can be peaked to the
same frequency. The if. input circuit
response is not affected by lead dress
and lead length because the coupling im-

32

pedance is low—about 15 ohms.

Series-tuned circuits 1L1-C2 and L2-C3
in the low-impedance link are adjacent-
channel sound and accompanying sound
traps tuned to 47.25 and 41.25 me, re-
spectively. The composite (sound and
video) i.f. signal is amplified by V1, V2
and V3 connected in stagger-tuned cir-
cuits using bifilar type transformers.
Lead lengths, lead dress and stray cou-
pling through tube capacitances make
it necessary to neutralize the 40-mc i.f.
amplifiers.

This is done by using smaller-than-
normal screen bypass capacitors. The
portion of the signal voltage that re-
mains on the screen grids causes de-
generative feedback. This cancels the
regeneration caused by signal-voltage
feedback through the plate-to-grid ca-
pacitance of the tubes. The neutraliza-
tion prevents oscillation in the indi-
vidual stages.

Since the screen capacitors are used
for bypassing as well as neutralization,
their values are critical and replace-
ments must be of the same value and
type and must be placed in the same
physical locations with leads cut as
short as possible.

The response of the i.f. amplifier strip
is adjusted so just enough sound carrier
signal passes through to heterodyne
with the video carrier in the video de-
tector to produce the 4.5-mc intercarrier
sound i.f. signal. The sound i.f. signal
is obtained from T5, the combination
4.5-mec sound trap-sound i.f. trans-
former and fed back into the grid cir-
cuit of V2, the second video i.f. and
sound i.f. amplifier. The secondary of
T5 appears as a 4.5-mc tuned circuit in
series with the 40-me i.f. transformer
T2. The amplified 4.5-me signal is de-
veloped across L5 in series with the
40-mec i.f. transformer T3 in the plate
circuit of V2. The 4.5-me signal is fed

Wwww.americanradiohistorv.com

ng a new design in TV receivers

ortable

By ROBERT F. SCOTT

TECHNICAL EDITOR

to the grid of the 6AU6 sound limiter.

Although V2 operates as a reflex am-
plifier with 40- and 4.5-mc resonant net-
works in the plate and grid circuits, the
resonant networks do not interact be-
cause the impedance of each is negli-
gible at the resonant frequency of the
other.

The a.g.c. system

The a.g.c. detector uses half (pins 2
and 5) .of the 6AL5 (V4). It rectifies
the positive half of the modulation en-
velope and develops a negative voltage
across R14. This voltage is added to the
negative d.c. voltage that the video de-
tector (pins 1 and 7 of V4) develops
across R18 to produce an a.g.c. voltage
approximately equal to the peak-to-
peak carrier voltage of the incoming
signal.

The noise factor of the cascode r.f.
amplifier is lowest when gain is maxi-
mum. Thus the a.g.c. voltage is delayed
and is not applied to the tuner until the
incoming signal is strong enough to
overload the i.f. amplifier. A positive
bucking voltage is tapped off the screen
of the 6AU6 sound limiter and fed
through a 10-megohm resistor to the
tuner a.g.c. line The grid-cathode cir-
cuit of the input section of the cascode
r.f. amplifier acts as a clamping diode
to hold the tuner a.g.c. line at contact
potential-—about —0.7 volt—until the
incoming signal is strong enough to de-
velop sufficient a.g.c. voltage to over-
come the positive delay voltage.

The video amplifier

The primary of T5 in the video de-
tector output circuit functions as a 4.5-
me trap to prevent the sound i.f. signal
from reaching the 6CB6 video ampli-
fier. The 440-zh r.f. choke in the ampli-
fier grid circuit further isolates the i.f.
signal from the video amplifier cireuit.

RADIO-ELECTRONICS
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TELEVISION

The single-stage video amplifier inverts
the video signal so it appears with posi-
tive sync on the cathode of the 14HP4
picture tube. A combination of series-
shunt peaking and low plate load re-
sistance (6,800 ohms) shapes the re-
sponse of the video amplifier for good
picture quality. Contrast is controlled
by the 1,500-ohm potentiometer in the
cathode circuit.

The video amplifier is connected as a
tetrode with the screen and suppressor
grids tied together. Wide variations in
6CB6 characteristics cause some tubes
to draw grid current when driven hard
(with contrast control set to maximum)
in normal service as pentode amplifiers.
Grid-current flow causes clipping of
the positive (white) peaks and results
in white overload appearing as muddy
whites and highlights. The tetrode
operation, tube characteristics are less
critical and grid-current flow is mini-
mized.

34

The Emerson model 1030D 14-inch chassis.

The sync circuit

Composite video is fed ta the video
amplifier with sync negative. The am-
plifier is adjusted so that noise pulses
of greater amplitude than the synec tips
drive the tube to cutoff and are clipped
at syne-tip level in the plate circuit. The
composite video is fed from the plate
cireuit to the grid of the sync separator
through the picture stabilizer control.
Noise clipping in the video amplifier im-
proves sync stability.

The amplified video with sync posi-
tive is fed to the sync separator through
a double time-constant network C34-
R41 and C35-R42 further to improve
sync stability against impulse type
noise. The large grid-leak resistor and
low plate resistor assure that the synec
separator will conduct only during sync
pulses so blanking and video informa-
tion cannot pass through and disturb
the sweep oscillators.

WWW.americanradiohistorv.com

Phase inverter V10-a follows the synec
separator to provide positive-going sync
pulses needed for syncing the horizon-
tal oscillator. Negative-going sync
pulses are tapped off the cathode of
V10-a and fed to the vertical integrator
consisting of two series 3,300-ohm re-
sistors and two shunt .0033-4f capaci-
tors. This R-C network forms a low-
pass filter that removes the horizontal
sync pulses and passes the vertical
pulses to the vertical oscillator.

Vertical deflection

The vertical oscillator is a free-run-
ning multivibrator using half of a
128N7 (V10-b) and a 6S4. Sync pulses
are fed to the grid of the 684 to control
the operating frequency. Picture height
is controlled by varying the plate volt-
age to V10-b with a 2-megohm variable
resistor. Linearity is controlled by the
variable 6S4 cathode resistor that sets
the operating point for the tube. Line-
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arity, height and hold control settings
interact to some extent so the hold con-
trol should be adjusted for good stabil-
ity and then touthed up slightly after
the size and linearity controls have been
set.

Horizontal deflection

The horizontal oscillator and a.f.c.
circuit is an improved version of the
Synchroguide. V11-a is the a.f.c. tube
and V11-b the free-running blocking os-
cillator whose frequency is controlled
by its grid bias. In this circuit parallel-
resonant network L11-C44 has been
added between B plus and the tap on
blocking transformer T8.

When voltage is applied to the cir-
cuit, plate current gradually increases
through the upper half of T8 and in-
duces a voltage in the lower half that
drives the grid positive.

The positive grid voltage increases
the plate current and the process is
cumulative until plate saturation oc-
curs. At this point the positive volt-
age disappears from the grid.

The positive grid voltage results in
grid-current flow that charges grid ca-
pacitor C43 with its grid side negative.
This capacitor discharges through R55
and R56, developing a negative voltage
that drives the oscillator to cutoff. The
tube remains cut off until C43 dis-
charges to the cutoff bias level.

Fig. 2-a shows the voltage waveform
on the grid of the oscillator due to the
discharge of C43. Note how the curve
tapers off and begins to parallel the
cutoff-bias line as the charge decreases.
A positive pulse—sync or noise—arriv-
ing at the grid before the capacitor
voltage drops to cutoff would drive the
tube into conduction and increase 1its
operating frequency.

Parallel-resonant circuit L11-C44
helps prevent premature triggering of
the oscillator by noise pulses. When the
blocking osecillator cuts off, the sudden
drop in plate current shocks the reso-
nant circuits into oscillation at the hori-
zontal sweep frequency. The sine-wave
voltage developed across this circuit is
shown in Fig. 2-b. This voltage com-
bines with the voltage across C43 to
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Fig. 2—Waveforms at various points in
horizontal oscillator and a.f.c. circuits.
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Front-chassis view of 14-inch receiver.

produce the resultant waveform of Fig.
2-c on the grid of the oscillator. In this
case, the voltage on the grid is well be-
low cutoff until just before the end of
the normal grid R-C time constant.
Blocking oscillator V11-b is cut off
during the forward horizontal sweep
and conducts heavily during retrace.
When it is cut off, C45 charges through
R58, developing a positive exponen-
tial voltage on the horizontal output
grid. This voltage causes the beam to
sweep forward. When V11-b conducts,
it discharges C45 and develops the re-
trace portion of the deflection sawtooth.

Pulse-width a.f.c.

Syne pulses are not applied directly
to the oscillator as in the vertical de-
flection circuit. Instead, the a.f.c. tube
(V11-a) compares the frequencies of
the oscillator and the sync voltages and
develops a correction voltage on its
cathode (and on the oscillator grid that
is direct-coupled to it).

The grid of the a.f.c tube is direct-
coupled to the oscillator grid through an
R-C network that provides the neces-
sary filtering and decoupling. Since the
oscillator is free-running, its grid is
negative for a large portion of the time.
This negative voltage biases V11-a to
cutoff when the horizontal hold control
is set properly.

The sine-wave voltage across L11-C44
and the sawtooth across C45 are fed to
the grid of V11-a through R59 and C38
where they appear as a positive pulse
with sharp leading and trailing edges.
The peak amplitude of this pulse is not
high enough to cause conduction; but,
if it occurs simultaneously with the ar-
rival of the horizontal sync pulse, their
combined amplitudes cause the a.f.c
tube to conduct. The phase and frequen-
cy of the two signals determine the
point at which the a.f.c. tube begins to
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Note the vertically positioned controls.

conduct and the length of time that it
passes current. Capacitors C40 and C42
charge to a d.c. voltage that is propor-
tional to the length of time that V1l-a
conducts. This voltage is applied to the
grid of V11-b to control its frequency
and hold it in sync. The oscillator fre-
quency varies directly with the positive
control voltage.

Horizontal output circuit

The sawtooth voltage developed
across C45 is fed to the grid of the
25BQ6-GT horizontal output stage. The
output transformer matches the plate
circuit to the low-impedance deflection
coils in the yoke and raises the horizon-
tal retrace pulse to around 15,000 volts
by autotransformer action. The 1B3-GT
rectifies this pulse voltage and produces
a d.c. voltage used on the second anode
of the picture tube.

The 12AX4-GT damper loads the hori-
zontal output transformer and horizon-
tal deflection coils, preventing spurious
oscillations (ringing) that would nor-
mally occur in the output circuit during
the sweep cycle. The energy absorbed
by the damper tube provides the boosted
B plus voltage. The 50-puf capacitor
across half of the horizontal deflection
winding equalizes the electrical charac-
teristics of the two halves and combines
with series resistor R64 to prevent
ringing in the yoke.

The low-voltage supply

A pair of selenium rectifiers in a volt-
age-doubler circuit supply the B plus
voltage. The tube heaters are connected
in two series-parallel strings (See “Se-
ries Heater Strings for TV Receivers”
in the August, 1954, issue of Electronics
magazine) arranged so the warmup
times are balanced to minimize voltage
surges and momentary overloads that
cause premature tube failures. END
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By CHARLES R. WHEELER

OME along on a short trip through
the scan-analyze lines in a tele-
vision plant. Chassis pour from
the production lines along a con-

veyor into the tracking department.
Twenty-five scan-analyze booths are
lined up along the convevor. Scanners
dart from their booths, grabbing sets
on the run. The sets are benched,
scanned and passed to i.f. trackers in
a smooth, continuous flow.

But what is this? Who is this knight
of the rueful countenance squatting so
glumly on his stool uttering muffled
curses? His v.t.v.m. and scope leads
fly from one reading to another but
nothing happens. Production is clearly
stalled in this booth: the odds are three
to one that the problem involves high
voltage or the lack of it.

If he is a top-notch analyzer, the
correct solution will soon be found. If
he is not and the problem is difficult,
he may make a quick guess that is
likely wrong.

This is costly not only in scrapped
parts but in repair time.

From the standpoint of analyzing
and repair cost, the horizontal output
and high voltage stage is the most
expensive circuit to analyze in produc-
tion. Time is limited, but the penalties
of misanalyzing are severe. Lost time,
expensive repair parts, repair handling,
and nervous wear and tear add up to
an impressive total.

The generation of high voltage in a
television receiver starts at the hori-
zontal oscillator. However, since this
circuit is relatively easy to service, we
will consider the control grid of the
horizontal output tube as the starting
point of our analysis. A typical output
stage is that in the Admiral 19B1
chassis (see diagram) and we will use
it as the basis of discussion.

It is assumed that few or no high-
voltage a.c. pulses. appear at the plate
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“It was O.K. when it left my booth.”

cap of the high-voltage rectifier. Should
there be a normal a.c. voltage at the
plate of the 1B3 and no high voltage at
the second anode of the picture tube,
the high-voltage circuit would be
checked (see TV Clinic, January, 1955).

Horizontal output circuit

The first information we must have
when analyzing a high-voltage problem
involves the 6BQ6-GT. Is the horizontal
output tube functioning normally? We
know, or can get from a schematic, the
normal operating voltages. Any devia-
tion from the normal on the control
grid, cathode, screen or plate will tell
its own tale concerning what is wrong.
(In the 19B1 chassis the normal volt-
ages are: control grid, —24; cathode,
5; screen grid, 150, and plate, 250.)

Suppose the drive trimmer shorts,
removing the negative 24-volt bias
from the grid of the 6BQ6. The grid
is now positive with respeect to its nor-
mal operating point and the tube is
driven to saturation. The plate runs
red hot. The cathode will go 8 or 9 volts
positive instead of the normal 5, due
to the heavy plate current. Secreen
voltage is normal. This combination
of voltages points to trouble at the tube
grid or horizontal oscillator failure.

Scope and resistance checks will
quickly localize the trouble. Of course,
it could be a faulty 6BQ6 which can be
checked by substitution. Other abnormal
voltage combinations are also helpful.
No cathode or screen voltage with a
burning 8,200-ohm screen grid drop-
ping resistor, coupled with an abnor-
mally high control grid voltage (-35),
indicates a shorted sereen grid within
the tube or at the tube socket.

Cathode voltage running 2 volts high
(7), with no voltage drop across the
8,200-ohm screen grid dropping resistor,
indicates an open 82-ohm screen grid
resistor, bad sereen grid connection or

WWW. americanradiohistorv.com

open within the 6BQ6 output tube.

An open cathode resistor will produce
120 volts on the cathode. Screen grid
voltage will read 800 and control grid
voltage zero.

Failure of the plate B plus supply
to the 6BQ6 plate cap from the hori-
zontal output transformer will cause
the 8,200-ohm screen grid dropping
resistor to burn. The screen will show
50 or 100 volts instead of 150. The
cathode voltage will read 1 instead of 5.
And the control grid drive will increase
to —35 volts instead of 24. When this
combination of voltages is found, always
remove the plate cap from the tube
before measuring, to protect the meter.

Thus, by making three or four quick
voltage checks on the 6BQ6 we can
determine whether the horizontal out-
put tube is functioning. If it isn’t, the
trouble has been located.

If the 6BQ6 is working properly but
there is still no high voltage, we must
turn our attention to the horizontal
output transformer and yoke circuits.
The most useful check point for ana-
lyzing these circuits will be the cathode
of the 6AX4 damper.

The bootstrap circuit

The boost voltage in a television set
performs several important functions.
It is a means of cutting down on power
transformer and filter capacitor costs.
By using a B plus of 250 volts, a lower-
voltage power transformer and filter
capacitors can be used. However, this
voltage is too low for use in the sweep
circuits. To obtain the higher values
needed at these points the horizontal
output circuit is designed to boost the
sweep voltages to 450 a.c. In addition
to its damper action, the 6AX4 also
rectifies this a.c. The frequency being
high, very little filtering is required to
make it suitable for use in the vertical
sweep circuit. Filtering is supplied by
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a 20-pf electrolytic capacitor in the
vertical sweep B plus. Little filtering
is needed for the horizontal sweep as
any ripple is in phase with the sweep
pulses that generate the boost.

A little thought will explain why this
boost circuit is often called the boot-
strap. Starting with an original B plus
of 250 volts, a 15,750-cycle sweep is
generated. After the sweep operates
for a few cycles, it produces a d.c. boost
voltage of 450. This 450-volt boost then
becomes the operating B plus in the
horizontal and vertical sweep circuits.
The original 250-volt B plus has thus
raised itself by its own bootstraps to
450 and will remain at that level as
long as the output circuit functions.

Due to this rather complicated action,
-almost any trouble in the horizontal or
vertical sweep circuits will affect the
boost voltage. Also any shorts or de-
fects in the high-voltage section of the
horizontal output transformer will be
reflected in the boost, usually cutting
it down from the optimum value of 450
volts. This makes the cathode of the
6AX4 such a desirable check point in
cases of high-voltage failure.

A word of caution: It is not good
analyzing practice to make voltage
neasurements at the damper cathode
unless the high voltage is weak or non-
existent. There is a high pulsed voltage
at this point when the circuit is operat-
ing properly. However, with a good
vacuum-tube voltmeter, little trouble
will be experienced if the technician
makes sure that the high voltage is
definitely weak or dead.

To avoid even a remote possibility
of meter damage the technician can
open-circuit the 0.1-uf, 600-volt capac-
itor coupling the flyback pulse from the
yoke to the horizontal output trans-
former. This disables the high voltage
but all boost sections work normally.
Any shorts in inductive components will
still affect the boost as deseribed and
analyzing procedures will be the same.

Three main circuits are fed from the
cathode of the 6AX4. These are the
horizontal sweep, vertical sweep and
high-voltage windings of the horizontal
output transformer. As the trouble can
lie in any one of these circuits the next
step is to localize it. Change the 1B3
high-voltage rectifier and the 6AX4
damper. Also replace the 654 vertical
output tube. If changing these tubes
does little toward raising the boost to
normal, make a resistance check of all
components, looking out for usual causes
of trouble as shorted capacitors, off-
value resistors, grounded wires, solder
shorts to ground and open inductive
components like the yoke or horizontal
output windings.

If the trouble is not found at this
point, there is usually only one possi-
bility left—shorted turns in the hori-
zontal output transformer, yoke, ver-
tical output transformer or width coil.
These components, when defective, will
usually check good when the windings
are measured with an ohmmeter.

Only indirect methods of checking
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will be of any value. The best method
is to remove the inductive loads one at
a time until the offending part loading
down the circuit is found.

Isolating circuits

Other than tubes, capacitors and
resistors, there are five main loads to
be checked at this point: the horizontal
output transformer, width coil, hori-
zontal and vertical deflection coils and
vertical output transformer. If any of
these develop shorted turns, the exces-
sive current drain through the defective
component will increase the circuit load
and decrease the boost voltage.

Since a component with shorted turns
will decrease the boost voltage, if we
remove the units from the circuit one
at a time, the boost voltage will rise
to its full value when we remove the
defective part. The horizontal output
transformer is the source of the boost
voltage so it cannot be checked this way
and must be left to the last. (If a fly-
back checker is available, the trans-
former can be checked immediately.)
However, a number of short cuts can
be used to expedite matters.

For example, suppose we have checked
all components and circuits thoroughly
and have narrowed the trouble down
to an excessive inductive load in the
circuits fed from the 6AX4. We meas-
ure the boost and find it 300 volts in-
stead of the normal 450. The boost is
working because the voltage measured
is higher than the B plus voltage. What
is the defective component loading the
high-voltage circuit?

Feel the width coil. A coil with
shorted turns will get extremely hot.
If it is hot, clip it loose and check for
high voltage. If it is not hot, determine
whether the heavy loading is in the
horizontal or vertical circuits.

The vertical-output plate circuit is
fed through a 1,200-ohm resistor from
the boost circuit. By disconnecting the
1,200-ohm load resistor any inductive
loads in the vertical output circuit will
be removed. If the defective load is
anywhere in the vertical output, the
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their normal values. If high voltage
appears, we have narrowed the trouble
to the vertical yoke or vertical output
transformer. Connect the clipped re-
sistor and make further checks in the
vertical circuit.

Disconnect the vertical yoke at both
ends. If this unit is defective, the boost
voltage will rise and high voltage will
appear. If this does not happen, noth-
ing is left but the vertical output trans-
former and upon disconnecting it high
voltage will appear.

Suppose that clipping the 1,200-ohm
vertical supply resistor did not raise
the boost voltage. This localizes the
trouble in the horizontal circuit. Con-
nect the clipped resistor and turn to the
horizontal yoke. If it is defective, clip-
ping one end loose from the 6AX4 cath-
ode will remove the load and the boost
will rise. But there will be no high volt-
age. High voltage is dependent on the
flyback pulse from the horizontal yoke,
so the boost must be used as the sole
indicator. If the boost does not rise,
all that remains to be checked is the
horizontal output transformer itself.

Usually a transformer shorted this
badly will heat up by the time this stage
of checking has been reached. The wax
covering the secondary winding will get
warm and soft. This condition is a
positive indication of a defective unit,
and it should be replaced.

There is one special exception to the
rule that weak or no high voltage is
always accompanied by a reduction in
boost voltage. Consider a set in which
all boost-voltage points check and all
other requirements are met for the
generation of high voltage, but none is
present. This trouble will usually trace
directly to an open capacitor that
couples the flyback pulse from the yoke
to the horizontal output transformer.
In the 19B1 chassis this is a 0.1-uf 600-
volt tubular. Occasionally this eapacitor
will open, blocking the flyback pulse
from the yoke, resulting in no high
voltage. If all circuits check out with
normal boost voltages, bridging the
open capacitor with a good one will

boost and high voltages will return to restore high voltage. END
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Schematic diagram of the Admiral model 19B1 sweep and high-voltage circuits.
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ERTICAL or horizontal fold-
over occurs in a television re-
ceiver when the timing between
the sync pulses and the blanking
is upset because of circuit faults. At
this time a portion of the visible retrace
contains signal information which ap-
pears on the screen inverted with re-
spect to the primary image. Fig. 1 is a
typical indication of foldover at the
bottom of the picture tube. The bottom
of the station pattern appears upside
down along the lower margin of the
picture. This is sometimes referred to
as overlap, since there is an overlapping
of one image with respect to another.
Overlap or foldover along a horizontal
plane at either the top or bottom of
the picture indicates a fault in the
vertical sweep system of the receiver.
Overlap along a vertical plane on either
side of the picture indicates a defect in
the horizontal sweep system of the
receiver. Thus, the appearance of the
foldover gives an immediate clue as to
which sweep system is affected. Know-
ing the underlying causes of foldover
will usually enable the technician to
localize the condition more exactly in
either the sweep oscillator or sweep
output stage.

Indirect sync

The sync pulses of the transmitted
signal are mounted on the blanking
pedestal. At the receiver, they are

*Author: Mandl’'s Television Servicing.
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cause and cure of vertical and horizontal overlap

By MATTHLEW MANDL*

stripped from the blanking level and
used to synchronize the vertical and
horizontal oscillator stages indirectly.
In the vertical ecircuit, successive ver-
tical pulses build up a charge on the
resistor-capacitor (integrator) network
which precedes the oscillator. When
the charge is sufficient to overcome the
grid bias, the tube conducts and the
oscillator is synchronized with the in-
coming signal.

The horizontal sync pulses are fed
to a phase disecriminator or other con-
trol tube which generates a correction
voltage for the horizontal oscillator.
In neither the vertical nor the hori-
zontal system are the sync pulses used
to synchronize the sweep oscillators
directly. Thus, circuit defects can upset
the timing relationship between the
syne and the blanking pulses.

Fig. 2 illustrates what occurs when
the timing between sync and blanking
is disturbed. At a of Fig. 2, normal
operation is shown. This can represent
either the vertical or the horizontal
sweep, since foldover in each case is
caused by a disturbance of the tim-
ing. (For the purposes of this dis-
cussion, assume that Fig. 2 illustrates
horizontal sweep.) The sawtooth of
current in the deflection coil which
sweeps the beam across the screen is
shown with the composite video sig-
nal to illustrate the timing sequence.
When horizontal blanking begins, the
beam is still swept across the screen for
a short distance since the sawtooth has

Fig.
at bottom of

1 (left)—Foldover
picture.

Fig. 3 (right)—Slight
horizontal foldover.

www.americanradiohistorv.com

PIX BLANKING
p=S=wiaitig

SAWTQOTH SWEEP
N
VIDEO SIG

TOTAL BLANKING 10pSEC (APPROX)
a

PORTION OF RETRACE

[l

Fig. 2—Sync and sweep relationships.
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not reached the peak of its incline.
When the leading edge of the horizontal
sync pulse occurs, it triggers the saw-
tooth oscillator. The decline of the saw-
tooth wave indicates the retrace sweep
of the beam across the face of the pic-
ture tube. After the sawtooth wave-
form has swept the beam back to the
left side of the screen, it starts to sweep
forward again. The blanking level is
maintained for a portion of this for-
ward sweep. Thus, the retrace portion
of the beam is blanked out as well as
a slight portion of the beginning and
ending trace.

If the horizontal syne pulse is de-
layed with respect to blanking (Fig.
2-b), the sawtooth retrace occurs too
near the end of the blanking period

Pi¥. BLANKING
===

DECLINE (& RETRACE)
PRIOR TO BLANKING — ™S\

Fig. 4—Deflective sawtooth waveshape.

and a portion of the retrace occurs after
blanking. Under this condition, the
beam will be blanked out for most of
its retrace from right to left. But as
it nears the left edge, the blanking ends
and the retrace portion, which is visible,
scans some of the video information.
Thus, video information is traced back-
ward along the screen during the last
portion of the retrace and forward
during the normal sweep of the beam.
The retrace video information there-
fore overlaps the forward trace video
information.

The forward trace of the beam along
the face of a picture tube takes approx-
imately 53 usec. The retrace is com-
pleted in less than 10 gsec, since some
forward trace occurs during the initial
part of blanking. Thus, the video infor-
mation picked up during the horizontal
retrace will not appear as vivid as the
forward trace which occurs at a slower
sweep rate. The overlap may be a
faint haze. Fig. 3 shows such a condi-
tion. The outer white circle of the
station pattern can be seen bending in
from the left side of the screen.
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Another cause of foldover is a circuit
defect that disturbs the waveshape of
the sawtooth (Fig. 4). The sharp point
at the peak of the sawtooth has been
rounded off by a loss of high-frequency
response. In this case, the peak of the
sawtooth declines before blanking be-
cause of the distortion of the wave-
shape. The decline from the peak saw-
tooth value means that retrace starts
before blanking. Thus, a portion of
the initial return trace contains video
information. This causes an overlap
similar to that of Fig. 3, except that
now the foldover occurs at the right
(Fig. 5). Because the retrace time is
so much faster than the forward time,
the retrace image appears as a faint
white haze.

If the vertical system is involved,
the Fig. 2-b defect would cause fold-
over at the top of the screen, since
retrace is from bottom to top. The
condition shown in Fig. 4—the initial
portion of retrace is not blanked out—
would cause foldover at the bottom of
the screen as shown in Fig. 1.

The degree of overlap along either

6SN7-GT
VERT MV

SYNC IN
—

TELEVISION

12SHT7  verT ouTPUT

VERT 0SC

VERT DEFLCOILS

HSMEG WITH
I MEG STOP

R93 39K

b _ Loz
Fig. 6—Diagram of the vertical oscilla-
tor and outpat circuit of Motorola 17T13.

(Motorola 17T13). A short in the
vertical size (height) control placed a
high d.c. potential on the grid of the
vertical output tube and on the oscil-
lator plate. Adjusting the vertical
linearity control reduced the amount of
foldover but could not obliterate it
entirely. The excessive voltage upset
the linearity of the sawtooth developed
across discharge sawtooth-forming cir-
cuit C71-C72-R62-R63.

A more common cause of foldover in
the vertical system is a leaky coupling
capacitor such as C407 in the West-

RETRACE BLANKING
(408

TO BRIGHTNESS CONTROL.

Rd 1 =
2 172 12BH7

VERT QUTAUT
2MEG |4
VERT LIN

Koo RIS

B+
Fig. 7—Vertical multivibrater and output circuits in a Westinghouse V-2313.

the horizontal or vertical plane depends
on how much of the retrace is not
blanked out. For instance, a defect in
the sawtooth-forming eircuit ean oblit-
erate a sufficient amount of the high-
frequency components of the sawtooth
waveform so that it begins to look like
a sine wave. That would cause severe
foldover.

Vertical system foldover

Foldover in the vertical sweep system
which caused the Fig. 1 condition oc-
curred in the circuit shown in Fig. 6

Fig. 5 (left)—
Overlap at right
side of picture.

Fig. 8 (right)—
Foldover caused
by leaky cou-
pling capacitor
to grid of ver-
tical output.
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inghouse V-2313 in Fig. 7. This pro-
duced the type foldover shown in Fig.
8. The top portion of the picture, while
elongated, has not been lost in Fig. 1.
This condition can be localized by a
voltage cheek with a v.t.v.m. from the
grid of the vertical output tube to the
cathode. There should be a negative

bias at the grid: the lack of such bias,
or a positive reading, indicates a leaky
capacitor, which permits some of the
B plus voltage from the oscillator plate
to appear at the grid of the output
tube.
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An additional check can also be made
by disconnecting one side of the capac-
itor and checking it with a capacitor
checker. Replacement should have a
600-volt rating, using the same capac-
itance as the original. A lower capac-
itance than the original will insert a
high series capacitive reactance to the
low-frequency vertical sweep signals,
reducing the drive to the output tube
and therefore the height.

When troubles occut in the resistor—
capacitor network which precedes the
vertical oscillator, the sync can be de-
layed sufficiently to cause foldover at
the top of the picture. By far the most
common symptom, however, is foldover
along the bottom, caused by either a
leaky coupling capacitor or an abnormal
increase in the voltage applied to one
of the vertical output tube elements.
On occasion a faulty tube will con-
tribute to foldover and it is a good
idea to check tubes first. After this,
check all voltages and components in
the output stage.

Horizontal system foldover

Foldover caused by defects in the
horizontal sweep system (Figs. 3, 5)
is also a symptom of horizontal in-
stability. If the horizontal hold control
is misadjusted to the point just before
sync loss, foldover symptoms will ap-
pear in many receivers, If the hori-

zontal hold control cannot be adjusted
to eliminate the foldover, the horizontal
oscillator ecircuit should be checked.
The most simple check consists of tube
replacement and readjustment of the
horizontal frequeney control. If this
fails to correct the trouble, component
parts associated with the horizontal
hold control should be tested. Check
replacement parts against service notes
for the receiver, since some are tem-
perature-compensated and close-toler-
ance.

The horizontal oscillator section
should also be readjusted completely,
because aging of the oscillator tube
and component parts may make opera-
tion more critical than when the set
was new. Tube replacement usually
calls for readjustment also. Again
check the service notes. Some systems
(such as the Synchroguide) require a
complex step-by-step procedure to get
best stability, sync pull-in and noise
immunity. If several 6SN7-GT tubes
are on hand, try each to see which
gives best results. Some tube types
require less readjustment and provide
more stability than others.

Matched parts

The trouble illustrated in Fig. 2-b—
a portion of the retrace is beyond blank-
ing—can also occur in a receiver which
has too long a retrace interval. In such

OLD-TIME RADIOMAN CARRIES ON

Edgar K. James, who is now in his 60’s, is the proprietor of a thriving little TV
repair business in Chesham, N. H. His present work culminates a lifetime devoted
to electronics. James became interested in this field in 1906 and is 2 member of
the Quarter Century Wireless Association and the de Forest Pioneers.
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a case foldover will occur even though
there is good timing between the sync
pulse and the blanking interval. Proper
retrace speed in the horizontal sweep
system can be disturbed by a mismatch
between the yoke and the horizontal
output transformer. A mismatch can
increase the flyback time and cause
foldover which ecannot be eliminated
by horizontal oscillator adjustments.
Thus, it is important to use the proper
yoke or horizontal output transformer
replacement when either of these units
is found defective.

Components must also be matched
carefully in the vertical sweep system.
It may be necessary to readjust the
controls for good linearity, picture
positioning and full screen masking,
after replacing either the output trans-
former or the yoke. Foldover can occur
in the%ertical system of some receivers
when both height and vertical linearity
controls are considerably misadjusted.

Retrace blanking

As shown in Fig. 7, some receivers
place the retrace blanking circuit after
the vertical oscillator instead of at the
vertical output. When this is done, the
capacitors and resistors in the retrace
blanking circuit should also be checked
if it becomes difficult to eliminate fold-
over. Defective parts in the retrace
eliminating circuit are not a direct
cause for foldover, but they can alter
circuit characteristics to the point where
it is necessary to misadjust the height
and linearity controls to mask the pic-
ture properly. These misadjustments
often cause foldover.

Defective capacitors (such as C408
in Fig. 7) are the usual offenders and
the best method for localizing them is
to disconnect one side of the capacitor
and use a capacitor checker which can
indicate leakage (power factor). If the
resistors beyond C408 short or change
value, they will have no effect on the
d.c. potentials at the oscillator plate,
providing C408 has no leakage. Shorted
resistors can, however, affect the signal
voltages between the oscillator and the
grid of the vertical output tube because
of the low-reactance path provided by
the capacitance of C408 which is usually
large (.05 uf in Fig. 7). Thus, even
though C408 seems to appear as a block-
ing factor, all components in the re-
trace blanking circuit should be tested
when trouble occurs.

The retrace blanking circuit could be
removed from the oscillator circuit by
disconnecting C408 from the oscillator
plate lead. This will indicate what
effect, if any, the circuit has on troubles
in the vertical sweep system. Discon-
necting the retrace blanking coupling
capacitor may save time tracing the
various other parts of this circuit
through the chassis wiring. If dis-
connecting the retrace cirecuit has no
effect on vertical oscillator performance,
it can be reconnected and the time spent
checking the parts associated directly
with the vertical oscillator and vertical
output stages. END

RADIO-ELECTRONICS
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TELEVISION..it'sacinch

From the original "La Télévision? . . . Mais c'est

. - . . trés simple!” Translated from the French by Fred
Flffé'El[l‘/l 6'0727)(’7‘5611‘1071, sec 0”({ /)d’ 7 Shunaman. All North American rights reserved.
No extract may be printed without the permis-

Pentode separators, d.c. level sion of RADIO-ELECTRONICS and the author.

problems, differentiator and
integrator circuits
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WiLL—I suppose all pentode separators are hooked up so
the sync pulses fall in the part where the current varies—the
so-called rising part of the characteristic curve. Then the
picture part of the composite video signal will disappear
completely—it will be in the area of no plate current or that
of the flat top. In either case a change of grid voltage would
have no effect whatever on the plate current.

KeN—You've outlined the principles underlying syne
separators completely! And I don’t think you’ll have any
trouble analyzing the circuits in detail. Let’s take a case
of positive-going video signals. Here’s a pentode hooked up
across a voltage divider so the plate has a low voltage, the
screen a higher one and the cathode is at a considerably
higher voltage than the grid, due to the voltage drop across
R1. So the grid is biased negative.

WiLL—I see. And this bias is to ... ?

KEN—. . . bring the grid to the point where plate current
just begins when the signal reaches the black level. Then
the pulses extend out into the region where the tube ampli-
fiers (the rising part of the characteristic). It’s a good idea |
to bias the grid far enough that the pulses start in the region |
of no plate current. Then you’re sure all parts of the picture
signal are cut off and only sync pulses are amplified.

WiLL—Wonderful! Now what’s the hookup for a negative-
going signal?

KEN—Exactly the same! Only the connections to the
voltage divider are changed to make the grid a few volts
more positive than the cathode, so that all the picture
signal is buried in the region of maximum plate current, and
only the sync pulses are negative enough to reach what
from this end you might call the falling part of the tube’s
characteristic curve. This drawing shows how a negative-
going signal would look.

WiLL—It seems we’ll get a positive output signal anyway.
We're taking the signal off the plate; and since the drop in
plate current means a lot less drop across the load resistor
R, each pulse should drive the plate voltage up practically woES 31GNAL
to the supply voltage as the plate current approaches zero. onN CR
Consequently we get positive sync pulses from the output
instead of the negative ones applied.

KEN—That shouldn’t surprise you—in fact you mentioned

not so long ago that the diode didn’t invert the signal, as if VOLTAGES

you expected that any other tube would. And you may have ON THE

noticed that I drew input and output pulses for the positive- = R — e PLATE

going signal. But I’ve bad news for you again. The separator Ip

that we’ve just drawn can’t possibly work right! - an a»
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WiLL—What, down a wrong trail again? What’s wrong
with the circuit? It looks almost foolproof!

KEN—First of all, our separator is most likely to be
connected to the stage which supplies its signal through a
coupling capacitor. And when you say “capacitor’” you say
good-by to the direct-current component of the signal.

WILL—I think we’ve already had enough of that! But
just how does it bother us in this case?

KEN—Doesn’t it hit you right between the eves? The
whole operation of this separator depends on the black level
being lined up properly with the grid voltage point where
the plate starts to draw current. So, without the d.c. level,
vour pulse tops will look like a rough mountain range,
each peak at a different height than the others. With this
synthetic mountain range controlling the plate current, you
can’t expect correct syncing. Some of the pulses won’t have
enough effect. In other lines parts of the video signal, or
maybe noise pulses, would trigger your sync cireuits.

WiILL—Can’t we save the situation again by putting in a
grid resistor (R5 in this diagram) and putting a diode
across it? This looks like a good d.c. restorer circeuit now.

KEN—You have the solution. Now everything falls into
order—or almost, for we still have disturbances due to grid
current . . |

WiILL—And just how bad is that?

KEN—Well, you can see that you’re going to have some
fairly high signal voltages on the grid, especially with nega-
tive-going signals, where the black level is roughly at zero
volt and the picture signal takes the grid far positive. Under
these conditions it becomes an anode and captures electrons,
which have to follow the external path from grid to cathode.
You can help the situation by putting R6 in series with the
grid. Now any grid current produces a voltage drop that
keeps the grid a little negative and prevents it from reaching
high positive potentials.

WiLL—And from what you've just said, I suppose a
positive-going signal gives a lot less trouble?

KEN—Yes. Everything happens in the region of negative
grid voltage, so you don’t have to worry about grid current.

WILL—Now I’'m beginning to get this for the first tine.
I can see that only the sync pulses can possibly affect the
plate current and that picture signals will be rejected
absolutely, since they are all in the region below plate
current cutoff.

KEN—Before you dismiss it from your mind, remember
once again that the output signals are opposite in phase
to those at the input. The sync signals produce increases
in the plate current and because of the voltage drop across
the load resistor, they are transformed into negative voltage
pulses.

WiLL—Just one more thing, Ken. You said something
about noise pulses triggering the sync. Wouldn’t electrical
interference be strong enough in a lot of places to make
trouble? And if so, what’s the use of all our careful
separating?

KEN—You're right, Ken, and in many modern televisers
the sync signal is “keyed” or “gated” which means that the
sync separator is switched into the circuit only for a short
interval around the time the sync signals are due to come
in. Then it doesn’t work during the rest of the scan.

The jolly capacitor and the mean resistor

WILL—And now that we're able to extract good pulses
with either diodes or pentodes, how are we going to pick
out the vertical field pulses from the horizontal ones?

KEN—You know that one is much longer than the other.
The principle of selection is to change duration into
amplitude.

WiLL—How perfectly clear! Almost like a political com-
mentator before a close election!

KEN—It’s really simple enough. The usual method is
to use differentiation and integration.

WiLL—Better and better! Excuse me while I run out and
take a couple of calculus courses before you go on with the
explanation!

KEN—It won’t be necessary! The terms that impress you

RADIO-ELECTRONICS
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so much refer to voltages in the most simple cireuit you
could design: a resistor and capacitor connected in series!
Now suppose you figure out what happens if we suddenly
apply a voltage E across this circuit, maintain the voltage
for a given time T, then cut it off just as suddenly.

WiLL—I’ve learned a lot of things in the time we’ve known
each other, but nothing better than to know when you've a
sneak ball coming. This voltage that we start and stop so
suddenly, isn’t it a horizontal or line pulse if T is short, and
a vertical or field pulse if T is long?

KeN—You're getting good, Will! Now what we want to
study is the form of voltages E: and E. that appear across
the resistor and capacitor.

WiLL—But we’ve already gone through this before (in
our fifth conversation, when we started with time bases).
When you apply voltage E, you start to charge capacitor C
through resistor R. Voltage E. rises along an exponential
curve more or less according to the time ccnstant of the
circuit, the product R-C that is.

KEN—Your good memory makes things easier for me as
well as yourself. Now, depending on whether R and C have
high or low values (let’s draw graphs for both), the
capacitor will charge rapidly or slowly. Can you tell me what
happens in resistor R during this time?

WiLL—Certainly. At the beginning of the charge, it
carries maximum current, which makes voltage drop E.
large. As the charge continues the current diminishes, and
with it voltage E., also according to an exponential curve.

KEN—Has it occurred to you that the sum of the two
voltages E, and E. would be equal to the total voltage E
at each instant?

WiLL—I took that for granted! Qbviously, then, if you
know how, you can calculate the form of curve E. from
that of Ec and vice versa, since their sum will give you E.

KEN—I’ve drawn the voltage curves for a rectangular
pulse with a duration T for both a long and short time
constant. In the first case, we can consider the charge
practically completed during the time T. In the second, it
finishes much more rapidly, so voltages E. and E. rise very
quickly and are prolonged at level E, the voltage of the flat
top of the rectangular pulse. Now, what happens when the
applied voltage drops to zero?

WILL—Capacitor C starts to discharge across the resistor
and through the original voltage source. So E. starts to
drop (I guess I don’t have to say according to the exponen-
tial rule) with the same time constant. And if that is long
enough, we find our old friend the sawtooth wave we got so
well acquainted with when we were studying time bases.

KEN—Our present sawtooth is a little different from
those earlier ones. Here charge and discharge follow the
same law, while in the time base the discharge circuit had
very little resistance and so had a very short time constant.
Now what becomes of E., across our resistance?

WiLL—It reverses itself! We have a negative voltage
drop across the resistor. And the current—and therefore
the voltage—is high at the beginning of the discharge
this time too, then diminishes according to that exponential
rule which seems to be the supreme law of radio.

KEN—Don’t be too surprised at the change in direction
of the voltage on R. With a little thinking you’d have seen
it already. Since E: plus E. equals E, and now that E has
dropped to zero, E, will have to be negative if their sum is to
be zero.

WiLL—Sounds reasonable—but don’t confuse me with
mathematics. Can you drop the calculus and come out with
a good physical explanation? That’s what I understand.

KEN—Don’t get so scared! The voltage E is integrated
when you take E. as your output. Its form is different from
E—it’s been rounded off—the sharp corners have been
rubbed down. On the other hand, those changes are accentu-
ated in the differentiated voltage E. you take from across
the resistor.

WiLL—In other words, the capacitor is a jolly fat fellow
who takes everything in good humor, and the resistor is an
acid old hag with a sour face, jerky movements and a sharp
tongue. (TO BE CONTINUED)
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By ROBERT G. MIDDLETON*

IGNAL-GENERATING equipment
used in u.h.f. servicing consists of
generators designed originally for
v.h.f., but which can be adapted

to u.h.f.; auxiliary heterodyne units
that operate in conjunction with v.h.f.
generators and make it possible to ob-
tain relatively strong u.h.f. test signals
at minimum cost, and generators spe-
cifically designed for u.h.f. that operate
independently of a v.h.f. generator and
usually develop the purest output.

The first group of generators oper-
ates on harmonies, the second on beat
fundamentals, and the third on true
fundamentals.

Three principal types of u.h.f. circuit
arrangements (Fig. 1) are used at
present in TV receiver design.

Fig. 1-a shows a u.h.f. converter that
works into the front end of a v.h.f.
receiver. Since the converter energizes
a front-end channel not used for v.h.f.
reception, the probability is that this
channel will not be in good alignment
when the converter is installed. Accord-
ingly, the first requirement in such an
installation is to check the response of
the front end on the channel to be used
with the converter; this may be channel
5 or 6, or, in some cases, an otherwise
unused channel from 7 through 13.

The arrangement shown in Fig. 1-b
consists of a u.h.f. “strip” in which both
the fundamental and a higher harmonie
of the local oscillator are used. No addi-
tional tubes are used in strip operation;
however, the use of both fundamental
and harmonic output from the local
oscillator makes this adjustment crit-
ical. Harmonies, up to the eighth, are
commonly used in the design of strips.

One of the most satisfactory methods
of setting the local oscillator to the
correct frequency is to determine the
proper operating frequency for the local
oscillator, and then zero-beat the oscil-
lator against a calibrated marker gen-
erator. This will be discussed later.

Fig. 1-c is similar to that of the more
familiar v.h.f. front-end systems. An
important difference that the technician
encounters occasionally is the use of
oscillator harmonic operation. Unless
this possibility is kept in mind, con-
fusion may result during alignment.

Tracking problems at u.h.f.

This refers to the closeness with
which the u.h.f. tuned circuits resonate

"-;Field Engineer, Simpson Electrie Co.
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to the same frequency as the tuning dial
of the converter is turned through its
range. Tracking also refers to the close-
ness with which the local oscillator in
the converter maintains a fixed differ-
ence between its own frequency and the
frequency of the u.h.f. preselector cir-
cuits as the tuning dial of the converter
is turned.

Tracking can be checked using the
test setup shown in Fig. 2. The output
from the sweep generator is applied to
the wuwh.f. antenna-input terminals,
while the scope is connected at the out-
put of the video detector. This par-
ticular test setup is especially useful
when harmonics of the sweep-generator
output are used to check u.h.f. circuits;
harmonics in general have less voltage
than the fundamentals from which they
are derived, and the higher-order har-
monics have the least voltage. Hence it
is advantageous to utilize the gain of
the i.f. amplifier in the receiver, under
such conditions, to obtain a substantial
deflection on the scope screen.

To check tracking, note the amount
of deflection obtained on the scope
screen when sweeping channel 14; then
vary the tuning of the u.h.f. cireuits
and the tuning of the sweep generator
simultaneously so as to keep the re-
sponse curve centered on the scope
screen. When tracking is good, the re-
sponse curve appears at maximum
height on the scope screen; when track-
ing is poor, the response curve drops.
Shop practice varies concerning correc-
tion of poor tracking. Most service
shops do not attempt it and return the
unit to the factory for exchange.

But poor tracking does not neces-
sarily justify rejection of a w.h.f. con-
verter; the region of poor tracking may
not fall in active local channels. For
example, if reception is available only
on channel 23, poor tracking on channel
14 would not be a matter for concern,
but poor tracking on channel 23 would.

Harmonic sweeps

The technician who uses harmonic
sweeps for the first time may be sur-
prised to find that the response curves
appear very narrow on the scope
screen. The reason for this narrowing
is that the deviation of the sweep signal
is multiplied by the order of harmonic
being utilized; for example, when the
third harmonic of a generator is used,
the sweep width will actually be three

WwWWW. americanradiohistorv.com

Using markers and harmonic

sweeps; checking tracking

times as great as indicated by the
sweep-width control, and the technician
must back off considerably on the
sweep-width control setting to obtain
a conventional scope display.

Another technical point - concerns
progression from one band of the
sweep generator to another. In a prac-
tical situation, for example, the tech-
nician will be able to check tracking
from channel 14 to channel 21 on one
generator band, but will find it neces-
sary to use another band to check from
channel 22 up. The order of harmoniecs
used is now changed, i.e., from second
to third in the example cited, and the
new display appears reduced both in
height and width. This situation is cor-
rected by advancing the attenuator
setting of the sweep generator to re-
store the height of the response curve,
and by reducing the sweep-width set-
ting of the sweep generator to restore
the width of the response curve.

The necessity for using a “flat” sweep
generator in tracking tests is obvious.
If the output from the sweep generator
varies substantially from one frequency
to another, the receiver may be unjustly
blamed for the generator deficiency. It
is a good plan to undertake this type
of service work only with generators
having a satisfactory rating on flatness
of output. When harmonics are to be
used for u.h.f. tests, the flatness of out-
put on harmonic operation should be
determined. This is desirable because
it is possible for the generator to have
a good flatness figure on fundamental
operation (v.h.f.) such as 0.2 db per
me of sweep width, but to have a very
poor flatness figure on harmonic opera-
tion. The required information can be
obtained from the manufacturer of the
generator. In some cases, the manu-
facturer will recommend a special out-
put cable for u.h.f. applications that
avoids the development of standing
waves on u.h.f.

The response curve obtained with the
arrangement shown in Fig. 2 is an
“over-all” curve. It shows the shape
and bandwidth of the response of the
tuned signal circuits as a whole. This
Is a very important determination, be-
cause the quality of the reproduced
image depends to a large extent upon
the bandwidth and shape of the tuned-
circuit response. This curve should have
the same shape as an ideal i.f. response
curve that is generally specified in the
service manual for the receiver.
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Fig. 1—Typical u.h.f. circuit arrangements: 1-a—Converter is external to v.h.f.
receiver; 1-b—U.h.f. strip is used in v.h.f. turret tuner; 1-c—Single-conversion
type u.h.f.-v.h.f. front end.

SWEEP GEN.

1LHF. CONV. | IR TUNER
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Fig. 2—Checking converter tracking.
Scope is driven by a strong signal.

Such an over-all response curve can
be marked in many cases with the har-
monic¢ output from v.h.f. marker gen-
erator. In such cases, the dial indica-
tion of the marker generator is multi-
plied by the order of harmonic being
used in the alignment procedure; for
example, if the eighth harmonic of the
generator is being used and the dial
indication is 109 me, the marker fre-
quency will be 8 X 109, or 872 mc (chan-
nel 81). If the technician does not know
which harmonic is actually indicated by
the marker “bug,” the best procedure
is to sweep and mark a u.h.f. converter
known to be in good operating condi-
tion. By setting this “control” unit to
a given channel such as channel 81, the
dial setting can be noted at the picture-
carrier and sound-carrier positions
(873.25 me and 877.756 mc respectively).
This setting will then serve as a guide
to harmonic operation when a faulty
unit is being checked.

Bugs derived from higher harmonics
in the output of the marker generator
will travel much faster on the curve
than those derived from lower hayr-
monies in the output of the marker
generator. The reason for this is that
the dial indication (for fundamental
output is multiplied in each case by
the order of the harmonic.

Markers

A u.h.f. station signal may often be
used as a marker. When the lead-in
from the u.h.f. antenna is connected to
the input terminals of the converter
through a pair of isolating resistors
(Fig. 3), a marker is developed at the
picture-carrier and sound-carrier points
on the response curve. Try using 10,000-

MARCH, 1955

SCOPE

VERT

ohm isolating resistors; vary this value
up or down as required to obtain con-
ventionally sized markers on the re-
sponse curve.

The question sometimes arises wheth-
er a station-signal marker is a picture-
carrier or a sound-carrier marker. This
is quickly answered by tuning the con-
verter to run one marker on top of the
response curve, and then to run the
other marker on top of the response
curve. When the picture-carrier marker
is on top of the curve, a sync pulse will
be visible somewhere in the pattern.
When the sound carrier is on top of the
curve, a small wiggle will appear in the
base line, due to slope-detected audio
signal mixing with the scope signal.

When uw.h.f. markers can be obtained
both from a station signal and from a
marker generator, the station-signal
markers will be very useful to check
the calibration of the generator. When
a generator marker is “run over” a
station-signal marker, the base line of
the display will wiggle. The rate of the
wiggle will decrease to zero at the zervo-
beat point. The generator frequency is
then equal to the station-carrier fre-
quency.

Spurious markers may appear on the
response curve at times, whether or not
a marker generator is being used. Of
course, the possibility of cross-beats is
greatly increased when a marker gen-
erator is used. True and false markers
can be distinguished. If the u.h.f. sta-
tion signal is used for marking, these
markers will run along the response
curve as the converter dial is turned.
Also, these markers will become very
large when the value of the isolating
resistors is reduced. The picture-carrier
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marker develops a maximum of sync-
pulse display when placed on top of the
curve, and the sound-carrier marker
develops a maximum of audio wiggle in
the base line when on top of the curve.

When a marker generator is used,
three tests can be made that are helpful
in distinguishing between true and
false markers. These tests are shown
in Fig. 4. First, rock the dial of the
marker generator back and forth,
watching the marker on the response
curve; a true marker moves on the
response curve toward the sound-car-
rier end of the curve as the generator
frequency is increased. A marker that
stands still on the curve, or runs back-
ward on the curve, is spurious.

Second, rock the dial of the sweep
generator back and forth, watching the
curve and marker; a true marker
moves with the response curve. A
spurious marker runs on the curve.

Third, rock the u.h.f. tuning control
of the converter or receiver; a true
marker moves with the response curve.
A marker that runs on the response
curve is spurious. END

WLH.F. LEAD-IN

INPUT TERMINALS

RMINATION BOX

[1!

TO SWEEP GEN.
Fig. 3—Connecting u.h.f. lead-in.

VARY AM GENERATOR

MARKER MOVES ON RESPONSE CURVE

VARY FM GENERATOR

VARY UH.F & /OR V.H.F.
TUNING

RESPONSE CURVE SHIFTS. MARKER
DOES NOT MOVE

Courtesy Simpson Electric Co.
Fig. 4—Three spurious-marker tests.
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RE callbacks a nuisance? Are
they aggravating? What dire
thoughts of mayhem run

through your mind when you
pick up your telephone and a sweet
voice says, ‘“Three weeks ago you peo-
ple repaired my television set. I still
have the same trouble. I would have
called right away, but I've been away.”

You pull out your file card and note
that you changed a .002-uf capacitor in
the integrator. The bottom of the pic-
ture had been locking in about ¥:-inch
off the bottom of the screen. You say,
“Yes ma’am, what seems to be the
trouble now?” The overpolite answer
is, “Oh, it’s the same thing, no sound.”

This is not an extreme case. Callbacks
in general occur often enough to be a
major threat to the solvency of TV
service shops, large or small. They skim
the cream right off the top of the profit.
What can be done?

I was out on a call the other day—
weak picture on all channels. It was a
clear-cut case of antenna trouble. After
showing the customer a much-improved
picture by removing her antenna and
installing my rabbit ears, I hopped out-
side for a look around. The stacked
conical looked fine. Following the 300-
ohm lead-in down the side of the house,
I noticed a break. It was about 4 feet
off the ground, where it entered the
window sill. I spliced the lead—under
constant threat of a menacing Great
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Dane; the picture returned to its origi-
nal beauty and the people were happy.

Exactly 22 hours and 31 minutes later
I received a callback—same trouble. I
explained to the man of the house in
great detail how to splice the wire and
informed him that, if his prize-winning
hound continued to break the lead-in, he
would have to just keep splicing it.

Numerous callbacks require simple
adjustments which, following your in-
structions, the customer can clear up
without your personal appearance. A
telephone call plus a little common sense
can save you many dollars.

Paul, our North Philly service tech-
nician, made a call recently. The cus-
tomer phoned 3 hours later, full of com-
plaints. “The picture is out of focus
and when the people stand up their
heads are chopped off.” Although de-
capitation was a serious thing during
the French Revolution, it is an easily
corrected condition in television. The
service manager called the customer
and got the man of the house on the
phone. A few simple instructions on
vertical linearity and the customer was
a proud adjuster of his own TV set.

Each case is individual, but taking
advantage of all possible factors, money
can be saved. We replaced a few tubes
in a 16-inch Admiral the other day.
One of them was a 6AL5 ratio detector.
After a few days the sound became
garbled. Knowing that the owner was
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an auto mechanic I gave him explicit
instructions: “Remove the knobs, the
back and the packing bolts. Pull the
chassis halfway out. With a long, thin
screwdriver, turn the under-side adjust-
ment on the ratio detector transformer
180° clockwise.” This in his own lan-
guage ‘“‘ungarbled the sound” and left
the customer glowing with achievement.
This case is unusual but you can get
people to make vertical sweep, hori-
zontal frequency and numerous other
little adjustments.

(This practice could prove extremely
costly. The various coils and i.f. trans-
formers generally look alike to people
not acquainted with radio or TV chassis,
and an incorrect adjustment could mean
that the set would have to be returned
to the shop for realignment.—Editor)

Make callbacks fast

What about callbacks you must make?
These (unfortunately) are in the ma-
jority. If you must make the call, do it
promptly.

A customer of ours had an exception-
ally bad streak of luck. She called on a
Tuesday and I handled the call. It was
a 14-inech Westinghouse with not enough
high voltage. The grid capacitor of the
horizontal output tube had a high-
resistance short. I replaced it, collected
for the job and left. Two days later the
customer called again. This time the
horizontal tube was dead. Three days
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Jater she called again. This time it was
an open filament on the picture tube. A
week later she called again. I went
grimly determined this time. It was a
fight to the death—the TV set or me.
I found an open damper tube.

Now the point is this: There was
recurrent trouble. Parts and labor were
paid for every time and the customer,
though miserable with her set, was not
unhappy with us because we came
promptly each and every time.

Callback treatment

Callbacks are usually shabbily han-
dled. While the original call is made
in a matter of hours, the repeat call
sometimes takes days and constant
hounding by the customer.

A few years ago Harold, working
South Philly, stumbled on a sweet
morsel of business. He received a serv-
ice call on a large three-way 16-inch
Admiral, one of those old jobs with
separate chassis, picture tube and power
supply. The chassis is a side mount,
hanging by four bolts. If you have never
tried balancing the chassis with one
hand and inserting the bolts with the
other, consider yourself fortunate.

He fixed the set muy pronto. The
thrilled owner happened to be the pro-
prietor of a prosperous meat store. In
no time at all his clientele was ours.
This joyful situation continued for 6
months, until the butcher’s set went
haywire again. Qur new South Philly
man did not take too kindly to this
aging TV monster. The set was pulled
into the shop and given extensive re-
pairs. With crossed fingers, we sent the
set back with our best technician. Three
hours later a bedraggled service tech-
nician returned to the shop with a
victorious smile.

How dismal life appeared when a
callback to Max the Butcher appeared
on the docket a few days later! Natu-
rally, it was dragged out. Who would
want to stake his reputation on an old
beat-up chassis? As a result we lost the
butcher and, subsequently, all his cus-
tomers. While the original call created
confidence, the callback created ill will;
and in this case a sizable loss of income.

I did a house call a few months ago.
There was horizontal sync trouble in a
16-inch Motorola. I changed the hori-
zontal oscillator and horizontal phase
detector tubes. This seemed clear-cut
and the customer was very pleased. She
was a 60-year-old widow, living with her
90-year-old mother. They were two
sweet old ladies and very dependent on
their television set. Two days later, she
called in again with the same trouble.
I knew I had a dreaded intermittent
horizontal sync on my hands. Did you
ever try to explain to two lemonade-
offering ladies that their set had to go
to the shop, with no definite cost esti-
mate and no promise of delivery?

The set was ready in about 5 days.
A leaky bypass capacitor in the plate
of the horizontal oscillator was shifting
the horizontal oscillator frequency.
Fearing arsenic, I was relieved there
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was no offer of soft drink upon the
chassis’ return. No longer sweet to me,
the two ladies would have rather put a
garrote around my neck instead of the
money in my hand. They had spent their
usual viewing time the past five nights
discussing our television service. We
did everything possible for a satis-
factory repair, and they spent the repair
time working themselves into a frenzy
over the delay.

In cases of this type, the only thing
one can do is loan out a spare set. The
empty hours must be filled. It’s costly,
true, but consider what value a loan-
out would have had in this particular
case.

One day I was sent on a recall to
a fairly rough section of Philadelphia
and I was glad it was early afternoon.
The woman of the house seemed franti-
cally glad to see me. I didn’t think too
much of it at the time, but after in-
spection of the set (I found insufficient
high voltage and routine checks did not
reveal the trouble) I informed her that
I would have to pull the chassis into the
shop. She burst into tears. She told me
her concern was with her husband. He
had instructions from his parole officer
to stay home after 7 pm. The last two
nights, because the TV set was in-
operative, he had gone out in violation
of this order. He had stayed home all
the while the television set worked. The
wife pleaded with me to get the set
back as soon as possible.

The high-voltage transformer was re-
placed and the set was ready in about
two days. I called the woman and told
her she could expect the set in a few
hours. She told me not to rush. Her
husband had gone out the night before
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—he was caught with three others hi-
jacking a truck.

Possible solution

How can we stop callbacks from
draining our profits? A good way to
attack the problem is to figure out how
many callbacks you have on how many
calls. For instance, pick out 100 original
calls. On these calls, see how many
callbacks you have (you probably will
be amazed at the number). Find the
average number of callbacks per call,
and add the cost of this average figure
to the amount you charge on service
calls. It will probably come to a dollar
or two depending on how you have been
operating. If you raise your prices by
this figure, you are then being paid for
all callbacks before you receive them.

The human frailty of the intelligent
service technician is a major obstacle.
He takes pride in his work. He strongly
dislikes returning to a place where he
might receive a blow to his pride. There
is even a certain amount of fear in
facing the customer, the person who
might now have a tainted opinion of
his ability. However, the technician
must realize that his customer, whether
doctor or laborer, has very little knowl-
edge of TV. How many times have you
been told, “There is definitely a shortage
in my set”? Have a little patience and
understanding for the knowledge people
do not possess and often envy you for
having. In this way it is much easier to
face and handle a person whom you
might feel thinks little of your ability.
I'll never forget the carpenter who
brought out an expensive bubble level
and said, “This time I want that picture
straight!” END
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CIRCUIT

Analyzing the famous RCA

horizontal a.f.c. network

ELEVISION sweep generators to-

day use two basic circuits: the

multivibrator and blocking oscil-

lator. Each has certain advantages.
The blocking oscillator requires one
tube and a transformer in addition to
other components; the multivibrator
usually needs two tubes and no trans-
former. Thus, from a standpoint of
number of parts, there is little differ-
ence. Power-wise, the picture is differ-
ent.

In a multivibrator, one of the two
tubes is always conducting fully. In the
blocking oscillator, plate current flows
only during the period of conduction,
or flyback time. On this basis, the block-
ing oscillator appears a better choice
where power conservation is desired.
However, the ordinary blocking oscil-
lator ecircuit is susceptible to noise-pulse
triggering, resulting in horizontal tear-
ing or vertical rolling. To overcome this
characteristic of the blocking oscillator
and permit its use as a horizontal sweep
generator, the Synchroguide circuit was
developed.

To understand the Synchroguide cir-
cuit one must understand the basic
blocking oscillator (Fig. 1-a). A varia-
tion of this circuit is shown in Fig. 1-b.
The blocking oscillator operates as fol-
lows:

1. When plate and heater voltages are
applied, plate current flows through
the transformer primary.

2. The plate-current flow induces a

6SN7-GT
SINCIN ) HORIZ 0SC CONT HORIZ 05C
)

voltage in the grid winding (seec-

ondary) of the transformer, driving

the grid positive.

3. Plate current flow increases, causing
a still more positive grid voltage.
This condition continues until the
plate current reaches a maximum,
determined by the tube and circuit
values, and can increase no further.
At this time no voltage is induced
across the grid winding of the trans-
former.

4. While the grid was positive, it at-
tracted electrons from the cathode,
which charged ecapacitor Cl1 and
made the grid side of it negative.
Thus when the transformer second-
ary voltage drops to zero, the re-
leased electrons drive the grid far
negative, and the tube is cut off.

5. The tube remains cut off until the
charge on C1 can leak off through
the grid resistor to a point where
the grid voltage will once again per-
mit the tube to conduct. Then the
process is repeated.

During this cycle the grid voltage,
viewed on a scope, appears as shown
in Fig. 2.

The tube can be made to conduct
earlier than normal by inserting a pos-
itive voltage pulse near the end of the
cycle. Notice that the grid voltage levels
off as it approaches the point of con-
duction. It is this characteristic that
makes the circuit respond to noise. If
the grid rise could be altered as shown
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Fig. 6—Schematic diagram of the Synchroguide circuit showing all values.
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Fig. 7—Grid voltage in Synchroguide.

in Fig. 3, noise pulses would have less
effect. With just this in mind, the cir-
cuit shown in Fig. 4 was designed.

The operation of this circuit is as
follows:

1. Components V2, T, C1, R1, C3 and
R2 operate as a conventional block-
ing oscillator.

2. Some of the output is fed back to
V1, which is held at cutoff by the
oscillator grid voltage coupled
through R4 and by the cathode
voltage across R3 until near the end
of a cycle.

3. The feedback is arranged to provide
for a fast rise of current through
V1 near the end of the cycle to mod-
ify the grid voltage rise on V2
(Fig. 5). As might be expected, with
the addition of V1, component values
have to be changed to maintain the
correct frequency.

Thus this circuit keeps the grid volt-
age of the blocking oscillator away

from the conduction point until the
proper sync time is near. This insures
a more noise-free condition. Sync is
introduced directly on the grid of V1,
keeping the grid of V2 free of direct
connection with possible sources of
noise. While V1 is cut off, noise pulses
cannot have any effect unless they ex-
ceed the cutoff bias. The plate voltage
of V1 is made variable. This controls
the amount of current flow during the
conduction period, thus affecting the
average voltage across R3. The voltage
across R3 controls to a limited extent
the free-running frequency of the block-
ing oscillator.

The incoming sync signal also af-
fects the conduction of V1. If the oscil-
lator is running slow, the sync pulse will
tend to increase V1 current flow, thus
raising the voltage across R3, which in
turn, speeds up the oscillator. If the os-
cillator frequeney is too high, V1 may be
driven to cutoff before the sync pulse
can add to the current of V1, permitting
the average voltage across R3 to drop.
In normal operation the oscillator con-
ducts during the sync period, permitting
only part of the sync pulse to contribute
to control of the V1 current. For this
reason the circuit is termed a pulse-
width a.f.c. system. In the commercial
version C2 is shunted by a series R-C
circuit to improve long-time frequency
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stability and prevent a “hunting” action
of the control tube.

The circuit described was modified
again to arrive at the final Synchro-
guide circuit as we know it today (Fig.
6). The added modifications include L1
and C4 which constitute a parallel reso-
nant circuit tuned close to the horizon-
tal scanning frequency. Some of the
voltage developed across this tank ecir-
cuit is coupled back to the blocking
oscillator grid to change further its
waveform, as shown in Fig. 7.

Some versions of the Synchroguide
circuit include a frequency locking
range trimmer across the grid of the
control tube. This trimmer serves as a
voltage divider for the input signals.
As its capacitance is increased, the
noise immunity of the system improves
but the pull-in range narrows down.

Occasionally if component values
change, or the frequency of the reso-
nant circuit is too far off, the oscillator
may double-trigger erratically, causing
a ragged appearance on the raster, with
one or more jagged vertical lines. To
correct this, a jumper lead should be
used across transformer terminals C
and D to short out the resonant circuit.
Now steps can be taken to correct the
frequency of the circuit. Once normal
operation is attained, the jumper can
be removed and L1 adjusted. END

CHECK THE PICTURE TUBE

OST service technicians are

aware of the many difficulties

caused by defective picture

tubes. Probably millions of
man-hours have been lost by members
of the servicing fraternity before dis-
covering the fault was in the picture
tube.

One of the most common defects in
these tubes is an intermittent heater,
caused by bad or corroded connections
to the heater at the base of the tube.
Soldering these connections is difficult
and usually results in the pins becom-
ing loose when too much heat is applied.
A technique I have found successful is
to set the tube down on its face, heat
the pin and then insert a length of stiff
tinned wire into the opening, at the
same time applying fresh solder.
Usually this makes a good tight joint.

Another common source of trouble—
one that sometimes can be corrected
—is a cathode-heater short. I was
called on recently to repair a TV re-
ceiver that was cutting out completely
after a half hour of operation. This
set—a 12-inch Admiral—had been
serviced many times and would have
been heaved out if it hadn’t been a
gift. This C-R tube cathode was the
control element rather than the grid.
Thus the cathode-heater short cut out
both picture and brightness, giving the
effect of loss of high voltage.

I installed a small 6-volt trans-
former, connecting its output to the
heater of the picture tube. With the
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heater isolated from ground, the
cathode-heater short made no differ-
ence. This was a permanent cure.

The most common cause of picture-
tube difficulties is weak or low emis-
sion. All sorts of devices have been
put on the market for boosting or re-
activating the cathode emission of pic-
ture tubes. These range from short
bursts of high heater voltage to raising
the heater voltage slightly (to about
9 volts) with a small autotransformer.
Either method brightens the picture
for a while but should be used only
when it is certain that the trouble is
low cathode emission.

In one case, the owner of a 21-inch
RCA receiver found himself with a
weak picture. Instead of calling a
competent service technician, he bought
and installed a booster. The picture
brightened a bit but it was out of
focus.

Examination showed that the tube
used electrostatic focusing, which was
cut out when the booster was installed.
To top it off, the dim picture was not
caused by a defective tube, but by a
defective capacitor and resistor in the
screen-grid supply to the picture tube.

Using a transformer for isolating
the heater of a picture tube can often
cure another condition—an ineffective
brightness control. If the isolation
transformer doesn’t cure the trouble,
you will probably have to replace the
tube (assuming the circuitry is 0.K.).

I had one case—a Hallierafters 17-
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inch receiver—where I couldn’t reduce
the brightness but did get a good pic~
ture and sound. This condition was
traced to a defective coupling capacitor.
Replacing this unit in the cathode cir-
cuit of the picture tube brought the
picture back to normal.

A bad case of horizontal tear in a
30-tube 630 chassis was finally traced
to the picture tube. If the brightness
control affects picture stability, prob-
ably there is gas in the picture tube.

I once spent many hours on a Trans-
vision set that had a very critical ver-
tical hold. Practically everything pos-
sible was done to stabilize the vertical
circuits. It finally dawned on me that
the only thing I had not tried was a
new picture tube. The 12-inch tube was
replaced and sure enough that was it.

In another case, a 17-inch RCA
developed a very bad vertical jitter.
It was almost impossible to get the
picture to stay steady. Strangely
enough the horizontal hold was solid
and the picture was very good. Yes,
you guessed it—the picture tube.

A lot of your troubles can be and
often are in the picture tube. A weak
washed-out picture can stem from
troubles in the tuner, i.f. or video out-
put circuits. But it can also be caused
by the picture tube.

In a case of intermittent brightness,
try tapping the neck of the tube. If
the picture jumps in bright or if mul-
tiple horizontal bars are seen, the tube
is N.G. END
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JERRY KASS

N last month’s discussion of sync

separation we assumed that the in-

coming signal is reasonably free

from noise. Unfortunately this is
too often not the case. There are many
sources of noise. It can be created by
any arc-producing electrical equipment
such as automobile ignition systems
and motors, by atmospheric conditions
or by arcing within the TV receiver.
In each case noise impulses may be
induced in the antenna or transmission
line by direct radiation from the source
of arcing and become part of the in-
coming signal. Many recent questions
have dealt with points falling in this
area, and the following is an attempt
to answer all these as well as other
inquirers who have the same questions
in mind.

Noise affects the deflection circuits
more than any other part of the TV re-
ceiver, so circuits have been developed
to eliminate or attenuate it in the sync
separator before it has a chance to
disturb the action of the sweep gen-
erators.

Noise pulses are generally of short
duration. However, when fed into the
vertical oscillator’s integrating net-
work, they can charge the capacitor to
a point of normal synchronizing ampli-
tude. This triggers the vertical deflec-
tion oscillator before its normal time
and the picture rolls vertically. To the
horizontal sweep system noise pulses
often appear as horizontal synchro-
nizing pulses and cause false triggering
that results in tearing.

The solution to this problem could lie
in the use of shorter time constants in
the grid-leak circuits of the sync sep-
arator. But this is not practical since
a grid-leak time constant in this cir-
cuit must be long enough to maintain
bias between horizontal lines and dur-
ing the vertical pulses. Otherwise the
clipping level will change. Also, noise
pulses in the syne circuit increase the
grid bias and reduce the syne gain.
Some TV receivers have separate ver-
tical and horizontal sync separator
stages. In this way the time constants
of each circuit can be designed for
maximum noise rejection.
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Fig. 1—Basic gated sync separator.

Gated sync separator

Becoming extremely popular is a
circuit combining sync separation and
noise cancellation, using a single penta-
grid tube (Fig. 1). The circuit operates
as a gated amplifier that separates
the sync pulses from the composite
video signal and removes all noise
pulses that are of greater amplitude
than the incoming synec pulses.

Grid 3 of the sync separator, usually
a 6BE6 or a 6CS6, receives a portion
of the composite video signal from the
plate circuit of the video amplifier.
The signal is of positive polarity and
fed through C. The plate and screen
voltages of the tube are kept low (20
to 30 volts) and the signal on grid 3
causes grid current to flow, charging
C to the level of the sync pulse. Be-
tween sync pulses, C discharges through
R1 and develops on grid 3 a bias
approximately equal to the incoming
signal’s blanking level. Thus grid 3
holds the tube in cutoff except during
the peak amplitude of the sync pulses,
removing the video content and per-
mitting only horizontal and vertical
pulses (gated output) to appear in the
plate circuit. This is essentially the
sanie operation we observed in the con-
ventional triode sync separator.

Noise pulses in the video amplifier
plate circuit below the level of the
sync pulses are not passed by the sync
separator because the tube is cut off for
all signals more negative than the bias
on grid 3. However, noise pulses greater
in amplitude than the bias level would
make the horizontal and vertical syn-
chronization extremely unstable by
excessively biasing grid 3 and block-
1ng 1ts normal operation, possibly dur-
ing several consecutive syne pulses.
These noise pulses are prevented from
affecting sync stability by the action
of grid 1.

Grid 1 is biased slightly positive by
connecting it to a low-voltage point on
a voltage divider that extends from the
video detector to B plus. The bias
voltage on grid 1 is varied by poten-
tiometer R2. The composite video sig-
nal, with sync pulses negative (180°
out of phase with the signal on grid 3),
is fed to grid 1 from the video detector.
The bias on grid 1 is set so that the
sync tips of the composite video signal
are near cutoff.

As long as noise pulses are not
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Fig. 2—Operation of the noise gate.

greater in amplitude than the sync tips,
the positive bias on grid 1 is not over-
come. Each sync pulse appearing at
grid 38 drives that grid sufficiently
positive to overcome its bias, permitting
plate current to flow. When noise pulses
greater in amplitude than the sync
peaks appear, they drive grid 1 beyond
cutoff, halting the flow of plate current
and preventing the tube from passing
the noise on to the sync circuits (Fig.
2). The tube remains cut off only for
the duration of the noise.

Any noise pulses occurring at the
same time as the sync pulses cut off the
tube and sync pulses may be lost. Since
the noise pulses are of much shorter
duration than the sync pulses, the
stability of the horizontal and vertical
oscillators will not be affected. Besides,
even if some sync pulses are lost, the
flywheel effect of the oscillators will
keep them synchronized until the next
sync pulse arrives. For maximum noise
rejection R2 should be set so that the
tube cuts off slightly above the tips of
the sync pulses. No effect will be
noticed in the picture unless the noise
burst is unusually long. One further
point, the noise elimination circuit does
not remove visible noise from the pic-
ture; it only isolates the sweep circuits
from the effects of noise.

Making the bias on grid 1 less posi-
tive provides better noise immunity
with weak signals, permitting noise
pulses to drive the grid negative enough
to cut off plate current. Insufficient
positive bias lowers the gain of the
tube, causing weak vertical and hori-
zontal hold. Too much positive bias
results in greater sync output but less
noise immunity.

Zenith circuit

Fig. 3 is a schematic of a sync sep-
arator and noise eliminator circuit used
in Zenith chassis. The composite video
signal is taken from the 12BY7 video
amplifier and fed through R1 to grid 1
of the 6BE6. Potentiometer R3 (7.5
megohms), connected in series with R2,
to the 250-volt line adjusts the bias on
G1. The potentiometer is called the
fringe lock (other manufacturers refer
to this adjustment as the noise gate,
electronic stabilizer, sync control).

The positive-polarity composite signal
from the 12BY7 plate is applied to grid
3 of the 6BE6 and establishes a bias
as a result of grid-leak components C1-
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Fig. 3—Zenith’s fringe-lock circuit—sync separation and noise elimination.

R4. The bias is just above the signal’s
blanking level. The positive sync peaks,
because of the low plate voltage (30),
drive the plate current into saturation.
Thus the signal at the plate circuit
consists of clean, clipped sync wave-
forms which are then fed to the vertical
and horizontal sync circuits.

The cathode of the 6BE6 is grounded
-and so does not contribute cathode bias
to the tube. The bias on grid 3 is
provided by time constant C1-R4 from
grid current drawn during sync peaks.
The plate is maintained at a fixed
positive voltage by voltage divider R6-
R7. The screen is bypassed to ground
through C2, a 4-uf electrolytic capae-
itor, and connected to B plus through
R5.

Fringe-lock adjustment

This circuit is of particular value in
weak-signal areas where noise is pres-
ent, especially for increasing the
stability of the vertical oscillator. Turn
the fringe lock ecounterclockwise and
adjust the vertical hold control for
maximum stability. Then advance the
fringe lock until a noticeable improve-
ment in sync stability is obtained. In
strong signal areas the fringe lock must
be more carefully adjusted. Select the
strongest channel and, as before,
stabilize the vertical oscillator. Advance
the fringe-lock control until the picture
begins to shift slightly in a horizontal
direction. then turn it slowly back just
below this point. Check this setting on
other channels and readjust the control
if necessary. If both strong and weak
signals are present, adjust the control
for best overall performance.

Service notes

In general, our discussion last month
on servicing sync circuits applies here.
The main difference is the noise can-
cellation circuit. The plate and screen
of the pentagrid tube are generally
operated at a low voltage and circuit
operation will not be critical to changes
in this voltage. Thus, in cases of poor
vertical and horizontal sync, first check
the plate circuit with an oscilloscope.
If the pulse amplitude is below manu-
facturer’s specifications, carefully check
the noise cancellation circuit. A slight
variation in the bias voltage on grid 1
controls greatly the amplitude of the
sync pulses in the plate circuit. Since
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the grid-1 cireuit originates in the
video detector, improper action of the
grid-1 circuit should be checked back
to its source.

Sync compression

If the sync level is reduced as com-
pared to the level of the rest of the
video signal components, the condition
is referred to as sync compression.
This could be caused in the video am-
plifier, prior to the sync takeoff, by
insufficient grid bias or excessive signal
input overloading the stage.

Besides causing unstable synchroni-
zation, syne compression is usually ac-
companied by excessive picture con-
trast. When these symptoms occur,
check the output of the video detector
with a scope because the overloading
could be taking place in the i.f. ampli-
fier. Check the grid bias on the i.f.
amplifier tubes. If it measures low,
check all components in the a.g.c. sys-
tem, especially the delay capacitor.
1t is usually well to replace this unit—
it often becomes leaky and causes this
condition. If compression is the result
of excessive signal, insert an attenu-
ator such as an H pad in the antenna.
If the receiver has an a.g.c. threshold
control, try adjusting it.

Sync compression is also caused by
poor low-frequency response as a re-
sult of poor tuning or misalignment.
The improper sync action caused by
this will often cause horizontal picture
pulling.

Still another cause of sync compres-
sion is the overloading of i.f. and video
amplifiers by strong audio signals,
causing an almost total loss of sync
and a negative picture. This situation
can best be handled by correcting the
local oscillator frequency to bring the
sound carrier down from the top of the
response curve.

Correction

The December, 1954, installment of
the TV Clinic had a photo showing
Barkhausen oscillations appearing on
the right side of the screen. This, after
we had gone to great length to explain
why they appear at the left side. The
error was due to the photo being turned
over during printing. Latest reports
indicate that Barkhausen oscillations
are still in business at the left side of
the screen.
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Fig. 4—Contrast circuit in G-E 17C105.

Excessive contrast

A G-E model 17C105 came in with
excessive contrast and mo control of
contrast after 10 minutes of operation.
There were other defects in the set but
after they were cleared up the contrast
trouble remained. To correct this con-
dition I checked all coupling capacitors
in the video i.f. section. I also checked
many associated components with no
success. It looks wery much like the
video amplifier is overloaded by the
input from the i.f. amplifier.

All tubes in the front end, video i.f.
and video amplifier were replaced. [
have mot replaced the ING4 crystal.
I am at a loss as to what to do mewxt.
Any information you could give would
be deeply appreciated.—S. J. S., Cleve-
land, Ohio.

Before any circuit checks are made,
investigate the possibility of excessive
signal input to the receiver—place an
attenuator pad in the antenna input
circuit. Should the defective contrast
condition exist under normal signal
conditions, replace the 2-megohm con-
trast control (Fig. 4). Check for a
shorted or leaky coupling capacitor
C354 or for an open circuit in capacitor
C353. Also, check for a short in C251,
the a.g.c. bypass capacitor.

Since the picture control is ineffective,
check C261. A defect in this capacitor
would cause extremely erratic opera-
tion of the contrast circuit-—even make
the contrast control work backward.
There is the possibility of an open
circuit in choke L258. Finally, check
the waveform at pin 4 of V11, the syne
amplifier and clipper. You should read
approximately 45 volts peak to peak.

Hot transformer

The low-voltage power transformer in
a Stromberg-Carlson model TC19 tele-
vision recetver is running extremely hot.
There is nothing wrong with the picture
and all controls appear to be operating
normally. I have checked the power
supply for shorts, including the fila-
ment windings, but could find nothing
wrong.—J. M., Durham, N. C.

There is nothing wrong with the
power transformer other than the pri-
mary being wired with a No. 22 con-
ductor. Some production runs used a
heavier No. 16 wire. Unless the heat
is affecting other components or insula-
tion do not change the transformer. END
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COLOR TV CIRCUITS

Y

By KEN KLEIDON*

HIS, the final article of this series,

will review the servicing points

covered in previous articles and

present the servicing aspects of a
color receiver from a practical view-
point.

The NTSC color transmitting stand-
ards being compatible, a color television
receiver is capable of receiving black-
and-white signals. Thus, a color re-
ceiver can be considered as nothing
more than a black-and-white receiver
with the additional circuitry required
for color and a different type picture
tube. Any color receiver on the market
at the present time—regardless of make
or manufacturer—can be divided into
three basic sections: black-and-white
circuitry; additional circuitry required
for color; color picture tube and asso-
ciated circuitry. Fig. 1 illustrates the
three-part division of a color receiver
and the circuits contained in each part.

Most later-model color receivers use
basically the same type of circuitry
and a three-gun color picture tube. We
will therefore use Raytheon’s 19-inch
color receiver as a basis for analysis.
This receiver has 39 tubes plus a three-
gun picture tube. The circuit break-
down, following the block diagram of
Fig. 1, is: black-and-white section, 40%
of the circuits; picture tube and asso-
ciated circuitry, another 409% of the
circuits; color circuits, the remaining

*Raytheon Manufacturing Company, Television
and Radio Division,

and PHIL STEINBERG*

20%. The percentage figures were
determined by the number of tubes in
each section.

When servicing monochrome re-
ceivers, the service technician learned
to use the face of the picture tube as an
indicator to determine which section of
the receiver is defective. Each section of
the receiver contributes to the picture,
and the picture tube shows what is lack-
ing. The technician can then go to the
section that controls the defective por-
tion of the picture and make the repair.
Since this servicing method is effective
for monochrome, there is no reason why
it will not also apply to color servieing.

Isolating defective sections

By analyzing the face of the picture
tube when trouble occurs in a color
receiver, and using the tuning control,
you can easily determine which of the
three sections of the receiver is defec-
tive. If, when tuned between channels
(no video information present), the
picture tube shows a raster which fills
the screen horizontally and vertically,
has adequate brightness and appears
black-and-white, that large portion of
the color receiver consisting of the pic-
ture tube and its circuitry is function-
ing normally. This circuitry, as indi-
cated in Fig. 1, includes the picture
tube, low-voltage, convergence, high-
voltage, horizontal and vertical deflec-
tion circuits. Each of these must be
functioning properly to display a black-

and-white raster. Therefore, by observ-
ing the face of the picture tube and
tuning between channels, you can
determine whether 40¢ of the receiver’s
circuits are in good order.

Because the NTSC system is com-
patible, a color receiver is capable of
receiving and reproducing a black-and-
white signal. Thus the picture tube
and tuning control can again be used
to isolate trouble in a color receiver.
When tuned to a monochrome station,
the picture tube should show a black-
and-white picture if it and associated
circuitry along with the tuner, i.f.
amplifiers, a.g.c., synec, d.c. restorers
and Y channel circuits are functioning
properly. This simple check will deter-
mine whether another 80% of the
receiver’s circuits—in addition to the
picture tube and associated circuitry—
are in working order. The sound sec-
tion of the receiver can also be checked
when tuned to a monochrome station.
If the sound is acceptable, then an
additional 10% of the receiver’s cir-
cuits are normal.

The sound section (10¢), black-and-
white circuits (80%) and the picture
tube and associated circuits (40%)
constitute 809 of the circuits in a color
receiver. This leaves only 20% of the
receiver to be checked. This 20% con-
sists of the color circuits: chrominance
bandpass channel, color oscillator and
control circuits, color demodulators,
color video amplifiers and associated

l FROM Y AMPL_|
TUNER IF AMPL SOUND | ] Lv SuPPLY BURST AMPL PHASE DET REACT TUBE 3.58MC 05C
. {
1
: ; FROM HV TRANS { ]
l !
|
SYNC AGC ¥ CHANNEL oc ; iy
r
PR [y A - S ——~— j_ P ol e A = - - "_{
| : COLOR KILLER R-Y DEMOD R-Y AMPL
! i
VERT DEFL  f— | Josca cont COLOR
i ! FROM HV TRANS ‘
] B
e e — s e =, B TO CRT
FAEL CATHODE
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Fig. 1 (left)—Division of a color receiver. Fig. 2 (right)—Expanded block diagram of the color and oscillator control circuits.
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circuitry. By observing the face of the
picture tube and tuning to a color tele-
cast you can determine whether the
color circuits of the receiver are operat-
ing normally.

Isolating defective stages

When the defective section of the
receiver is located, the picture tube can
be used to further isolate the defective
stage in that section.

When a black-and-white raster is
not obtained between stations, the
trouble will be in the picture tube or
associated circuitry. The appearance
of the raster will indicate which stage
of the picture tube circuitry is defec-
tive.

Insufficient or no vertical sweep would
be caused by a defect in the vertical
deflection circuit. A failure in the high-
voltage, horizontal deflection or low-
voltage circuit would cause almost the
identical appearance on a color picture
tube as on a monochrome tube. If trouble
occurs in either the cathode, grid or
screen circuit of the picture tube, the
servicing procedure would be similar
to that used for a monochrome tube
because a three-gun color tube can be
considered as three separate tubes in
one glass envelope. Since each of the
three guns has an individual cathode,
control grid, and screen grid, the only
difference between them is the color
of each electron gun’s phosphor-dot
screen. Therefore, if a component is
defective in one of the three cathode
circuits, for example, its effect on one
color is easily noticed.

When tuned to a black-and-white
transmission, the picture tube should
show a black-and-white picture. If a
normal picture is not obtained, the
cause of the trouble would be located
in either the black-and-white circuits
or the picture tube and its circuits.
Color fringing due to a convergence-
circuit control misadjustment or eir-
cuit failure would be evident only with
video information. If a black-and-white
raster is obtained by tuning between
stations, you can feel reasonably sure
that the cause of the trouble is located
in the black-and-white circuits. In a
color receiver these are almost identical
to those of a monochrome receiver and
can be serviced similarly.

If trouble occurs when tuned to a
color program, check the picture with
a monochrome signal. If the same defect
is noticed on both color and mono-
chrome, the black-and-white circuits are
at fault. However, if the trouble dis-
appears when tuned to a monochrome
program, look for trouble in the color
circuits. These consist of the chro-
minance bandpass amplifier, oscillator
and control circuitry, color demodulators
and amplifiers as shown in Fig. 2. A
block diagram of the color and oscillator
control circuitry is expanded from
Fig. 1.

The bandpass amplifier, burst am-
plifier, color killer, and the color oscil-
lator and control circuits are the only
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Fig. 3 — The complete
color signal. Dotted lines
indicate the additions
made to the black-and-
white signal

stages that could cause a complete loss
of color and result in a monochrome
picture when tuned to a color program.
If the color oscillator is slightly off
frequency, the color information will
not be synchronized with the black-
and-white information and the picture
tube will display a stationary black-
and-white picture with color bars run-
ning diagonally. If a particular color
is missing or lacking detail, the corre-
sponding color-difference amplifier cir-
cuitry (R Y, B Y and G Y)
should be checked. This service proce-
dure is based on the assumption that
the receiver was once functioning nor-
mally and is applicable approximately
95% of the time. There are other possi-
bilities of receiving a monochrome pic-
ture when tuned to a color program.
Defects in the antenna, tuner, i.f. am-
plifier or Y channel amplifier could
also cause this condition but these are
the exceptions rather than the rule.

Color TV signals

When dealing with a monochrome
receiver, the service technician has
three separate signals to work with:
sound, video and syne. With a color
receiver two additional signals (Fig. 3)
are available, making servicing that
much easier. These two signals are the
color information and the color burst.
Fig. 3 shows, by dotted lines, the addi-
tional information added to the mono-
chrome signal (the area in solid lines)
to make up a complete color signal.
The area within the dotted lines, labeled
color information, is the chrominance
signal. The color burst, shown in dotted
lines on the blanking pedestal, is noth-
ing more than a synchronizing signal
to control the phase and frequency of
the color oscillator. It can be considered
as an additional sync pulse similar to
the horizontal sync pulse. Therefore,
in a color receiver, there are five sep-
arate signals that can be used to help
identify troubles.

Referring to Fig. 1, the composite
color signal consisting of sound, sync,

WWW.americanradiohistorv.com

"MORIZONTAL
SYNC PULSE

<——3.579+MC——"|

< 4.5MC >

BLANKING

video (Y signal), color and burst is
fed through the tuner and if. am-
plifiers. The sound signal is separated
and applied to a sound detector and
then coupled to the remaining sound
circuits. The four other signals are
passed to the video detector and then
to the first video amplifier in the Y
channel. At the first video amplifier,
the four signals are separated and fed
to their respective circuits. The sync
signal is coupled to the sync separator
for vertical and horizontal oscillator
synchronization. The video signal is
coupled to the second video amplifier
and then through the d.c. restorers to
the picture tube. The color signal is
coupled to a bandpass amplifier, then
to the demodulators and on to color
amplifiers. The burst signal is coupled
to a burst amplifier and then to the
color oscillator for synchronization.

If any of the five signals is either
lost or changed in shape or amplitude,
the effect on the face of the picture
tube or sound coming from the speaker
will be noticed quickly. It then becomes
a matter of tracing that signal through
the receiver to the circuit at fault.

By using the tuning control and
observing the face of the picture tube,
you can determine which section of
the receiver is defective or is causing
a particular trouble. To repeat: a color
receiver is nothing more than a black-
and-white receiver with additional cir-
cuitry necessary for color reception
and a color picture tube. The addi-
tional circuitry (color, oscillator-control
and convergence circuits) and color
picture tubes were thoroughly covered
in this series and constitute only 20%
of a color receiver. Therefore, 807 of
the circuits in a color receiver are
identical to those in a black-and-white
set. The familiar servicing techniques
used for black-and-white can also be
applied to color. END

A complete book entitled *Color TV Circuits”
containing more detailed information is being
prepared by the authors of this series and will

be available in a few months through the pub-
lishers of RADIO-ELECTRONICS.
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COVER FEATURE

TWO TRANSISTORIZED
METAL LOCATORS

By EDWIN BOHR

Two lightweight wunits—one
small and one large—feature

stable oscillators,

simple

construction and low cost

HESE two metal locators are built

with the available low-cost tran-

sistors. The larger locator con-

tains four CK722 transistors, the
smaller unit two.

Each locator, although the two cir-
cuits are very much alike, serves a
different purpose. The smaller locator
is suitable for finding small objects,
such as plastered-over conduit boxes;
the larger locator is designed to detect
larger masses of metal at greater depth.

As metal locators go, both units are
small; in fact, the smaller one is truly
miniature and, complete with batteries,
weighs only 81% ounces. As shown in
the photos, each locator can be carried
with one hand.

Both transistorized r.f. and audio
circuits are used. The oscillators are
extremely stable, using a separate-
battery bias form of resistance stabili-

DETECTION 0SC

REFERENCE 0SC

I
50 100t | Vi v2
| K722 (2)
L] -
= e o WA= EXPLORING
LOOPSTICK oL
.-.
W= = .0

1.3v
*OPTIONAL' SEE TEXT ®RM CELLS (MERCURY)

Fig. 1—The transistorized metal detec-
tor uses two bheat-frequency oscillators.
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Chassis of the large
metal detector.

zation. Battery life is long and stand-
ard easily obtained components are used
throughout.

Circuit description

Small circulating eddy currents are
generated in metals placed in a radio-
frequency field. These currents oppose
the back e.m.f. of the coil producing
the field, lowering its inductance. If the
coil is part of an oscillator circuit, the
frequency of oscillation is increased as
metals are approached.

SHIELD BROKEN AT CENTER

CK722 (4}

LOOPSTICK

——

‘I / . i
= EXPLORING LOOP
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J 50-3
2500 &L 73 " PHONES
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+ =25 3v
=25 | (_—l-
4,7K IK J. .
T
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cKk122 ['{_Hﬂ—aeo boT 7
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Fig. 2—Schematic of metal detector
using additional two-stage amplifier.
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Chassis of the small
metal locator.

TUNING

PHONES

Of several ways for detecting metals,
this inductance change method is the
most simple and requires very little in
the way of complicated circuits.

The change in inductance must be
translated into some sort of signal that
can be detected by the human mech-
anism. This might seem difficult, since
the change in inductance is small. But,
the problem is easily solved by beating
two oscillators, producing an audible
indication.

Parts for small metal locator

Capacitors: 2—390 upf, tubular ceramic; 2—.002
%1, disc ceramic; 3—.01 uf, metalized paper
Aerovox P83Z).

Miscellaneous: 2—CK722

1 transistors; 2—5-prong
hearing-aid tube sockets:

2—1,000-0hm p-watt re-

sistors; |—adjustable Ferri- Loopsflck |—broadcast-
band loop ‘antenna; 4—mercury cells (Mallory
RM625RT): | —d.p.s.t. switch; I|—aluminum case,

1% x 2 x 23 inches; l—knob 2—pin jacks; 1—
Lucite rod, 3-inch dnamefer 9" inches long; I—
sheet Lucite.

Parts for large metal locator

Resistors: 4—I1,000 ohms, 1—4,700 ohms; [—250
ohms, variable (IRC Q- 20I

Capacﬁors 2—200 ppf, ceramic or mica; 2—.001
uf, ceramic or mica; |—.0! uf, paper; |—0.] uf,
paper; 3—25 uf, 3 volts, electrolytic.
Miscellaneous: 4—CK722 transistors; 4—5-pin hear-

ing-aid tube sockets; 2—4.5-volt BC batteries (RCA

vSO-28); I—mercury cell {Mallory RM-40IR); |—
adwsfable Vari-Loopstick; |—audio interstage
transformer, plate-to-line 50:1 impedance ratio
(UTC SO-3, SSO-3 or equivalent); I—d.p.s.t. switch:

2—pin Iacks I—3 x 4 x 5-inch aluminum box; 1—2!
foot length of RG-58A/U (50 ohms) coaxial cable
I—length of litz wire {see text): I—phono plug and
fack; I—length of Y/4-inch diameter copper tubing;
I—length of 34 x !j-inch aluminum; l—insulating
board; 2—knobs.
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The $wo oscillators, in Fig. 1, are
labeled REFERENCE and DETECTION. The
reference oscillator operates at a fixed
frequency, adjustable by an iron core.
However, the detection oscillator
changes frequency when the exploring
coil comes near metals. The oscillators
are coupled to headphones where their
outputs combine to form a different
beat. The locator in Fig. 2 has an
additional two-stage amplifier between
the oscillators and the headphones. This
requires very stable oscillators.

Two features increase the stability
of the transistorized circuit. First, the
oscillators are similar electrically. Thus,
their drift rates are similar—the beat
note change is not so pronounced if
there is a shift in the oscillator fre-
quencies. Second, the separate-battery
bias stabilization reduces—as much as
possible—the drift troubles produced by
the transistors.

Why bias stabilization is necessary
may not be too clear. The problem is
unique with the transistor and very
interesting. To clear up the picture,
special characteristics of semiconduc-
tors must be known.

Stabilization

Germanium diodes and transistors do
not perform well at high temperatures.
Neither should allow current to flow
in the reverse direction; but they do,
and that is a fact we have to live with.
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The amount of back current increases
with junction temperature and, in the
case of transistors at a given tempera-
ture, may vary from one unit to the
next by a factor of 10.

Because there is resistance within
the transistor base, part of the back
current takes a path to ground through
the emitter, generating positive emitter
bias. The “hole” current thus gen-
erated causes a further increase in
collector current. The resistance within
the transistor base, alone, causes in-
stability. But, many of the published
circuits add fuel to the fire by placing
large biasing resistances (perhaps a
megohm) in the base circuit.

With very high performace tran-
sistors, high resistance in the base can
cause this temperature plus back cur-
rent plus bias effect to become cumula-
tive and destroy the transistor. For
standard-gain transistors, however, re-
sistance in the base usually does not
produce anything as drastic. But, it
does result in a circuit undesirably
sensitive to transistor variations and
temperature changes.

Stabilization is obtained by putting
as much resistance as possible in the
emitter circuit and as little as possible
in the base circuit. One way to do this
is to place a voltage divider across the
collector supply. The base is then re-
turned to the divider, and enough
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PHONE JACKS

ELECTRONICS

TSTUNING KNOB

Underchassis view of the small metal locator, show-
ing major components.
trates carrying and operating positions of small
Photo at lower left shows underside of
mounting board in large model.

Photo at upper left illus-

resistance inserted in the emitter cir-
cuit to bring the bias current to the
correct value.

A better way, and the one used in
the locator, returns the base directly to
ground. The bias, then, is supplied by a
separate emitter battery and resistor.

The small locator

A capacitance type dividing network
across the tuning coil provides the
feedback and proper impedance match
between the collector and emitter. There
is a further advantage in that a simple
two-terminal coil, without taps or tickler
winding, can be used. The value of the
capacitor for the emitter tap in Fig. 1
(.002 uf) may seem extremely large by
vacuum-tube standards, but it is correct
for the low emitter impedance of the
transistor.

Positive emitter bias flows through
the headphones and the 1,000-ohm
emitter resistances. This current is
necessary to start the transistors into
oscillation. After the oscillations have
begun, the emitters are self-biased,
class C.

The values of the components are
rather delicately balanced. For example,
two .01-uf capacitors bypass the collector
supply. More capacitance than this will
reduce pulling between the oscillators,
but will also reduce the loudness of the
beat note. Less capacitance produces
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Underchassis of
the oscillator—
amplifier model.
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severe pulling. If the headphones have
too much internal resistance, the oscil-
lators will not start. The headphone
resistance should be limited to 1,000
ohms. For higher resistances an extra
emitter bias cell, eonnected in series,
could be used, but the oscillators may
lock together more readily.

The oscillators operate at about 500
ke. Most transistors will operate to
this frequency with 4 volts of collector
supply. The poorest transistor tested
in the circuit was able to make it to
600 kc before it quit oscillating.

Also, at this frequency amn ordinary
radio can be used to check the locator.
And the frequency is low enough for
the locator coil to be used without a
Faraday shield beirg absolutely neces-
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Small locator construction

The exploring coil for Fig. 1 is an
ordinary loop antenna salvaged from
an abandoned portable radio. The loop
is cemented, with polystyrene coil dope,
to a Lucite panel.

Saw off one end of a 9-inch length of
Lucite rod, at a €0° angle, and weld it
to the Lucite loop panel. A 759 ethy-
lene dichloride, 25% acetic acid solution
is excellent for welding plastic surfaces.
Cover each surface with the solution
and press them together, pushing out
all air bubbles. The resulting weld will
be almost as strong as the plastic
material.

Tap the other end of the rod for two

6-32 screws, which mount the aluminum
case. The switeh, coil, and headphone

= 1
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jacks are mounted on the case. The
transistor chassis and other parts are
mounted by support leads to these three
components.

The transistor chassis is a section
of plastic from the lid of a small radio-
hardware assortment box. Rectangular
holes for hearing-aid sockets are made
with the end of an instant-heat solder-
ing iron. While the plastic is still warm
and soft, the sockets are pushed into
place. Support and connection wires
to the chassis are treated in the same
way. The wire is heated and pushed
through the chassis.

Mereury cells, type RM625RT, power
the locator. Because of their long life,
they are wired into the circuit. Three
cells are wired in series to form the
collector battery. The tab is bent up-
ward at a right angle, near its tip, and
soldered to the side of the next cell.
Tin each surface first, and be quick
with the soldering iron. The cell is
small and quickly becomes overheated,
with possible damage from an internal
short.

After the cells are soldered together,
give them several coats of TV corona
dope for insulation. A small piece of
cloth, pressed into the wet dope, im-
proves the insulation.

To fit a knob to the variable loop-
stick, wind a single piece of solid hookup
wire, in two layers, near the end of the
adjusting screw. The solder is then
flowed into the wire and screw for a
solid mass.

The two leads from the loop run
through flexible spaghetti into the case.

Small locator operation

Turn on the power switch and rotate
the tuning knob until an audio signal
is heard in the phones. If no audio
signal is detected, either or both of the
oscillators are not operating; or, they
are too far out of tune to be brought
to zero beat.

A few tests will indicate what is
happening. Short out the earphone
terminals and bring the locator near
a radio tuned to the low end of the
broadcast band. At some point on the
radio dial a strong carrier from the
detection oscillator should be received.
The reference oscillator should also be
received, but it will be weaker. It can
be identified since its frequency changes
when the locator tuning knob is turned.

If the loopstick can not bring the
reference oscillator to the same fre-
quency as the detector oscillator, it may
be necessary to add capacitance across
either the loop or loopstick. I had to
add a 100-guf mica capacitor across
the loopstick. It can be seen in the
photograph.

Plug the phones in again. This may
shift the frequency slightly, but the
oscillators should continue to work.
If they do not, the headphone resistance
is too high. I used a single phone and
had no trouble. If high-resistance phones
must be used, short out the regular
headphone terminals and connect the
phones in series with the collector bat-
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tery. An alternative is to use an addi-
tional emitter bias cell. But, to repeat,
the oscillator should give no trouble
with 1,000 ohms in the headphone cir-
cuit.

Best performance is attained with the
reference oscillator tuned to the lowest
possible beat note, just before the oscil-
lators lock together. When the explor-
ing coil comes near metals, the pitch
will rise. The reference oscillator can
be set for a constant high pitch note
that goes down to zero beat as metal
is approached, but the sensitivity is
less.

The operator must practice with the
locator until the “feel” of operation is
acquired. Practice first with objeets
that can be seen.

Maximum range for the locator is
about a foot in the case of relatively
large-surfaced metals. The boundaries
of large objects are easily determined
within an inch at a distance of 6 inches.
Retune the beat note to its lowest value
each time the object is approached
closer; otherwise, the note will be too
high for the ear to easily distinguish
small pitch variations.

Large locator

The larger locator varies in several
respects with the smaller locator. The
oscillator frequency is 1 mec and the
search coil is electrostatically shielded
and of much larger diameter. Also, a
two-stage a.f. amplifier is included.
These modifications to the r.f. circuits
tend to increase the range of the locator.
Larger search coils spread out the
magnetic lines of force (the range
varies roughly as the radius of the coil)
and the higher operating frequency
gives an increased frequency change
for a given inductance change of the
search coil.

When a coil approaches a large mass
of metal, the eddy currents tend to
reduce the inductance of the coil and
increase the oscillation frequency. But,
the increased circuit capacitance, caused
by the nearness of the metal, tends to
reduce the frequency. (The capacitance
effect is more pronounced at higher
frequencies.) This opposing capacitance
effect is removed by shielding the coil
with an open loop of copper or alu-
minum tubing called a Faraday shield.

Without the shield—because of the
increased capacitance—the beat note
goes down as nonmetals are approached.
The shield almost completely eliminates
this and the locator responds only to
metals.

Large locator construction

Assemble the locator circuit on a
strip of insulating board. Use a No.
26 drill to cut out holes for the tran-
sistor sockets. Just drill two of these
holes side by side and square them to
fit, with a small file. The SO-3 trans-
former is held down with a solid wire
harness that is pulled through and
soldered to the terminal board eyelets.

Take care in soldering to the nega-
tive center pole of the mercury cell.
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It is more delicate than the cell used
in the small locator, since it has no
metal tab. Check the cell with a volt-
meter after the leads have been soldered.

The entire loop-and-handle assembly
is detachable. Wing nuts hold the
handle to the locator box and a small
phonograph jack is used as a discon-
nect to the loop coil. Both leads to the
coil are above ground. Thus, the jack
must not be mounted directly to the
box. Cut out a plastic washer and place
it between the outside of the box and
the jack. The connecting cable to the
loop consists of a small length of coax.
The coax shield should be used as the
coil lead to the collector batteries.

A 2-foot loop of Y%-inch copper tubing
encloses the exploring coil. This tubing
is grounded at its midpoint to the alu-
minum handle. The two free ends of
the tube are left floating electrically
and clamped mechanically to a Lucite
insulating block. If the loop ends were
brought together, they would form a
shorted turn in the r.f. field.

The coil is made by pulling six strands
of wire through the tubing. The ends
are then soldered together to form a
single six-turn loop. I used litz wire
(Belden 8817), but almost any small
size wire will do.

Other size coils can be built by wind-
ing 88 feet of wire into the loop. For
this length of wire the smaller loops
will have larger inductance, but this
can be adjusted by decreasing the tun-
ing capacitance slightly. Use the same
methods of checking the oscillators as
outlined for the smaller locator.

ELECTRONICS

Try all four transistors in the oscil-
lator circuits. The most active tran-
sistor should be used in the detection
oscillator, the second most active in the
reference oscillator, and the other two
in the audio amplifiers. If there is any
trouble in obtaining oscillation (if none
of the transistors have good r.f. char-
acteristics), the collector supply can
be increased to 15 volts.

The small-locator operating proce-
dure is used with the larger locator,
with one exception. The variable 250-
ohm resistor can be used as a combina-
tion volume control and fine frequency
adjustment. The bias current varies
the collector capacitance, changing the
oscillator frequency. There is plenty
of audio gain and power output—
enough for the signal to be heard with
the headphones hanging about the
operator’s neck. The range of detection
is around 3 feet.

Metal locators in many ways are very
limited. They do not tell what has been
detected or located, how deep it lies, or
very much about its exact size—if it
is very small or deeply buried. Most
metal-locator operators are surprised at
first by the amount of trash material
that has been dug up before they find
the item in which they are interested.
The locator has gloved feeling, but it
certainly does not have eyes.

To go beyond 3 feet in detection
depth will require different techniques
and more claborate equipment. A few
of these have been outlined in the Hand-
book of Industrial Electronic Circuits
(McGraw-Hill). END
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RADIO-TV SUPERMARKET

Fashioned after the popular self-service style of operation used by many food
stores, the new Frank Gerry & Co. Appliance Distributing Center recently
opened in London, Ontario, Canada, features a supermarket layout. Items such

as vacuum tubes, resistors, capacitors, batteries and hardware are neatly laid out
and carefully identified for the customers’ convenience.

WWW.americanradiohistorv.com

57


www.americanradiohistory.com

ELECTROKIGS i

THE

CAPASWITCH

PHOTO-
RELAY

Capaswitch relay uses
a 925 phototube.

By IRVING GOTTLIEB

HE venerable vacuum tube, long
accepted as monarch of the elec-
tronic domain, is reluctantly giving
way to the transistor. Now it
appears that another old-timer, the
electromagnetic relay, can also expect
healthy competition from a rival device.
This, the Capaswitch, is a relay of un-
usually high sensitivity and power gain.
The transformation of eleectrical
energy to mechanical motion is not a
new concept. We have electrostatic
voltmeters and capacitive loudspeakers
in which attraction and repulsion of
charges displace a charged plate. The
piezoelectric effect is also familiar.
Quartz and other ecrystals change
dimensionally when a voltage is applied
to them. Similar to the piezoelectric
etfect is the phenomenon of electrostric-
tion—basically a piezoelectric effect.
The essential difference is that the effect
is termed piezoelectric when it occurs
ir a substance composed of one or per-
haps a few erystals, whereas electro-
striction includes substances composed
of many crystals. Electrostriction is
the electric counterpart of the more
familiar magnetostriction, in which
magnetism produces a dimensional
change in magnetic material.

CAPASWITCH

SEL RECT 65MA /130 (2) 925
N+

- x

i17VAC 05

Ea— 400V
4

NO & C ARE CONTROL TERMINALS
Fig. 1—The Capaswitch photorelay.
NE 32 OR SPECIAL LAMP

180V MIN
|-t
]

—i|

+l ? 10K
T _______

[N
25K AI50 CAPASWITCH
Fig. 2—Capaswitch used in a flasher.
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In general, electrostriction results in
a greater dimensional change than does
piezoelectricity. This is fortunate, for
it makes it possible to actuate a contact
by the mechanical displacement of an
electrostrictive material when it is sub-
jected to the stress of an electric field.
Barium titanate is one substanee suit-
able for this purpose. However, it
must be processed differently than when
used in conventional ceramic capacitors.

A feature of the Capaswitch is its
small power demand. About 50 micro-
watts are required to hold the contacts
closed, about one-hundredth the holding
power needed for a comparable electro-
magnetic relay. Thus, it can be used in
a photoelectric relay, with the Capa-
switch actuated directly from the photo-
sensitive element.

The Capaswitch photorelay (Fig. 1)
consists of a voltage-doubling rectifier,
a 925 phototube and the Capaswitch
relay. The electrostrictive element of
the Capaswitch is polarized, as are also
the selenium rectifiers and the electro-
Iytic capacitor.

The d.c. voltage output of the ree-
tifier, measured across the 4-uf capac-
itor, should be about 260. The 925 is
sensitive to radiation from incandescent
lamps as its response is peaked in the
red and infra-red regions. It is always
desirable in devices of this kind to use
a parabolic reflector behind the light
source. Otherwise much of the usable
light is emitted at various angles and
never reaches the photoelectric cell.
Another useful optical technique is to
use a shield that blocks off ambient
light while allowing direct rays from
the source to reach the cathode of the
phototube.

If the application is such that the
distance between light source and photo-

Parts for Capaswitch photorelay

1—Capaswitch or electrostrictive relay, 150 volts for
actuation, s.p.d.t. contacts, l-ampere rating at 125
volts a.c. with resistive load (Mullenbach Electrical
Mfg. Co., Los Angeles); 2—selenium rectifiers,
85 ma, 117 volts; 2—0.5-uf 400-volt bathtub capaci-
tors, [—4-uf 450-volt electrolytic capacitor; [-22-
megohm ');-waﬂ composition resistor; |—type 925
photoelectric cell; |—chassis; |—socket for 925,
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tube is constant, the potential developed
across the electrostrictive element
should not exceed about 160 volts as
measured with a v.t.v.m. at the moment
of contact by the meter probe. The
voltage can be limited to this value by
controlling the intensity of the light
source. Conversely, the d.c. output volt-
age of the power supply can be reduced
by shunting a resistance across the 4-uf
output capacitor. If, however, the photo-
relay is used in a garage door opening
mechanism, maximum sensitivity is
needed. And it does not matter if the
potential across the electrostrictive ele-
ment exceeds 160 volts, because tran-
sient or momentary overloads as great
as 100% will not damage the relay.

The actuating element of the Capa-
switch, besides having an electrostrie-
tive dielectric, is a capacitor (approx-
imately 0.1 uf). This places a limitation
on the release speed when the polarizing
voltage is removed, the actual time de-
lay being determined by this capac-
itance and the 22-megohm photocell
load resistor. The pull-in time, how-
ever, is much faster—about 10 milli-
seconds after applying 150 volts. The
time required for closing the contacts in
this application of the Capaswitch
depends upon the intensity and duration
of the light reaching the photocell. Due
to the ability of the actuating element
to accumulate a charge, several short
bursts of light spaced by long dark
intervals will ultimately trip the relay.
The only requirement for this applica-
tion is that the intensity of the individ-
ual burst of light must be such that,
if continued, a potential of 150 volts
would be developed across the plates of
the Capaswitch element.

The high sensitivity of the Capa-
switch permits its use in many unique
circuits. A typical application is shown
in Fig. 2. When the voltage across the
Capaswitch becomes high enough to
close the neon lamp circuit, the lamp
will flash, removing the voltage. This
causes the relay to return to its original
position. The cycle will repeat until the
battery voltage is removed. END
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MOBILE
RADIO
SHOP

By CHARLES E. HOLMAN

|
|
i

E have what we think is one
of the best and most complete
mobile two-way radio shops
with all the necessary test

equipment, antennas and wiring to

service two-way radio equipment any
place at any time.

We purchased a 3 -ton 1953 Chevrolet
chassis with a Car-O-Van walk-in type
body having inside dimensions of 70
inches high, 74 inches wide and 98
inches long from bulkhead to rear doors.
We installed an 80-amp Leece-Neville
alternator to keep the battery fully
charged and to supply power for lights,
test equipment, soldering iron, drill and
other electrical devices in the field.
The 7 volts a.c. from the alternator is
stepped up with two 20-amp 6-volt
tilament transformers to put out 115
volts a.c. with a capacity of 300 watts
on each phase. Being a 3-phase alter-
nator, it would be possible to get a
total of 900 watts., However, we need
only 600 watts.

There are separate outlets for each
phase on the work bench and an elec-
tric soldering iron, tube checker and
bench light can be operated from one
phase, while an electric drill is operated
from the other—all this with the truck
motor running at normal idling speed.

At the rear of the truck we have
mounted a 50-foot spring type extension
cord reel. Through a switching arrange-
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ment we can use the reel to deliver
115 volts a.c. 50 feet from the truck
if needed or to bring 115 volts a.c. into
the truck from the customer’s outlet.
All circuits are fused with circuit
breakers and all voltages are metered
along with the 6-volt d.c. current drain.

All instruments are located on a
panel above the work bench in the left
front corner of the truck. A coaxial
patehboard permits us to connect any
antenna or piece of equipment together
or to various locations in the truck.
Armored flexible conduit (1% inches)
is used under the truck to the driver’s
position with outlets for a.c., d.c,
No. 26 pair cable and 52- and 72-ohm
coax from the patchboard. On the right
side of the truck is a rack with amateur
equipment which is also connected to
power and coax panels.

Qur test facilities are complete with
cable mockup for all model Motorola
sets, with plug-in provisions for posi-
tive or negative grounds. Test equip-
ment includes one each of the following:
P8501A and 18500 Motorola test sets,
v.t.v.m., BC-221 frequency meter, field-
strength meter, mike checker, Triplett
VOM (portable), Lampkin 205 modu-
lation monitor, Hickok 600A tube
checker.

We installed a metal bulkhead behind
the driver to protect him in case of
a sudden stop and to permit us to lock
the contents of the shop without having
to lock the driver’s doors each time he
left the truck.

At the left of the work bench, an
oak desk 30 x 40 inches with three
drawers on the right side, we installed
a metal cabinet 30 inches wide, 37%
inches tall and containing three rows
of nine metal drawers, 9 inches wide,
15 inches deep and 3% inches high,
giving us a total of 27 drawers for our
tubes and various repair parts. Wooden
dividers in 10 of the drawers make
divisions for our various tubes and
vibrators. We also made partitions in
the rest of the drawers so the various
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2 The self-contained
two-way radioshop.

parts would not shift and could be
quickly found. The metal cabinet has
a device that locks all drawers so they
will not slide out when you go around
a corner. In fact all instruments, test
equipment, tools and other necessary
items for a repair shop are firmly
anchored so they will keep their place.

Several wooden cabinets were built
between the parts cabinet and the rear
doors. In these we carry our gas torch,
rope and other large items.

With this layout we can roll up to
our customer’s door or drive out to an
oil drilling rig in the field and have
his equipment working in short order,
for we have our parts, tools, test equip-
ment and power with us at all times.
We have had the truck working for the
past year and it comes up to all of our

expectations. END
DRIVER'S. SEAT RIGHT SIDE DOOR
BULKHEAD FRONT ENTRANCE

o
SLIDING DOOR ]

4

DESK 40" )(HAIR

NETAL CABINET 9
3 DRAWERS WIDE

WOODEN CABINET FOR
EQUIPMENT PARTS &
HAM RIG

WOUDEN CABINET FOR
STOCK & EQUIPMENT

36 DOUBLE DUOR

Floor plan of mobhile radio shop.
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RADIO

NCE upon a time there was a
man named Arthur Squat and
he owned a radio named Whiz-
zer. It was a Whizzer 6. Now

Arthur Squat’s radio played and played,
until one day it got tired of playing, so
it quit. You would quit too if you had
played for 10 straight years. This was
a tragic thing, because Arthur valued
his radio more than his watch, or his
automobile, or even his wife, Sussy; for
his watch wouldn't tick but half the
time, his automobile wouldn’t run when
he needed it most, and Sussy did nothing
but run. Yes, Arthur had learned to
love his Whizzer 6 more than these other
worldly things.

Arthur Squat thought and thought
about how the radio had failed him and
he knew one thing—no incompetent
radio service technician would ever get
his hands on Whizzer; Arthur, himself,
would do the work. He would remove
his precious possession from its dusty
corner and find out what was wrong
with it.

Arthur’s workbench was the kitchen
table—good solid aluminum. His tools
were not radiomen’s tools, but they
were pretty good tools; slightly rusty
and from bygone days when he was a
thrifty little soul struggling for his ex-
istence in the mattress factory. He
smiled to himself as he placed the tongs,
Stilson wrench, and screwdriver, which
in his fair youth he had pilfered from
the locomotive works, on the table.
Those were the days when he really
lived it up. Yes, those were the days. ..

“Blip-blip-blip,” said the speaker of
the Whizzer 6, after Arthur plugged in
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the power cord. “Blip-blip-blip.” Arthur
carefully removed the chassis from the
shine-gone cabinet and looked things
over closely. My, my, the dirt . . . the
Whizzer was cloudy with dirt and fuzz.
Sussy must have swept all the dirt into
the Whizzer instead of under the rug,
he thought. At least it certainly looked
like it.

“Ah—perhaps here is the troublesome
little rascal,” Arthur chuckled out loud,
wiggling an awful-loose-looking alumi-
num can. “Blat-blat-b-l-1-at!” echoed
the speaker. Arthur tightened every
loose screw in every loose-looking i.f.
can. How in heaven’s name had these
screws got so loose, he wondered. “Flut-
flut,” said the speaker. Arthur hardly
recognized the unmusical notes as that
of a radio in good order. My, it is so
strange, he thought. The Whizzer had
never let him down for 10 straight
vears . . . and then out of a clear sky,
this. Arthur tapped very gently on a
tube.

It was a sad day, this day, after he
had examined the innermost mysteries
of the 5-inch speaker. With trembling
fingers he managed to work the pieces
of the speaker together again. Goodness,
what a mess . . . The coil seemed all
unwound and ill-fit somehow. One wash-
er just wouldn’t go any place in the
speaker. And it scraped and scratched
as he tried his very best to adjust what
was left. At last no “blat-blat,” he
thought, dejectedly.

Much of the wiring seemed out of
order to Arthur, so naturally he did
his slight bit in this direction. Before
very long a sticky, tar smell ventured
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By GEORGE D. PHILPOTT

forth from a corner of the Whizzer
chassis and Arthur got worried terribly
—and not without reason. Sussy
wouldn’t stand for hot tar in the cur-
tains. This odor must be originating
from the power phaser, he thought. Or
could it be the transformer? Arthur
wasn’t positive he knew a power phaser
from an apple cart, but he was sort of
good on transformers. He was good
enough on them to realize transformers
are anything but duck soup to fiddle
with. He listened as the transformer
hummed along and certainly it sounded
to him as not being very contented. Yes,
under the transformer’s black cover was
——certainly must be—the trouble.
Arthur Squat had one fault that
often caused him grief: a short mem-
ory. Under the circumstances, his short
memotry was too closely coupled with
something more serious—short knowl-
edge—and so he did not bother to un-
juice the juicy portion of the Whizzer
before diving into the power supply.
Now, let it be known here and now that
if the Whizzer lacked in many things
desirable in a radio, it lacked not in
the voltage of the power supply. Whiz-
zer was action packed. Ten whirling
minutes and countless powerful cycles
later Arthur again could see where he
was located-—on top, or nearly on top, of
the gas range. His breath came in short
pants. His toes seemed to be spinning
in his socks. The third digit of his left
hand felt like it had been used as one
element of carbon in the arc of a mo-
tion picture projector. Blinking, he
looked for the man with the baseball
bat. Somebody must have hit him, he

RADIO-ELECTRONICS
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tried to think. His second thought was
slightly better and it was concerning
the fact that nothing was wrong with
the Whizzer power supply.

Arthur Squat waited, not daring to
forget what he had forgot. He won-
dered about the Whizzer “firecrackers”
(capacitors, to those who are not fa-
miliar with highly technical jargon).
Perhaps, just maybe, one of the five-
crackers was not resisting . . . [t was
worth looking into . . . if, he thought,
he ever got able so he could look into
anything, again.

Six times he removed capacitors from
here, put them there, then did the same
with other parts. The 400-watt plumb-
er's soldering iron scorched a black
path among the Whizzer's valuables;
but so what, he thought. Everything
else was charred, dirty, or inoperative.
Something had to be done. Arthur Squat
rested the mighty iron and plugged in
the wall plug again.

With a mighty scraping screech the
Whizzer came to life. It began low and
worked up to the sound of a wmidnight
ow! calling its mate. Arthur cranked
around on the control. He couldn't re-
member if it was the volume or tone
control, but it changed the vile sounds
in the Whizzer speaker to the splashing
noises of a waterfall. The shortwave
bandswitch operated the dial light in
a most rare manner, each position prov-
ing  more brilliant than the last.
Through channels through which the
good if. transformers had never been
made to eject their output came signals
of a ready and waiting airplane bheacon,
or else it was a tone of a standby fire
station . . . something like that. M
from a local transmitter splattered
through the reluctant mess, and elec-
trical sparks slithered from chassis to
tabletop. And the radio, to Arthur
Squat, looked slightly irrigated now ...

Arthur watched apprehensively as a
droll-looking fluid eased out from some-
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where under the cocked-up chassis of
the Whizzer 6. Something was leaking!
Where could it be coming from, he
asked himseclf. With caution to the
winds, Arthur snatched his Whizzer 6
from the tabletop and began the official
and final examination. The tall alumi-
num can with the tinge to it scemed to
be doing the dripping. Since when did
radios have fluid in the tall cans? And
the can was warm? Closer observation

showed the 80 power tube to be hot as
an old coal stove—and the tube's plates
just as red. Cherry, he thought. Arthur
Squat smiled, slightly relieved . . .
After all, it was a powerful radio. Most
likely the Whizzer was supposed to be
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hot. He placed Whizzer 6 back down and
scratched his head. The radio was prov-
ing to be a problem . .

The Whizzer slowly built up to the
task. Arthur twisted and Stilson-
wrenched the aluminum can. “There,
that’s better,” he murmured to himself,
sweat now standing out in great beads
on his brow. Having finished tightening,
he knew of nothing better than to wipe
the perspiration and gaze at his work.
It seemed as if the Whizzer was ready-
ing itself in some way and getting set
to do a bit of responding to the loving
hands. Arthur thought about this and
raked in the mess of tools; he needed
one small tool for making the final ad-
justment. A faint cooking sound warned
that the Whizzer was upon the throes
of a great undertaking. Arthur Squat
adjusted his spectacles. The Whizzer
broke into a meaningful hiss . . . Arthur
looked close.

With the hidden energies of a de-
mented shotgun the Whizzer explosion
raked through the house. Over the chair
went Arthur Squat, Whizzer, and all,
Unfortunately the cord had been snak-
ing his leg. Electrolytically speaking,
Whizzer's No. 1 filter capacitor had dis-
charged for the last time—all over the
place.

Well, to make a long thing just a
little longer, in the midst of a sale at
Lindberger's Radio Parlor, on State
Street, a man with splotched glasses in-
terrupted the scene, demanding in a
voice reserved for those who have re-

!

cently suffered many close calls, “I—
I want one 450 fahrenheits, with a ca-
pacitate of 10 volters working watts.
And don't try to overcharge me on it,

because I'm a service technician and
everyone knows I fix radios.” END
61


www.americanradiohistory.com

AUDIO—HIGH FIDELITY

Transistor—Yaristor Modulator

for low-level audio

Semiconductor untt gives excellent results

UNIT, based on the principles and
applications of Balanced Mod-
ulators for Low-Level Audio
(December, 1954) and using a

transistorized carrier oscillator and a
varistor modulator containing two ger-
manium diodes, is described in this
article.

The transistor oscillator is essentially
that published by Bohr’. It contains a
Ferri-Loopstick coil with the core
fixed symmetrically and ceramic tuning
capacitors. My transistor self-excited
r.f. oscillators sound doleful against
a receiver heterodyne, and I would use
a crystal in a modification of Queen’s
circuit’ if T had one in a small holder
like his LM crystal. Fortunately the
quavering r.f. doesn’t seem to hurt the
audio quality and the stability is not
bad.

The modulator (Fig. 1) is, from the
balancing standpoint, a mutual induct-
ance bridge like those commonly used
in metal detectors. Two identical sec-
ondaries (L2 and L3) are moved to
adjust their relative couplings to the
oscillator coil (L1) for balance. They
should by rights be electrostatically
shielded from it, but I haven’t yvet made
a shield that doesn’t kill the oscillator.
Fortunately the amount of unbalance-
able carrier that gets through—even
with no attempt at capacitance balance
—1is so little that the Pickering pickup
overmodulates it and the coils must be
moved off center to increase the un-
balance for better quality. For still
weaker audio sources, shunt the 1N384
rectifiers with small capacitors and
adjust the coil and the variable trimmer
alternately until the balance is as fine
as you like. In this, as in the tube
circuit (“Balanced Modulators,” De-
cember, 1954), even harmonics are not
balanced.

By ALBERT H. TAYLOR

The pickup is applied in push-pull
between the two secondaries and by-
passed for r.f. The bypass capacitors
are essential to carry the r.f. current
of the rectifiers. If they reduce the
audio fidelity, try in their place series-
resonant circuits with smaller capac-
itors, tuned to the carrier frequency.

To provide the necessary d.c. path
for the rectifiers, the primary of an
Ouncer type push-pull output trans-
former from a BC-347-A interphone
amplifier serves as a center-tapped
audio choke. It has a resistance of
500 ohms. A pair of resistors would
probably do if they did not load the
pickup nor throttle the rectifiers. The
output load resistor is not critical and
satisfactory modulation with little
change in level takes place with any-
thing from wide open to a direct short
through the receiver’s antenna coil or
an r.f. choke. Too low a resistance
probably loads the pickup but I can’t
say I missed any highs in a broadcast
receiver.

I generally use a 10,000-ohm resistor
and a 200-guf coupling capacitor to
avoid misalignment. A d.c. voltmeter
across the output conveniently indi-
cates oscillation and reads about 0.5
volt with the coil turns I am using.
The output impedance is so low that
if I make another unit I shall use
more turns on the twin secondaries
for a higher carrier-to-audio ratio in
the diodes.

Construction

Any small metal box will make a good
chassis — I found that of the BC-347-A
ideal. Simple filtering keeps the trans-
istor oscillator signal where it belongs
and no shielding is necessary between
oscillator and modulator sections.

The only ecritical job is making and
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Fig. 1—The varistor modulator—a balanced bridge to cancel the carrier.
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mounting the r.f. transformer, but it
can be done very neatly even without
special tools. If you are afraid of it, try
Fig. 2 instead of Fig. 1. You may get
away with using an unshielded, stock
receiver antenna transformer if you use
trimmers from the bridge corners to the
live side of the secondary.

OQUTPUT

AUDIO

%
*

Fig. 2—Diagram of another varistor
bridge; has grounded input, balanced
output.

Fig. 3 shows my transformer in cross-
section. The form for the secondaries
is a paper tube that just slips over the
waxed-paper cover of the Ferri-Loop-
stick primary. I made it by wrapping
two layers of drawing paper onto the
end of a dowel and binding tightly with
tape and thread. I dropped this into a
can of hot coil wax and cooked it till
it quit bubbling. A piece of dowel
necked-down to plug into the foot of the
Loopstick cooked at the same time.
When the waxed paper form had cooled
and stiffened, I mounted it and the
Loopstick on their brackets, set them
side by side in the positions they would
occupy in mid-setting, and marked the
secondary form with a pencil opposite
the center of the Loopstick coil.

The narrow secondary coils are 0.5-

inch apart and are symmetrically
Parts list for modulator

Resistors: [|—[,500; 1—8,200; 1—10,000, 1—47,000
ohms, I, watt.

Capacitors: [—I0, 1—100, 1—250, |—470 ppf; 2—
.005, 2—0.1 pf; 1—5-15 ppf, trimmer.
Miscellaneous: |—CK722 transistor and holder: 2—
IN34; |—Ferri-Loopstick; |—cenfer-tapped audio

choke ({see text); l|—chassis; [~—2-circuit jack; [—
rubber band; 1—22.5-volt battery; |—I.5-voit cell;
I—r.f. transformer (see text); hardware.
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spaced from this mark. They are wound ;
with the Litz wire that comes with the AF INPUT JACK
Loopstick, which is just enough for the 1
two 5-turn coils with a little over for
leads. I wove them as Turk’s heads’ to
hold them in place till they could be
dipped. Then I plugged the open end
of the form with a wad of cotton and
flash-dipped the completed coils into the
wax, also dipping the butt of the Loop-
stick to hold it onto its dowel.

The Loopstick primary L1 and the
twin secondaries are held to their
brackets at identical heights by wood
screws in the dowels. They must fit
accurately and squarely so as not to
bind when the secondaries travel back
and forth.

In the assembled modulator (see
photo) the transformer takes up a great
deal of room because the Loopstick must
be kept away from large pieces of
metal. If it gets too close, the oscillator
quits. A single screw holds the
bracket of the Loopstick at one end of
the case, while the long-footed bracket -
of the secondaries at the other end has
two 10/32 screws tapped into it which
travel in slots in the case, parallel to
the axis of the coils. A 1l-inch 10/32
adjusting screw through the end of the
case is tapped into the moving bracket
and is turned from the outside to move
the secondaries gradually. A rubber
band between the brackets pulls against
the serew to take up backlash, and the
moving bracket may have to be
grounded by a pigtail unless the guide
screws are set up hard after it has
been set. The oscillator stops and starts
if the bracket makes intermittent con-
tact. Tie the coil leads to convenient
points and leave slack for motion.

Watch the polarity.

Top view shows external
connections.

Band Conversion

This modulator can be used as a
frequency changer or converter if the
r.f. input, suitably filtered against
spurious responses, is applied in place
of the audio. The bypasses would then
be tuned to the local oscillator fre-
quency. Fig. 2 appears a little better
suited for this job.

Both this and the tube modulator
save tuning elements and radiation

worries by connecting directly to re- Physical layout
ceivers. But they can be used remotely of bal:lmied mod-
ator.

by tuning the outputs. The low-im-
pedance transistor—varistor modulator
should be tapped down on the tank
circuit. In the tube modulator the tank
circuit would replace the plate load
resistor, with small r.f. chokes in place

of the extra resistors if finer balance L 5 (APPROX) q SECTIONS

is needed. But be careful! My father a0 ] exorrror PAPER

worked New Zealand from Washington, R ) ; . %”’m

D.C., 'way back then, with just two ped ASAPPROO |00 4S t.S___J_al

201-A’s. END ™ 4| N o <

= _ : 7\l
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VARIABLE
DAMPING
IN

AUDIO

AMPLIFIERS

By ROBERT F. SCOTT

Technical Editor

1

F Fm ever in the mood for an argu-

ment I'll simply mnake a few categor-

ical remarks about damping factor

in amplifiers and then sit back and
await the howls of anguish and indigna-
tion from those who do not agree.
Rather than chance this, I'll let other
authors explain all about damping
factor and its effects on speaker per-
formance (see bibliography) and just
stick to discussing the various circuits
amplifier manufacturers are using to
obtain an ideal match between amplifier
and speaker system. Circuits for vary-
ing the damping factor are compara-
tively simple and are easily adapted to
existing ampilifiers.

The Bogen damping control

The variable damping factor control
used in Bogen amplifiers is perhaps the

64

Obtaining an ideal match between amplifier and speaker

'he Bogen model DB20DF—damping
factor circuit is similar to model DO30A.

most easily adapted to existing equip-
ment. Fig. 1 shows the circuit of the
Bogen DO30A amplifier. Two small re-
sistors, 0.27 and 0.47 ohm, are con-
nected in series with the common side
of the voice coil circuit. Since they are
in series with the load (voice coil) the
voltage drop across them is proportional
to the load current and may be tapped
off and used as current feedback.
(Negative woltage feedback is taken
from across the load and applied sepa-
rately to the cathode of the first a.f.
amplifier.)

A 25-ohm potentiometer shunts the
resistors in the output cireuit, with its
center arm connected to the bottom of
the cathode resistor through a low-pass
filter consisting of R1 and Cl. When
the junction of the series resistors is
grounded, the voltage across each is

www.americanradiohistorv.com

proportional to its resistance. The feed-
hack voltage across the series string is
positive with respect to ground at one
end and negative with respect to ground
at the other.

When the control is at its extreme
counterclockwise position (X) a ganged
switch shorts the series resistors, re-
moving the current feedback. Turning
the control clockwise opens the switch
so the voltage across the 0.27-ohm re-
sistor is applied to the cathode of the
12AT7 as negative current feedback to
increase the output impedance and
lower the damping factor. Continuing
the clockwise rotation of the control,
the damping factor rises gradually until
a point is reached where the arm is at
ground potential, there is no current
feedback, and the damping factor is the
same as when the switch is closed. Con-
tinued rotation of the control applies
positive current feedback to the 12AT7,
causing the amplifier output impedance
and damping factor to become negative.
The voltage across the voice coil now
varies inversely as the voice-coil im-
pedance.

The low-pass filter in the current
feedback loop is designed for a cutoff
around 300 cycles to limit the damping
to the low-frequency end of the spec-
trum where it is most effective. One
author' suggests making the filter net-
work frequency sensitive to compensate
for reduction in low-frequency response
when some speakers are provided with
optimum damping. In this case, the
values of R1 and C1 can be determined

1*“A New Approach to Loudspeaker Damping.”
Clements, The 2nd Audio Anthology.
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from the formula R1 = 1/6.28 X f X
C1, where f is the turnover frequency
and may be made equal to the resonant
frequency of the speaker.

It is normal for some amplifiers to
oscillate when the damping factor is
carried into the negative region. So
when the speaker-amplifier combination
requires a negative damping factor,
most satisfactory performance may be
found with the damping factor control
set just below the point of oscillation.

The Scott and Electro-Voice circuits

In the Bogen circuit (Fig. 1), loud-
speaker damping is controlled electron-
ically by using a fixed amount of nega-
tive voltage feedback apd varying the
amplitude and phase of the current
feedback applied to the input circuit.
The Electro-Voice and Scott civcuits
use combinations of negative voltage
and negative current feedback only; so
they do not provide for varying the
damping factor into the negative range
as in the Bogen circuit. They are not
frequency selective, either.

Fig. 2 shows the variable damping
control circuit in the H. H. Scott model
265-A amplifier. The 16-ohm output tap
is shunted with a voltage divider con-
sisting of a 500-ohm potentiometer in
series with a 1,200-ohm resistor. The
negative voltage feedback signal at the
arm of the control is applied to the
cathode of the input section of the
phase inverter. A negative current feed-
back voltage proportional to the voice-
coil current is developed across a 0.19-
ohm resistor in parallel with a second
500-ohm potentiometer. The current
feedback voltage at the arm of this po-
tentiometer is applied to the cathode of
the input stage.

The potentiometers are ganged and
the voltages are phased so that when
the controls are at one end of their
range the negative current feedback
loop 1s grounded and the phase in-
verter gets the full negative voltage
feedback. Rotating the controls toward
the other end of their range gradually
increascs the amount of current feed-
back and decreases the voltage feed-
back. The ecircuit constants are pro-
portioned so the ecircuit gain and the
total amount of fecdback are constant
for all positions of the damping factor
control. The damping factor is variable
between 1 and 30.

Fig. 3 is the basic damping control
circuit used by Electro-Voice in the
Circlotron series of amplifiers. A nega-
tive voltage feedback signal is taken
from the secondary of the output trans-
former and fed to the arm of an 1,800-
ohm resistor in the cathode circuit of the
first voltage amplifier stage. The amount
of voltage feedback is determined by
the values of the cathode resistor and
series resistor, and is maximum when
the arm of the control is at the cathode
end of its range.

The bottom end of the cathode re-
sistor is a 1-ohm potentioneter in series
with the common side of the voice coil

MARCH, 1955
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VOLTAGE FEEDBACK

e
CURRENT FEEDBACK

Fig. 2—Diagram of the Scott 265-A amplifier—feedback circuits are indicated.

circuit. The two potentiometers are
ganged as in Fig. 2. When the control
is set for maximum damping factor, the
arm of the 1,800-ohm potentiometer is
at the cathode end for maximum voitage
feedback and the 1-ohm potentiometer
is shorted out so no current feedback
voltage is developed. Turning the con-
trol toward minimum gradually de-
creases the amount of negative voltage
feedback, while the negative current
feedback increases as the resistance
in series with the voice coil is increased.
The damping factor is variable in this
cireuit from 0.1 to 15.

The new Bogen, Electro-Voice and
Scott amplifiers discussed here have
a number of additional interesting
features that we hope to discuss 1n an
early issue. END
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The G-E Baton tone arm and cartridge,

Martin model 352 amplifier and pre-

amp; new records review

HE pickup arm of a high-fidelity
system may have a greater influ-
ence on over-all quality than many
realize. It determines needle pres-
sure, needle alignment, tracking and,
to a marked extent, groove loading, all
of which play a very important part in
faithful, low-distortion performance.

In testing the G-E Baton tone arm
and cartridge (see photo) I measured
the IM of the cartridge in the G-E arm,
in an inexpensive arm and in a well
known changer, using the IM bands
of the Cook series 10LP test record as
a signal source and my Heathkit IM
analyzer for the meter. The average
total IM in the G-E arm was 5%, in
the inexpensive arm 7% and in the
changer 8¢,. [ estimate that the IM
on the record at the time amounted to
around 4%, so the difference represents
the contribution of arm, cartridge,
turntable and preamp.

The difference is quite understand-
able when the G-E arm is examined
and analyzed. Both the vertical and
lateral friction are extremely low—
certainly not over 2 grams. Ball race
bearings are used in both the vertical
and horizontal pivots and are entirely
enclosed and lifetime lubricated. This
means that both are dust-free and will
not deteriorate with use. Furthermore
the vertical bearing can be adjusted
to compensate for wear. This results
in very low friction and the drag of
the tone arm is inconsequential, with
very little effect on tracking or groove
loading.

Although the arm itself is massive
and heavy, the vertical mass so far as
the needle is concerned is very low.
This condition is obtained by placing
the vertical bearing just beyond the
head and coupling the counterweight
only to the head. Thus only the head
and not the entire arm moves vertically.
Furthermore, this division and the
looseness of the coupling of head to the
rest of the arm dampens the head from
the rest of the arm so that the impor-
tant resonance is that of the short head,
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rather than the long tubes. I could
find no trace of resonance.

A clever method is used to obtain
mounting flexibility and cartridge align-
ment adjustment. The bottom of the
base is spherically convex and is fast-
ened to the table with three screws
which go into a flat base plate under-
neath the table. By adjusting the pres-
sure on the three mounting screws it
is possible to change the angle of the
arm to the plane of the record in both
directions. Thus it is possible to obtain
perfect alignment of the needle to the
record grooves. This is very important
for lowest distortion. Moreover, the
angle of the base can also be adjusted
in this way to obtain perfect balance
over the playing are of the record and
so to compensate for slight departure
of the table from absolute level.

The vertical height of the arm above
the record can be adjusted precisely.
The stylus pressure is also adjustable
over a range of 3 to 15 grams or so.
The counterweight is calibrated in
grams for the G-E cartridges. The
calibrations do not hold for heavier
or lighter cartridges, but a new scale
can be added following calibration with
a needle pressure gauge. 1 obtained
100% tracking with a needle pressure
of only 3 grams. I do not recommend
so low a pressure for normal use, but
successful operation with so low a
pressure indicates the fine tracking
ability and low friction of the arm.

Cartridges are mounted on a quick
change slide, removable in a few sec-

onds, which accommodates all G-E and
most other cartridges with %-inch
mounting centers. (The G-E Triple
Play cartridge cannot be quick-changed
because the “turnaround” knob pre-
vents this.) The cartridge mount and
head tilts 90° so that the needle can
be adjusted and examined easily.

The only adjustment the arm does
not have is for tracking angle when
different cartridges are used. The cor-
rect overhang for the arm is 17/32
inch. This can be established for any
given cartridge when the arm is mount-
ed originally. However, the distance
of needle from mounting center differs
from cartridge to cartridge and when
it does, the tracking angle will be
slightly off. I know of no arm which
provides this adjustment, so this limita-
tion is not peculiar to the G-E. In
short the Baton is a very fine pickup
arm for highest fidelity and I recom-
mend it highly.

Martin 352 amplifier and preamp

Amplifier design has become fairly
standardized in the past few years.
More than 90% of the commercial high-
fidelity amplifiers use the Williamson
circuit in whole or with some modifica-
tions. It is not surprising, therefore,
that the performance has also become
somewhat standardized. When, there-
fore, an amplifier comes along which
stands out from others, it is a real event
for the man who, like myself, tests and
listens to many amplifiers. The Martin
352A and its companion preamplifier

The G-E Baton tone arm and cartridge.
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The Martin series 352A audio amplifier.
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Schematic diagram of the Martin series 352 high-fidelity audio amplifier.

and control unit, the 352CA, comprise
such an amplifier.

Basically, the Martin (see diagram)
is still another Ultra-Linear version of
the Williamson; but it has some very
significant modifications which make it
distinctive. My measurements on the
amplifier alone show the IM (for either
60 and 3,000, or 60 and 7,000 cycles) to
be under 0.5% for all levels up to 25
watts; and between 50 milliwatts and 10
watts it ranges from .05 to 0.29%. These
are the lowest figures I have measured
on any commercial amplifier. More re-
markable, the IM continues to be under
0.5% when the preamp is included in the
measurement.

I don’t pretend to be able to hear the
difference in IM between amplifiers with
an IM of 0.1 or 0.5 at 50 milliwatts, or
0.5 and 1% at 20 watts, and I very
much doubt that anybody else can hear
it. But it undoubtedly does make a dif-
ference in such an indirect quality as
definition. And in this respect the Mar-
tin is outstanding. Most of this is prob-
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ably due not so much to the distortion
level, as to the transient response—not
only the ability of a system to follow the
steep slopes of high-level transients, but
to reproduce the entire transient with-
out generating transients of its own
(echoes, thumps, hangover or ringing).
Freedom from such transients is a fune-
tion of internal damping, through thor-
ough decoupling, and of the damping
the amplifier presents to the speakers.

The internal damping or decoupling
in the Martin is furthered in three
ways: two power supplies are used for
the plate voltages, one feeding the
driver and output stage only, the other
the preceding stages in the main ampli-
fier and the preamp; there are no fewer
than five decoupling elements from
phono-input to the driver stage; a VR
tube regulates and decouples the supply
to the preamp, one of the few commer-
cial applications of this excellent
method.

Though the amplifier has no fewer
than nine cascaded stages from phono-
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input to output transformer, it is pos-
sible to use NAB compensation on an
ORTHO record, plus full bass boost,
plus the large bass boost provided by
the loudness control, without any trace
of hangover or motorboating. Further-
more, you can slap the tubes, bang the
chassis, and manhandle it any way you
like, without microphonism or any trace
of thumps or bumps. This helps account
for the temerity of the designers in
providing only two bass equalization
curves both of which boost down to 20
cycles. This is equivalent to providing,
on ORTHO, LP and NARTB records,
a bass boost of up to 10 db at 20 cycles
—in addition to that of the loudness
control and bass boost control, which,
incidentally, also defies convention by
providing only boost and no attenuation.

The loudspeaker system damping is
unusually high, since the fecdback loop
delivers a much higher feedback factor
than is standard for the Ultra-Linear
Williamson—probably around 380 db.
The fine decoupling helps to make this

RADIO-ELECTRONICS


www.americanradiohistory.com

N EW

 Yew PRI

1955

tremendous im-

Zec PEA
VIVM

i e many 5 Heath- New 64, .
One o b R ot RS Mol RS s et
prove se of Printe mits f : oo
kits 1% l::?n:ed circuit \798r?{eathk'\t9 mea Sli‘i'ic:xl: Piak»to-peak
c;r:’c(i?istil“"“ 12X ns\e(;ﬁ‘ecc :onsﬂ’“cce i "af]lges —‘unr.:r l?miie‘t‘z)?)g

hey % forman volts  semk.
ver er o-p2
Whenesimphf\ca“on'dlChemse\VeS Lo the thiag you "I)‘\?k' g
o pilization, and Qe (Ter the firs] men have ‘needed in mat.
sau—u design. { comp? yqﬁersl mg TV  cir-uit vo]ga .
‘F‘Sneakxt msh‘um(n odern printec checks. Precsion resi;:ge
U}‘\ advantage® hstruction tech” voltage divider limits Aor
pios 'tmstrumentcotme sidera leval ¢5 150'S ¢
Grent Rl hme e
n : e i th rectif; )
tion has been & iso 8 oards Hmit Ao ToME™IS upper
kit assemly forinted eirsull lume 1500 ‘valts o iReS to
first tim! A soldered ON S voy “the tect, Tyurther  pro-
heen han Heathkit. €Cls meter aad ¢j i
}t‘)?;:“i Offered 03\): in kit instrument against AT mm%i%“r“f,ﬁ
‘ ‘oneer and leade arcing. Aaetker definite
A Yleqig“- ¢xample 5f continuin
£ ' Heathkit desi g

£ lmdership

in the kix astriment field.

K-TO-PEAK
CIRCUIT

%ewsv
UTILITY SCOPE
y ]

Peew HIGH

TYLING

New 1955 Heath-
kits feature com-
plete panel rede-
sign. Sharp white
lettering applied to
the beautiful ehar-

READABILITY PANELS §

The new 3” Scope is a “nat-
ural'” for the well rounded line
of Heathkit mstruments. Small
in size, 11357 deep, 6' ;" wide,
914" high, y=t big in perform-
anee. Just taink of the value.
an Oscillescope for $29.50.

7~
o

New

%ews

styling amd eolor-
ing s respons ble for
tremendous improve-
ment in Heathkit ap-
pearance.
i strument panel color

Pfear COLOR

The new in-

combination is high
definition white letter-
ing in a soft chupcoal
gray panel. Cabinet
colorisa lighter feather
gray. The satin gold
baked enum{z)l2 'i.i‘bmc"
WA- ream-
m{ﬁ[e}:eis further indicative of the nlx_odcrn
pacesetting trend in Heathkit styling.

coal gray panels,
provide a new high
in readability.
Lettering is easy-
to-read open style
and panel culibra-
tions are vividly
clear against the
pleasing soft gray backg-ound. New knobs
of exelusive Heathkit design.

Brilliant i1tzusity, sharp foe-
using, wide rositioning range.
Anideal por able Seope for the
TV servicerman —a second shop
scope—maculation monitor
i\ for you hame (deflection plate
terminak in rear of cabinet).
Perfornanee to spare for all
geueral scope applications. See specifications
on following page.

to 50 et
erag .
%g,ve virtazll

e N vl

" SEE THE INSTRUMEN

: o
ON THE FOLLOWING PAGES

MARCH,

1955 69

www.americanradiohistorv.com


www.americanradiohistory.com

g

ELECTRONIC

SWITCH
KIT

. The basic function of the Heathkit

Electronic Switch Kit is to permit |
simultaneous oscilloscope observa-
tion of two separate traces which
can be either separated or super- 7,
imposed for individual study. This jSums,

is accomplished through the use of 1,,“‘}" Y wiler
two individually controlled inputs
working through amplifier, multi-
vibrator, and blocking stages. The
output of the Electronic Switch is
connected directly to the vertical
input of the Oscilloscope. A typical example of useful-
ness would be simultaneous observation of a signal or
waveform as it appears at both the input and output
stages of an amplitier.

APPLICATIONS

An Electronic Switch has many applications to increase
the over-all operating versatility of your oscilloscope.
It can be used to check amplifier distortion—audio
crossover networks—phase inverter circuits—to measure phase shift—special
waveform study, etc. The instrument can also be conveniently used as a square
wave generator over the range of switching frequencies, often providing the
necessary wave form response information without incurring the expense of
an additional instrument. Ownership of this instrument will reveal many entirely
new fields of oscilloscope application and will quickly justify the modest cost of
the 1ilectronic Switch Kit.
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[ ] tortion. An adjustable trimmer pro-
vides proper matching Lo any conven-
Shpg. Wt. 4 ibs. tional scope input circuit. Excellent for
high frequency, high impedance, or
broad bandwidth circuits. The attenu-
ation ratio can be varied to meet in-

Another useful oscilloscope
dividual requirements.

accessory particularly in circuit develop-

ment work and in TV and radio service

work. The Voltage Calibrator provides a
convenienl method for making peak-to-peak
voltage measurements with an oscilloscope,
by establishing a relationship on a compari-
son basis between the amplitude of an un-

. ¥ r 7 K B ¥ |
Feathtct
EMODULATOR

D
OBE

known wave shape and a known output of K ' 'I'

the voltage calibrator. Peak-to-peak voltage

values are read directly from a calibrated No. 337-C
panel scale without recourse to involved

calculations. $ 3 s.o
FEATURES: Shpg, Wt 1 Ib.

To off-set line voltage supply irregularities,
the instrument features a voltage regulator
tube. A convenient '‘signal’”’ position on the
panel switch by-passes the calibrator com-
pletely and the signal is applied through the
oscilloscope vertical input, thereby eliminat-
ing the necessity for constantly transferring

Extend the usefulness of your oscil-
loscope by observing modulation
envelopes of RF or [F carriers
found in TV and radio receivers.
The Heathkit Demodulatlor Probe
will be helpful in alignment work,
as a gain analyzer and a signal

test leads. tracer. Easy construction with the
new modern printed circuit board.
RANGES: Voltage limits are 30 volts RMS

and 500 volts D.C.

HEATH company

With the Heathkit Volt-
age Calibrator it is pos-
sible to measure all types
of complex waveforms
within a voltage range of
.01 to 100 volts peak-to-
peak. Build this instru-
ment in a few hours and

enjoy the added benefits A SUBSIDIARY OF DAYSTROM, INC.
offered only through com-

bination use of test equip- BENTON HARBOR 20,
oot . MICHIGAN

-

o L )
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AUDIO—HIGH FIDELITY

large feedback possible without instabil-
ity.

Hum level is unusually low. The elab-
orate decoupling measures (plus no
fewer than four filter chokes) improve
the power supply filtering. In addition,
the two single-ended stages of the main
amplifier and the entire preamp are
furnished with a d.c. filament supply.
This is particularly helpful in the split-
load inverter whose high cathode re-
sistor increases heater-cathode leakage
and accounts for most of the residual
hum in Williamson amplifiers. The in-
put tube of the main amplifier, as well
as the amplifier tubes in the control unit,
are low-noise 12AY7’s—three of them.
Finally, no a.c. of any kind goes into
the preamp; the on-off switch and the
pilot light, with their cables, are en-
tirely outside the tight metal case which
shields it.

As a result you literally have to stick
your head inside a Karlson enclosure or
a horn, with the bass and loudness con-
trol full on and treble normal, to hear
any noise whatever, and what you hear
is not line hum, but various tube noises.
The total noise is completely inaudible
as close as 1 foot from a Karlson en-
closure with an RCA LC1A (“For
Golden Ears Only,” February 1955)
speaker. The total noise is somewhat
higher in the phono position but is still
more than 60 Jdb down. It is a good
thing that both amplifier and preamp
have bright pilot lights; you’ll need
them to remember to shut the outfit off.

The preamp offers a choice of mag-
netic phono and two other inputs. The
load of the phono channel is 100,000
ohims; the equalizer is of the 2-stage
feedback type. I would personally like
to have more exact equalization than
provided by the three curves (AES,
NAB and EuropeaN). True, given a
turntable with very low hum and rum-
ble, most systems can stand the bass
boost on ORTHO, LP and NARTB
records; but a system as fine as this
ought to be equally good in this respect,
too. And, with average changers and
turntables, the rumble and hum when
using the loudness control are likely to
be a bit heavy.

There is a high-impedance output
channel ahead of the loudness control
but after the tone controls for a re-
corder. The loudness control is of the
three-potentiometer type and very
pleasant; a switch can throw it out. The
bass control provides about 16 db of
boost, no attenuation; the treble gives
about 16 db boost or attenuation. Pre-
amp output is through a cathode fol-
lower and any reasonable amount of
cable can be used between the preamp
and the main amplifier. The on-off
switch on the preamp controls the am-
plifier, too; and there is a receptacle on
the main chassis for another a.c. plug.

As there is no skimping in circuit

| details, there is also no skimping in

quality of components or construction.
Some of the plate resistors are rated at
10 watts and almost all resistors are 2
watts or better; those in push-pull

RADIO-ELECTRONI€S
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NEW Heathbit
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. BRAND NEW DESIGN: The new Heathkit Model 0-10 Oscilloscope would be something
special at any price, but is almast unbelievable at $69.50. Completely re-designed scope - §
- has broadband amplifiers for color TV work and offers brilliant overall performance. AL
Vertical frequency response within 5 db from 5 ¢ps to 5 me. Even more astounding, the Hrf"uone_‘f’e Wiie
response is down loss than 114 db at 3.58 me. the eolor TV sync burst frequency. 1t is Beth L

essential that scopes for color work have these broadband characteristics.
! © PRINTED CIRCUITS: Two printed circuit boards used in this fine instruinent to insure
Y stable, consistent performance. Problemns solved by pre-engineering of boards, and their
use guarantees completed unit that will have same charueteristics as lab developinent
B . model. Printed cirenits simplify construction and save labor.
NEW SWEEP CIRCUIT: Sweep circuit operates with exceptionally good linearity from 20 eps i
over 500,000 eps. 5 times the usual range for scopes in this price range. An entirely new circuit intro-
duced (or the first time in any Heathhit.

New electronie position-
tg controls for instan-
taneous, detinite posi-
tioning without bounce
or overshoot.

MODEL O-10 3

Simpiitied, stand-
ardized construc-
tion

FEATURES: Other outstanding characteristies of this professional
oscilloscope are: Built-in 1V peak-to-peak reference for calibration of
plastic CRT face-plate; 5" 5UP1 CRT; push-pull hor, and vert. deflec-
tion amplifiers; hor. trace widlth expandable to 3 times diameter of CR
tube to allow inspection ol any small portion of the signal; deflection
sensitivity, .025 volts per ingh; wiring harness pre-forined ani cabled
to save construction time and insure prolessional appearanee and
operation. Incorporates cfhieient retrace blanking. Frequency cosn-
pensated step attennator at the vertical input. Entire tube face use-
able. No foldover on vertical over-load. Performance obtainable only
in much more expensive laboratory modgls.

Uses 5UP1, 6AB4, 6BO7, 12BH7, 6CB6, 12AT7, 2-12AU7.6X4, 1V2, and 6C4, Quality components used
throughout 8o that oulstanding performance characteristics may be maintained for years to come. Plastie
molded condensers are used in all conpling and by-pass applications. The "‘new-look” in Heathkit styling
produces professional appearance in keeping with the professional performance of this instrument.

technigue of
vertical and hori-
zontal ampliflier
construction made
possible through
the use of a single
printed circuil
board,

Shpg. W1t. 27 |bs.

Clean, open, under
chassis construction
and wiring. Possible
only through use of
pre-cabled wiring har-
ness, and simplified
printed circult
boards.

NEW

Heatthkct

5” PRINTED CIRCUIT

5BP1 CR TUBE

|
|

| OSCILLOSCOPE KIT
OSCILLOSCOPE KIT ‘ MODEL OM-1

‘5395

NEW
Heathtit

3” PRINTED CIRCUIT

7
Yz Shpg. Wi.

24 Ibs,

S

MODEL OL-1

$2950 -

VERSATILE INSTRUMENT: The
new Model OM-1 general purpose
Oscilloseope represents an outstand-
ing dollar value in reliable test equip-
ment. Full 5 inch CRT. Printed ¢ir-
cuit boards for ease of assembly,
constant cireuit eharacteristies, and
rugged component mounting. Includes all the design features necessary for
servicemen, students, experimenters, radio amateurs, etc. Frequency re-
sponse of amplifiers flat within 1 db from 10 eps to 100 ke, and down ouly
7 db from 10 eps to 500 ke. Sweep generator range from 20 eps to 100,000
¢ps. Also features new Heathkit color styling with eharcoal gray panel and
high definition white lettering for readability even under subdued lighting

)

) ”
: \\‘/6/2
3GP) CR TUBE

New easy-to-build printed ¢ir¢ult board
with high insulation factor.

New Heathkit instrument styling—
charcoal gray panel with high reada-
bility white lettering.

New compact utllity Scope—light-
weight—portable far service work.

Deflection plate terminals—ideal for

ham transmitter modulation monitor- New Heath twin triode sweep gener-
1}

EXCEPTIONAL VALUE: The brand new Model OL-1 Utility Oscilloscope is designed
especially for portable applications so that outside servicemen or persons performing field
tests can have the advantages of a scope available. Then too, it is ideal for home workshop,
the ham-shack, or as an *‘extra’ scope for the service shop. It is compact, light in weight,
and surprisingly versatile in operation. An outstanding instrument for the price.

Frout panel controls are “bench-tested”” for ease of operation and convenicnee. Printed
cireuit board used for constant circuit performance. Assembly time cut in half!
SPECIFICATIONS: Vertical amplifiers feature frequency response within 1 db {rom 10
cps to 100 ke, and within 5 db from 5 eps to 500 ke. Vertical sensitivity .2 volts per ineh at
1 ke, with input impedance of 12 mmfd shunting 10 megohms

Horizontal response within 1 db from 10 eps to 200 ke, and within 5 db from 5 eps to
500 ke. Hor. sensitivity .25 volts per inch at 1 ke, input impedance of 15 munfd shunting
10 megohms. Sweep generator covers 10 eps to 100,000 eps with stable positive lock-in
cireuit. Cathode follower input in both vert. and hor. amplifiers; push-pull vertical and
horizoutal deflection amplifiers; 3" CRT; electronic positioning controls for wide range of
vertical and horizontal spot deflection; provision for internal and external syne; 60 eyele
line sweep, New modern color styling and unusual performance make this instrument an
outstanding value.

|
|
|
: |
i ng. ator 15-100,000 cyele sweep. ‘
|
|
\
|
)

conditions.

DESIGN FEATURES: A full-size, versatile oscilloscope at a price you can.

afford. Other fcatures are: adjustable spot shape control; RF connections
to deflection plates; direct coupled centering controls; external and internal
sweep and sync; 60 cycle line syne; built in 1 volt peak=-to-peak panel
terminal refcrence voltage; prolessional appearance of cabinet, panel, and
knob styling.

HEATH company

A SUBSIDIARY OF DAYSTROM, INC.
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MULTIMETER
KIT

";zll 1y

il Prec;...
The new Heathkit Multimeter is a _po0s- Plier “Clsig,,
3 » . Niop, Cngje; Tes),
‘must” to complete the instrument S:,,,psoam" iLiyve 58‘
lineup of any well equipped service On,,,e;;}-'* g
shop. Here is an instrument packed &

with every desirable service feature,

many of which are not found in other

Multimeters. All of the measurement 35 meter
ranges you need or want. High sensi- Total of on WO
tivity 20,000 ohms per volt DC; 5,000 e ae.

ohms per volt AC. color

% ADVANTAGES

Complete portability through freedom

from AC line power operation- -provides service A
ranges of direct current measurements from 150 w0
microamps up to 15 amperes—can be safely operated $°:\\\\§‘-‘ o

in RF fields without impairing accuracy of measure- e
ment. W s 2 6 50
% RANGES PY

Full scale AC and DC voltage ranges are 0-1.5, 5, 50, 150, 500
1500 and 5,000 volts. Direct current ranges are 150 microamps’, Shpg. W1. 6 Ibs
15, 150 and 500 milliamperes and 15 amperes. Resistances are
measured from .2 ochms to 20 megohms in 3 ranges and db range
from —10to 465 db.

% CONSTRUCTION

The Heathkit MM-1 features a unique resistor ring switch
mounting assembly procedure. With this method of assembly
the precision resistors are wired (o the rings and range switch before actual mounting of the
switch to the instrument panel. This procedure affords the advantage of simpler construction
yet complete accessibility of precision resistors in event replacement is ever required. Ohm-
meter batteries were selected for convenience of replacement and only standard commercially
available types are used. Batteries consist of 1 type C flashlight cell and 4 Penlite cells. All
batteries and necessary test leads are furnished with the kit.

MODEL MM-1

Heathtoct I Reathtbit RESISTANCE
HANDITESTER KITY! suBSTITUTION BOX KIT

I MODEL RS-1

MODEL M-1 l 36 standard RTMA 1 watt
resistor values between 15

$I 4 so ohms and 10 megohms with
° | an accuracy of 10% are at

your fingertips in the Model

Shpg. Wt. 3 Ibs. l RS-1 Resistance Substitu-

tion Box kit. This sturdy
and attractive accessory
The Heathkit '
Model M-1 Handi-
tester readily fulfills |

will easily prove its worth
many times over as a time
saving device. Order several
today.

major requirements for
a compact, portable volt-ohm milliam-
meter. The small size of the smooth gleam-

ing molded bakelite case permits the in- L ey —
strument to be tucked into your coat

ket, toolb 1 tment of .
Yoar car. Always the “Handitester” for | Aeathkct CONDENSER
those simple repair jobs. SUBSTITUTION BOX KIT

MODEL
18 standard RTMA cs-1
values are available
from .0001 mfd to .22
mfd. An 18 position
switch set in the panel
of an attractive bake-
lite case allows quick changes
without touching the test " y
leads. Invest a few minutes ssso -

.

RANGES:

Despite its compact size, the Handitester
is packed with every desirable feature re-
quired in an instrument of this type. AC
or DC voltage ranges, full scale, 10, 30,

300, 1,000 and 5.000 volts. 2 convenient l

ohmmeter ranges (0-3,000 ochms and 0-
300,000 ohms. 2 DC milliammeter ranges
0-10 milliamperes and 0-100 milliamperes.

CONSTRUCTION

The instrument uses a 400 microampere
meter movement which is shunted with
resistors to provide a uniform 1 milli-
ampere load in both AC and DC ranges.
This design allows the use of but 1 set of
1% precision divider resistors
on both AC and DC and pro-
vides a simplicity of switch-
ing. A small hearing aid type
ohms ad just control provides
the necessary zero adjust

range. The AC rectifier circuit H E AT H com p an Y ..:

function on the ohmmeter
uses a high quality Bradley

of your time now and save
hours of work later on.

rectifier and a dual half wave A SUBSIDIARY OF DAYSTROM, INC.
hookup. Necessary test leads
and battery are included in BENTON HARBOR 20 a

= SN
e =
i
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www.americanradiohistorv.com

AUDIO—HIGH FIDELITY

stages are matched to 2% or better.
The output stage not only has the usual
balancing control, but also a bias-setting
control. Instead of a single 6SN7 for
the drivers, two 6J5’s are used to keep
the tubes well within dissipation rat-
ings.

No effort has been made to save
space. The amplifier is really big—it
occupies a space 21 inches long and 11
inches wide. The main amplifier is as
handsome underneath as a fine sche-
matic diagram. Obviously, the Martin
is not an assembly-line product. There
is no evidence here of compromises for
the sake of cost saving, space saving,
production tolerances, or what not; but
on every hand, evidence of an effort to
build in maximum performance and
maximum quality.

New Records

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

GOULD: Latin American Svmphonette
BARBER: School for Scandal. Adagio
for Strings, Essay for Orchestra.

Howard Hanson conducting the East-

man-Rochester Orchestra

Mercury MG 4002

If, God forbid, 1 had to get along with only
one record for testing, demonstrating or showing
off hi-fi equipment, I do believe at the moment
I would choose this. The Gould Symphonette has
Just about everything needed to test almost any
audio quality, once you have hecome familiar
with it: and it makes a spectacular sound for
pure show-off.

If Gould overlooked any instrument of the
orchestra somehody else will have to catch the
oversizht ; and he has combined them in a large
representation of all possible combinations, from
solo, choir to counterpoint. The music, once you
start getting the hang of it, i3 amusing and
pleasant and certainly shouldn’t feeze anyone
who listens to progressive jazz.

The percussives and drums are remarkably
sharp; the bass drums very big. Most of the
other percussives, including cowbells, take a turn
at one point or another; there are very nice
pizzicato double basses as well as legato, inter-
esting contrasts of both legato and pizzicato in
the Tango movement. The Rhumba and Gua-
racha are spectacular. Mercury does full justice
to all this in an outstanding recording. The
transient response is especially notable, and the
entire record very clean except in the finale.
But that is not surprising—when we reach a
state when we can record a climax like this one.
and on the innermost grooves at that, the mil-
lennium will have arrived.

The Barber works on the other side are not of
the same type and by no means so useful, but
they have their interest and hi-fi usefulness
which nicely complements the Gould extrava-
ganza. The Allegro of the Essay has very inter-
esting variations of string tone, with a fine
double-bass passage. The instrumentation of the
School for Scandal is nicely complicated and
offers a good measure of definition. There are
some triangles buried in the crescendos, which
will be quite audible on a system with good
definition. The record plays back clean with AES
equalization and can stand the treble boost of a
steep loudness control.

GUSTAV HOLST: The Planets
Philharmonic Promenade Orchestra,
London Philharmonie Choir,

Sir Adrian Boult, conducting.
Westminster 5235
High-fidelity record listening is producing a
new type of connoisseur—the connoisseur of
gound rather than music. For such a connoisseur
this record offers a couple of very tasty dishes.
The Plamets is a cycle of tone poems indicat-

RADIO-ELECTRONICS
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NEW
VACUUM

PRINTED CIRCUIT

struction error.

CIRCUIT:

' 4&:

OLTMETER KIT Joee

DESIGN

Another outstanding example of continuing Heath Company pioneering and leadership in the kit instru-
ment field. A new printed circuit VTVM, New peak-to-peak eircuit—new styling and new panel design.
A prewired, prefabricated printed circuit board eliminates chassis wiring, cuts assembly time in half,
assures duplication of Engineering pilot model specifications, and virtually eliminates possibility of con-

A 6AL5 tube operated as a full wave AC input rectifier permits seven peak-to-peak voltage ranges with

upper limits of 4000 volts P—P. Just the ticket for you TV servicemen. Voltage divider in the 6ALS input

circuit limits applied AC input to a safe level. This circuitry and the isolation of
the meter in the cathode of the 12AU7 bridge eircuit afiords a high degree of

Full wave rectifier
in AC input circuit.
Read peak-to-peak
and RMS volts with
upper limit of 4000
P—Pand 1500 volts
RMS. Voltage di-

protection to the sensitive 200 microampere meter.

RANGES:

Seven voltage ranges. 1.5, 5, 15, 50, 150, 500
and 1,500 volts DC and AC RMS. Peak-to-
peak ranges 4, 14, 40, 140, 400, 1400, 4000,
Ohmmeter ranges X1, X10, X100, X1000,
X10K, X100K, X1 meg. Additional features
are a db scale, a center scale zero position, and

MODEL V-7

The first kit instru-
ment to offer a la-
bor-gaving, error-
free printed circuit
board. Your instru-
ment an exaet wir-
ing replica of Engi-
neering develop-
ment model.

vider input cireuit. 5 polarity reversal switch.

Heathkit AC VACUUM TUBE

VOLTMETER
KIT

MODEL AV-2

$2950

Shpg. Wt.
5 Ibs.

IMPORTANT FEATURES:
High impedance 11 megohm input—transformer operated—19%,
precision resistors, 6ALS5 and 12AU7 tube—selenium power recti-
fier— individual AC and DC calibrations—smoother improved
zero adjust control action—new panel styling and color—new
placement of pilot light —new positive contact battery mounting
—new knobg—test leads included.

The new V-7 also sets the paceas a kit instrument style leader.
Smart, good-looking charcoal gray panel and soft feather gray
cabinet. High readability panel with sharply contrasting white
calibrations. The pleasing, eye catching, modern styling is in
‘harmonious balance with the outstanding circuit design improve- 0o
ments. Easily the best buy in kit instruments. :

|
|
|

Shpg. Wt. 7 lbs

Aearhkis 30,000 VOLTS DC
PROBE KIT

Measure up to 30,000 voits DC with the
Heathkit VI'VM and the 336 high voltage
Probe. Precision resistor provides multipli-
cation factor of 100. Can be used with

any 11 megohm input VTVM. Housed

in a Polystyrene two color sleek Elastic 3
probe body for safety of operation. 4

Feathtct PEAK-TO-PEAK
PROBE KIT

5245‘0

J ; No. 336
$450

Shpg. Wt.
11b.

Extreme sensitivity has been emphasized
in the design of the Heathkit AC VIVM.
Ten full scale RMS ranges are .01, .03, .1,
.3, 1, 3, 10, 30, 100, and 300 volts. Fre-
quency responsé is substantially flat from ‘
10 cycles per second to 50 KC with input

\
|

No.

$550

Peak-to-peak values not exceeding
80 volts at a DC level of not more
than 600 volts, can now be read
directly by using 338-C Probe with
previous model Heathkit VI'VM's
or any VI'VM with 11 megohm in-
put resisitance. Probe construction
features a modern printed circuit
board for easy assembly. Frequency

338-C

impedance of 1 megohm at 1 KC. Will
accurately measure as low as 1 millivolt
at high impedance. Total db range is —52
db to +52 db. An excellent kit for measur-

ing the output of phono cartridges and the gain of amplifier stages. Use it also

to check power supply ripple, as a sehsitive null detector, and for compiling

frequency response data. Features one knob operation, 200 microampere
s Simpson meter and precision resistors.

Hearhkit
AUDIO WATTMETER KIT

Read audio power output directly without using external
load resistors with the new Heathkit Audio Wattmeter.
Built-in non-inductive load resistors provide impedances
of 4, 8, 16, and 600 ohms. Flat response from 10 CPS to

E_ -

i

MODEL AW-1

250 KC. Full scale power ranges are 0-5 MW, 0-50 MW,

0-500 MW, 0-5 W and 0-50 W. Model AW-1 will operate
continuously at 25 watts and has a duty cycle of 3 minutes

$295°

at 50 watts. Total db range in five positions is —50 db to

+48 db, using the standard 1 milliwatt 600 ohms.

e

r

MARCH, 1955

Shpg. Wt. 6 Ibs.

S —
e
e

\
|
\

Shpg. Wt. 2 Ibs. range 5 KC to 5 MC.

The Heathkit RF Probe will permit
the measurement of RF vollages up
to 250 MC with an accuracy of

+10%. The limits are 30 volts
‘ AC and a DC level of 500 volts.

Designed for any 11 megohm

#earikcc RF PROBE KIT

1 input VI'VM. Modern styling
‘ Polyst}))'rime aluminum ; hous-
ing, olystyrene insulation.
and printed circuit board for No. 309-C
‘ easy assembly. s 50 Shpg. Wt.

@
A SUBSIDIARY

BENTON HARBOR 2
MICHIGAN
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Peathbir 6-12 VOLT

BATTERY

Here is the new 12 volt Heathkit
Battery Eliminator so necessary for
modern up-to-date operation of your
Service Shop. Furnishes either 6 or
12 volt output which can he selected
= at the flick of a panel switch. Use the

. BE-4 to service all of the new 12 volt
f car radios in addition to the conven- Cop,,
. tional 6 volt models. 2 f
" | RANGES:

This new Battery Eliminator pro- - e MODEL BE-4
. vides two continuously variable output voltage g
| ranges. 0 6 volts D.C. at 10 amperes continu-

. ously or 15 amperes maximum tntermittent 50

& and 0- 12 volts D.C. at 5 amperes continuously or 7.5 amperes max- s

imum intermittent. The output voltage is clean and well filtered,

as the circuit uses two 10,000 mfd condensers. L4
The continuously variable voltage output feature is of definite

aid in determining the starting point of vibrators, the voltage oper- Shpg. Wt. 17 lbs.

_~ ating range of oscillator circuits, etc

I+ OTHER USES:

I 3 The controllable low voitage DC supply has many other applications

5| besides primary use in car radio service work. Can be nicely used as a battery charger, or lpw
. voltage DC supply for electric trains. Has applications in high gain audio work requiring

i clean DC filamen{ supply. Can be used for low power electro-plating or as a power supply

for battery powered intercommunication systems.

£ Foatbe | (iioed
VIBRATOR TESTER ! IMPEDANCE BRIDGE

4

KIT IKIT o

MODEL VT-1 I

5140

Shpg. Wt. & lbs.

MODEL 18-2

This time-saving
device will quickly

ey pay for itself in your auto ss,so Shpg. Wt ,
radio service shop. 6 volt vibrat- PY 12 ibs. - 1
the Good—Bad type meter scale. Operation The new Heathkit Impedance Bridge Il

requires only a variable DC voltage from 4 to

features built-in ad justable phase shift
6 volts at 4 amperes. Model BE-4 Battery

oscillator and amplifier. This instru-

ors can be checked instantly on I

Eliminator is recommended for this applica- ment actually represents four instru- |
tion. mentsinone compact unit. The Wheat- T ]

Five test sockets provide for the testing of stone bridge for resistance measure- ‘
hundreds of interrupter and self-rectifier types. ments, the Capacity Comparison
Proper starting voltage is :lepermmed easily bridge for capacity measurements,
and accurately. Over-all quality is then un- Maxwell bridge for low Q, and Hay -
mistakenly indicated on the panel mounted bridge for high Q measurements. i
meter.

DESIGN:
L r ¥ ¥ & I [ ]

Panel provisions for ext«(a;nal g(:ien;erator

’, y se. ] RL dial, -

Peatkhic VARIABLE VOLTAGE | VNIt S v iy v 1
at it itch setti |

ISOLATION TRANSFORMER KlT ?rr;c(eio::lo% 3‘:1115 ar:c rcl:gso?\na f

i

Variable output voltage he continuously variable calibrated %
tween 90 and 130 voits AC.
fRated at 100 volt—amperes
continuously and 200 volt—
amperes intermittently. The
principle function of the Heath-
kit Isolation Transformer is to
isolate the circuit being tested
from line interference being
caused by motors, appliances,
k etc. [t works backward too by
. isolating such de-
vicesfromtheline.

Many other uses,
| especially with MODEL IT-]
§ AC-DC type cir-

CHith. Do nat con- 6°° H E AT H '
et SO company

former with the .
E Shea; X' A SUBSIDIARY OF DAYSTROM, INC.

hazardous auto
line voltage boosters. BENTON HARBOR 20,

control. A special minimum capa-
city shielded and balanced imped-

I ance matching transformer be- e ;
I i

:
-

tween the generator and bridge :
circuit is automatically switched e
to provide correct load operation :
of the generator circuit. The in-
strument uses % % precision re- .
sistors and condensers in all meas- &
urements circuits.

A AL

transformer type

MICHIGAN
e i
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ing the characters of the planets, and since they
—from a horoscopic point of view—run the
gamut from martia]l to coy, the music does also.
The orchestra is one of the largest ever as-
sembled and includes just about every instru-
ment you ean think of, not overlooking the
full assemblage of percussives so beloved by the
hi-fi people, plus a choir of voices for the final
movement.

The music 1s most notable for the extraordi-
nary variety of orchestral tone, exceptional defi-
nition and dynamic range, and the number of
instruments which can be picked out clearly,
even in the crescendos. Once you become ac-
quainted with the music (and that will take sev-
eral playings) the recording also makes a first
class test record. The subtler nuances and tones,
so well recorded, will be evident most on the
better systems, and obscured on the poorer ones.

It would be impossible, short of several thou-
sand words, to nole the many sound values of
the disc. There is, for instance, a very deep, very
low pitched drum whose size must bhe as prodi-
gious as its note, About two-thirds through the
first movement this drum-—whether alone or pos-
sibly backed by the organ pedal —produces the
lowest musical tone I can think ot. There are
bells, not only struck, but apparently brushed
as well; a lovely percussive harp; plenty of
glockenspiel; interesting choirs of instruments
playing arpeggios; strange effects such as that
of bells, plucked harp and orgun; a very dry (as
ophosed to mellow) xylophone; an occasional
touch ol the organ pedal. Musically interesting
is the drum-beat rhythm of the first movement
which will remind you of Ravel’s Bolero but was
written 10 years earlier.

RESPHIGHI: The Fountains of Rome

The Pines of Rome

Orchestra of the Vienna State Opera,

Argeo Quadri conducting.

Westmiuster WL-5167

This was one of the first really spectacular
hi-fi recordings; and will still hold its own with
the very best.

The music is deliberately written for the sound
coloring, not the melody ; indeed, there is prac-
tically no melody aside from that supplied by
the genuine nightingale. The tonal color of the
orchestra covers a very wide spectrum.

We have a tremendously augmented orchestra
and a variety of riches heyond my capacity to
cover in so short a space. I quote some of my
notes : the interesting wind sound in the obening
of the Fowntains; the tremendous horns and
crescendos of the second movemeni; the in-
genious variety of ways Resphighi finds to ex-
press vividly the tinkle, roar, lapping, sparkling,
gushing and rushing of water; the very big
double basses and drums; the second movement
is one of the loudest ever recorded with clean-
ness and clarity; the bells in the final of the
Fountains with their individual vibrato. The very
sharp, strident opening of the Mnes; the curious
and individual tonal effect produced by the
strangely assorted choirs of many instruments;
the organ-like lezato quality of the second move-
ment with its tremendous bass; the very deep
drums and close-up horns ol the fourth; and
finally, the use of an actual recording of a
nightingale in the third movement, as per speci-

" fications by the composer on the score.

IBERT: Concertina da Camera For Sax-
ophone and Orchestra

DEBUSSY: Rhapsodie for Sax and Or-
chestra.
Marcel Mule, soloisi, with the Paris
Philharmonic Orchestra conducted by

Manuel Rosenthal.
Capitol L 8231

This is strictly for the collector of Debussy and
modern music in general, as well as the special-
ist in instruments. Excellent hul not brilliant sax
tone, with a typically Debussy orchestral colora-
tion behind it. A tambourine, for some reason or
other, is prominent. The piece offers cxcellent ob-
portunity for contrasting the sax with various
other wind instruments, for often it is backed by,
or plays tag with, horns and woodwinds.

The Thert is more modern and the sax more
brilliant and jazzy. Pecople who like the pro-
gressive jazz of Stan Kenton should have no
diflicully enjoying this. Marcel Mule is one of the
outstanding virtuosi of the saxophone. END

RADIO-ELECTRONICS
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TV ALIGNMENT

GENERATOR
KIT

, Here is the most radically improved Sweep Generator in the
- history of the TV service industry. The basic design follows
latest high frequency techniques which result in a combination
of performance features not found in any other sweep generator.

SWEEP:

: Sweep action is obtained electronically through the use of a newly
developed controllable inductor, thereby eliminating all moving parts

5 . a 2 4 C—
with their resultant hum, vibration, fatigue, etc. oragesd “m\\ﬂ
sl ; co¥ A iAo

Frequency coverage entirely on fundamentals, is ency Siinuow w

\{
continuous from 4 MC to 220 MC at an output level F‘%q;\\c

22
well over ameasurable .1 volt. Fsérs?‘ voit-
o

MARKER:

The same instrument incorporates a triple marker
system with a crystal controlled reference. A variable
marker provides accurate coverage from 19 to 60
MC on fundamentals, and 57 to 180 MC on cali-
brated harmonics. A separate fixed crystal controlled
4.5 MC marker can be used for checking IF, band-
pass, calibration, reference, etc. Provisions are also
made for external marker use. A 4.5 MC crystal is
supplied with the kit.

POWER SUPPLY:
The transformer operated Power Supply features voltage regulation for stable
oscillator operation. Three sets of shielded cables are furnished with the kit. Sweep
range is completely and smoothly controllable fronr zero up to a maximum of 50
MC, depending upon base frequency.

Here is a TV Sweep Generator that truly no serviceman can afford to be with-
. out for rapid, accurate, TV alignment work.

‘————-1—————————————n :

I| Beathbit =
SIGNA} GENE'}{A‘TOR | GENERATOR
| KIT

The new Heathkit Laboratory type

contivE guipet
MODEL T5-3

Triple marker
system, 4.5 NC so

crystal controlled -
marker—contin- ®

uously variable i

marker—provi-

sions for external
marker.

Shpg. W1. 18 lbs.

Automatic am-
plitude control
circuit—con-
stant output
voltage regu-
lated power
supply.

AN

g

MODEL 5G-8
s'l 95.0

The new Heathkit service type Signal Gen-

Signal Generator definitely estab-
lishes a new performance standard
for a kit instrument. An outstand-
ing feature involves the use of a
panel mounted 200 microampere
meter calibrated both in microvolts
and percent modulation, thereby
providing a definite reference level
for using the Signal Generator in

Shpg. Wt.
8 Ibs.

MODEL LG-1

*39°°

sign features not usually found in this
instrument price range. Frequency cover-

selectivity, frequency response
checks.

Shpg. Wt. 16 Ibs.

- age is from 160 KC to 110 MC in five ranges, all on fundamentals, with
= useful calibrated harmonics up to 220 MC. The RF output level is well in
. excess of 100,000 microvolts throughout the frequency range. The oscillator
circuit consists of a twin triode tube, one-half used as a Colpitts oscillator,
and the other half as a cathode follower output which acts as a buffer be-
tween the oscillator and external load, thereby eliminating oscillator fre-
e quency shift usually caused by external loading.
All coils are factory wound and ad justed, thereby completely eliminat-
s ing the need for individual calibration and the use of additional calibrating
equipment. The stable, iow impedance output, features step and variable |

for

attenuation for complete control of RF leyel. A separate 6C4 triode acts
g as a 400 cycle sine wave oscillator, and a panel mounted switching system
permits choice of either external or internal modulation.

NEW Heat/éécc BAR GENERATOR KIT |
— "@%.-

The Heathkit BG-1 produces a series of horizontal or vertical
bars on a TV sereen. Since these bars are equally spaced,
they will quickly indicate picture linearity of the receiver
under test without® waiting for transmitted test patterns.
Panel switch provides “'standby—horizontal and vertical
position.” The oscillator unit uses a 12AT7 twin triode for
the RF oscillator and video carrier frequencies. A neon
relaxation oscillator provides low frequency

MODEL for vertical linearity tests. The instrument will

BG-1

also provide an indication of horizontal and
P $I45° Sheg. Wt.
' ® 4 Ibs.

picture size. Operation is simple and merely
requires connection to the TV receiver antenna

vertical syne cireuit stability as well as overall
terminal, Transformer operated for safety.

¥ = e s

G G =
= A=

o - - 5
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erator, Model 8G-8 incorporates many de- | design work, gain measurements,

DESIGN:
Additional design features are copper plated shield enclosure

oscillator and buffer stages resulting in effective double
shielding. Fibre panel control shaft extensions in RF carry-
ing circuits, thorough AC line filtering, careful shielding of
the attenuator network, voltage regulated B plus supply,
selenium rectifier, etc.

RANGES:

Frequency coverage from 150 KC to 30 MC all on funda-
mentals in five separate ranges. Qutput voltage .1 volt with
provisions for metered external or internal modulation. Qut-
put impedance termination 50 ochms. Transformer operated
power supply.

Investigate the many dollar stretching features offered by
the LG-1 before investing in any generator for Laboratory

or Service work

A SUBSIDIARY O

BENTON HARBOR 20,
MICHIGAN

DAYSTROM, INC

storv.com
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Heatlbit

VISUAL-AURAL

SIGNAL-TRACER
KIT

The new Heathkit Visual-Aural Signal Tracer features
a special high gain RF input channe! used in conjune-
tion with a newly designed wide {requency range de-
modulator probe. High RE sensitivity permits signal
tracing from the receiver antenna input. Separate low

Ry
angg .
Suppian 2Ud;
e o
Vecessir, gl ong”Obes
4

gain channel and probe avuiluble for audio eireuit i),

exploration. Both input chanuels are constantly moni- ’E‘ad,,-_

tored by an electron ray bedm indieator so that visual MODEL T-3
as well as aural indications may e obtained aurst

T
ot 208 Sog
NOISE LOCATOR: Vg oot
A decidedly unusual leature is 2 noise locator cirenit
used in conjunction with the audio probe. With this
system, a DO potential 1 applicd to a suspected cir-
cuit component and the action of the voltage in the component can be seen as well
as heard. Invaluable for ferreting out naisy or intermittent condensers, noisy re~
sistors, controls, IF and power trausforiers, cte

WATTMETER:

Built-in calibrated wattimeter circuit will prove useful tor quick preliminary check of total wattage consumption
of equipment under test. Separate pauel terminals provide external use of the speaker or output transformer

$23°)

Shpg, Wt. 9 ibs.

A for substitution purposes. Saves valuable serviee time by eliminating the necessity {cr speaker removal on every

= service job. The same punel terminals also provide easy aceess to & well filtered B plus supply for external use.
Don’t overlook the many interesting service possibilities provided through the use of this instrument, and let
the Signal Tracer work for you by saving time and money.

Heathtct CONDENSER CHECKER KIT

Here 1s a handy test instrument for any Service Shop. Unknown
values of capacity and resistance arc quickly determined ou the
direct reading condenser checker dial, Capaeity is measured in
lour ranges (rom .001 mfd to 1000 mfd. Resistance in the range
from 100 ohlns to 5 megohws.

DC polarizing voltages of 25, 150, 250, 350. and 350 volts are
avuilable for leakage tests on all types of condensers. For clectro-
lytics, a power factor control is provided (o balwnce out inherent
leakage and to indicate directly the power factor of a condenser
under test. Proper halancing of the AC bridge is reflceted in the
degree of closure ol an electron beam indicator tube.

Model C-3 uses a transformer operated power supply, spring
return leakage test switch, and a convenient combination of panel
seales for ull readings. Test leads are furnished in addition to

MODEL C-3

s 5 o Shpg. Wt. precision eomponents for ealibrating purposes. Quick and easy to
I 9 7 1bs operate, the Heathkit Condenser Checker will save valuable time
® i and increase your Shop efficiency.

- Heatthtir Q" METER |} Heathtct

KIT | AUDIO OSCILLATOR
KIT
MODEL Qm-1 ‘

MODEL AO-1

445 | s2450
Shpg. Wt. 14 Ibs. Shpg. Wt.

10 Ibs.

The Heathkit Audio
Oscillator will produce bolh sine and

The Heathkit QM-1 represents

=
-

]
i

8 ar Brice oter available withi siuare waves within the frequency range | o
the ﬁr.st practical popular priced Q meter Hable within from 20 CPS {0 20 KC in three ranges. | o
the price range of schools, laboratories, TV service mien, and Thermistor coutrolled linearity results in o
experimenters. This instrument will enable the operator to a(van[an(nn olf “(I’) more tt};an +1dbhina .
. o ‘ Al s 10 volt (1o load) variable output level. o
simulate conditiotis encountered in practical circuits and to There will be less than 6% distortin |
o

measure the performance of coils or condensers at the operat-
ing frequencies actually encountered. Aliindications of vahie
are read directly on the 434" 50 microampere Simpson cali-
brated-meter scale. Measures  of condensers, RF resistance,
and the distributed capacity of eoils. Oscillator section

supplies RF frequencies 150 KC to
HEATH company

18 MC in four ranges. Calibrate
A SUBSIDIARY OF DAYSTROM, INC.

from 100 CPS throughout the audible
range. Low impedance 600 ohm output.
Precision 1% resistors, used in the range
multiplier eircuits to provide accurate
calibration.

capacity with range of 40 MMF
to 450 MMF with vernier of +3
MMF. Investigate the many serv-
ices this instrument can perlorm
for you.

BENTON HARBOR 20,
MICHIGAN
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HIGH-
FIDELITY

DICTIONARY

Part 11
A compilation of commonly

used audio terminology

By ED BUKSTEIN*

Constant-velocity recording

A disce recording technique in which,
for equal signal voltages, the amount
of lateral movement of the cutting
stylus 1s inversely proportional to the
frequency. Since the lateral swing of
the stylus is greater for low frequencies
and smaller for high frequencies, the
velocity of the stylus remains constant.
This system has two fundamental dis-
advantages. During the recording of
low frequencies, the lateral swing may
be so great as to cause the stylus to
cut into adjacent grooves. During the
recording of high frequencies, the
lateral swing of the stylus may be so
small that the signal-to-noise ratio
becomes excessively small. These dis-
advantages may be overcome by using
constant-amplitude recording at the
low frequencies and pre-emphasis of
the high frequencies (Fig. 4).

w A\

2000V 1000 5001
Fig. 4—Constant-velocity recording.

SWING OF
CUTTING
STYLUS

Corner enclosure

A loudspeaker enclosure designed to
be used in the corner of a room. In
some designs, the walls of the room
serve as an extension of the enclosure.

Crossover frequency

The frequency at which equal power
is applied to both loudspeakers of a
two-loudspeaker system. One of the
loudspeakers is designed to handle
frequencies above crossover; the other,
frequencies below. In a three-loud-
speaker system, the audio spectrum is
divided into three sections (high, low
and mid-range) and there are two
crossover frequencies. The term cross-
over frequency is sometimes used to
describe the frequency above which

(Continued on page 81)

*Northwestern Television and Electronies Insti-
tute, Minneapolis, Minn
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UBE CHECKER

KIT

The Heathkit TC-2 Tube Checker was primarily de-
signed for the convenience of radio and TV servicemen
and will check the operating quality of tubes commonly
encountered in this type of work. Test set-up proced-
ure is simplified, rapid, and flexible. Panel sockets  “5p%, ¥,
accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, “"““01\”“

7 and 9 pin miniatures, 5 pin Hytron, and a blank \‘,'Ore( e
socket for new tubes. Built-in neon short indicator, b"'kv},\'lydﬁglo

individual 3-position lever switch for each tube element, spring return o%,f ’ Goy,

test switch, 14 filament voltage ranges, and line-set control to compensate . 11[:(_»"

for supply voltage variations, all represent features of the TC-2.

Aealtkct vORTABLE :
TUBE CHECKER KIT

The portable model is MODEL TC-2p
supphbed with a strikingly

attractive two-tone cabi- s 50
net finished in rich ma- A
roon proxylin impreg-

nated fabric covering with Shpg. Wt.
a contrasting gray on the 15 Ibs.
inside of the detachable cover.

-
T Mtnonn

Simplified
construction
—new harness

type wiring—
cloger  toler-
anee registors.

€r.

Results of tube tests are read di-
rectly from the large 4%” Simpson
3-color meter. Checks emission,
shorted elements, open elements,
and continuity. Wiring procedure
has been simplified through the use
of multi-wired color coded cable pro-
viding a harness type installation
between tube sockets and lever
switches. This procedure insures
standard assembly and imparts a ‘‘factory built” appear-
ance to the instrument. New Construction Manual furn-
ishes detailed information regarding tube set-up procedure
for testing of new or unlisted tube types. No delay neces-
sary for release of factory data.

oo

Heathlcl! REGULATED

Aeathkct TV PICTURE TUBE

POWER | il APAPIER

used wi

'SUPPLY KITI :=:

sheet.
MODEL PS-2

$3 5.0 Sh]:’sg-lb\zt %

Here is a source of regulated D.C. voltage for circuit de-
velopment work. Power supply voltage and current drain ‘
to the circuit under test are constantly monitored by the
4%” panel mounted meter. Separate 6.3 volt at 4 ampere ‘a
A.C. filament source available. The regulated and variable
output voltage will be constant over wide load variations,

and hum ripple will not exceed .012% at 250 volts under a ‘
50 MA load. Completely isolated circuit, standby switch,

and other desirable features, make the Model PS-2 ex- r
tremely useful in a wide variety of applications.

Heattkce AUDIO GENERATOR KIT

Here is an Audio Generator with
features generally found only in the
most expensive instruments. Sine
wave coverage from 20 cycles to 1
Megacycle—response flat +1 db
{from 20 cycles to 400 Ke—continu-

Silv

The Heathkit Decade Condenser moDEL DC-1
provides a ready source of capacity

values from 100 mmf to .111 mfd in-

clusive in capacity steps of 100 mmf. SI so
er plated contacts on husky ce- PY

ramic swilches, assure positive con-

tact for each switch position. Preci- Shpg. Wi.

sion silver mica con-

densers +1% accu-
racy for close

th the Heathkit Tube Checker Kit, will Q

quickly check picture tubes for emission,

etc. and determine tube quality. Con- No. 355
standard 12-pin T'V tube socket, four .

feet of cable, octal socket connector, and data 4 o Sh
pg. Wt.
s 5. 1lb

Heathtit
DECADE RESISTANCE KIT

Twenty 1% resistors are decaded
MODEL DR-1 in 1 ochm steps to provide any
value between 1 ochm and 99,999
$ so ohms. Sturdy ceramic switches
° with silver plated contacts insure
reliable service. Use the Decade
Shpg. Wi, Resistance in bridge circuits,
. -21 2y 4 Ibs. meter multipliers, calibrations, or
) ] any application requiring a wide
range of precision resistance values.

¢ % __§ §_ __§N ¥ ¥ N W ¥ __§ |

Heathkber
DECADE CONDENSER KIT

3 lbs.

) lerance

ously variable and step attenuated to

output. Because the output voltage MODEL AG-8 ’:f:l};('.a‘e

is relatively constant over wide fre- s o

quency ranges, the AG-8 is ideal for s 2 9 ‘

running frequency response curves L] i r

in audio circuits. Once set by means Shpg. Wt. 11 Ibs. w c o m p a n y
of the attenuator, this voltage may

be relied upon for accuracy within * 1 db. Instrument features ‘
low impedance 600 ohm output circuit and distortion less |
than .4 of 1% from 100 CPS through audible range.

v
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PREAMPLIFIER

KIT

Here is the exciting new Heathkit Preamplifier with all of the features o&:‘\g\c‘i or O%Ic':lenbsmf’dem
T s

you Audiophiles have asked for and at a down-to-earth price level.
Beautiful satin gold baked enamel finish, striking control knobs and
arrangement, attractive custom appearance and entirely functional
design.

DESIGN:

Uses three twin triode tubes in a shock mounted chassis, 2-12AX7 and
1-12AU7. Features tube shielding, plastic sealed color coded capacitors,
smooth acting controls, good filtering, excellent decoupling, low hum
and noise level, and all aluminum cabinet. Special balancing control for
absolute minimum hum level. Cathode follower, low impedance output
circuit for complete installation flexibility.

SPECIFICATIONS:

Provides five switch selected inputs, 3 high level, and two low level,
each with individual level controls—4 position LP, RIAA, AES, and
early 78 equalization switch-—4 position roll-off switch, 8, 12, 16 with
one flat position. Separate tone controls, bass 18 db boost and 12 db cut
at 50 Cleé), treble 15 db boost, and 20 db cut at 15,000 CPS. Power re-

Sing|
Switopthob bang

Wound cOu;Dre-

AMATEUR

TRANSMITTER KIT

The Heathkit AT-1 Transmitter has
established a high reputation and
has heen enthusiastically accepted
by hundreds of experienced oper-
ators as well as beginners. Power in-
put up to 35 watts for the novice and
suitable as a standby exciter for your
A higher powered rig later on.

\S - Model AT-1 can be crystal or
VFO excited and operates on 80, 40,
e~ 20, 15, 11 and 10 meters. The pre-
E wound coils with the oscillator and
MODEL AT-1 amplifierareswitched simultaneously

by the rugged band switch. Meter switch
$295,

allows a reading of the final grid and plate
Shpg. Wt. 16 Ibs.

Crysta)
exeitatg
tred ODerarjon

current on the panel mounted meter. Mod-
ulator input and VFO power sockets are pro-
vided as well as a key jack for CW operation.
Other features include a crystal socket,
standby switch, key click filter, AC line
filter, good shielding and a 52 ohm coaxial output. The 425 volt, 100
milliampere power supply and 5U4 rectifier are more than adequate for
the 6AG7 oscillator multiplier and 6L6 amplifier doubler.

Heathkit
GRID DIP METER KIT

The invaluable instrument for Hams, servicemen and experimenters.
Useful in TV service work, for alignment of traps, filters, 1F stages,
peaking compensation networks. ete. Locates spurious oscillation,
provides a relative indication of power in transmitter stages. Use it
for neutralization, locating parasitics, correcting TVI. measuring

L and Q of components, and determining RF eircuit resonant
frequencies, The variable meter sensitivity control, headphone
jack, 500 microampere Simpson meter, continuous frequency cover-
age from 2 MC to 250 MC. Prewound coil kit and rack included.

LOW FREQUENCY COILS:
Low frequency range extended to 355 KC by the use of two ad-

ditional coils. Complete with dial correlation curves. Set 341-A
for GD-1B and sct 341 for GD-1A. Shipg. wt. 1 Ib. Price $3.00

B SR eSS RUEEN SR DOEER SRS SN SN SN SR S S DR
NS
ERany
g fe ﬂfmtééaf
o A
(@ 2 ®/IANTENNA COUPLER KIT
PSS For the Heathkit AT-1 Transmitter or any comparable Amateur Trans-
MODEL AC-1 mitter. Will handle power up to 75 watts at its 52 ohm couxial input.

$1450

Will operate on the 10 through 80 meter bands,
Shpg. Wt. 4 Ibs.

s

e
$88 v r il
b e

iy

e
-
i

G

Matches a wide range of antenna impedances with its L type tuning net-
work and neon indicator. A tapped inductance provides coarse adjustment
and a transmitting type variuble condenser sets it *‘right on the nose.”
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quirements from Heathkit Williamson Type
Amplifier power supply 6.3 volts AC at 1 am-
pere, and 300 volts DC at 10 MA. Over-all
dimensions 12%;" widex 5 7% "deep x 3% “high.

APPLICATION:

The new Heathkit WA-P2 Preamplifier has
been designed to operate with any of the
Heathkit Williamson Type Amplifiers and is
directly interchangeable with the previous
Model WA-P1 Preamplifier unit. Order your
kit today and enjoy completely smooth con-
trol over the operation of your Hi-Fi system. =
Obtain the exact tonal balance of bass and treble with the precise degree
of equalization you want. Note that the design of the WA-P2 accommo-
dates the newly established RIAA curve.

MODEL WA-P2

'197;

Shpg. Wt. 7 Ibs.

d chassis—
SO covivet
‘ Sasy to buil

Brand

<
126°00h 4
ap ll,,,"clja

b, e
NEW i
HEATHKIT

FO KIT

The new Heathkit VFO is

‘.
\v

the perfect companion to the .‘%ven M
Heathkit Model AT-1 Trans- ;&€ 7g bay, Jecto
mitter and it has sufficient out- Zjters” thrg, o1 AU 4 Cevl
put to drive any multi-stage OUtpﬁt 1050 Iy “."xg‘or ps
transmitter of modern design. &7 v, R T
Good mechanical and electrical ‘:cgu\“‘o"
bility. Coils are wound on MODEL VF-1

=
stable, heavy duty, ceramic forms using Litz
or double cellulose wire coated with Poly-
styrene cement and baked for humidity pro-
tection. Variable capacitor of differential
type construction, especially designed
for maximum bandspread. Kit is fur-
nished with a carefully precalibrated scale
which provides well over two feet of scale length. Smooth acting
vernier reduction drive and illuminated dial provides easy tuning
and zero beating.
Power requirements 6.3 volts AC at .45 amperes, and 250 volts
DC at 15 mils. Just plug it into the power receptacle provided on
the rear of the AT-1 Transmitter. Seven band coverage 160
through 10 meters with 10 volt average RF output. Uses 6AU6
electron coupled Clapp oscillator and QA2 voltage regulator.
TIEN WS MENNY GENS SEENE INNEE SUEL DIUDS SNEEE AEEEN GEEES BEES

Heathtict ANTENNA
IMPEDANCE METER KIT

MODEL AM-1 Determineantenna resonance and resistance,
transmission line surge impedance, and re-
ceiver input impedance. Works with one-
half and one-quarter wave lines, half wave
and folded dipoles, harmonic mobile and
beamantennas. Resistance type SWR bridge
—100 microampere meter—Irequency range
0-150 MC—impedance range 0-600 ohms.

57950 |

Shpg. Wt. 7 lbs.

| design insures operating sta-

HEATH company

A SUBSIDIARY OF DAYSTROM, INC.

BENTON HARBOR 20,
MICHIGAN

i
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Peww LOW PRICED

Ruy,
Rusged. heays
Struetion

Company Model BO-13 “‘super range™ high fidelity output transformer. This transformer, a new development in the Hi-Fi
field, is being offercd at substantial saving over transformers of comparable quality. It is outstanding in performance
and on the basis of our tests, we find it equal in every respect to transformers used in the W-2 and W-3 Heathkit scries.

LOW PRICES:

Through utilization of a single chassis with resultant eeonomy ohtained through elimination of (uplicatc shect metal
fabrication, connecting cables, plugs, sockets, and a new Chicago “‘super range” output transformer, a 209, price redue-
tion has been made possible without saerificing kit quality.

COMPONENTS:

The new Heathkit W-4 uses the same heavy duty power transformer and choke. It has all of the features of previous
madels ineluding individual jacks and a wire wound control to balance the output tubes—nplastic high quality capacitors
and the cxact eircuitry previously utilized in Williamson Type Amplifiers. Intermodulation distortion and harmonie

distortion arc hoth at the same low level as in the W-2 and W-3 models.

CONSTRUCTION:

Here is the opportunity for even the economy minded Hi-Fi enthusiast to enjoy all of the advantages offered through
Hi-Fi reproduction of fine recorded music. Simplified step-by-step Construction Manual completely eliminates necessity
of electronic knowledge or special equipment. Assemble this Amplider in a few pleasant hours.

NEW 7Healllit 20 WATT
High Fidelity AMPLIFIER KIT

In keeping with the progressive policy
of the Heath Company, further improve-
ment has been made 1n the already fam-
ous Heathkit High Fidelity 20 Watt
Amplifier. Additional reserve power has g
been obtained by using a heavier power
transformer. A new output transformer
designed and manufactured especially
for the Heath Company, now provides
output impedances of 4, 8, 16 and 500
ohms, The harmonic distortion level will

RN

du
Chassig coti;’-'

ALY
vest price TSR il
0
1\“].\\“%2:523 ” oftered.

COMBINATIONS AVAILABLE

W-4M with Chicago “‘super-range” trans-
former only. Singie chassis main amplifier

and power suppiy. Shipping
weight. 28 1bs. Express only 539.15

COMNBINATION W-1  with Chicago
“guper-range’’ transformer only inciudes
single chassis main amplifier and power sup-
ply with WA-P2 preamplifier

kit.Shpg.wt.351bs. Express onlyssqaso

SRS

fld

Healtlhlct six WATT
AMPLIFIER KIT

An outstanding value, this econom-
ically priced 5 watt Amplifier is
capable of performance expected
only in much more expensive units.
Only 2 or 3 watts output will ever
be used in normal home applications
and Model A-7B will be more than
adequate for this purpose.

o

HEATHKIT SINGLE UNIT 1andSon-
———— nd A
. ? . . ' Jonensdec of
o 8act;
Williamson Type Fidelity oSy
032,
%6
200
Seng |,
or
) ) . ) “HjepO0klet
Here is the newest Heathkit Hi-Fi Amplifier at the lowest price ever quoted for a complete Williamson Type Amplifier Fidejyy
cireuit. The W-4 Model has been designed for single chassis construction, and only for the new Chicago Transformer pspe‘cjﬁlh
[

MODEL A-96 not exceed 1% at the rated cutput. MODEL A-7B SPECIFICATIONS:
5 o FEATURES: Two switch selected inputs are avail-
: s 5 Outstanding features of the Heathkit s so 2?giuf°; ‘;?:Ctrl fI"l"Id c:;?m“t: ph°:’°
. ° 20 watt Amplifier include frequency A 3 ps, o i) audio, 3!’: e-
o response of +1 db from 20 ICPS to 20 ‘I:\(/}rde‘i’ l;n’lga;' on type microphone.
o Shpg. Wt. 24 Ibs. KC. Separate (boost and cul) bass and . = Wi 10 Ib odel A- eatures separate bass
= treble tone controls. Four switch selected Pg. Wt - and treble tone controls, push-pull

input jacks and a special hum balancing
control. Flexibility is emphasized in the in-
put circuits and proper equalization for all input devices is incorporated.

| TUBE LINEUP:
3 12AX7 magnetic preamplifier and first audio amplifier. 12AU7 two
4 stage amplifier with tone controls. 12AU7 voltage amplifier and phase
splitter. Two 616 push-pull beam power output and 5U4G rectifier.
The Heathkit Model A-9B is excellent for custom installation and
1 is designed for outstanding service at a very reasonable cost.

WMM{ COMBINATIONS AVAILABLE:

i W-3 Amplifier Kit (Includes Main Ampli-

WILLIAM SON TYPE fler with Acrosound Output Transformer,

g;] Power Supply and WA-P2 Preamplifier.)
' AMPLIFIER KIT
-

Shipping weight 37 1bs.

Shipped express only. . 569.50
Herc is the famous kit form Williamson Type high fidelity Amplifier that has de-  Ww-3)1 Amplifier Kit (Includes Main Am-
servedly carned highest praise from every strata of Hi-Fi music lovers. Virtually  plifier with Acrosound Output Transformer
distortionless, clean musical reproduction, full range frequency response, and more  and Power Supply.) Shipping
than adequate power rescrve. weight 29 Ibs. Express only 549 .75
OUTPUT TRANSFORMERS:
This outstanding Williamson Type Hi-Fidelity Amplifier is supplied with the famous
Acrosout] TO-300 output transformer. This quality transformer features the pop- .
alar “ultra-linear”” output circuit for clean maximum power level. Separate chassis for amplifier
and power supply.
SPECIFICATIONS:
Frequency response within 1db from 10 ceycles to 100,000 cycles. Harmonic distortion at 5 watt
output less than .5% between 20 cycles and 20,000 cycles. IM distortion at 5 watts equivalent
output .5% using 60 and 3,000 cycles. Output impedances of 4, 8, or 16 ohms. Overall dimensions
for each umit 7° high x 514" wide x 114" long.

CONSTRUCTION MANUAL:

This fine kit is supplied with a completely detailed step-by-step Construction Manual and the
only effort required is the assembly and wiring of the pre-engineered kit. Even the complete
novice can successfully construct this Amplifier and have fun building it.

balanced output stages, output im-
pedances of 4, 8, and 15 ohms, and extremely wide frequency
range +1% db from 20 CPS to 20 KC. Not just a souped up AC-
DC job. Full wave rectification, transformer operated power
supply and good filtering, result in exceptionally low hum level.

MODEL A-7C
Provides a preamplifier stage and proper compensation for the
variable reluctance cartridge and low level microphone. $17.50

e

i

HEATH company

A SUBSIDIARY OF DAYSTROM, INC.

BENTON HARBOR 20,
MICHIGAN
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ereure; e and R COMMUNICATIONS
wobeL AR RECEIVER KIT

50 An excellent exainple of typical Heath Company ability to produce top quality kit merchandise at
ridiculously low prices, is the AR-2 Communications Receiver. Here is a transformer operated all-
wave recei\-cr with all of the dcsired features and none of the disadvantages commouly encountered

i so-called “‘economy sets.”

Receiver employs high gain miniature tubes and IF transformers, chassis mounted 544" PM
speaker, headphone jack, slide rule dial with Ham Bands plainly ldcntlﬁed. and easy tuning with
direct planetary drive. Continuous frequency coverage from 550 KC to 35 MC on 4 Bands, with
electrical bandspread tuning and logging scales. Other features are RF gain control with AGC on-off
switch—phone-standby-CW panel switch —prewound coils in a shielded turret assembly and copper
plated CEJSMS and shielding.

Uses 12BEG mixer-oscillator, 12BA6 IF amplifier, 12AV6 detector-first audio, 12A6 beam

{Less Cabinet)

40y power output, 12BA6 BFQ oscillator,
o ey 1, Cy D2, and 5Y3 rectifier. A lettered control plate is pro- RECEIVER CABINETS

'C onp & \,\"\‘\ AU Ty fl vided for the cabinet of your choice or you cun orier Proxylin impregnated fabric covered plywood .
Swiy 3 n'“l(\[““'y “‘, o % ’r;,}f the optional Heathkit eabinet featuring the full size cabinet available for BR-2 and AR-2 recetvers, =

RO alnminum panel. Includes :5lunnnum panel, flocked reinforeed

. speaker grill and protective rubber feet.

o AMEREN SLSNEY ORISR VARG MRS VSRER RORRSR WIS R NS DU e SR GG ORI SIS o MR IFor HRZRoocncr Clbmm 91— =

%= sShipping weight S1bs. .. .. .. | ... $4.50
. AR-2 Receiver, (,‘alnnet. 91-10 -

zmé‘t F M T U N E R K I T W%MZ Shipping weight 5 Ibs. ... .. ... .$4.50

2h

Here is an FM Tuner that can be operated B R OA D c A S T BA N D

with your Hi-Fi Amplifier or through the
‘phono’” seetion of the ordinary radio. Com-
pletely AC operated to eliminate problems R E C E l V E R K l T

usnaily encountered in “‘economy type” AC-

DC tuner eircuits. Features 8 tube circuit with The Modet BR-2 Broadcast Band Receiver is designed
separate mixer and oscillator, 3 double tuned especially for the beginner without any sacrifice of
LE stuges followed by a limiter discriminator quality. This receiver features a transformer operated
praviding muxinum sensitivity and selectivity power supply, high gain miniature tubes, sharply tuned
MODEL FM-2 across the full FM frequency band of 8% MC [F transformers, new rod type built-in antenna, and a
to 108 M The tuning unit is factory assem- trouble-free planetary tuning system. Exceptional per- MODEL BR-2
bled and adjusted, thus eliminating tedious formance with unusually high ‘sensitivity, good selec-

so eritical “tront end” alignment problems. The tivity, and excellent tone quality from the 5 PM
522 ~ Hh.lctlve shde rule dial and vernier tuning g chassis mounted speaker. Can bf’ used cither ‘/g a re- s so p
combine to make the Heathkit FM-2 Tuner ceiver. tuner, or phono amplifier, Uses 12BE6 mixer- °
Shpg. W1. 8 Ibs. simphe to operate oscillator, 12BA6 IF amplifier, 12AV6 detector, 1246
bream power output, and 5Y3 reetifier. (Less Cabinet)

Shpg. Wt 10 (bs.

- . : P, o

SHIP VIA
[0 Parcel Post
[0 Express
[0 Freight
- O Best Way
WALNur 5-1175
(PLEASE PRINT)
QUANTITY ITEM MODEL NO. PRICE
Enclosed find () check () money order for On Express orders do not include transportation charges—they will be collected by
Please ship C.0.D. ( ) postage enclosed tor pounds. the express agency at time of aelivery.
ON PARCEL POST ORDERS include postage for weight shown. ORDERS FROM CANADA and APO’s must include full remittance.
80 RADIO-ELECTRONICS
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AUDIO—HIGH FIDELITY

constant-velocity recording is used and
below which constant-amplitude record-
ing is employed. This technique is
known as modified constant-velocity
recording. The switchover is usually
made at about 500 cycles.

Crossover network

The filter circuits used to separate
the audio signal according to frequency
and to feed the separated frequencies
to two or more loudspeakers, each de-
sipned to operate in a specific portion
of the audio spectrum.

Crystal

The material, usually Rochelle salt,
used as the pickup element in some
cartridges. The erystal is piezoelectric
and generates voltages in accordance
with the movement of the stylus.

Crystal cutter

A cutting head in which the stylus is
caused to move by a piezoelectric crys-
tal.

Cutting head

The stylus (and its actuating mech-
anism) used to cut the grooves on a
disc recording.

Decibel

The decibel is a unit of relative
power, either accoustical or electrical,
and is numerically equal to 10 times
the logarithm of the ratio of the two
powers. Equipment is often rated in
decibels with respect to some established
reference level, commonly 6 milliwatts
across 600 ohms.

De-emphasis

The process and result of correcting
the frequency response of a playback
amplifier to compensate for the high-
frequency boost (pre-emphasis) during
recording. Pre-emphasis is used to pre-
vent a low signal-to-noise ratio which
might otherwise result from the small
lateral swing of the cutting stylus at
high frequencies (see constant-velocity
recording).

Driver

A stage which supplies the input
power of a following stage. For ex-
ample, the output stage of an audio
amplifier is often so designed that the
erid or grids draw current thereby
consuming power. The preceding stage
must supply this power and is, for this
reason, referred to as a driver.

Dual-track recording

A tape recording technique that
doubles the playing time of a given
length of tape. As the tape passes
through the recording head, the mag-
netic patterns are recorded on only
half of the tape width. The tape may
then be reversed and the recording
continued on the unused half-width.

Dynamic noise suppression

A system of noise reduction in which
the bandpass (frequency response) of
an amplifier is varied in accordance

MARCH, 1955

with the frequencies present in the
signal. When there are no high-fre-
quency components in the signal, the
high-frequency response of the am-
plifier is reduced. High-frequency noise
is therefore not reproduced except when
a high-frequency signal (of sufficient
amplitude to mask the noise) is present.
The low-frequency response of the
amplifier is similarly altered.

Dynamic pickup

A type of pickup cartridge contain-
ing a coil and a magnet. Movements
of the stylus cause the coil to move in
the magnetic field. The voltage thus
induced in the coil is the cartridge out-
put.

Equalization

The process and result of designing
an amplifier that will compensate for
nonlinearities introduced by other com-
ponents of a sound-reproducing system.
For example, high-frequency signals
are boosted during disec recording to
increase the signal-to-noise ratio.
playback amplifier must therefore have
a frequency characteristic that will
reduce the high-frequency signal to its
correct relative amplitude.

Erasing head

The coil used to remove magnetic
patterns previously recorded on a tape
or wire.

Exponential horn

A loudspeaker horn whose flare is
such that the cross-sectional area in-
creases exponentially with the distance

from the throat. This is a mathematical |

way of saying that the horn flares out
like a bell rather than being straight-
sided like a cone.

Feedback

The process of returning a portion
of the signal voltage to a preceding
point of the circuit. The signal so
returned may be either in phase or out
of phase; that is, it may either rein-
force or oppose the signal at the point
of feedback. Aiding the feedback is
said to be positive or regenerative;
opposing, it is negative or degenerative.
Negative feedback is often used in
audio circuits since it improves fre-
quency response, reduces harmonic dis-
tortion and improves the stability of
the amplifier.

Fidelity
Exact acoustic duplication of the
original voice, music or other sound.

Fletcher-Munson curves

A group of curves showing the fre-
quency response of the human ear at
different levels of sound intensity.

Flutter
Frequency variations in the repro-
duced sound caused by nonuniform
speed of the turntable either during
recording or playback.
(Continued on page 83)
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| crystaj!f pickup cartridges

. replace 210!

o

. AT & 101 LZCOST OF ONLY $18.00 LIST

The MODEL W63
replaces 41 Crystal
Cartridges made by
the five leading
manufacturers.

| The W68 is a “Muted Stylus” type, Dual-
Weight Cartridge. The dual weight makes it
possible to replace either aluminum or steel
case cartridges—without adjusting tone-arm
balance. With weight slug net weight is 25
grams; without weight slug net weight is 12
grams. The W68 is equipped with the fa-
mous AG2A silent-tracking, “Muted Stylus”
| needle. Model W68—List price. ... ... $§7.50

The MODEL W78
replaces 149Cartridges
made by the five lead-
ing manufacturers.

Model W78 is a Dual-Volt, Dual-Weight
Cartridge——so versatile it replaces 149 other
cartridges! This cartridge alone will become
a sensation overnight — because it replaces
stce] or aluminum case cartridges, of either
high or low output! The W78 provides the
broadest coverage at the lowest investment—
only $5.55 list.

General Information: With weight slug,
net weight is 25 grams; without weight slug,
net weight is 12 grams. In addition, Model
| W78 has a capacitor, furnished as an acces-

sory. Without capacitor, output is 4.0 volts;
with capacitor, output is 2.0 volts.

The MODEL W70
replaces 20 “Special”
Cartridges.

Model W70 is a completely new cartridge
in the Shure line. It replaces all the Webster
CX” and "C” Series Cartridges, comes
equipped with all the necessary accessories.
The W70 is more than an adequate replace-
ment: it is an improvement, because it uses
pin jacks —doing away with laborious
“threading” of leads through the tone-arm.
Model W70—List price. . .cveveas...$4.95
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Here is the finest, most flexible unit offered by any manufacturer. All you need for a
professional home music system is the Solitaire, a fine record player and speaker. This
exceptional new unit contains a full 20 watt power amplifier, o preamplifier and an
exclusive sharp cut-off filter, housed in an attractive cabinet of leather etched steel.
taputs for magnetic phono cartridge, FM-AM tuner, tape recorder and TV receiver. Six
record equalization positions. Contour type loudness control, and separate bass and
treble tone controls giving |5 db boost and 13 db attenuation. Sharp cut-off filter
system removes both high and low frequency noises. Basic amplifier is based on William-
son Utra-linear design. Frequency response: +0.5 db, 20-20,000 cycles. IM distortion
less than 2% at 20 watts. Size: 4 x 14Y5 x 111", Weight 25 1bs

Price was $113.50

now ony $86 590

C10 FM-AM Tuner

There are more C10 tuners now in use than
any other FM-AM tuners ever made. The
proof of its exceptional performance ond
durability is in the thousands of instaliations
in homes, leading radio and TV stations,
schools ond hospitals. Has independent,
continvously variable tone controls, built-in
preamplifier, and two cathode follower out-
puts. Frequency Response: 20 to 20,000 cps.
Sensitivity less than 5 microvolts. AFC for
simplified, "'no-drift’’ tuning. 12 tubes includ-

ing rectifier. Weight—17 Ibs.
was $131.50 Now OnLy $1Q7 50

C1000 FM-AM Tuner

far more than just a tuner, the C1000 is o
complete control center for your Hi-Fi
system. Here is a superior FM-AM tuner, a
complete preomplifier with 4 positions of
record equalization and input circuits fof
TV, tape recorder and phono. Haos two AM
bandwidths; broad for local Hi-Fi and sharp
for distant or noisy stations. FM sensitivity;
2 mv for 30 db quieting. AFC and 2 cathode

follower outputs. Wi. 25 Ibs.
was $179.50  NOW onty $167100

C900 Basic FM Tuner

For use with Solitaire or C350 Preamplifier.
Designed for broodcast monitoring where
low distortion, ultimate stobility, and high
sensitivity are needed. Exclusive printed IF
coils {20.6 mc); variable amplified AFC and
lower over-all distortion than any station.
Frequency vesponse +'2 db 20-20,000
cycles. Overall IM distortion for 100%
modulation less than .05%. Sensitivity, 2
microvolts for 30 db quieting.

Weight 17 1bs.

Was $119.50 NOW OnLy $9© 30

www.americanradiohistorv.com

C810 Basic FM-AM Tuner

For use with the Solitaire or C350 preampli-
fier. Does not have built in preamplifier or
tone controls. Exceptional FM sensitivity (4
myv. for 30 db of quieting) and wide band
AM for true high fidelity performance.
Frequency response +1 db 20-20,000 ¢ps.

Weight 21 Ibs.
Price was $134.50 NOW ONLY $9750

C550 30 Watt Amplifier

Here is maximum ruggedness, dependability
and flawless reproduction at any volume
level. Thirty full watts of audio power with
only 0.1% harmonic and 0.5% IM distortion.
Frequency response is far beyond the
audible range {+1 db 10-100,000 cps.)
Special thermal time delay protects circuit.
KT66 output tubes used exclusively for

maximum efficiency. Wt. 33 Ibs.
Was 510950 nOw OnLY $8©Q 50

€400 Audio Amplifier

Exceptionol performance at low cost.
Streamlined narrow chassis for ease of in-
stallation. Push-pull 6V6 beam-tetrode tubes
plus 13.5 db negative feed back provide 10
watts output with frequency response of 15
to 20,000 cps. { +1 db). Harmonic distor-
tion less than 1%; hum and noise level 70
db below rated output. Five tubes including

rectifier. Weight £3 Ibs.
Was §42.90  Now onwy $2©50

€450 Audio Amplifier

tdeal for budget Hi-Fi systems. Has same
high quality craftsmanship as other Crafts-
men amplifiers but with lower output of 6
waits. Frequency response: 20 to 20,000
cps. {+1 db) with only one percent
harmonic distortion. Push-pull 6 W6GT beam-
tetrode output tubes. Only 6 x 82 x 6

inches. Weight {0 lbs.
Was $29.50  now Ony $19 30

Order direct from factory and save. Only by selling direct can Craftsmen offer you these
exceptional vnits at so low a price. Don't delay—Order by Mail Today.

The Radio Craftsmen Inc. Dept. G3 4403 N. Ravenswood Ave. Chicago 40, lilinois

RADIO-ELECTRONICS


www.americanradiohistory.com

AUDIO—HIGH FIDELITY

Frequency response

The output of a pickup, amplifier,
speaker or other component or combina-
tion of components expressed as a
function of frequency. This expression
usually takes the form of a graph show-
ing response values plotted against
frequency. Ideally, the curve should
be flat; that is, the system should repro-
duce all frequenecy components in the
same proportions as they are present
in the original sound.

Guard circle

The closed, innermost groove of a
disc recording. The guard circle pre-
vents the pickup arm from swinging
into the center of the record.

Harmonic distortion

A type of distortion introduced by
an amplifier whose gain is nonlinear
with respect to signal amplitude. (See
Amplitude distortion.)

Hill-and-dale recording

A dise recording technique in which
the applied signal controls the depth
of the cut made by the stylus. The
recorded signal therefore consists of
a groove of varying depth. This system
is also known as wvertical recording.

M

Abbreviation of intermodulation (See
Intermodulation distortion).

Infinite baffle

A loudspeaker enclosure having no
openings other than the one behind
which the speaker is mounted. Original-
ly applied to very large baffle areas—
such as when speaker is mounted in
the wall of a room—it is now often used
to describe a relatively small, tightly
closed box.

Intermodulation distortion

A type of distortion resulting from
nonlinearity in an audio system. As a
consequence of this nonlinearity, the
frequency components of the signal are
beat together and produce sum and
difference frequencies. Since these fre-
quencies were not present in the orig-
inal sound, they constitute distortion.

1.p.s.

An abbreviation of inches per second,
used in reference to the speed of tape
or wire recordings.

Labyrinth enclosure
See Acoustical labyrinth enclosure.

Lead-in groove

The unmodulated spiral groove at the
beginning of a disc recording. This
groove leads the stylus into the re-
corded grooves.

Lead-out groove
The unmodulated groove at the end

of a disc recording. This groove leads
the stylus into the guard circle.

Locked groove

A closed groove on a disc recording.
(See Guard circle.)

MARCH, 1955

BUY DIRECT and SAVE!

Order by mail dir

The best known name

in high fidelity

irect from

§actory: the §inest

€350 Equalizer Preamplifier
New audio control system designed for ex-
ceptional flexibility and low distortion. Has
exclusive “Hinged tone control circuit'—
eliminates honk and rosp typical of con-
ventional tone controls. Seven accurate rec-
ord equalization positions. MNew British
2729 preamplifier tube results in a new low
in noise, hum and distortion. New com-
pensated Loudness Control reinforces highs
and lows at soft volume settings. Has 4
input circuits for FM-AM tuner, TV, tape re-
corder and magnetic cartridge. Two cathode
follower outputs for amplifier and recording
systems. All-friode circvitry reduces distortion

to vanishing point. Wi, 11 Ibs.
Wos $129.50 Now ONLY $89 30

€375 Sharp Cut-Off Filter System
Eliminates distortion present at the extremes
of frequency range. Invaluable in obtaining
maximum enjoyment from records, tape or
FM broadcasts. Low frequency cut-off points:
Flat, 40, 70, 120 and 200 cycles, reducing
hum or furntable rumble, High frequency
cut-off points: Flat, 9KC, 6KC, 4KC and
2.8KC. In fiat position frequency response is
+0.5 db, 20-20,000 cycles. Weight 8 Ibs.

Was $39.50
« NOW ONLY 53350

Save by mail. Order today direct from Craftamen.

Now you can have the finest High Fidelity equipment made . .

prices ever offered.

———

All equipment fully guaranteed and covered by Craftsmen Factory Warranty.

Dept. G3, 4403 Ravenswood Avenue, Chicago 40. lllinois

. at the lowest

ammm =T . [J Send me complete Craftsmen Catalog SHIP VIA
\ Order e
h S ame xpress
\ Blank AN
X PSR Address ) Freight
\ e
¥==""" UPtown 8-4000 0) Best Way
Quantity Model No. ltem Price

e

7] Check or M.O. enclosed
[] Send COD. (25% prepayment
enclosed

Orders from Canada and APO’s must
include full remittance.

WWW. americanradiohistorv.com

On Express orders do not include
transportation charges—they will be
collected by the express agency at
time of delivery.

All Orders F.O.B. Chicago
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Carry and sell the line that
is really built to do the job.
JONTZ TOWERS have every-
thing . . .
tubular steel; simplicity of

fine 14 gauge

erecting; easier to climb;

guarantee maximum safety;
self-supporting; withstand
wind Joad up to 100 m.p.h

MILARdEn A Ay FANGARARAER
o T e T T T I R T Ry

Sell the line
that is . . .

‘“Really Built"’
to do the job. /

]
T

AVAILABLE
at better jobbers . . .
EVERYWHERE

JONTZ

MANUFACTURING
COMPANY

1101 East McKinley.
Mishawaka, Indiana.

Model 400...
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Longitudinal magnetization

A tape recording technique in which
the tape is magnetized in a direction
parallel to its travel (Fig. 5).

RECORDING HEAD

).__

DIRECTION OF MOTION
Fig.5—Longitudinal tape magnetization.

TAPE

=

7

Loudness control

A frequency-compensated volume con-
trol. Such controls vary the frequency
response of an amplifier when the vol-
ume level is changed. This control
compensates for the change in fre-
quency response of the human ear at
different levels of sound intensity.

LP records

Long-playing records. The increased
playing time is obtained by a reduction
of groove pitch. The LP record there-
fore has a greater number of grooves
per inch than the standard record. A
typical value for a standard disc is
100 grooves per inch, while an LP rec-
ord may have from 225 to 300 grooves
per inch. The grooves of an LP record

| are only about one-third as wide as

those of a standard record and are
known as microgrooves. LP records
are made of vinylite and therefore have
an extremely low noise level.

Magnetic bias

In tape recording, an alternating
current (other than the signal current)
is fed through the recording coil. This
additional current is known as magnetic
bias and serves a purpose similar to
the bias applied to an amplifier tube.
Fig. 6 shows a curve in which magnetic
flux (B) is plotted as a funection of
magnetizing force (H). If signal cur-
rent only were fed through the record-
ing head, the operating point would
be at O. Since the lower portion of

8 X

o H

Fig. 6—Plot of a simple B-H curve.

the curve is nonlinear, operation in
this region would lead to distortion.
If a direct current is fed simultaneously
with the signal through the recording
head, the operating point is moved to
X. Since operation now takes place
over the linear portion of the curve,
the fidelity is much improved. But d.c.
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biasing of a4 magnetic tape has the
disadvantage of magnetizing the tape
even in the absence of signal. Since
such magnetization increases the noise
level of the recording, a.c. bias is com-
monly used. This leaves the tape un-
magnetized when no signal is present.

Magnetic pickup

A pickup cartridge using a magnetic
field. (See Dynamic pickup and Vari-
able-reluctance pickup.)

Magnetic recording

A system of recording in which the
audio signal is translated into corre-
sponding magnetic patterns on a mag-
netic tape or wire.

Microgroove records
(See LP Records.)

Microphonics L

Vibration of loose elements in a tube
changes its characteristics and modu-
lates its plate current. In effect, the
tube acts as a microphone, hence the
name microphonics. Sound from the
loudspeaker may vibrate a microphoniec
tube, resulting in uncontrolled feed-
back and producing howls and squeals
in the loudspeaker.

Modified constant-velocity recording

A disc recording technique that com-
bines constant-amplitude and constant-
velocity recording. Below a certain
frequency (known as the turnover fre-
quency) constant-amplitude recording
is used. Above the turnover frequency,
constant-velocity recording is employed.

Noise

Sound, other than the desired signal,
produced by a record player, radio
receiver or other sound-reproducing
device. Noise is characterized by its
random nature. This feature distin-
guishes it from hum, oscillation, wow
and other undesirable sounds of a
periodic nature. Three common sources
of noise voltages are .thermal noise,
shot effect and record noise. Thermal
noise is produced by the random motion
of free electrons, particularly in carbon
resistors. Such noise may be minimized
by using wirewound resistors in critical
parts of the circuit. Shot-effect noise
is the result of random emission of
electrons from the cathodes of the tubes,
that is, the number of electrons emitted
per unit time is not constant. Record
noise results from the movement of the
stylus over the granular structure of
the record surface.

Noise suppressor circuit

A circuit designed to reduce the noise
level of a sound reproducing system.
An example of this type of circuit is
the dynamic noise suppressor. This
circuit varies the frequency response
of an amplifier in accordance with the
signal frequency. By reducing the band-
pass of the amplifier when a wider
range is not required, the circuit re-
duces the noise level. (See Dynamic
naise suppression.) TO BE CONTINUED
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MAGNETIC TAPE_ERASURE

N the face of it, magnetic tape
erasure is simply the inverse
of magnetic tape recording. It
is not as simple as that. Oper-

ating some tape recorders in record
position, with the volume control turned
down, automatically erases the tape. In
others, erasure is possible only with an
a.c. bulk eraser, a few passes of which
remove the recording on the entire
ree]l without even unwinding it. Virgin
tape, never used before, operates better
if erased before its initial recording.
To better understand magnetic tape
erasure, let us review the process of
recording on magnetic tape.
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Qo o & = =]
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Q [ o o
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Fig. 1—Molecular structure of tape in a
magnetized and unmagnetized position.

Fig. 1-a shows an unmagnetized strip
of magnetic tape (plastic base covered
with a film of iron oxide) with in-
dividual iron molecules having random
positions. In Fig. 1-b the molecules are
aligned, the result of a magnetizing
force passing through the tape. The
little rectangles (molecules) may be
considered as tiny bundles of magnetic
energy that can be oriented by ex-
ternal magnetizing force.

Fig. 2 shows a laminated iron core
with a small gap touching a moving
tape. The winding around the core
goes to a transformer leading to a
PM speaker, used as a microphone.
Sound, picked up by the speaker, will
generate a weak electrical current in
the winding, producing a magnetic field
across the gap. As the tape passes the
gap, the originating sound is recorded
on the tape.
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If the magnetized tape is again
drawn past the laminated core gap, the
moving magnetic field provided by the
tape will induce voltages in the winding.
These will be heard as a replica of the
original recording. In practice an am-
plifier, properly compensated, amplifies
the weak signals both in recording and
playback.

A portion of magnetic tape is shown
enlarged in Fig. 3, with flux lines of
a constant a.c. tone made visible by a
laboratory carbonyl iron process. The
photo shows ordinary %-inch tape
viewed right to left as it would pass
the recording head.

Virgin tape may be considered as
recorded tape, since the magnetic
“bundles” (Fig. 1-a) carry an audible,
if random, message. When played back
this appears as tape noise. In Fig. 1-b
the tape has been magnetized in a single
direction. This condition, known as d.c.
erasure, plays back as a hiss, a special
form of tape noise. Uniform magnetiza-
tion of the tape can magnetize the re-
cording head and tape guides as it
passes in close contact, causing these
components to distort even good tape
in later use. Magnetized tape transport
components alter the bias point, pro-
ducing nonsymmetric recording with
second- and higher even-order harmonie
distortion.

The causes of even-order harmonie
distortion in the recording process have
one thing in common—d.c. component
or magnefization which prevents the
heads from properly modulating the
tape about the ideal point of symmetry.
This lack of symmetry is usually noticed
at the recording head; but if the erasure
head leaves the tape heavily magnetized,
the same results occur.

Yet, d.c. erasure is used in some
recorders because it takes little space

PM MIKE

Fig. 2—Diagram of basic tape recorder.
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Fig. 3—Recording on magnetic tape.

and weight and does not introduce
enough distortion to render the record-
ing unpleasant.

Erasure heads

There are two typical types of perma-
nent-magnet erase heads. One swings
on a pivot and may be swung out of the
way when not erasing. The other is a
combination tape-guide eraser that is
bolted onto the tape transport panel,
replacing a tape guide. A mark on the
face of the guide shows whether the
magnet face or the back side is against
the tape. A ratchet permits this unit
to be rotated in or out of the circuit
as desired, without disturbing its tape-
guide action.

In some units d.c. bias is used for
recording. Under these conditions the
PM eraser simply saturates the tape in
the opposite direction to the d.c. bias.
The only difficulty with this is the
residual noise level due to the saturation
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hiss. Where this hiss can be tolerated
the recorder may use a d.c. electro-
magnet for erasing.

Where electromagnets are used, a
slight extra expense in the design
permits d.c. pulse erasure, an improve-
ment over the d.c. saturation technique.
The improvement uses the first d.c.
pulse to saturate the tape, followed by
a second d.c. pulse of opposite polarity
and of such strength as to leave the
tape with zero magnetization after its
removal. While lacking the gradually
decreasing eyelic demagnetization of
the ideal a.c. erasure, an average of
zero magnetization can be approached.

The simplicity and economy of a small
PM eraser are a strong temptation to
design engineers. Since the single pole
of a magnet will leave the tape mag-
netized to saturation, one system uses
more than one PM pole, leaving the tape
in a nearly demagnetized condition. A
very large number of poles of suc-
cessively opposite polarity and grad-
ually decreasing strength is equivalent
to an a.c. erase. Practical design, how-
ever, limits the use to a small number
of poles.

“TAPE

Fig. 4—Diagram shows PM pulse
erasure.

Fig. 4 shows the setup in the Brush
“Soundmirror” and Wilcox-Gay ‘“Re-
cordio.” Two magnets are arranged to
give essentially three-pulse erasure.

The two magnets laid at almost right
angles to each other magnetize the tape
at points A, B and C with alternating
polarity. At A the first magnet satu-
rates the tape, removing the previous
recording. As the saturated tape reaches
B, the weak reversed polarity tends to
demagnetize the tape, leaving point C
with a reversed (even weaker) field to
average out the magnetic alignment of
the tape. The two magnets are adjusted
to give the optimum magnetic field for
erasure.

Since, as shown in Fig. 5, an air-
space is left between portions of the
second magnet and the tape, it may be
expected that tape weave will vary the
magnetic effect upon the magnetic
alignment of the tape. Thus, the space
between magnet and tape is filled with
nonmagnetic material permitting the
tape to rub against the surface. The
nonmagnetic shim material must be
thin, since the space may be measured
in hundredths of an inch. (Scotch tape
has been used with success.)

Where batteries or a well-filtered B
supply is available, both bias and erase
voltages can be taken from the d.c.
supply (Fig. 5). The potentiometer ad-
justs for optimum d.c. bias. The erase
coil has & switch built in to cut out
erasure when not required. As in all
d.c. circuits, the polarity of the record-
ing head is important and should be
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carefully noted in hooking up this cir-
cuit; otherwise, the output will be low
in amplitude and high in distortion.

Alternating-current erasure

The best magnetic erasure 1is a.c.
| ' This is because of the nature of erase
requirements. The ideal erase technique
| saturates the tape in a strong magnetic

field, aligning the magnetic bundles.
This effectively destroys the tape’s
‘previous magnetic history without

giving it a new magnetic pattern. To
avoid magnetizing the tape anew, the

AF OUTPUT
o Bt
ERASE COIL 2ok o0

BAS | AFINPUT

ADJ
22a +

sov T

LEV RECGRD- PLAYBACK HEAD

{

Fig. 5—B supply for bias and erase.

iH

|

{magnetic field must diminish in ampli-
tude at a rate no greater than 10% per

|eycle. This limitation causes greatest

| concern in design of a.c. crasers.

In practice, where an a.c. erase head
is mounted on the tape transport panel,
an optimum ratio of erase frequency
versus tape speed provides the grad-
'ually diminishing amplitude required
in the fringing fields as the tape leaves
the magnet, traveling at normal tape
speed.

In practice, energy may be taken
from the ultrasonic bias oscillator for
the erase field. This is applied to a head
much like the recording head. Fig. 6
shows a typieal cireunit using ultrasonic
'bias and erase. Oscillator coil L is
wound on a powdered iron core Y% inch
in diameter and 1-1/16 inches long. It
has 750 turns of No. 25 Formex or
|enamel wire, tapped at 150 and 250
turns. (If you're going to experiment,
better include an additional tap or two
to provide a variable voltage.) The
triode-connected 6V6 oscillates at 25
ke, chosen to be about five times the
highest audio frequency to be recorded
or erased. (A low frequency—some of
the best recorders erase at nearly 100
ke—Editor) Coil L is tuned by the
.003-xf capacitor, which may be changed
to alter the ultrasonic frequency.

The oscillator output is fed to the
erase head (such as the Shure TE.2
erase head), and the adjustable 500-

6V6
0s¢

BIAS & ERASE
1 1507

S00pyt
\.W

pef trimmer adjusts the bias current
fed to the record-playback head (Shure
TR-16).

Only ultrasonic frequencies are used
in a.c. erasure when built into the tape-
transport mechanism. Sixty cyecles (line
frequency) is never used in this ar-
rangement, since it would magnetize
the tape with a pronounced 60-cycle
hum. As a matter of fact, hum in the
vicinity of the recording or erase head,
due to leaky capacitors, induction by
improper lead dress and faulty com-
ponents, acts to limit complete erasure
of signal from the tape.

The alignment of the erase head with
respect to the recording head determines
the erase efficiency. A properly aligned
head using high-frequency energy di-
rected along the longitudinal axis of
the tape can effect erasure with field
intensities of from 1,000 to 1,500
gausses, Improper alignnent may re-
quire more energy to do the same job.

Extraordinary problems of alignment
may arise where the system is incom-
patible, such as attempting to erase a
dual-track recording on a single-track
machine, or vice versa. Similarly, if
an erase head meant for dual-track
operation erases one track at a time,
it is necessary that the erase head
coincide with the recorded track erased.
Some machines record and erase the
top track, others the bottom. Some ma-
chines feed left to right, others right to
left. Where the erasing head covers the
entire width of the tape these con-
fusions are eliminated.

Occasionally complete erasure is not
obtained with an ultrasonic system due
to strange regeneration effects taking
place just after the tape passes the
erase gap. As the tape leaves the satu-
ration field, entering the fringe field, it
may welcome the weaker ultrasonie
energy as normal ultrasonic bias. This
permits re-recording of the weak tape
field from proximity to the fully mag-
netized tape entering the gap a short
distance before. The effect is most
prominently felt when the erase head
gap is small. Thus, the bad effect can-
not be eliminated by increasing the
erase current.

One way to cure this ill is to make a
second pass by the erase head, where
the residual signal is quickly removed
since the heavily recorded signal was
wiped off by the first pass. This second
pass may be made upon the very same
machine with good results, and used as
a test to distinguish this regeneration
trouble from another faulty condition—
inadequate erase field intensity. Some

120K o1 PA STAGE

+30
A+ A A

TN

+300v 1 ERASE HEAD

AF INPUT

L LA

RECORD-PLAYBACK HEAO
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Fig. 6—Schematic diagram of circuit supplying an ultrasonic bias and erase.
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recorders have dual-erase head gaps to
eliminate this regenerative difficulty.

Magnetic air gap

The gap in the erase head (Fig. 7)
is a compromise. When a signal equal
to the wavelength of the gap is ap-
plied to the erase head, the gap sets up
two magnetic flux fields of opposite
polarity. Their average is zero. When
the frequency is doubled, or when the
gap is halved at the same frequency,
maximum magnetic action (erasure)
will take place.

4l

Fig. 7—Construction of erase head gap.

Since the frequency is determined by
the highest audio frequency to be erased,
the gap is made small to approach half-
wavelength at the erase frequency. As
the gap becomes smaller, the erase field
becomes shallower. Carried to the ex-
treme, the magnetic separation between
pole pieces will decrease to a point
where a magnetic short circuit exists
between them, leaving no erase energy
to be fed to the tape. The compromise
in design provides for an adequately
small gap (somewhat larger than rec-
ord-playback gap) with adequate mag-
netic penetration supplied by the ultra-
sonic erase oscillator.

Since the erase head is similar to the
recording head, but using an ultrasonic
frequency, it would seem that the re-
cording head could be used for erasing.
Indeed it can! Simply feed in an ultra-
sonic frequency of proper amplitude to
the recording head with the machine set
to record, and it will erase. It is not
good engineering practice since the re-
cording head function should be re-
served for recording and playback. Com-
bination heads, combining erase gap and
recording gap in a single head, make a
satisfactory compromise.

The laminated core structure of the

+8

+H

) y

. n e | nn . | . . | Fig. 8—Decreasing hysteresxs curve.
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erase head is subject to the same core
losses as is a transformer. The core
may become heated. If the heat dissipa-
tion is not reasonably controlled by de-
sign, the plastic tape or the coating
binder may soften or tend to stick to
the heads. A solution to this problem is
to avoid stopping the tape for any ap-
preciable length of time while the cir-
cuit is set up for erasing.

A heavy magnetizing field is required
to remove the original recording from
the tape, followed by a gradual cyclical
reduction of the magnetizing field as it
reverses. This amounts to a decreasing
series of hysteresis loops, approaching

a point of zero induction as shown in |

Fig. 8.

The a.c. bulk eraser

For ease in erasing an entire reel of
tape at a time an a.c. bulk eraser has
been developed, giving excellent results.
The reel of tape is held in one hand,
while the bulk eraser (Fig. 9) is held
about 3 feet away (at arm’s length).
Depress the push-button switch. (Keep
it depressed until the entire erasing
process has been completed.) Slowly
bring the eraser in close contact with
the flat side of the reel.

Courtesy Amplifier Corp. of Amevica
Fig. 9—Amplicorp bulk a.c. erasure.

Start from the center of the reel and
rotate outward. Move the eraser slowly
around the reel. If the linear speed of
the eraser is kept down to 1 or 2 inches
per second the cyclical magnetic field
decreases until the average of these
fields for any given length of tape is
equal to zero and the tape may be con-
sidered unmagnetized.

The tape would have to move too
slowly at an erase frequency of 60
cycles if an attempt were made to build
60-cycle erasure into the tape trans-
port mechanism. Out of the recorder,
the operator can take his time, finishing
the entire reel in less than a minute.
This will reduce noise, even in virgin
tape, several db below the original
level.

Erasure is relative! Erasing signals
down as much as 50 or 60 db is a prac-
tical extreme. Yet there are cases where
a residual signal of even 60 db below
normal levels may be troublesome. Most
erase systems simply remove signals
to below the tape noise. This does not
assure that a heavily recorded signal
pulse, such as a switching transient,
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will be completely erased. The very act
of erasing, if suddenly stopped, will
modulate the tape with a switching
pulse. That’s why in bulk erasure it is
necessary when removing the eraser to
slide it carefully away from the reel,
avoiding an abrupt breakaway from
the field, continuing to draw the eraser
away to arm’s length, when the cur-
rent may be shut off.

It must not be thought that heavily
recorded signals are unerasable. All that
is required is a more intense erase. In
the case of metallic reels (as compared
to plastic reels) of tape being erased
with a bulk eraser, the shielding action
of the metal reels is ineffective.

Curious effects occur after tape is
stored for some time. A pronounced
signal which can be easily erased im-
mediately after recording may become
so much harder to erase after several
months of storage that two or three
times as nmuch erase energy is required.
In extreme cases, where it is found that
an ordinary erase head cannot be ex-
cited sufficiently to get rid of the loud
signal, the bulk eraser may be used. In
rare cases the loud signal is slightly
revived later under normal recording
excitation, as a case of magnetic mem-
ory. This unusual condition is hardly
feared as a normal tape recording
hazard.

For efficient erasure these three hints
by the Minnesota Mining & Mfg. Co.
may be of assistance:

1. Store tapes in erased rather than
recorded condition, when the record-
ing is no longer needed.

2. A tape having a background signal
which cannot be completely erased
should be stored for a few days in
the erased condition, preferably in a
warm place.

3. Store recorded rolls in a cool lo-
cation. This is also advisable for
long tape life and freedom from
layer-to-layer signal transfer.

Courtesy Shire Bros. Ine.
Fig. 10—Erase head for recording wire.

The same erase problems exist in
magnetic recording wire. A popular
plug-in  type wire-recording-erasing
head is shown in Fig. 10 with the wire
slot clearly visible. The fidelity of wire
is lower than that of tape and its popu-
larity is therefore below tape in com-
mon use. END
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TEST INSTRUMENTS

PROBES
for

PROFITS

By JOHN W. SHERMAN

ROFIT in radio and TV servicing

is inversely related to the time

consumed in repair. The more

rapidly we can analyze the source
of trouble and correct it, the greater the
financial return. To make repairs we
use whatever test instruments we have
that are best suited to the task.

Not always, however, do we use our
instruments to full advantage. Much of
our equipment may be adapted to do
specific jobs more rapidly and effectively
through the use of easily built probes.

These accessory probes may be classi-
fied into three main groups: voltmeter
probes, oscilloscope probes, signal tracer
and others.

Voltmeter probes

The d.c. isolating probe (Fig. 1) is
probably the best known and most used
of all probes. Most vacuum-tube volt-
meters are sold with it as included

Fig. 1 —Diagram of d.c. isolating probe.

equipment. The probe is merely a test
prod with a built-in 1-megohm resistor,
which, together with the shielded cable,
isolates the test prod and the meter
input from stray capacitive effects. The
resistor will have some effect on the
reading of the meter, but this is gen-
erally taken into account in the calibra-
tion adjustment of the instrument.
R.f. probe: Voltage readings up to
about 200 mec¢ may be made on a v.t.v.m.
by using the shunt crystal diode r.f.
probe (Fig. 2). Voltages up to about
20 r.m.s. may be safely applied directly
to the crystal. The probe generally in-

Ol RACSHERTET) RS e
B | — VWA o Sr—— —"

<l 9
CATH :;IOMEG =000

L
Fig. 2—Shunt crystal diode r.f. probe.
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A—Top, the peak-to-peak probe. Bottom, r.f. probe housed in ballpoint pen.

dicates the negative peak value of the
wave though the r.m.s. value is gen-
erally desired. This may be compensated
for by recalibrating the meter scale or
using a simple voltage divider R so
that the r.m.s. voltage is applied to the
voltmeter input. For r.m.s. readings on
standard d.c. scales, R must equal 1.414
times the input resistance of the meter.
For example, an 11-megohm input meter
would require a 15.5-megohm resistance.

While crystals are somewhat non-
linear at low voltage levels, readings
made with this probe will be accurate
enough for most service work. If higher
accuracy is desired or needed, the probe
may be checked and calibrated with a
known voltage source. The entire probe
can be housed in a ballpoint pen by
using ceramic capacitors, %- or %4-watt
resistors and small crystal diodes.

Peak-to-peak probe: Some of the
most necessary, and often difficult,
measurements in TV servicing are peak-
to-peak voltages of complex waveforms.
This job is made simple with a v.t.v.m.
and a special peak-to-peak probe (Fig.
3).

The circuit consists of two shunt

diode rectifiers with their inputs in
parallel and their outputs in series.
6ALS5 or 6HE
©- 1¢
a .25 IMEG
vi RI
\ o e
tomes e
v2 / ( ="M
R2 e
HTR 6.3V
2 25
_l

Fig. 3—Diagram of peak-to-peak probe.

Thus, it becomes in effect a voltage
doubler. Tube V1 conducts when its
plate is positive and charges capacitor
Cl1 to the peak value of the signal
voltage. A d.c. voltage equal to this peak
a.c. signal is then developed across R1.
When the plate of V2 is positive, it

www.americanradiohistorv.com

charges capacitor C2 to the peak value
of the applied a.c. signal and a d.c.
voltage of like magnitude appears
across R2. Since R1 and R2 are in
series, the d.c. voltages are added. This
d.c. voltage is then applied to the meter
and is equal to the peak-to-peak value
of the original a.c. signal.
High-voltage probe: Measuring high
voltage in a television set presents a
problem to the service technician—a
high-voltage probe is the answer. Build-
ing such a probe should be left to manu-
facturers. The series resistance is usu-
ally several hundred megohms—which
manufacturers obtain with special ma-
terials. In addition, the housing is
usually of special plastics or other
material that can withstand the high
second-anode voltages and is shaped
with safety flanges to form a high-
resistance leakage path. None of these
items is easily obtained on the retail
market, and the penalty for using stuff

_————-//"I’\'Ar‘\ﬁ
AN AMAAANAAAA—— L
SRASA S04 o]
el e
Fig. 4—Layout of a high-voltage probe.

that is approximately as good is too
high to make it. worth while to take a
chance. See Fig. 4 and photo E.

Oscilloscope probes

TV pulse probe: To best display TV
pulse patterns, it is necessary to have
a wide-band oscilloscope and a properly
terminated transmission line or ecable
to conduct the signal from the receiver
to the scope. This termination is a sim-
ple, but vital, TV pulse probe (Fig. 5).
The probe termination is adjusted with

p~ SHIELD CASE
3-35upf
P— St —]j________?_;
AN [
GND IGMEG EACH (4)

Fig. 5—Diagram of the TV pulse probe.
RADIO-ELECTRONICS
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B—Top, the demod-
ulation probe. Bot-
tom, TV pulse probe
—the metallic
shield is not a nec-
essity.

C—Construction of
thecrystial diode de-
modulation probe,

D—Internal view
peak-to-peak probe

E—A commercial

high-voltage probe.

the trimmer capacitor to a value equal
to the shunt capacitance of the cable
and the vertical input cireuit of the oscil-
loscope. This may be done by actually
measuring the line and scope capac-
itance and adjusting the trimmer
capacitor to suit or by trial and error
while observing a known pulse pattern
on the face of the scope. This second
method is good enough for all TV
functions. The complete unit may be
housed in a small tube or container.
The cable should not be over 3 feet in
length.

Demodulation Probe: A demodula-
tion probe (Fig. 6) supplies a video-
frequency voltage for the vertical de-
flection plates of an oscilloscope pro-

AAA £ n

o 4 A A S
INPUT  100puf | K 10 VERT
- AMPL
T Tc',mq I0MEG ‘J‘

: |

Fig. 6—Diagram of demodulation probe.

portional to the instantaneous value of
the signal from the TV sweep generator
or the transmitter acting upon the cir-
cuit to be checked. This probe is a
simple ecrystal unit. It is shown in a
shield can, but shielding is not neces-
sary and any convenient mount can be
used. The leads from the probe to the
TV set should be as short as possible to
minimize stray pickup.

Signal tracer probes

R.f.-af. probe. A very practical and
useful device for rapid servicing is
an inexpensive, high-gain audio ampli-
fier with an a.f.-r.f. probe (Fig. 7).

1¢ € S
INPUT 01 R AUDIO GRID
D‘T X
= -C'ATH IOMEG

Fig. 7—Schematic of a.f.—r.f. probe.

This probe is similar to some of the
others with the exception that the rec-
tified d.e. is not used. The audio com-
ponent of the signal is applied to the
grid of an amplifier or to headphones.
The unit is then primarily a detector.
When used with a good amplifier, it
will trace a signal from the antenna
to the speaker, revealing signal loss,
hum, distortion and other faults. END

MARCH, 1955
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HEN I started to design am-
plifiers and oscillators, oseil-
loscopes apparently weren’t
used very much. Not because
they hadn’t been invented—it was not

so long ago—but rvather, 1 suspect,
because it was considered rather un-
fair—as the British say, not ecricket.
I hope this introduction will not mis-
lead you into expecting to read about
oscilloscopes. The article is a descrip-
tion of a rather simple and attractive
frequency meter. You might think a
frequency meter a rather special device
that you personally don’t need. That
is the way we used to consider the
oscilloscope; now no home is complete
without one. A frequency meter is a
pretty useful instrument to have sit-
ting on one corner of the bench.
Without straining, I ean remember
five kinds of frequency meters. There’s
the latest cycle-counting type, which is
expensive but tells you exactly how
many cycles occurred in 10 seconds.
For research on oscillators these are
wonderful devices. Then there is the
old bridge type in which an R-C bridge
is adjusted to give a balance: the
bridge is calibrated in frequency. The
reed type can still be seen on some
power boards, and there’s a crossed-
coil system for power frequencies which
is still used. Finally, there is the
capacitor-charging type, very widely
used for audio-frequency work. It is
the latter meter which I will deseribe.

Circuit theory

The frequency-measuring -circuit
(Fig. 1) of a capacitor-charging fre-
quency meter consists of a small capac-
itor, a rectifier bridge and a milli-
ammeter. When we apply a.c. to these
components, which are connected in
series, the current through a milli-

v
ammeter is equal to 7 where Z is

the capacitor impedance. This assumes
that the rectifier and meter resistance
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FREQUENCY

SIMPLE

METER

By GEORGE FLETCHER COOPER

can be neglected, compared with Z. For
the capacitor Z = %% fC so that I
27fCV and the current is directly pro-
portional to frequency.

The current is also proportional to
the voltage so we must keep this voltage
constant. Here the designer can start
to amuse himself with new circuits. One
possible approach would be to use an
amplifier fitted with good a.v.c But this
is not a satisfactory solution, because it
would make the final reading depend
on the waveform of the input signal. In
all the ecircuits I have ever seen the
input signal is converted into a square
wave, so that the voltage applied to the
capacitor-meter system is of standard
amplitude and shape. T have used a
rather simple double triode as my lim-
iter for developing square waves.

V—-w——o\‘)*_,c
=y

i

Fig. 1—The basic frequency meter.

Before we get on to the circuit itself,
we must check on one detail. Two para-
graphs back I said that current was
proportional to frequency. If we leave
matters there, I know from experience
that sometime in 1957 a reader will
write sharply to me and ask what I
meant by “frequency.” He will then
define a square wave, quoting Reference
Data for Radio Engineers and a lot of
mathematics. And if I have a square
wave, what do I mean by the impedance
of a capacitor? I don’t really mind these
letters: they show the editor that I
have a reader.

The proper way of calculating the
behavior of the circuit is easy, and it
confirms the expression we obtained
above. The limiter circuit can be re-
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garded as a switch which moves one
terminal of the capacitor (Fig. 1) from
ground to V and then back to ground
every cycle. When the switch is moved
to V, the capacitor is charged, through
the meter, to the full value of V.
A charge of CV coulombs niust pass
through the meter. When the switch
returns to ground, the charge flows
away from the ecapacitor; again CV
coulombs must pass through the meter.
Therefore, each full cyecle from 0
to V and back causes a total of 2CV
coulombs to pass through the meter.
In 1 second, a charge of 2CV{f coulombs
will pass through the meter. But 2CV{
coulombs per second is exactly the same
thing as 2CVf amperes: the meter
current will be 2CV{.

In this expression V is the peak-to-
peak square-wave voltage. A sinusoidal
wave having the same peak-to-peak
amplitude will have a root-mean-square

Vi
voltage of and an average value of

.Y—. Writing L V.o we see that the
T T
i

meter current is 27CV.. This is
the form that we derived previously,
except that we did not know that we
must use V... instead of the usual sine-
wave amplitude.

We have now got ourselves onto a
fairly sound theoretical base. The ecir-
cuit will give us a reading directly pro-
portional to frequency, provided that we
can get the capacitor charged and dis-
charged completely each half-cycle. Let
us consider what this means. We can
choose a maximum frequency for one
range of our frequency meter and do a
little arithmetic. Let us take 1,000
cycles as a full-scale reading, using a
100-za meter. For a supply voltage we
can have V = 100 volts. Then

100 X 10 ° — 2C X 100 X 1,000
C 500 puf

We want a 500-puf capacitor to be
completely charged or discharged in
1/2,000 second. The resistance in series
should then be not more than will give
C-R = 1/5t, or 1/10,000 second. There-
fore, we can have R 200,000 ohms.
The total resistance in the circuit is
not likely to be anything near this if
we are using a triode. However, if we
had used a 1-ma meter, we would have
found C = 5,000 puf. Then the maxi-
mum value of resistance is only 20,000
ohms. This is getting near the danger
region; and although a 1-ma meter can

X

} OUTPUT

IRPUT

Fig. 2—The basic electronic switch.
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SUPER KATY
A Proven
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A REAR GUARD
For Pin Point
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For the best in televiewing pleasure
America’s TV audience looks to Kay- * . ’
Townes Antennas. The pace-setting X S Sl BIG JACK

BIG JACK, originated and pat-

ented by Kay-Townes, leads in sales Rz — e U S America’s Maost
across the nation. In fringe and | i 1 e ! o
problem areas the SUPER KATY has be- 4 ‘ Copled Antenna

come a ‘‘proven performer’’ giving top-
quality pictures where good reception
had been next to impossible without it.

And now Kay-Townes is first again%vi'h the
answer for TV fans |'ving between two powerful
stations. The Kay-To'wnes REAR GUARD refuses
signals from the rear to give pin-point directivity "’éw’mms 7
and photo-clear reception in areas where reception

has been practically impossible because of inter-

ference from near-by stations.

. 25 Use the K-T line

-
_b
B

itk of television accessories

ANTENNA COMPANY
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TESTED AND PROVEN

E-Z WAY

TILT OVER TOWERS|

E-Z Way TV Towers crank up and down. Can
be easily lowered and the antenna tilted
over to a height of only six feet above the
ground and made absolutely hurricane proofl

TILTS Ovik

@ CRANKS UP AND DOWN @ TILTS OVER

® NO GUY WIRES—NO CONCRETE

® NO ROOF DAMAGE

® NO LIGHTNING RISK ® HURRICANE PROOF
® GREATER DISTANCES—BETTER PICTURES

The only practical free-standing tower is one that can be lowered in case ‘
of strong winds. E-Z Way Tower is the sturdiest, most unique and versa-
Electric Arc weld- |

ed. Each section completely immersed in Pliotite 5-5 {rubber base) alu-

tile tower in the industry. High-test steel construction.

Most economical.
Easiest to install. Easiest to service and add antennas. Twelve tilt-over
types from 30" to 85" VHF heights. Fifteen building-attached crank-up
types of towers.

minum enamel for long-lasting weather resistance.

Bach tower specifically designed for a particular use.

E-Z WAY DEMONSTRATION TRAILER

| e . g 9 20 978

-r)
vz PITE TN

Light weight.
antenna completely assembled—no guy wires necessary. Five types with
towers 40’ to 85’ as low as $149.95 to dealers.

One-man operation. Saves time and money. Carries

DISTRIBUTOR INQUIRIES INVITED
FOR FREE CATALOGUE AND INFORMATION WRITE:

PATENT
PENDING

E-Z WAY TOWERS, Inc.

5901 E. BROADWAY o P.0.BOX 5491 ¢ TAMPA, FLORIDA

Quickly, Aecurately checks :

@ PAPER, MICA, CERAMIC
[} CAPACITORS

@ ELECTROLYTICS
@ CONTINUITY

@ AC/DC VOLTAGES
@ FLASHBULBS

SATISFACTION lﬂl’lo S 95 nostnaul
E
GUARANTEED 'S complctc_
OR RETURN WITHIN ready for

TEN DAYS FOR REFUND operation

NOT A KIT
CAPACITEST, i it FREE i, inveirsion

of test leads
Free with cach CAPACITEST.

ment Is a new, compact checker that does a giant job to save you time and money
It will check condel?sus at 0 Volts, which is approximately the working voltage
in u radio or TV set. Meters will not give this type of check since the apulied
voltage Is 20 Volts or less. Avoid call-backs by using CAPACITEST. Accurately,
qmck‘]y It shows open, shorted, or intermittent capacitors and leaky electrolytics.
Compact: 4”x4”x2”—lightweight, for bench or tool kit.

Ordcr dlrect from manufacturer
h

—tn
c.0. D ' COD fees,

PP &
send 59 95 & we'll pay postage.

;Ay The Barjay Co. 145 West 40 Street New York 18, N.Y.
100
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be used, it
sensitive one.

This calculation was for a maximum

frequency of 1,000 cycles. It turns out
that the same calculation for 10,000
cycles gives the same value of R,
although C = 50 uuf.
. The basic circuit is shown in Fig. 2.
Triode V1 is coupled to V2 by a fairly
large cathode resistor. This ecircuit is
the “long-tailed pair” I described in an
article on push-pull drivers recently
(March, 1953). The input is applied to
the grid of V1 and the output is taken
from the plate of V2. To keep the cir-
cuit symmetrical the two tubes have
equal plate loads. As the grid of V1 is
driven positive, the cathodes go positive,
reducing the current flow through V2.
The plates of V1 and V2 move approxi-
mately in push-pull. The exact behavior
does not matter, for reasons to be
explained.

The mathematics of the previous
article on this circuit assumed that it
was not overloaded. Suppose now we
apply a really large input signal to V1.
For half of the input cycle the grid of
V1 will be driven negative and V1 will
be cut off. The cathodes will settle at a
value determined solely by the charac-
teristics of V2 and the two circuit
resistors. For the other half-cycle, as
the grid of V1 is driven positive, the
cathodes will tend to go positive until
V2 is cut off. As soon as this happens,
the cathode load of V1 increases from a
value of a few hundred ohms, the im-
pedance looking in at the cathode of V2,
to the few thousand ohms of the actual
cathode resistor. Tube V1 thus has a
lot of negative feedback switched into
the circuit and can draw grid current
only with a very large drive. Meanwhile
the plate of V2 is at the plate supply
voltage.

The result of this action is that the
plate of V2 gives a very good square
wave, both top and bottom being limited

is better to use a more

| by tube cutoffs. The waveform at the

plate of V1 is not nearly so good. Al-
though it is well squared at the cutoff,
it does not square properly with grid
current.

The circuit was tried first in the gen-
eral form of Fig. 2 and behaved in the
way predicted. When a signal was ap-
plied to the grid and increased slowly,
the meter reading increased steadily
until an input of some 4-5 volts was
reached. The meter reading remained
absolutely steady for higher inputs, up
to at least 20 volts. And the reading

+
RICl
)
R2
PRSI

INPUT

T

Fig. 3—Cross-coupling added to switch.
RADIO-ELECTRONICS
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How your telephone call
asks directions... and

gets quick answers

Perforated steel cards, which give directions to the long Distance dial telephone system,
are easy to keep up to date. New information is clipped (1) and punched (2) by hand on
a cordboard template. This guides the punch-press that perforates a steel card (3), and
the two are checked (4). The new card is put into service in the card translator (5).
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When the Bell System’s latest dial equipment receives orders to
connect your telephone with another in a distant city, it must find—
quickly and automatically—the best route.

Route information is supplied in code—as holes punched on
steel cards. When a call comes in, the dial system selects the appro-
priate card, then reads it by means of light beams and photo-
transistors. Should the preferred route be in use the system looks
up an alternate route.

It is a simple matter to keep thousands of cards up to date when
new switching points are added or routing patterns are changed
to improve service. New cards are quickly and easily punched
with the latest information to veplace out-of-date cards.

This efficient, flexible way of keeping your dial system up to the
minute was devised by swilching engineers of Bell Telephone Lab-
oratories, who are continually searching for ways to improve service
and to lower costs. Right now most of the Long Distance dialing
is done by operators, but research is hastening the day when you
will be able to dial directly to other telephones all over the nation.

BELL TELEPHONE LABORATORIES

Improving telephone service for America provides careers for

creative men in scientific and technical fields.
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HERE IS TELEVISION

FOR YOUR
HIGH FIDELITY
SOUND SYSTEM

Designed and custom-buiit to operate
through your high fidelity amplifier
and speaker system {or independently,
it you wish). In this way, you enjoy
the VIDEO quality of Tech-Master's
advanced 630-type design and the
AUDIO quality of your own high
fidelity system.

TECH-MASTER

[ l
r 1:_1:?’
R e e

: T W-RADID

sSERVICE LIBRARY

¥ HERE 1S LATE INFORMATION IN A
HANDY FORM FOR RADIO AND TELEVISION
REPAIRMEN, SERVICEMEN AND STUDENTS

e — COMPLETE 3

— 2 VOLS s6 PAY ONLY IMO.
AUDELS T.V.-RADIO
SERVICE LIBRARY
Ilighly lindorsed—1001
Faets—Over 1552 Pages
625 Thustrations, Dingrams
of I'arts. I'resents lmipor.
tant Subjects of Modern
Radlo. Television, Indus-
/ trial Klectronies, I M., 'ub-

lic Address Systems, Auto
Marine & Aireraft l»ldm.
Phonograph I'ick-Ups, etc.
IT PAYS TO KNOW!
The DBasic Principles —
Construction-——Installation
Operation — Repairs —
Trouble Shooting. Shows
Ilow to get Sharp, Clear
T.V. I'ictures. Install Aeri-
18— llow to Test. Explains
Color Systems, Methods of
Conversion, Terms, etc. In-
cludes 1'ltra lhgh Fre-
quency (U.ILF.)—Valu-
able for Quick Ready Ref-
erence & Home Study. Tells How to Solve T.V.
& Radio Troubles—Answers Your Questions.

Get this Information for Yourself.
7 DAY TEST—ASK TO SEE IT!

'-------M AIL ORD ER---------.
AUDEL, Puhllshers.49w 23 St., N.Y.I0,N.Y.
0. K. | wili remit $1 in 7 days and $1 monthily
until $6 is pald. Otherwise | will return them.

Name_

Address g =

Occupation,

Employed by _ — _RE
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liustroted Brochure Upon Request

TECH-MASTER CORPORATION

75 Front Street, Brooklyn 1, N. Y.

GOLD MEDAL
TV CHASSIS
Des:gned for use with Home High Fidelity Systems

tountersign
of SUPErior

WIireS.a::

Famous for Quality and Performance
since the very beginning of commer-
cial radio! CORNISH TV Antenna

Cables and Tubular Twin-lead are
pockuged now so you just can’t miss
‘em. Look for these orange-and-black
display cartons, at all good dealers.

CORNISH WIRE CO., wc.

New York 7, N. Y.

50 Church Street

. ey

I cntennq cable
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was directly proportional to frequency,
Just as expected. However, for my
purposes this is not sufficiently sensi-
tive.

The circuit was therefore modified
to look like Fig. 3, in which R1 and C1
have been added. Instead of the grid
of V2 being grounded, it is now con-
nected, for a.c, to a tap on the plate
load of V1. There are two ways of look-
ing at the circuit. When I designed it,
I thought of it as a method of driving
the grid of V2 harder and thus, be-
cause of the cathode coupling, also
driving V1 harder for the same input
signal. The other way of looking at
the circuit is to say that we have a
two-stage amplifier with positive feed-
back added, from the cathode of V2 to
the cathode of V1, giving much more
gain and therefore bringing overload
much nearer.

It is important to notice that the con-
nection between the plate of V1 and
the grid of V2 does not spoil the square
wave at the plate of V2. Nothing can
go wrong with the squaring when V2
is cut off: nothing can be passed into
V2 once V1 cuts off. This means that
we do not need to consider this circuit
modification as a danger spot, so far
as squaring is concerned. We must,
however, make sure that we do not
try to get too much sensitivity. The
circuit can easily become a multivi-
brator and produce its own frequency.
In my own cireuit I have fixed the sen-
sitivity at a convenient value; but for
seneral use it is probably better to

= Tisov
é—q 4
12AT7 o '

RS
R2
IBK% %ZZK :

Fig. 4—The complete frequency meter.

provide variable sensitivity, and this
is shown in the full circuit (Fig. 4).

The a.f. meter circuit

The cathode resistor is now divided
into two parts, R3 providing the neec-
essary bias for the tubes and R4 the
main coupling resistance. Components
R1, R2 and C1 are used to keep the
operating conditions correct. The plate
coupling resistor R1-R2 is shown with
a variable tapping point for the cou-
pling capacitor to V2.

How many ranges do you want? An
earlier, similar design of mine operated
reliably up to 100 ke. This present
design has not been tested above 10
ke—there just hasn’t been time—but
the appearance of the square wave at
10 ke suggests that it should work up

RADIO-ELECTRONICS
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SPRAGUE

CERAMIKITS

Get these cab_ini;fl'd.-. FREE \ﬂth a
basic order of ceramic capacltors

CONTENTS
@ NOW . . . stock ceramics so you can find ’em when 314,"x9Vs"x2”

you want 'er1 . . . have your own neat and complete cabi- © $19.25 List
.. 2 ap ne.
net . . . at the cost of the capacitors alene Gt N | Quin it

@ Sprague has pre-stocked these handsome, blue, heavy- prie) B iy

gauge steel CERAMIKIT cabinets with its famous Cera- 56A-Q5 10 56A-01
Mite capacitors. Ratings and quantities are based on popu- e o A
larity. No dogs! Stand-up indexes separate reusable 56A-122 18 SHK-S1
plastic boxes. Catalog numbers and ratings can be seen

at a glance.

@ Whether you use many ceramics, or just a few, there’s
a Ceramikit sized and priced just rigat for you. Kit CK-2 - CONTENTS
is a two-drawer model holding 150 capacitors in 27 differ- 314"%9 Vs "x4”
ent ratings. Kit CK-3 is a single-drawer unit holding 75 $38.00 List
capacitors in 12 different ratings. Remember there’s not a '
dog in either Céramikit.

=
=
1~
3

WA O LA
w

Cat. No. Quan.  Cat. No.
5GA-VS 5 5GA-T27
o seA-at | 5 56A-TR
S6A-Q15 n:i-&: -_','jgg_ng
S 5GA-T4Y
5 ScATS
2 'ﬁ:’ul-“‘ L
 SGA-DY
~ 5GA-D15
S6A-D2
~ 5GA-DY)
SGA-DA4
- SHK-DS
SHK-S1

@ Kits inte-lock so You Can Build With Sprague as you
buy your Ceramikits. Use the extra cabinets for handy
indexed stocking of all your small parts.

3w

@ Sce your distributor now about Ceramikits, or request
complete facts in Sheet M-711 from Sprague Products Co.,
81 Marshall St., North Adams, Massachusetts.

56A-Q82
S6A-T1
SEA-T12
SCA-TIS |
56A-T22 |

-

(B e

don’t be vague ... major in

YOU CAN BUILD
WITH SPRAGUE

Sprogue Products Co. is the Distributors’ Division of the Sprague Electric Co.
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TWO NEW COLOR BAR GENERATORS

For All Color

Specifications—Model 700

Signal Outputs
1. Composite video of either polarity,
adjustable amplitude to 1-volt across 90
ohms. Either luminance or chrominance
can be eliminated from the composite
signal.
2. Modulated R.F., channels 3, 4, or 5
of .1 volt across 300 ohms.
3. Horizontal sync., positive polarity, 1
volt across 200 ohms.
4. Crystal controlled color subcarrier
(3.5795 MC), 40 Millivolts across 200
ohms at burst phase.

Synchronizing Signals
L. Color burst, crystal controlled (NTSC
standards).
2. Standard horizontal sync. and blank-
ing signals.

Color Bar Signals
I. Simultaneous bar display with lumi-
nance and chrominance levels held to
plus or minus 10 percent, phase angles
to plus or minus 5 degrees as follows:

Relative

Color Luminance Chrominance
White 1.0 0
Yellow 0.89 0.44
Cyan 0.70 0.63
Green 0.59 0.59
Magenta 0.41 0.59
Red 0.30 0.63
Blue 0.11 0.44
Black o [

2. Color Difference Displays. Bars of zero
luminance setectivity available as follows:
(Phase angles within plus or minus 2

degrees):
Signal Type of Display Chl::rljitx;::ce
1 single bar 0.25
Q single bar 0.25
1&Q simultaneously 0.25
R-Y single bar 0.25
B-Y single bar 0.25
R-Y & B-Y  simultaneously 0.25

{Background for all color difference bars in
black—relative chrominance zero)

3. Single Bars — Primary colors — red,
green and blue—selectively available.
Each bar is approximately 60% of screen
width. Luminance 0.3, chrominance 0.5.

Crystal Controlled Sound Carrier—approx-
imately 25% of peak picture carrier, placed
4.5 megacycles fom picture carrier. Sound
carrier may be turned off or on by panel
control switch.

!
Service Engineered”
Test Equipment-

ELECTRICAL

104

Circuit Checks in
Color TV Receivers

‘‘Ideal for

COLOR"

Pancl Controls
I. R.F.Carrier Tuning—channels 3,4 or 5.
. Video Output Amplitude.
. Horizontal Lock.
. Sound On—Sound Off Switch.
. Video Output Polarity Switch.
. Power Switch.
. Color Bar Sclector Switch,
. Horizontal Centering Control.
. R.F. Attenuator.
. Luminance-Chrominance Selector.

—
[SIRI-T- IS - N RS

Internal Adjustments
1. Burst amplitude.
2. Color Sub-Carrier,
3. Modulation percentage.

Circuit Operation

L. Color sub-carrier and sound frequen.
cies are determined by crystal oscillators.
2. All six color bars—yellow, cyan, green,
magenta, red, blue, plus black and white
are independently generated. No color
mixing or matrixing is required.

3. Color phase angles are determined by
an accurate, low impedance delay line.
4. Direct gating of proper chrominance
phase is employed for each color bar to
attain maximum stability and reliability
rather than the usual methods which
utilize quadrature encoders.

5. Luminance and Chrominance levels
are reliable and stable. No multi-vibra-
tors are employed in generating any bars.
6. No internal or external adjustments
are required for proper phase angles, bar
widths, luminance, or chrominance levels.

Specifications—Model 712

Provides similar signal outputs and Color
Selection to model 700. Also includes
crosshatch and white dot generators for
convergence checks on 3-gun tubes. Cross-
hatch pattern may also be used for liner-
ity and tilt adjustments. Small dot size—
about 4” on a 19”7 tube permits more
positive convergence adjustment.
Accessories

Model 7SC—Attractive Leatherette Cov-
ered Carrying Case with Velvet interior
lining. For either Model 700 or 712.

Model 700—Shipping weight

SONPOUNTSE 2Pl cxrms b ™ s $295.00 net
Model 712—Shipping weight
3Zhponnds) . e Moo m e e oe Y $395.00 net

Model 7SC—Carrying Case—Shipping weight
42! -pOUNTCS] s a2 4k e e e $24.95 net

INSTRUMENT CO.
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to 100 kc. So you can have 0-100,
0-1,000 or 0-10,000 and 0-100,000
cycles. Or you could insert 0-300 cycle,
etc. as well, if you use an 8-position
switch. The extreme ranges are useful
when you have an unstable amplifier
and want to know if it is oscillating at
30,000 or 60,000 cycles. In any case, let
us calculate the capacitance values.
The resistance through which the
capacitor charge must pass when V2
is cut off is R5—22,000 ohms. As we
have already seen, a 1-ma meter can be
used if the resistance does not exceed
about 20,000 ohms. The choice of a
meter is thus free: anything more sen-
sitive than 1 ma full scale will do.
Having decided what meter to use,
you may have some special ideas on
supply voltage. You can use 150 volts
and put in a voltage stabilizer tube, or
you can use an unregulated supply with
a series resistor. The trick then is to
provide a switch position which con-
nects the meter as a voltmeter and to
adjust the series resistor to give a
standard reading, the one you cali-
brated the meter with. But in any case
you will have to calibrate the meter to
suit your particular tube (I used a
12AT7). Approximate values for C are
given in the table (capacitance is in puptf).

Mefer'i
Sensi-
fivify! I 3 10 30 100
(ma)’ 100 300 KC KC KC KC KC

FULL-SCALE FREQUENCY

I |/ 100,000 33,000 10,000 3,300 1,000 330 100
0.5 || 50,000 16700 5,000 1,670 500 167 50
0.2 20,000 6,700 2,000 670 200 67 20
0.1 | 10,000 3,300 1,000 330 100 33 10

Each range must be checked at one
point, which can be rather a tedious
operation. Luckily, I have available
standard frequency supplies at 100,
1,000 and 10,000 cycles, so that it is
just a question of using the oscilloscope
and any convenient oscillator. Your
best plan might be to settle down to
frequency checking first, with WWV
acting as standard, and get oscillators,
frequency meter and anything else with
a frequency scale recalibrated. For the
frequency meter, of course, it is a
question, not of recalibration, but of

.|}_4

Fig.5—Range switch with meter shunts.

adjusting the capacitor on each range.

You might prefer using a slightly
more complicated switeh and taking the
capacitors straight out of the box. Take
a switch with an extra bank, use the
capacitor values shown for 1 ma with a
0.5-ma meter (or for 200 pa with a
100-za meter) and connect a shunt
across the meter to reduce the reading
to the current value. By padding the
meter in this way we eliminate the

RADIO-ELECTRONICS
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need for precision capacitors. The
shunts can be used for the calibration
trim. The circuit arrangement is shown
in Fig. 5. The resistance values are all
about the same, and all about equal to
the resistance of the meter.

We have not discussed the rectifier.
This depends on the frequency range
you wish to cover. For frequencies up
to 10 ke ordinary copper-oxide rectifiers
are perfectly suitable. But if you want
to extend up to 100 ke, it is best to use
crystals, such as the IN34. A small
economy can be practiced here by con-

TO V2 PLATE 4,

Fig. 6—Simplifying the meter circuit.

necting the circuit as in Fig. 6. This
takes only two diodes instead of four,
but it gives only one-half the current
compared with the full bridge rectifier.

Meter operation

How do you use the frequency meter?
Switch it’ on, let it warm up, check the
voltage, connect an input signal, vary
the sensitivity until the meter reading
is steady and read the frequency. Then
turn the range switch back to the maxi-
mum frequency range. This helps pre-
vent overloading the meter. In using the
frequency meter, be sure to check that
there is enough input to drive the cir-
cuit to the cutoff level: if the meter
reading does not change as the sen-
sitivity control is moved a little, the
input level is enough.

What can you use a frequency meter
for? You can measure frequency, of
course. You can use this circuit as a
square-wave generator, too, if yvou con-
nect a cathode follower to the plate of
V2. A square-wave generator is always
useful for testing the transient behavior
of audio amplifiers. An oscillator must
be used to drive the circuit, but that is
always easy to arrange. And then there
are the special jobs. You can work out
some of these for yourself, but here is
an example:

I have some rather complex R-C net-
works in production, and I wanted a
quick cheap way of checking them. An
ohmmeter will check that most of the
resistors are wired correctly. A more
general check is provided by connecting
an amplifier between the output ter-
minals of the network and the input
terminals. The circuit is arranged so
that it oscillates for a known gain set-
ting of the amplifier, and the frequency
is measured with the frequency meter.
I can set tolerances to the gain and fre-
quency, so that the networks can be
completely tested at the rate of about
six a minute.

That is just one special application.
I’m sure that there are others. Why
not build yourself a frequency meter,
and find new uses for it? END
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what you want
when you want it ...
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7%

STYLE 811 STYLE812
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the most complete line of
Ceramic Replacement Capacitors

Leading builders of radio and
TV sets and electronic equip-
ment have approved ERIE com-
ponents and have used them
for many years.

Your requirements can be
met without delay from your
ERIE Distributors’ vast and

-
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varied stock.

Most ERIE Distributors have
in stock from 25,000 to 75,000
ERIE Ceramicons of various
styles, types, and values.

Write for latest catalog and
the name of your
ERIE Distributor.

nearest
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TRANSVISION Lifetime
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to undersell ALL competition at a
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Price Protection—and more!
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AMPLIFIED ™
« COMMUNITY TV

ANTENNA SYSTEMS-

~ Send Us Your Problem for
FREE Engineering Advice.

a Important Technical
‘“ = Manual for Community

and Master TV Systems

m e RUSH THIS COUPON NOW == a g
1

§ TRANSVISION, INC., NEW ROCHELLE, N. Y. €3

1 Rush details on [] Hi-Fi Dealer Program;

! [ FREE Manual for Master Antenna Systems
Name

1 Address

i City State
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STYLE
326

STYLE
2322

STYLE
2336

ERIE SWITCHES

STYLE 3612.01

""He goes into such ecstasies
since we're using
JENSEN NEEDLES,
there’s no holding him.”"
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TEST INSTRUMENTS
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OST technicians acknowledge

the advantages of a bridge

over an ohmmeter. (It is far

more accurate and is easily
adapted to measure capacitance as well
as resistance.) But few ever attempt
to build one. They feel that a bridge is
a complicated instrument, while an
ohmmeter consists mercly of a few
resistors, a battery and an added secale
on a meter that also measures ma and
volts.

The bridge described here should
appeal to these technicians and experi-
menters. It is easy to construct and
convenient to use. Its scale length is
over 10 inches, as against about 4 for
a 4-inch ohmmeter. The same instru-
ment measures resistance and capaci-
tance, divides voltage and can be used
as a substitute resistor.

Fig. 1 shows the basic circuit of a
bridge for measuring resistance. Re-
sistor R, is a standard whose value
should be known accurately. The un-
known resistance is connected across X.
A voltage, a.c. or d.c., is fed to terminals
T. The variable arm of potentiometer
AB is adjusted for balance (no output

WIDERANGE &

e i
4 22l ] 2 ] = 2 P

- Simple instrument makes . . iy "
- [

i G

i
‘@ i i i

i

= G i G K i

By I. QUEEN

EDITORIAL ASSOCIATE

o

o R
at the detector), Then X AB—---

The resistance of A and B need not
be known separately. Their ratio gives
sufficient information to insert into the
equation. This ratio may be determined
at various points along the potentiom-
eter dial by using known resistors at
X and R.. A small value R. permits
measuring low resistance at X. A large
R. should be used to measure a large X,

A
ete. The ratio B is not affected by any

change at R. or X.

To measure capacitance, the circuit
of Fig. 2 is used. Note that the standard
and unknown have been interchanged.
This is because voltage or capacitive
reactance is being measured, and X
varies 4nversely with capacitance. If
the unknown is properly chosen, the
same calibration holds whether re-
sistance or capacitance (Fig. 1 or Fig.
2) is being measured.

The complete wide-range bridge is
shown in Fig. 3. With the switch in the
position shown we have the equivalent
of Fig. 1, the circuit for measuring

Photo at left shows

front view of the
versatile bridge. The
precision dial as-

sures high accuracy.

Simplicity of this
bridge is seen in
this rear-view photo
and in the schematic
diagram in Fig. 3.
Oscillator and am-
plifier are separate
units that can be
used for other serv-
icing  applications.

www.americanradiohistorv.com

resistance. The unknown is connected
across R and the switch is thrown to
RES.

With the switch thrown to cap, the
circuit is like Fig. 2. The unknown
capacitor is placed across C.

There is a third position, x. This
eliminates both standards, so any de-
sired external standard may be used.
For example, to measure very high re-
sistance, a 100,000-ohm standard may
be plugged into the ¢ terminals. The
unknown is connected across R as usual.
Of course, the calibrations are now
100 times larger than those obtained
with the internal 1,000-ohm standard.
If an external capacitor standard is to
be used, plug it in at r. The unknown
goes across C.

This bridge uses a General Radio
type 371-T potentiometer. It has a
square-law taper when advanced clock-
wise. This provides well-spaced readings
and a wide range. It has 1,100 turns
to permit fine, accurate balance set-
tings; dissipates up to 8 watts and can
be rotated through 303°. The table
shows a typical calibration obtained
with the switch thrown to RES. The dial

RADIO-ELECTRONICS
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start right . . . in COLOR
with RCA field-proved instruments!

If you want to get off to the right start in color-television
servicing, add the RCA WR-61A Color-Bar Generator
and RCA WR-36A Dot-Bar Generator to your present
black-and-white equipment. These two units, used with
proper test facilities for servicing black-and-white receiv-
ers, give you complete test equipment for trouble-shoot-
ing and servicing color-TV receivers.

Lightweight, compact and portable, both instruments
are designed for accuracy and stability. See your local
RCA Distributor for complete details.

The WR-61A Color-Bar Generatorgenerates
signals for producing 10 different color bars simultaneously
—including bars corresponding to the R-Y, B-Y, G-Y, I,
and Q signals for checking and adjusting phasing and
matrixing in all makes of color sets. Crystal-controlled
oscillators insure accuracy and stability. Luminance signals
at bar edges facilitate checking color *“*fit” or registration.

p Adjustable sub-carrier amplitude permits checking color-
WR-61A ! sync action. The WR-61A which was designed for color

COLOR-BAR servif:ing is now a.ccepted as the stgndard for color-
. phasing accuracy in many TV stations and network
GENERATOR operations. Suggested User Price ............. $247.50

The WR-36A Dot-Bar Generator provides a pat-
tern of small-size dots for adjusting convergence in color
receivers and H- and V-bars and crosshatch patterns for
precise adjustment of linearity in both color and black~
and-white TV sets. RF output on channels 2-6. High-
impedance video output (plus and minus polarities).
Choice of internal 60-cps vertical sync or external sync.
The number of vertical and horizontal dots and bars is
adjustable. Suggested User Price.............. $147.50

New—Small Dots Current production WR-36A Gener-
ators produce small-dot and fine-line crossharch patterns for
convergence adjustinents in large-screen color receivers,
(Small-dot modification kits are being supplied at no charge
10 registered owners of earlier models of the WR-36A. Send
in YOUR registration card if you have not already done so.)

ANNOUNCING THE RCA PORTA-RACK
WR-36A :
DOT-BAR
GENERATOR

FREE

OF EXTRA COST

: : FOR A
Special Porta-Rack offer expires April 30, 1955! e ~ay LIMITED

This valuable service aid is yours FREE with your TIME ONLY!

purchases of RCA Test Equipment. An RCA exclu-
sive, tailor-made for the busy technician, this sturdy,
mobile RCA PCRTA-RACK can carry a full com-
plement of RCA Test Equipment, right to the shop
job . . . saves time, saves precious berch space . . .
increases your cperating efficiency. Sece your RCA
Distributor for details.

1

RADIO CORPORATION of AMERICA

® TEST EQUIPMENT HARRISON, N.J.

MARCH, 1955 107
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TUBE TESTER

MODEL 600A

This fine tube tester is a lightweight port-
able. Popularly priced, the 600A is the
Radio-TV serviceman and Industrial
Technician's favorite. Backed by the
HICKOK guarantee and built to the
high HICKOK standard, this equipment
will provide the necessary complete-
ness and accuracy of tube testing re-
quired in the professional maintenance
of radio-TV and industrial electronic
HICKOK Dynamic Mutual
Conductance circuits
tube evaluation. AC signal 2.5 volts:
0-3000, 6000, 15000 micromhos. Large,
easy-to-read 57 HICKOK-built internal
pivot meter. Tests all tubes including,

equipment.

permit accurate

Color TV under simulated operating
Includes the HICKOK bias
the
tube sockets and complete built-in tube

conditions.

potentiometer. Contains all latest

reference chart.

This instrument is the lowest priced de-
pendable quality tube tester available.
Through increased accuracy and time
saving completeness, the 600A will pay
for itself in the shortest possible time.

Write today . . . for full details on the
world’s most complete line of quality
vacuum tube testers.

THE HICKOK ELECTRICAL INSTRUMENT CO.

10531 Dupont Avenue ¢ Cleveland 8, Ohio
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used is' 4 inches in diameter and cali-
brated 0-100 over a full 360°. Only the
numbers 0-84 are effective since the
potentiometer can be rotated only 303°
The calibrations of this particular dial
increase in a counterclockwise direction.
In the table most of the values are given
to the nearest whole number for con-
venience. However, the dial is marked
in half-units and can be easily estimated
to tenths of a division.

When measuring capacitance, the
table calibrations must be multiplied
by 10. This is because the capacitance
standard 10,000 uuf is 10 times larger
than the resistance standard. For
measuring very low capacitance, an
external standard of 100 uguf was made
up. This permits measuring small, air
variable capacitors down to their mini-
mum values.

In all measurements a very sharp null
point should be obtained. If a capacitor
produces a broad balance, it is because
of its high internal resistance. Thus
the quality of a capacitor may be esti-
mated by the sharpness of balance. It
should balance to an almost complete
null.

(Electrolytic capacitors often have
enough internal resistance to make it
ditficult to get a clear reading. An
external standard, consisting of a 1-uf
capacitor in series with a 1,000-ohm
potentiometer, may be used for meas-
uring them. If it is hard to obtain a
null, the resistance is increased a little
and the bridge rebalanced, the pro-
cedure being repeated till the sharpest
null is obtained.—Editor)

Ry DET X
ML» O\\
8 oy ‘ l
.

Fig. 1—Circuit for measuring resistance.

LN
T
| T |

b b

Fig. 2—Circuit for measuring ecapaci-

tance.
%m J:.ol

RESL\é Jowr

& [JoerecToR

GR37I-T
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WwY

.
b

oT DIRECTION OF DIAL INCREASE T

Fig. 3—Schematic of wide-range bridge.
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EDLIE for TOP VALUES

Newest & Best “Fix-It-Yourself” Aid

Larrel's E-Z TV REPAIR GUIDE

The Only FIX-IT-YOURSELF Guide
Made expressly for YOUR TV Set!
Now you can save costly TV repairs with this
new, simplitied methiod which includes all nec-
essary data for just YOUR set. No confusing,
unimportant information applicable to hundreds
of other nakes. Simplifies detection of faulty
tubes in your TV receiver quickly, accurately.
It's a terrific idea—It’s a terrific guidel
Order today and have your set back in .,

perfect condition at once. Be sure to send
us make and model of your TV when soc
ordering.

Brand new! Signal Corp., U.S. Army, black
balkelite base. 3" x 434", brass jumper, 79c
Special ea,
Save! HIGH PASS FILTER
cycles altenuates at 2 .

cycles attenuates at 20 db .: at GO

strip, & binding posts. Circuit closing
Input impedance: 600 ohms; output impedance
cycles attentuates at 45 db. 2" x $ 35
31 2", Original cost: 820.

New CODE KEYS, J-38
swilch, Completely adjustable.
5,000 ochms. 300 cycles cut on‘ fxoquen(y at 3.5300
Re Juced to .

Save! LOW PASS FILTER

0.2 db.; at
80.0 db.;

5 $145

At 3,500 cy. attenuates at less than
8,000 cy. attenuates at greater lhan
000 cy. attenuates at greater lhan
db. Input imp edn ce:
ohms. Original cost: Sl
to cos

SAVINGS ON KITS
INSULATED RESISTOR KIT

=I5
——

100 INSULATED RESISTORS, RMA code marked
all Lo walt varying in ohmage from 1 ohm
to 10 megohms an lolelanLe ol 5'70 1070
& 200, of stundard makes. RMA ¢ 95c
code churt included FREE SPeclal

DeLuxe Insulated Resisfor Kit

Includes: 15-2 watt, 35-1 watt and 50-14
watt_values up to 20 megs. Housed in a 5225

FLEXIBLE W, W.
PIGTAIL
RESISTOR KIT

100 Resistors of

asst, ohmages 5165

and wattage. walttage 95C

Lruqsparenl plastic box, 4
CANDOHM

17, 4-compartments. Re 1ucl‘d lo

metal clad

25 Resistors of
asst. ohmages and

WIRE WOUND RESISTOR KIT

25 Wire wmmd Registors up to 50 Va
ohms, 5. 10. 20. 30, 50, and 10
wall resiStors _._.................

PRECISION
CARBOFILM
RESISTOR KIT

$25 value

Terrific Buy! PRECISION
WIRE WOUND RESISTOR KIT

20 Precision W.W. resistors, 105 toler-
ance, 20 ditferent ohmages r: mgmg up to 5245
12 megohm, Yo & 1 watt, $25 value

Disc Condenser Kit
Disc condensers—.001. .0015. 2X0013,
04, 0047. .005. .01. 2X01. & 00u0
ZKV mfd. of equal amounts
Now

5195

CERAMIC CONDENSER KIT

50 Tubular ceramic (solid and holtow)
ranging in e ity from 1 to 4700 mfd. 5175
Speciat! >

Write today for FREE Catalog. AHl mdse. shipped
F.0.B. New York City, prices subject to chsnne

w;ﬂ{out notice. Include 20% deposit with C.0

EDLIE ELECTRONICS

154 Greenwich St. New York é, N.Y.
Dl. 9-3143

RADIO-ELECTRONICS
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The simplest-and best
—control replacements
you can install

SAVE YOURSELF TIMEwith Mallory Midgetrols®—the carbon
controls designed for both you and your customers. Features like
the easily-cut tubular shaft that fits split-knurl or tlatted knobs
... line switches that you attach without disassemkling the unit

.. will save valuable minutes of your shop work.

GIVE CUSTOMERS THE BEST with Midgetrols—the control
that’s engineered to equal or exceed the performance of original
components. Their precise tapers, noise-free operation and excel-
lent stability add up to the kind of performance that prevents
call-backs . . . builds customer good-will.

ORDER YOUR STOCK TODAY. Your nearby Mezllory distrib-

utor is ready to supply you with a Control Kit that will equip you
to replace controls in 90 per cent of the radio and TV sets

In your area.

BE SURE TO USE. ..

IAALLORY WIRE WOUND CON-

TROLS . .. a wide selection of

resistance, waltages from 2

to 500, and variety of tapers...

all designed for cool operation
and long life.

MALLORY DEPOSITED CARBON
RESISTORS . . . high stability
resistors wi~h tolerances of
1% or 109, . . . at cost sub-
stantially lower than wire
wounds.
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SCOPES ARE
“GOLD MINES”

... when you know how
to use them fully on all
types of service jobs

. . . AND THIS BOOK
MAKES IT EASY TO LEARN
ALL ABOUT THEM!

No question about it! The cathode ray oscillo-
scope is the handiest, most useful instrument in
radio-TV servicing today. Servicemen who
master it get the bes! jobs—make the most
money—work lots faster—and are headel for
even higger things in the future!

MODERN OSCILLOSCOPES
AND THEIR USES

By Jacob H. Ruiter, Jr.
of Allen B. DuMont Laboratories, Inc.
326 pages. 370 illustrations. $6.00

1~ When, where, why and
how to use oscilloscopes

1 How to interpret patterns

v* How to handle tough jobs
easier and faster

Now the oscilloscope won’t “stump” vou ot when
you have the clear explanations given by this fa-
mous hook! It contaius no involved mathematics —
no puzzling and complicated discussions. Instead, it
goes right to work explaining oscilloscopes fully
and showing you exactly how te use them in lab
work and on AM-FM and TV service work—irom
locating troubles to handling tough realignment
jobs. Each operation is carefully explained, includ-
ing determining where and how to usc the ‘scope;
making connections, adjusting cirenit components,
setting the controls and analyzing patterns fast and
accurately. Ahout 370 illustrations including doz
ens of typical pattern photos make things doubly
clear.

No other type of specific service method trajning
can mean so much to you in terms of efficiency
and greater earning power! Send for it today.
Sec for yourself how this book can help you—
before you buy!

READ IT 10 DAYS ... atour risk!

Dept, RE-35, RINEHART & CO., Inc.
| 232 Madison Ave., New York 16, N.Y.

Send MODERN OSCILLOSCOPES AND THELR
USES for 10-DAY EXAMINATION. If 1 decide fa
keep the hook, T will then remir $6.00 plus o few
cents postage in full payment. It not. I will retum
book posipaid and owe you norhing.

Address

City. Zone, State.....

QUTSIDE U. S. A.—Price $6.50 cash only.
Mouey back in 10 days if book is returned.

I
|
|
|
| Name
|
|
|
|
|

I
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The source of power for a bridge may
be either a.c. or d.c. for measuring
resistance. For capacitance it must be
a.c.

BLACK K722 @
G g ouTPUT
y

502 TRANS
HIGH WP %
AN [BLU TO S }' Loy
1 +
S —=—

Fig. 4—Diagram of transistor oscillator.

2N34 OR CK722 _[:g:’ i~

70K,
GRAMER MI TRANS 25
RIGH IMP.

£
émw MP
©

Fig. 5—Amplifier for the oscillator.

The iransistor oscillator

The oscillator was not combined with
the bridge. It is more convenient to
have it separate, so it can be used for
other purposes (signal generator, con-
tinuity tester, ete.) while the bridge is

| idle. Many wusers will no doubt have

| their own source of audio-frequency

a.c. in the form of an audio oscillator
or an r.f. generator with provision for
audio output.

Those who have no audio source can
find plenty of circuits for simple audio
generators. The writer’s own miniature
a.f. test oscillator, which appeared in
this magazine in August, 1954, on page
38, will do the job, as will Bohr’s AM
test ocsillator (September, 1954, page
52). Both are transistor devices. A 1-
tube oscillator is deseribed in the
October, 1954, issue on page 37. Use a
transistor oscillator to provide the
audio tonc for both resistance and
capacitance measurements. A pair of
headphones is used as the detector.

This transistor circuit is housed in
a plastic box, 2% x 1% x % inch, of
the type (with hinged cover) used to
package screws and small radio parts.

The oscillator (Fig. 4) does not have
a switch. Its battery circuit is closed
only when a load (in this case, the
bridge) is connected across its output.

This oscillator gives ample output for
bridge measurements under normal con-
ditions. However, in a noisy room or for
measuring a very high resistance, an

TYPICAL CALIBRATION TABLE
Ohms Dial
10 1.3
27 2
56 3.5
150 8
250 12
500 18
1,000 30
2,000 45
4,000 56
8,000 68
16,000 74
32,000 78
60,000 81.2
150,000 82.8
500,000 83.6
I megohm 84

www.americanradiohistorv.com

amplifier is desirable. Such a circuit is
shown in Fig. 5.

All parts except the phone jack are
assembled on a plastic sheet 1% x 2
inches. This sheet is wedged into a
plastic box approximately 3 x 2 x 1
inch.

For convenience the bridge uses dual
binding posts for R and ¢. These posts,
which take either wires, phone tips or
banana plugs, are available from Gen-
eral Radio, National and others. The
posts also fit a dual banana-plug unit.
The external standards are mounted
directly on these double plugs.

Bridge applications

Besides ordinary measurements this
bridge is suitable for matching resistors
(or capacitors) to better than 19. Spe-
cial circuits like phase inverters often
require such pairing. In these cases the
actual values of the resistors don’t mat-
ter, but they must be equal. For ex-
ample, if 10,000 ohms is specified, it
could just as well be 9,950 ohms or some
similar value. However, the resistors
(or capacitors) must be within 19 of
each other.

Parts for bridge

1—1,000-ohm precision resistor; |—potentiometer
(see text); 1—.01-uf capacitor, precision (1%):
|—single-pole 3-position switch; |—phone jack: 2—

binding posts; I—chassis; |—dial (4-inch diameter),

Parts for oscillator

1—CK722; socket for CK722; 2—penlight cells; |—
39,000-chm resistor; 1—.0l-uf disc capacitor; |—
audio transformer, 1:3, primary impedance 10,000
ohms, secondary impedance 90,000 ohms (UTC SO-2
or equivalent); 2—pin jacks; |—plastic box.
Parts for amplifier

1—470,000-ohm resistor; 1—25.uf 3-voMt electrolytic
capacitor; |—audio transformer (Gramer M! or
equivalent): |—2N34 or CK722 transistor: |—socket
for transistor; l—circuit-closing phone jack: |—
penlight cell; |—plastic box; 2—pin jacks.

To match resistors, switch to X and
connect one resistor as the standard
and the other as the unknown. Exact
equality is indicated at 30.2 on the dial
on my particular bridge. Each percent
of error produces a change of 0.1 of a
dial division. For example, if the bridge
indicates 30.3 or 30.1, the resistors are
unequal by 1%. If desired, a reading
may be taken and the resistors then
interchanged. For example, if they are
out by 1%, we will read 30.3 in one
position and 30.1 in the second. This
makes it easier to read small errors
since the difference in reading is
doubled.

To use this bridge as a voltage di-
vider, short-cirecuit R. The output ap-
pears across the detector jack. This
setup is suitable for experiments, meter
calibration, ete. The output may be
calibrated either in percentage or in db.

When terminals T are left open and
R is shorted, a variable resistance ap-
pears at the detector jack as the dial
is rotated. Up to 28 ma can be passed
safely through this resistance, which
can be used as a temporary substitute
for a defective resistor to determine
optimum conditions in an experimental
circuit. END

RADIO-ELECTRONICS
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RADIO CHEMICAL LABIRATORY
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G-C RADIO-TELEVISION CHEMICAL LAB
Save time and money, with this complete lab of 20 2 oz. G-C
chemicals. Do alt repairs to speakers, coils. dials, etc. Free metal

rack included.
NO. 997

NET $7.65

G-C SCRATCH REMOVER
Dark shade covers hairline

G-C DELUXE FELT-KOAT KIT
Complete flock finishing kit

scratches. renews appearance for applying to turntables.
of TV set. furniture. grilles, cabinets, etc.
NO. 92-2 2-0z. hottle NET $0.30 ND. 180-0 NET §2.25

GENERAL

G-C WOOD CABINET GLUE
Repair TV and radio cabinets,
furniture, etc. Fasten grill
cloth, labels
NO. 39-2 2-0z.hottle NET 50.33

G-C PHONO PLUG
Phono connector tor RCA
Philco, Zenith and others. Use
also for auto radio.
NO. 1742

G-C MIKE CONNECTOR
Single contact male type.
completely shielded. Brass
bright chrome plated.

NO. 7948 NET $0.30 NET $0.06

G-C FAHNESTOCK CLIPS
Spring brass, 3, long x 346"
wide. No. 6 mtg. hole. Box
of 144. Medium Size.

NO. 6302-G NET $2.46

i
“L[ = }‘1-"'
-

G-C PIN STRAIGHTENER
Straightens both mimature
and jumbo-miniature tubes
of both 7- and 9-pin types
NO. 8635 NET $1.50

G-C BANANA JACK
Standard jack, insulated %4g”
head. Mounts in S4g" hole
NO. 7741 Color Red NET $0.132
NO.7742Color Black NET $0.132

G-C LIGHTNING ARRESTOR
Underwriters’ approved, for
all types of UHF-VHF lead-in
lires. Easy to use.

NO. 8642 NET $0.75

Q‘*ﬁ"p

2005 s
Craany

Sz

G-C RDOF-SEEL COMPOUND
Seal holes in roofs on roof-top
antenna installations. Stop
call-backs.

NO. 1B-16 Pintcan NET $0.50

G-C DIAL CORD DRESSING
Prevents dial cord slipping.
Simply rub dressing stock on
cord. Long lasting.
NO. 1212

NET $0.15

CEMENT

G-C STO. TERMINAL STRIPS
Bakelite insulation 146" thick.
3" spacing. Five lugs, others
11012

NO. 1785 NET $0.012

G-C TV ALIGNMENT KIT
Handy versatile alignment
tool kit in plastic holder.
Four hasic tools

NO. 8457 NET $1.77

G-C 380-0HM CONNECTOR
Screw-1ype connector 10 splice
300-ohm twin line. Retains
wire charactenstics
NO.8095-E Env.of 2 NET $0.27

G-C LENS-TUBE CLEANER
Specially prepared to remove
finger marks and spots on
picture tube and lens
NO.216-22-0z. bottle NET $0.36

G-C RADIO KNOB KIT
Kit contains 35 assorted wal-

nut and ivory replacement
knobs. Inciudes springs
NO. 1140 NET $2.82

Aol For These
RADIO-TV
SERVICE AIDS

G-C DE-0X-1D
Cleans and prevents oxidation
on all sensitive circuit con-
tacts, switches, etc.
NO. 19-2 2-02.bottle NET $0.36

-« oo o 2

G-C KNOB SPRING KIT
Kit of 100 kneb springs in 12

different styles. Tempered
spring steel.
NO. 105} NET S1.17

78

G-C POCKET WIRE STRIPPER
Popular wire steipper is alse

scraper, cutter, screwdriver
and wire winder
NO. 757 NET $0.30

G-C HANDLE INSULATORS
Envelope of assorted sizes to
insulate handles on pliers
cutters, etc. Neat appearing.
NO. 8118-E NET $0.27

G-C H. 0. POWER SWITCH
D.P.S.T. toggle switch. Rated
12 amp. at 125 volts. For
motors, appliances, etc
NO. 1350 NET S1.32

-
G

G-C STATIC SPRING
Eliminates auto front wheel
static noise. Riveted metal

points tor firm contact.
NET $0.03

NO. 1058

G-C 6-PIECE "SLIP-ON" SET
Friction handte holds 5 plated
hex sockets. Sizes: ',", %"
Vi 347, 7

ND. 715 NET $1.3%

¥

a

25t4 |

G-C INSULATION AND
DIPPING VARNISH
Treat field coils, chokes, noisy

or buzzing transformers.
NO. 56-2 2-0z. bottle NET $0.39

A

NAEE

G-C TURNTABLE SPRING KIT
Kit of 50 assorted turntable
spiings for replacement on
RCA, Philco, Zenith, etc

NO. 6478 NET $1.65

[ssicicin

G-C RADIO-TY SPAGHETTI
Best grade varnished tubing
in 20-ft. iengths. Fit No. 12-
No 18 wire. Five colors
NO. 499 NET SLIT

G-C AUTO RAOIO TUNER
Handy tuner tool for adjust
ing auto radio when chassis
and cables are removed.

NO. 8285 NET $0.27

G-C INSPECTION LIGHT
Service light whete you want
it. ldeal for production in-
spection. 110 v. AC-DC
NO. 705 NET $1.35

FREE!

Send postage for your
illustrated G-C Catalog.

*N.
19301955 W

X ﬂj

N4 GENERAL CEMENT

—— e — — —aen | MAKUEBCTURING COMPANY 7

A4

JELCO

GENERAL CEMENT
MFG. €O.

910 Taylor Avenue » Rockford, lllinois

@
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G-C “KLEFR LENS” l G-C 3-WAY TV LINE KLIP | G-C UNIV. UHF-VHF CMITY-V AUJUSTABLEI

LENS CLEANER ND.5015  NET 5012 | LIGHTNING ARRESTOR | UHF-VHF ANTENNA |
NO.9308!  NET su_n_L NO. 8642  NET $0.75 | NO. A-30398 NET $2.25
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Spec Offer On This

complete RADIO
ENGINEERING
LIBRARY

The Famous Library that Brings High-
powered felp on the Whole Field of
Radio Engineering. Places Aunthoritative
Facts, Standards, Data, Practice,
Theory At Your Fingertips.

and

Now offered at a special low price, the Radio
Engineering Library brings you almost 4000
pages of tested methods, standards, data and
accepted practice. This Library will help solve
hundreds of problems for designers, researchers,
engineers, and students in any field based on radio.

Written by leading radio engineers, these
books cover circuit phenomena, networks, tube
theory, vacuum tubes, amplification, measure-
ments, etc.—give specialized treatment of all
fields of practical design and application. They
provide you with a complete and dependable
encyclopedia of facts,

5 volumes, 3872 pages, 2770 illustrations

¢ Eastman's FUNDAMENTALS OF VACUUM
TUBES, 3rd Edition

® Terman's RADIO ENGINEERING, 3rd Edi-
tion

¢ Everitt's COMMUNICATION ENGINEERING,
2nd Edition

¢ Hund's HIGH FREQUENCY MEASUREMENTS,
2nd Edition

® Henny's RADIO ENGINEERING HANDBOOK,
4th Edition

SEND NO MONEY
Special Low Price—Easy Terms

On this special offer you get this Library for $£38.00,
instead of $48.00. You save $10 and may pay on
easy Mail coupon below to examine the
Lihrary FREE for 10 days. No obligation. These
books are recognized as standard works:; you are
bound to need them. So take advantage of this
special money-saving offer. Mail coupon ar once!

terms.

McGraw-Hill Book Co., Dept, RE-3

327 West 41st St., New York 36, N_ Y,

Send for 10 days® FREE trial. the RADIO
ENGINEERING LIBRARY. If not satisfied I
will return books. Otherwise I will send $8.00
plus delivery eharges then; and $6 a month for

5 months. (Reg. price $18.00, you save $10.00.)

CIACIEHTEAE o 50088 ==+ 50000k oo L |

Employed by...... e oiriiiininnenenannn I
M We'll pay Delivery Charges if vou enclose |
| $8.00 first payment WITH coupon. Same I
return privilege for full refund.
For pricex and terms outxide 17 8. wrile |
MeGraw-Hill [nt’l., NYC RE-3 |
_________________ -

tors

Silicon junction diodes

A new line of silicon junetion diodes
has been announced by the Hughes Air-

craft Co., Culver City, Calif. The
devices have a high forward con-
ductance and an extremely high back
resistance—some units, approximately
10,000 megohms. In most applications
this represents an open circuit. Made
of silicon, these diodes may be used
in many high-temperature circuits in

Famous Weller Soldering Gun
O At New
7?7 NEW FEATURES Ny LOW Price.'

TO SOLDER FAST-
ER, BETTER!

1. Streamlined,
compact

2. Over 100 watts

3. Heats in 5
seconds

- Trigger switch
. Two spot lights MODEL 8100
. Replaceable tips

3 or more $5.30 ea.
12or more$5.04 ea,

N n b

. Guaranteed 1
ar

HI-GAIN CONICAL ARRAY XA-44
8 hi-tensil 3” alumi-
num elements, dowel
reinforced. Heavy duty
bakelite insultor. Uni-
versal U-clamp. Weighs
4 lbs. Easy to install:
gives trouhle free per- 3395
formance. Real huy! ea.

No Motors! No Electricity!
ROTATES ELECTRONICALLY
360° Reception VHF-UHF Channels 2-83
Snyder Super-Directronic

Exclusive AX-524 32495

design cuts

costs to

Powerful, 24 element 2 bay Di-
recironic antenna is electron-
ically beamed to any transmitter
in fringe area by 8-position
selector sw, No motors or elec-
tricity. Extremely
COMPLETE V.

UNIVERSAL U CLA!
Model AX-524,

which germanium units cannot be used.

The announcement includes 8 types
—the HD6001 through HD6009. All of
these have an ambient operating tem-
perature range of from —80 to 200° C.

The diodes are fusion-sealed in a
one-piece glass body (see photo), with
the diode envelope coated with black
silicone enamel to shield the crystal
from light. Physical dimensions are
0.265 x 0.103 inch, maximum.

6472 phototube

A small, rugged multiplier phototube
of the 9-stage type has been developed
by RCA. It is intended especially for
automobile headlight-dimming service,
and features instantaneous response to
meet the critical timing requirements
of that application.

The high luminous sensitivity of the
6472 makes it possible to use it with a
relatively low-impedance input ampli-
fier and fewer stages than required by
a less sensitive tube. The phototube has
a low electrode dark current, which
permits the use of high-resistance volt-
age-divider networks to minimize power
requirements and to improve operating
stability.

Hearing-aid transistors

Transistors approximately the size of
the head of a wooden match are being
produced by CBS-Hytron. They are
apparently the smallest hearing-aid
transistors to be manufactured com-
mercially up to this time.

The miniature units, the HA-8, HA-9
and HA-10, are smaller versions of the
HA-1, HA-2 and HA-3 described in this

| column June 1954. They are hermeti-
| cally sealed in a cylindrical metal case
0.25 inch long and 0.13 inch in diam-
eter. Three of these tiny transistors,
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BARGAIN SCOOPS!

Full Range Plastic Recording Tape, 1200’ $1.95 ea.

Your Choice: Alnico V PM Speakers—4&'" square or 5”7

round. Lowest prices ever! Only 98c each.

| @ Pic Tube Booster Scoop! Vu-Brite C-401 now only
95c_ea.

Write for FREE FYI Bulletin 214

| HOLESALE

RADIO PARTS CO., Inc.
311 W. Baltimore St. ® Baltimore 1, Md.

1st Phone

LICENSE
in anly

2
MONTHS!

Correspondence

or

Resident Training
MAIL COUPON FOR FREE BOOKLET

Grantham School of Electronics
Dept. 101-RF

6064 Hollywood Blvd,
Hollywood 28, Calif.

Send me your FREE booklet, teliing how 1
can get my commercial FCC operator lic-
ense quickly and what job opportunities
are available to licensed technicians.

NAME

ADDRESS

CITY. STATE.
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NEW TUBES & TRANSISTORS  (Continued)
with a total weight of less than a penny,
are used in hearing aids.

Guaranteed-life tubes

Amperex has announced the addition
of seven “‘premium quality” types to
their line of tubes. They carry a mini-
mum guaranteed life of 10,000 hours,
and are designed for use in equip-
ment where unsupervised, uninter-
rupted operation is required.

The 6085 medium-mu dual triode,
6084 sharp-cutott pentode amplifier and
6277 ‘power pentode are particularly
suited to withstand severe shock and
vibration. The E83F wide-band pentode
amplifier and E81L power pentode are
internally screened and especially de-
signed for use in telephone equipment
and instruments. The 5920 and E92CC
double triodes are designed for use in
flip-flop ecircuits in computers, business
machines, etc. In the field these tubes
showed only small variations in charac-
teristies during a series of 10,000-hour
life tests.

5915-A, 6211

G-E has announced two new addi-
tions to its line of tubes designed espe-
cially for computer applications.

The 5915-A is a dual-control heptode,
for use as a coincidence-gating tube.
Each of the two independent control
grids has a sharp-cutoff characteristic.
Electrically and physically, the 5915-A
may be used as a replacement for the
older 5915 tube.

The 6211 is a nine-pin medium-mu
twin triode for binary-counter or ampli-
fier applications. Its electrical charac-
teristics are equivalent to those of the
5844, except that each section of the
new type has a separate cathode con-
nection.

Electrical characteristics of the 5915-
A are: maximum cathode current, 20
ma; maximum plate dissipation, 1 watt;
typical plate current in gating service
(“on” condition), 5.8 ma. Electrieal
characteristics of the 6211 are: maxi-
mum cathode current per section, 14
ma; maximum plate dissipation (per
plate), 1 watt; grid voltage required
to cut off plate current, —10. END

\_“\L‘v” i
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IRE

National Convention

N
i
l.

Al gl
Wi

e

e L EERT

and

Radio

At both the Waldorf-Astoria (con-
vention headquarters) and Kingsbridge Armory, you’il
attend what actually amounts to 22 conventions fused
into one. Hundreds of scientific and engineering pa-
pers will be presented during the many technical
sessions, a large number of which are organized by
I R E professional groups. You’ll meet with the indus-
try’s leaders—enjoy the finest meeting and recrea-
tional facilities in New York,

Engineering Show

At the Kingsbridge Armory and
Kingsbridge Palace, you'll walk through

‘=@ a vast panorama of over 700 exhibits, displaying the

latest and the newest in radio-electronics. You'll talk
shop with the industry’s top manufacturers—enjoy
the conveniences provided for you in the world’s finest
exhibition halls, easily reached by subway and special
bus service.

Admission by registration only. $1.00 for I R E mem-
bers, $3.00 for non-members. Social events priced
extra.

The Institute of Radio Engineers
1 East 79 Street, New York
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NEW DESIGN

Newcomb 20-watt Classic 1500 amplifier.

FLYBACK tester needing no ref-
erence flyback transformer for
comparison purposes is being
manufactured by TeleTest In-

strument Corp., Flushing, N. Y. With
some flyback checkers it is necessary
to obtain a flyback transformer similar
to the one under suspicion, make checks
on both units and compare results.
TeleTest’s unit makes these time-con-
suming preliminaries unnecessary. De-
flection yokes and linearity coils, as

3l Ann
L3 ]| VUV

Fig. 1—Basic L-C circuit and waveform.

Fig. 3—A transformer-coupled circuit.

114

well as flyback tranformers, are tested
by this instrument. The operation of
this instrument is based on the follow-
ing theory.

A resonant circuit (Fig. 1) tends to
oscillate when it is shock-excited by a
voltage pulse. If the circuit contained
no resistance, the tank would oscillate
forever, even though the exciting pulse
was of only momentary duration. The
coil and capacitor would deliver energy
to each other in constant succession and
the absence of energy losses would keep
the sine-wave voltage appearing across
the tank—at a constant amplitude.

Since a coil must-have some resist-
ance, a circuit resembling actual con-
ditions is shown in Fig. 2. The resist-
ance of the coil, represented by R, will
now dissipate energy rapidly. Every
half-cycle of oscillation will be smaller
than the one before it.

The rate at which the oscillatory volt-
age decays to zero depends on the Q
of the coil. The Q, in turn, depends on
the ratio of the coil’s inductive react-
ance to the coil’s resistance. The larger
the resistance, the lower the Q, the
faster the oscillatory decay.

A circuit similar to the flyback net-
work is shown in Fig. 3. The secondary
reflects an impedance (R.) back into
the tuned primary. This impedance
acts like a resistance in series with the
primary, and decreases the Q. The
smaller the value of R., the greater
the reflected impedance. This lowers
the Q of the primary and lowers the
voltage output across it. When the
primary is shock-excited and R. is
relatively low, the voltage appearing
across the primary will be highly
damped—it will decay rapidly to zero,

www.americanradiohistorv.com

WHAT’S
NEW

In

Test Equipment,
Television and
High Fidelity

Revrewing some recent 11

and audio developments
By SOL 1ELLER

and there will be a large difference in
the amplitude of successive half-cycles.

Let’s now consider a simplified sche-
matic of the FT100 Flyback Tester
(Fig. 4). There are two basic sections
—an exciter and an indicating unit.
The exciter consists of a single-turn
coil or loop coupled to the windings of
the flyvback transformer under test. In
operation, C, which has been charged,
is switched across the single-turn coil
into which it discharges. The discharge
current through this coil induces a volt-
age into «ll the windings on the flyback,
shock-exciting them into oscillation.

When momentary switch S1 is re-
leased, C again charges. After a short
wait, 81 may be depressed again and
the flyback excited once more—as often
as necessary. The pulse applied by the
exciter to the flyback induces voltages
across its various windings comparable
to those developed during normal re-
ceiver operation. A partial or complete
short circuit in the flyback, only when it
is in operation, will show up during this
interval.

The indicator is a peak-reading volt-
meter, It measures the amplitude of
the damped waves. At one setting of

FLYBACK UNDER TEST

PEAK- READING VOLT METER

(o e
52 RECT
[L/?J INDICATOR
I

EXCITER
Fig. 4—Basic diagram of flyback tester.

RADIO-ELECTRONICS
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reversing switch 82, the amplitude of
the positive half-cycles of oscillation
are measured; when S2 is reversed, the
negative half-cycles are measured.
The condition of the flyback is deter-
mined by the ratio of these two read-
ings. If a flyback unit is good, the
ratio obtained will be 4:1 or less. If

OFF 10 L0 HI HI

O

|
il
ITVAC é 5°T JSO¥

E_im

Fig. 5—Complete schematic of the
FT100.

TEST LooP

it is bad—if so much as a single turn
is shorted on any winding—a lower im-
pedance will be reflected back into any
one winding by all the others. This will
cause the equivalent resistance in series
with the winding (across which a check
is being made) to increase. The Q of
the winding will therefore drop. The
faster decay of the oscillatory voltage
across the winding will show itself in
the higher than 4:1 amplitude ratio of
positive to negative half-cycles.

To simplify the measurement, the
meter scale of the FT100 is divided
into Goop and BAD sections. When the
ratio of negative half-cycle amplitude
to positive half-cycle amplitude is cor-
rect, the meter will read in the GooD
section on both tests. If the ratio is
incorrect (excessive), the meter will
read in the BAD section on one or both
tests.

Since flyback units fall into two basic
categories—low-efficiency (early-make)
and high-efficiency (present-day) units
—provisions are made on the FT100
for testing both. The technician need
not even know which kind of flyback
he is testing—he simply checks it on
both HI and Lo efficiency settings; and
if it passes one—or both—tests, the
unit is good. The complete circuit of

NEW DESIGN

the FT100 tester is shown in Fig. 5.

When a conventional width coil is
used, the FT100 is connected across it
(after one lead of the width coil has
been disconnected to remove the load
from the flyback). Where the receiver
has no width coil, the FT100 is con-
nected across the secondary of the fly-
back transformer (after one lead of
this winding is disconnected to remove
the yoke load).

Hi-fi sound system

The new ’55 Zenith TV sets have
several interesting features. The 22R21
chassis has a five-tube high-fidelity
sound system using a 6AU6 limiter,
6BN6 gated-beam discriminator, 12AX7
driver and phase inverter and two 6AQ5
tubes in push-pull (Fig. 6). Treble and
bass tone controls are used. The TV-
phono switch, in addition to switching
the receiver’s audio amplifier to TV or
phono, and cutting the C-R tube off in
the phono position, also changes the
amount of degenerative feedback intro-
duced. Fig. 7 shows how degeneration
applied to the first audio amplifier
varies at TV and phono settings. On
phono, the cathode resistor is partially
bypassed to ground by the 0.47-zf
capacitor and 820-ohm resistor. This

A
10 PIX FIL i 820n TREBLE SOUNDAMPL 47 ¥ BAQ5(2) A'IOK
y = 022 S0UND QUTPUT
350V
34 (o 6BN6 o= Eﬁ o
O 68NS T SOUND DISC 12AX7; [
b TK 1
o 1 |
B TO SOUND TAKE-OFF J 680K o
“oewono | ] B8AUS
o TO TV-PHONO
o— SOUNDILIMI e o SWITCH
= PHONO JACK '
H | =
J 1ooppt |
< imes PHASE INV
220K 400 p5y
g = b +l ™
o) - 0T soov
' B
TUNER SOCKET — y
= 00wyt

Fig. 6—Schematic diagram of the audio system of the Zenith 22R1 TV chassis.

e

2.2K
>
ST AUDI0 AMPL

820n
PHONO, TV
Fig. 7—How degeneration is varied.
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PICTURE CENTERING
ADJUSTMENTS

WIDTH CONTROL
SLEEVE

. Courtesy Zenith

Fig. 8—Brass sleeve controls width.
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HIGH PASS FILTER
eliminates TV interference

The model 114-330 High Pass Filter is an inexpensive
accessory providing clearer, sharper pictures for any te set.
1t effectively rejects all signals at frequencies
below 50 me, including communication-type, diathermy cnd
heat-transmitting interference, and industrial or
ignition interference « Circuits are double-skielded in
the 114-330 to prevent pick-ups of signals by
the Filter itself. Mounting/grounding strap
bleeds off rf interference direct to chassis ground.
Easily attached to chassis of any tv set.
Lists at only $5.45!
AMERICAN PHENOLIC CORPORATION
chicaga 50, illinois
In Caneda: AMPHENGL CANADA LIMITED, Toronio
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NEW DESIGN

reduces the degenerative feedback from
the voice coil. On ‘TV setting the by-
passing is eliminated.

The feedback is varied because more
audio signal is available for the TV
sound system than for the phono am-
plifier. If the same amount of degener-
ation were used at both settings, the
phono output would be very low.

In the 19R series receivers, width is
varied by adjusting a brass sleeve on
the neck of the picture tube (Fig. 8).
The sleeve is slid up and back and
rotated until proper width and linearity
are obtained. This control operates by
varying the strength of the magnetic
field around the deflection coils.

Metal-wrapped resistors will be found
in several circuits of the Zenith ’55
receivers. The metal wrapping consists
of a tight %2-inch band around a stand-
ard 2-watt resistor. The band is fas-
tened to the chassis by means of a
self-tapping screw. By carrying heat
away from the resistor, the band en-
ables it to carry 4 watts safely.

When replacing resistors of this type,

| mount the replacement the same way

as the original unit. If the metal mount-
ing clamp is not used, a resistor of
twice the wattage rating must be in-
stalled.

Minimizing push-pull distortion

The unbalance introduced by push-
pull output tubes due to their non-
uniform aging is a major cause of dis-
tortion in audio amplifiers. However
tube aging is not the only way such
mismatching may occur. When a weak

| or otherwise defective push-pull tube

AUDI- BALANCE - PUSH TO TEST
e a

1/212AXT  oN ? FEEDBACK LINE
PHASE INVERTER

s

225K+ 380V
0w 360
-’ 3

20k 1+
fow T1°

51K

270K

"}

Fig. 9—Circuit for testing output tube
matching in the Newcomb Classic 1500.

is replaced, an unbalance is likely to be
created since a new tube is being put

| into double harness with an old one.

Even when both tubes are replaced, it
1s not always simple to obtain two
tubes whose emission under load is
even approximately equal. (DMatched
tubes may sometimes be available at
an increased cost.)

Some hi-fi afficionados to whom money
or time is no object connect one or two
meters into the push-pull eircuit, mount-
ing them on the amplifier cabinet. When
a switch is thrown, the matching can
I be checked quickly.
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NEW DESIGN

A much simpler method of testing
output tube matching has been built
into a commercial hi-fi amplifier and
deserves honorable mention. The cir-
cuit is used in the 20-watt Ultra Fidel-
ity Classic 1500 amplifier (Fig. 9)
manufactured by the Newcomb Audio
Products Co. The method has been
described to constructors in the past,
but this is the first time I have seen it
in a commercial amplifier. Possibly
some readers remember otherwise?

A double-pole single-throw switch,
known as the AUDI-BALANCE, in con-
junction with a potentiometer used as
a distortion control make up the neces-
sary components. The switch is con-
nected between the two grids of the
push-pull tubes. The potentiometer is
in the cathode circuit of one of these
tubes.

When the hi-fi system owner—or
service technician—wishes to test the
output tube matching, he simply pushes
the AUDI-BALANCE switch to its oON
setting, shorting the grids of the two
output tubes to each other. This elim-
inates the audio signal input to the
speaker and permits only residual
power-supply hum to be heard. When
mismatching is present, this hum will
be much louder than usual. If a signal
is applied to the two grids, the balance
point is the one at which the output
reaches a minimum.

To test for, as well as correct, any
mismatch, rotate the distortion control
to the point where minimum hum is
heard in the speaker. The adjustment
sets the cathode bias of one tube to the
point where that tube’s plate current
is equal or nearly equal to the plate
current of the other tube. Since mini-
mum hum as well as minimum distor-
tion occur at this setting, the tubes are
easily balanced. END

Ravio Thirty-Five Pears Ago

In Gernsback Publications

HUGO GERNSBACK
Founder
Modern Electrics .1908
Wireless Association of A 1908
Electrical Experimenter 1913
Radio News . 1919
Science & Invention .1920
Television ... -1927
Radio-Craft 1929
Short-wave Cra 1930
Television NOWS ..o 1931

Some of the larger libraries still have copies of ELEC-
TR‘IICAL EXPERIMENTER on file for interested
readers

In March, 1921 Science
and Invention (formerly
Electrical Experimenter)

Radiophone on Motor Car

Radio Aids to Navigation

New Danish Radjo Invention

The Edison Effect and the Audion, by
Donald McNicol

Concerts Via Radiophone [birth of the
disk jockey]

Building a 150 to 20,000 Meter Radio
Receiver, by Bertram C. Rogers
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“Photofact Television Course”

A complete, simple explanation of modern Tele-
vision principles, operation and practice, Covers
Cathode Beam Formation and Control; Beam
Deflection Systems; Beam Modulation and
Synchronization. Includes analysis of CR tube
construction, camera tubes, voltage supplies,
saw-tooth generators, sync circuits, control
functions, receiving antenna circuits, RF input
tuning systems, IF systems, AGC, etc, Fully
illustrated. 208 pages, 834 x 11”7,

Order TV-1,0nly. ... .. ..

. . . .
“"Analyzing & Tracing TV Circuits”
Milton 8. Kiver’s new approach to television
servicing. Shows you how to best utilize the
data included on the schematic, so that you can
speed up repairs and earn more. Shows how to
trace specific sections of a TV receiver. The
importance of properly analyzing voltages on
the tube elements is stressed. Helps you solve
the toughest T'V service problems in the short-
est time. Fully 1llustrated 168 pages 8% x 117,
Order JA-1, only. . .$3.00

“TV Servicing Tlme-Suvers
A new, extremely helpful book by Milton S.
Kiver. Prepared in 5 sections presenting 51
*“Time-saver Tips” showing causes and cures
of common TV troubles. Shows how to improve
reception; includes practical time-saving tips;
covers alignment problems, etc. Any one of the
51 *‘tips” may save you more than the low cost
of this book. 124 pages; illustrated, 514 x 834",
Order JC-1,0nly. ..... ... ... ... .. ... $1.50

“TV Service Data Handbook”

A compilation by Milton 8. Kiver of the most
frequently needed charts, tables and formulas
required in TV servicing and installation. In-
cludes charts and tables on fuses, color codes,
attenuator pads. A section on trouble shooting
lists nearly all TV trouble symptoms along with
suggestions for locating the defective compo-
nent. Includes valuable mathematical constants
and electrical formulas. 112 pages, 535 x 814",
Order JB-1,0nly.................. ... $1.50

Look for the SAMS “BOOK TREE”
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“Fundamentals of Color Television”

Written by William F. Boyce. A complete explanation
of Color TV written so you can understand it. Tells you all
you want to know in 5 great chapters: 1. What You Need
to Know About Color TV (explains principles and terms);
2. Color Picture Reproduction (describes picture tube
types and function); 3. Principles of NTSC Color System
(describes color sighal, methods of transmission and
reception); 4. Color Receivers (theory of operation); 5. Circuit
Analysis of Color Receivers (full description of circuits

and special components). Complete, authoritative, fully
illustrated. 224 pages.53 x 815". Order BA-1, only. . $2.00

m at your Parts Distributor : Order from your Parts jobber today, or :
ite to Howard W. Sams & Co., Inc. 1

Make it a habit to browse [ . s
at the "Book Tree.” It's : 2205 East 46th St., Indianapolis 5, Ind. :
loaded with the time-saving, I My(check)(money order)for§—_enclosed. :
profit-building books you 1 . i
want and need to keep ahead : Send following books: 1
in every phase of Radio and 1 ]
TV servicing. Get these and 1 :
other Howard W. Sams | Name H
Publications at your Electronic : Address 1
Parts Distributor. City = :

P— {1} a

SAMS (oulstde U.S. A, priced slightly higher) j

o o
“Telecasting Operations”
Here, in one complete, easy-to-understand
volume, Harold E. Ennes tells the whole fasci-
natmg stor[y of the e%uxpment and techniques
used in Telecasting. Covers such subjects as:
The TV Camera; The TV Control Room;
Fundamentals of Studio Lighting; Network
Program Relay Systems; Maintenance Prac-
tices; Technical Production; Field Equipment
and Microwave Relays, lus hundreds of other
subjects. 600 pages; fully illustrated; 6 x 9”.
Order OH-1, only. . . $7.95

"Servicing TVin the Customer’s Home”
Provides practical, proved help for technicians
and outside TV service calls. (New enlarged
edition, including advance data on Color TV
receivers.) Saves time, work and chassis hauling
—shows how to make successful repairs on the
spot by using a VTVM and capacltor probe to
trace trouble; by “tube-pulling”’ to diagnose
audio and picture trouble; by performance tests
through analysis of the picture teqt pattern;
etc. 128 pages; illustrated; 534 x 814”7,

Order TC-1, ohly

“TV Servicing Short-Cuts”

This helpful book describes a series of actual
TV service case histories, each presenting a
specific problem about a specific receiver. The
symptoms of the trouble are outlined and then
followed by a step-by-step explanation of how
to solve it. Finally there is a discussion of how
this particular trouble can be tracked down and
solved in any TV set. 98 pages; 5% x 814",

Order TK-1, only. ... ... .. .. $1.50

“TV Test Instruments”

Provides basic explanations of how each test
instrument operates; describes functions of each
control and shows their proper adjustment.
Covers: Vacuum Tube Voltmeters, AM Signal
Generators, Sweep Signal Generators, Oscillo-
scopes, Video Signal Generators, Field Intensity
Meters, Voltage Calibrators, Describes use in
actual servicing. 180 pages; illus._; 8% x 117,

Order TN-1, only . $3.00

HOWARD W. SAMS & €O., INC.
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TV ANTENNA, Brach Colorcon
5408 conical type for black-and-
white and color reception. Cen-
ter elements prevent spikes on
color TV subearriers. Adjust-
able reflector acts as corrective
peaking filter on many TV
channels. Brach Manufacturing
(IEIO.,J200 Central Ave., Newark,

BROAD-BAND ANTENNA, JFD
Fireball, for deep fringe v.h.f.-
u.h.f. areas. Available in single-
bay model FB500 and stacked
model FB500S. Elements are
snapped into brackets without
screws or bolts. Has high di-
rectivity, 11.5 db gain and high
front-to-back and front-to-side
rejection of unwanted signals.
Uses reverse-phase multiplex
di-pole system which gives dual-
band operation of all elements
for channels 2 through 13.

Devices

T new

Wide-spaced booster and para-
sitic elements give maximum
signal pickup on all channels.
—JFD Mfg. Co., Inc., 6101 16th
Ave., Brooklyn 4, N. Y

INDOOR ANTENNA, Walsco
Star, designed for metropolitan
and suburban areas. Has built-in
electronic rotating and tuning
control. Turning control chang-
es_directivity by automatically
selecting ceorrect combination
of elements for each channel.

Three different size receiving
elements are tuned to pick up
v.hf. or u.h.f. stations in oppo-
site directions and on widely
separated channels.

Similar in appearance is the
Starlet model, without the elec-
tronic tuning.—Walsco Elec-
tronics Corp., 3602 Crenshaw
Blvd.,, Los Angeles 16, Calif.

REAR SPEAKER BAFFLE KIT,
General Cement Nos. 9180
bronze and 9181 gray. Has per-
forated metal grille and 3-pesi-
tion switch, permitting a choice
of either speaker or both simul-
taneously. — General Cement
Mfg. Co., 919 Taylor Ave., Rock-
ford, IIl

= [
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MINIATURE LOUDSPEAKER,
Jensen P275-Y. Designed for
use in very small radios—such
as the TR-1 transistorized
pocket radio recently intro-

duced by Regency in which it
made its first appearance—or
in transreceivers, paging units
and other equipment of similar
size and weight. Is 2% inches
in diameter and 1-3/32 inches
in depth; weighs less than 2%
ounces. Nominal voice coil im-
pedance 16 ohms at 1,000 cycles.
—Jensen Mfg. Co., 6601 S. Lar-
amie, Chicago, II.

LOUDSPEAKER, Quam-Nichols
Little Four 4A06, 4-inch perma-
nent magnet speaker. Its shal-
low construction facilitates in-

stallation in any radio or TV
set. Has rim mounting holes,
Alnico-V magnet with U-shaped
pot. Maximum watts input is
2.5; voice coil impedance 3.2
ohms—Quam-Nichols Co., 236
E1 Marquette Rd., Chicago 37,
1L

SUBMINIATURE RECEIVER,
Telasco Telecommander 9518,
for radio control on the Citi-
zeng band (27.255 mc). Light
weight, has high sensitivity,
shock stability and reliability.
The 3Q4 circuit and the self-
contained P-100 subminiature
relay are housed in a Bakelite

= Yok vt ame

case. Built-in 6-pin plug ac-
commodates all external con-
nections to antenna, batteries
and escapement.

Frequency 27.255 mc; low
voltage, 1.5; high voltage 67.5.
Weight 3 ounces, dimensions
1% x 2% x 1% inches.—Amer-
i\?ar;{ Telasco Ltd., Huntington,

CATHODE REJUVENATOR
TESTER, B & K model 350, en-
ables TV service technician to
check and repair weak and in-
operative TV picture tubes
without removal from TV set.
Unit tests for emission, inter-

Day by day more and more

people are making High Fidelity

a part of their everyday life.

These handsome River Edge cabinets
have been designed to make it _’atl’_'_-—.‘l-'
effortless to assimilate —J.
High Fidelity equipment _

into any home decor. &

River Edge cob-
inets ore priced
from $17.50 to
$85.55. Pre-cut, pre-drilled
panels are availeble
to specifications at

nominal charge,
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element shorts, leakage, open
circuits, grid cutoff, gas con-
tent, and probable useful life;
restores emission and bright-
ness, removes shorts, repairs
open circuits. Weighs 5 pounds
and is 11 x 7% x 5 inches.—
B & K Manufacturing Co., 3731
N. Southport Ave., Chicago 13,
111,

CAPACITANCE SUBSTITU-
TION BOX, Eico model 1120K
(kit) and model 1120 (factory
wired) enables rapid substitu-
tion of a wide range of RETMA
capacitance values. Helps find
the value of badly damaged or
otherwise illegible capacitors
by substitution.

Range: .001 to 0.22 uf; min-
imum accuracy = 10%. Most
capacitors rated 600 volts, low-
est rating 400. Eighteen-position
switch selects any value rapid-
ly; 5-way jack-top binding
posts connect practically any
type of test lead; equipped with
silver-mica and molded plastic
tubular capacitors.—Electronic
Instrument Co., Inc., 84 Withers
St., Brooklyn 11, N. Y.

LHTOR
gt 19K 80
sogat 110

CEICT

CABLE, Belden No. 8275 Cellu-
line. Inner core new type poly-
ethylene expanded 100% to
density of 0.47, forming mil-
lions of tiny unconnected cells,
each filled with inert gas. Ap-
proximately 50% of internal
area inert gas, making it water-
proof. Dielectric constant 1.5.
Does not kink or crush in in-
stallation. Nominal impedance
300 ohms, nominal velocity of
propagation 809, nominal ca-
pacitance per foot 4.6 Huf.
Belden Manufacturing Co., 4647
W. Van Buren St., Chicago 44,
1.

TV SWEEP GENERATOR KIT,
Heath 7S-4, provides significant
improvements over previous
Heathkit models in linearity,
better oscillator and automatic
gain circuitry, higher r.f. out-
put, and new controllable in-
ductor for center-sweep opera-
tion. All-electronic sweep.
Deviation controllable from 0 to
40 mec, depending on base fre-
quency.

Output frequency on funda-

mentals from 3.6 to 20 mc in

MARCH, 1955

(Continued)

four bands. Output impedance
50 ohms, terminated at both
ends of cable. Markers avail-
able from 3 sources. Crystal
oscillator provides 4.5 mec and
niultiples thereof. Variable os-
cillator covers 19 mec to 60 mc
on fundamentals, up to 180 mc
on harmonics. Provision for use
of external marker. Effective
2-way blanking eliminates re-
turn trace; phasing control is
available also. Calibrated for
all v.h.f. and u.hf. channels,
this model covers all frequen-
cies encountered in mono-
chrome TV, color TV, and FM.
—-Heath Co., Benton Harbor,
20, Mich.

RACK-MOUNTED OSCILLO-
SCOPE, Hickok 670R, has d.c.
amplifiers for good square-
wave response, even down to
d.c.

Sensitivity 18 mv per inch.
Demodulator circuit for view-

ing modulation on r.f. signal. |

Recurrent linear sweep: 3 to
50,000 cycles. Reversing switch-
es for both horizontal and ver-
tical deflection. Fixed sweep
frequency for horizontal and
vertical waveforms to TV re-
ceivers. Both negative and
positive synchronizing. Line
phasing control approximately
180°. Wide-band vertical am-
plifier useful beyond 2 me. Di-
rect-coupled, balanced push-
pull amplifiers for both vertical
and horizontal deflection. Pro-
vision for Z-axis modulation.
Three-step attenuator in hori-
zontal amplifier, plus vernier
attenuator control.—The Hick-
ok Electrical Instrument Co.,
10531 Dupont Ave., Cleveland
8, Ohio.

CAPACITOR CHECKER, In-
struments for Service Cap-
Checl:, checks capacitors while
in cireuit.

An a.c. ohmmeter method is
used, showing total impedance
of circuit containing capacitor

being tested. Provision is made
for supplyving external a.c. volt-
age of higher frequency than
the internal 60-cycle normally
used, making instrument useful
for smaller capacitors. Charge—
discharge tests are also pro-
vided for, and instrument has
built-in voltmeter and ohm-
meter—all using one master
function switeh. Instruments
for Service, Inc.. %6 S. Grand
Ave., Baldwin, L. I, N. Y,

professional
tube testers
by EMIC

featuring ...
Lowest Prices
Precision Construction
Widest Instrument Choice
Advance-designs

EMC MODEL 204
Tuhe — Battery — Ohm Capacity Tester

Easy, direct readings for all tubes from.75 to
117 filament volts « Flexible four-position

MODEL 204P lever-type switches positively protect
Gy $55.90 against obsolescence « Large, 412" three-
MODEL 204C color, “'reject-good” scale meter « Checks
o nteloatel batteries under rated load « Uses emission

$54.90 test « Checks continuity, shorts, opens and
MODEL 207 leakages » Line voltage control for varia-

tions from 105 to 135V » Checks resistance
to 4 meg. ohms, capacity to 1 mfd., leakage
to 1 meg. ohm .Easy-to-use roll chart-
Handsome, hand-rubbed oak carrying case
with removable cover.

204 Tester with

extra large

7" meter

for counter yse.
$65.90

EMC MODEL 205 Emission Tube Tester

Standard emission method accurately checks
all tubes (with filament volts between .75 to
117V.) « Individual sockets » Compensates
for line variations between 105-135V. « Flex-
ible four-position lever-type switches posi-
tively protect against obsolescence » Checks
continuity, shorts, opens and leakages
Large, clear, 412" three-color, “reject-good”
scale meter » Handsome, hand-rubbed oak
carrying case with removable cover » Easy-
to-use roll chart

EMC MODEL 206
Mutua! Conductance Tube Tester
414" three-color meter with calibrated mi-
cromho and “reject-good’ scale checks mu-
tual conductance and gas content e Plate
current sufficient to check emission and
mutual conductance « Flexible four-position

MODEL 205P
(il $47.50
MODEL 205C
{counter-case)
$46.50

MODEL 206P lever-type Switches positively protect
(ill.) $83.50 against obsolescence o Easy, direct, read-
MODEL 206C ings for all tube types « Individual sockets «
{counter case) Instrument fuse replaced from panel front «

$79.50 Easy-to-use roll chart « Handsome, hand-

rubbed oak carrying case with removable
cover

New
EMC MODEL 208 Portabie Tube Tester

Requires nosupplementary equipment ¢
Completely tests-all tube types for quality,
shorts, leakages, filament continuity and
opens between any two tube elements « Ad-
justable line voltage visually assures accu-
rate quality testing « Space saving, portable
case, 5%” x 6%~ x 2%, fits serviceman's
“caddy case’" « Individual sockets « Matches
Hi-Fi fubes » Comes with detailed instruc-
tion book and tube listings.

=V

ELECTRONIC MEASUREMENTS CORPF
280 LAFAYETYTE STREET NEW YORK 12, N. Y.
EXPORT DEPT.— 136 LIBERTY ST. N. Y.

MODEL 208
(itl.) $24.90

MODEL 208P
(Oak carrying

case) 27.90
MODEL CRA (pic
=ture tube adap
~ter for 204,205
208) $4.50
(CTA for 206}
$6.50

Free,oo

write Depf
RE-3 for your
copy of complete
catalog TODAY 1
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BUILD 15 RADIOS

ONLY

AT HOME $|995

With the New Improved 1955 (R
Progressive Radio “EDU-KIT”

NOW INCLUDES
HIGH FIDELITY,
SIGNAL TRACER, and
CODE OSCILLATOR /'3

o ATTRACTIVELY GIFT PACKED -,
o FREE SOLDERING IRON i
o NO ADDITIONAL PARTS NEEDE
o EXCELLENT BACKGROUND FOR TV
o 30 DAY MONEY-BACK GUARANTEE
o SCHOOL INQUIRIES INVITED

o ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY

WHAT THE PROGRESSIVE RADIO
"EDU-KIT" OFFERS YOU

Our Kit is designed to provide a fundamental backaround in radio, with
the basic facts of Radio Theory and Construction Practice expressed simply and
clearly. You will_gain a knowledge of basic Radio Principles involved in Radio
Reception, Radio Transmission and Audio Amplification.

. You will Jearn how to identify Radio Symbols and Diagrams; how to build
radios, using regular radio circuit Schematics; how to mount varicus radio parts;
how to wire and solder in a professional maaner. You will learn how to service
and trouble-shoot radios. You will iearn code. You will receive training for
F.C.C. Novice License. You will learn High Fidelity.

alinsg

‘"EDU-KIT"®

In brief, you will receive a practical basic education in Radio, worth many
times the smalil price you pay.

THE KIT FOR EVERYONE

The Progressive Radio “Edu-Kit’’ was specifically prepared for any person
who has a desire to learn Radio. The Kit has been used successfully by yaung
and old in afl parts of the world. It is not necessary that you have even the
slightest background in science or radio.

he Progressive Radio "*Edu-Kit"’ is used by many Radio Schools and Clubs
in this country and abroad.
throughout the world.

e Progressive Radio ‘‘Edu-Kit'' requires no instructor. All instructions
are included. All parts are individually boxed, and identified by name. illustra-
tion and diagram. Every step involved in building these sets is carefully ex-
plained.

PROGRESSIVE TEACHING METHOD

The Progressive Radio '"Edu-Kit"’ comes complete with instructions. These
instructions are arranged in a clear, simple and progressive manner. The theory
of Radio Transmission, Radio Reception, Audjo Amplification and servicing by
Signal Tracing is clearly explained. Every part is identified by illustration ang
diagram. You wiil learn the function apd theory of every part used.

The Progressive Radio ‘‘Edu-Kit uses the principle of ‘‘Learn by Doing''.
Therefare you will build radios, perform_jobs, and conduct experiments to iilus.
trate the principles which you lecarn. These radios are designed in a modern
manner, according to the best principies of present-day educational practice, You
begin by building a simple radio. The next set that you build is slightly more
advanced. Gradually, in a progressive manner, you will find yourself constructing
still more advanced multi-tube radio sets, and doing work like a professional
Radio Technician. Altogether you will build fifteen radio circuits, including Re-
ceivers. Transmitter, Code Oscillator and Signal Tracer. These sets operate on
105-125 V. AC/DC. An Adaptor for 210-250 V. AC/DC operation is avaiiable.

It is used by Armed Forces Personnel and Veterans

Ol1aVvVyY JAISSIYOO0OUd IHL HLIM IWOH LV SoOot1avy sl

You will reccive every part necessary to build 15 different radio circuits,
Our ‘‘Edu-Kit'' contains tubes, tube sockets, chassis, variable condenser, elece
trolytic d y paper C » resistors, line cord, selenium rectifier,
tie strips, coils, hardware. tubing, etc. No solder or hook-up wire included.

Every part that you need is included, These parts are individually pack-
aged, so that you can easily identify every item. A soldering iron is included, as
well as an Electrical and Radio Tester. Complete, easy-to-follow instructions are

1 All parts are guaranteed, brand new, carefully selected and matched.
In addition, the *“ Edu-Kit’' now contains lessons for servicing with the

Progressive Signal Tracer, F.C.C. instructions, quizzes, high fidelity instructions,

TROUBLE-SHOOTING LESSONS

Trouble-shooting and servicing are included. You will be taught to recognize

LEARN RADIO AT HOME WITH THE PROGRESSIVE RAD1O

valIX-na3l,.

and repair troubles, You will build and learn to operate a professional Signal
Tracer. You receive an Electrical and Radio Tester, and learn to use it for radio
repairs. While you are learning in this practical way, you wilf be able to do
many a repair job for your neighbors and friends, and charge fees which will
far exceed the cost of the '‘Edu-Kit”’. Herc is your opportunity to learn radio
quickly and easily, and have others pay for it..

FREE EXTRAS

e

<

Q

o

-

-4

- e ELECTRICAL & RADIO TESTER ¢ ELECTRIC
; SOLDERING IRON o TV BOOK o QUIZZES
N

I

1

1

1

AVGOl TIVH

Progressive "Edu-Kits" Inc. 497 Union Ave. Brooklyn i1, N.Y.

I DN SR IS I E W e
MAIL TODAY—Order shipped same day received.
30-Day Money-Back Guarantee. Include ALL FREE EXTRAS

[0 Send "Edu-Kit'"' Postpaid. | enclose full payment of $19.95 (U.S.A. only).
[0 Send "Edu-Kit'"* Postpaid. | enclose full payment of $20.95 {Outside U.S.A.).
[] 2i0-250 V. Adapter for ''Edu-Kit'""—$2.50.
[J Send "Edu-Kit" C.O.D. | will pay $19.95 plus postage {U.S.A. only).
[0 1 wish additional information describing "Edu-Kit". No Obligation.
] Send me FREE Radio-TV Servicing Literature. No Obligation.

1 PROGRESSIVE “EDU-KITS” INC.

I 497 UNION AVE., RM. 102 G, PROGRESSIVE BLDG., BROOKLYN 11, N.Y I
On Shipment to a New York City Address, add 60c sales tax
L W W N NN NN NN NN EFYFEEE R
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CAPACITOR-RESISTOR ANA-
LYZER, Pyramid model CRA-1,
has built-in quick-check unit
that permits testing suspected
capacitors, in circuit without
disconnecting capacitor or dis-
turbing the circuit.

Tests for shorts, opens and
intermittents, leakage current

and insulation resistance, as
well as measures capacitance,
resistance and power factor.
Equipped with quick-charge
switch to decrease charging
time constant when testing high-
capacitance paper capacitors.
For safety, discharge feature is
provided, permitting capacitor
to be discharged before being
removed from the test.—Pyra-
mid Electric Co., 1445 Hudson
Blvd.,, North Bergen, N. J.

VIDEO SWEEP GENERATOR,
Tel-Instrument 1106. Has fre-
quency sweep of 50 ke to 6 me,
with uniform output adjustable
from 1 mv to 2 volts peak-to-
peak into a 750-ohm load from

source impedance of 75 ohms.
Front panel switches control
maximum of 10 optional erys-
tal markers, furnished to cus-
tomer specifications.

Attenuation from 0 to 63 db
by a pushbutton attenuator
with 20 db, 10 db, and 3 db
steps, in addition to a continu-
ously variable 0-10 db attenu-
ator.—Tel-Instrument Co., Carl-
stadt, N. J.

5 IN 1 TUBE BRIGHTENER,
Tele-Matic model CR-70, im-
proves reception of all types of
cathode-ray tubes through use
of its five positions—series,
parallel, electrostatic, electro-
magnetic and isolation.—Tele-
Matic Industries, Inc., 16 How-
ard Ave. Brooklyn, N. Y.

PREAMPLIFIER - EQUALIZER
Webster model 97-0 control unit

WWW.americanradiohistorv.com

(Continued)

can be used to control tone and
volume of radio, tape recorder,
TV set or phonograph, and pro-
vide equalization for all types
of phono records.

Two equalizer selectors—one
for high-frequency rolloff and
one for low-frequency turn-
over provide total of 25 com-
binations of settings. Has 6-
position input selector for
tuner, TV set, tape recorder,
microphone, magnetic and cera-
mic cartridges. Variable bass
and treble tone controls with
boost and cut of 15 db as well
as master gain control and
loudness control. Filter control
with two cutoffs of 5,000 and
7,000 cycles cuts off seratch on
old or worn records. Frequency
response 20 to 20,000 cycles
%1 db. Dimensions 4 x 15 x 9
inches.—Webster Electric Co.,
1900 Clark St., Racine, Wis.

REJUVA-TESTER, TeleTest,
model FT100, combines cathode-
ray tube testing and rejuvenat-
ing. Portable and checks cath-
ode-ray tubes for interelement
shorts in both hot and cold
conditions. Rejuvenates by re-
moving contamination from
cathode surface.—TeleTest In-
strument Corp., 31-01 Linden
Pl., Flushing, N. Y.

PANEL METER, Triplett model
420-P1, a 4-inch meter with
plastic case and molded base.
Case front projects over rim
of the instrument giving longer
scale length. Mounts on studs

inserted through the panel,
and is available in two basic
types d.c. permanent-magnet

moving coil and a.c. iron vane.
—Triplett Electrical Instru-
ment Co., Bluffton, Ohio.

AT .
e

s -
WICROAMPERES %

PULSE TRANSFORMERS, Ac-
me, available in a series of
metal case design with glass-
seal terminal header plates,

RADIO-ELECTRONICS
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also encapsulated in molded
epoxy resin with several types
of terminal connections. De-
veloped for triggering and
counting circuits, and for d.c.
isolation, inversion, pulse shap-
ing and pulse transmission cir-
cuits. — Acme Electric Corp.,
1375 W. Jefferson Blvd., Los
Angeles, Calif.

SERIES HEATER CHECKER,
G-E, for series-string tubes in
TV sets, a.c.-d.c. radios, and
portable radios. Service tech-
nician need only insert tube in
one of four sockets available.
If tube heater is satisfactory, a

small lightbulb in the checker
lights immediately, no warm-
up time needed. Heater (bat-
tery powered) has sockets for
picture tubes, octal, 7- and 9-
pin miniature tubes.—General
Electric, Electronics Park, Syr-
acuse, N, Y

REPLACEMENT UNITS. Merit
models HVO-28, HV0-29, HVO-
30, flybacks designed to cover a
number of Motorola units, will
also cover Crosley, Hallicraft-

ers and Hoffman replacements.
HVO0-33, 34 and 35 are designed
to replace RCA units in 135
models.

Models MDF-75
and MDF-76 are
deflection yokes for Motorola
and RCA sets, respectively.

Models TV-125, 126, 127, 128
and 129 are video if. trans-
formers covering a large per-
centage of all replacements in
the 40-46-mc band. — Merit
Transformer Corp.,, 4427 N.
Clark St., Chicago, Ill.

SIX ELECTRONIC COMPO-
NENTS, RCA, for use with 21-
inch color TV tube. Deflecting
yoke (230D1) provides full 70°
deflection. Converging magnet
assembly (231D1) has three
pairs of horizontal and vertical
coils and three ferrite magnets.
Dynamic convergence inductor
pack 223R1 contains six coils
with two each used in red, blue
and green convergence circuits;
224R1 pack is assembly of three
coils, one for each of the three
—red, green, blue—convergence
circuits.

Horizontal output and high-
voltage transformer (24671)
for use with the 230D1 deflect-
ing yoke is capable in a suitable
regulated voltage-adder circuit
of supplying up to 25 kv to the
focusing electrode.

Vertical deflection output
transformer (247T1) operates
with parallel-connected 6BL7-
GT twin triode as driver tube
to provide ample deflection with
good sweep linearity.— Radio
Corporation of America, Tube
Division, Harrison, N. J.

FLYBACK TRANSFORMERS,
Ram models X070 and X116 for
replacement in Zenith receiv-
ers. These horizontal output
transformers have special ter-
minal lead distribution, high-
voltage stand-off construction,
and anti-corona spray feature.
—Ram Electronics Sales Co.,
Irvington-On-Hudson, N. Y.

1 S, aspucatmn

CRYSTAL CARTRIDGES,Shure
models W78, W68 and W70, re-
place 210 of the most commonly
used cartridges.

Model W78—dual-volt, dual-
weight—replaces 149 and also
steel or aluminum case car-

(Continued)
tridges with either high or low

output.
Model W68—dual weight—al-
so replaces either steel or

aluminum case cartridges with-
out adjusting tone arm balance.
Equipped with A62A silent-
tracking muted-stylus needle.
Model W70 replaces 20 Web-
ster CX and C series. Equipped
with all necessary accessories.

Uses pin jacks to eliminate
threading of leads through
tone arm. — Shure Brothers,

Inc., 225 W. Huron St., Chicago
10, Il

HI-F1I CARTRIDGE, Sonotone
1P, features high compliance
and extended frequency re-
sponse. Available in two ver-
sions—one for 33’s and 45’s and
the other for 78’s. Requires

el

e

neither equalizer nor pream-
plifiers, and is unaffected by
moisture or temperature. Small

-will fit into a large number
of tone arms. The replacement
needle NIP snaps into place
and is available with either dia-
mond or sapphire tip—Sono-
tone Corp., Elmsford, N. Y. ExD
All specifications given on these
pages are from manufacturer’s data.
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scoop of the year.

AMAZING BARGAIN

The new 1955 TV mmanual is the
Covers all im-

eor SUPREME 1955 TV

COVERS ALL POPULAR SETS

Supreme TV manuals have all needed
service material on every popular TV set

[T e
syrasset FOBUCATIONS

195

Servicing Trfarmotion

_E L ——""New

ew Edition service data per dollar of cost. Get

Wt

portant sets of all makes in one
giant volume. Your price for this
mammoth manual is only $3. This
super-value defies all competition.
Other volumes at only $3 and $2
each. Each manual has a whole
year of service material. Includes
all data needed for quicker TV re-
pairs. Practically tells you how to
find each fault and make the repair.
More pages, more diagrams, more

Covers all important 1955 Sets the best for less. Get SUPREME.

—

Y elevision

Servicin

TELEVISION SERVICING COURSE

Let this new course help you in TV servicing.
Amazing bargain, complete, only $3, full price for
Giant in size, mammoth in scope,
t like a $200.00 correspondence course.
picture faults, circuits, adjustments,

'3

all lessons.

topics Jjus
Lessons on
short-cuts, UHF, alignment facts, hints,
antenna problems, trouble-shooting, test
| eqguipment, picture analysis. Special, only

1954

e
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Most - ()flcu - \'oeJaJ

RADIO
DIAGRAMS

1 Seryicing Informotion

Supreme Publications

Sold by All Leading Parts Jobbers

RADIO DIAGRAMS

Here is your complete source of all
needed RADIO diagrams and service data.
Covers evervthing from most recent radios
to pre-war old-timers; home radios, auto
sets, combinations, Changers, and port-
ables, Sensational values Still sold at
pre-Korean prices. Only $2 for most vol-
umes. Kverv Radio manual contains large
schematies, all needed alignment facts,
parts lists. voltage values. trimmers, dial
stringing, and helpful service hints. All
volumes are large in size, 8%xll inches,
about 192 pufes. See coupon at right for a

complete list of these low-priced manuals.

of every important manufacturer. Here is
helpful, practical, factory-prepared data
that will really make TV servicing and
adjustment easy for you. Benefit and
save with these amazing values in service
manuals. These giant TV manuals have
complete circuits, alignment facts, test
patterns, response curves, service hints,
all recommended changes, voltage charts,
waveforms, and many double-page dia-
gram blueprints. Here is your TV service
material to help you do more expert work
quicker; and priced at only $3 and $2 per
manual covering a full year of material.
Be ready to repair any model by having
in your shop all nine TV volumes listed
in coupon below. Or try the new 1955 TV
manual to see what an amazing bargain
you get for only $3. Send trial coupon for
prompt shipment, or ask your jobber.

The repair of any tele-
vision set is really simple
with Supreme TV service

manuals. Every set is cov-
ered In a practical manner
that will simplify trouble-
shooting and repair. This is
the help ¥ou need to find
toughest faults in a jiffy.
Each $3 TV volume covers
a whole year of service ma-
terial. New Television Serv-
icing Course will aid you
in learning TV. Be wise.
buy Supreme Manuals only
once each year Instead of
spending dollars every tweek
for not needed data.

“"NO-RISK TRIAL ORDER

COUPON

SUPREME PUBLICATIONS, 1760 Balsam, Highland Park, ILL.

Rush today Radio manuals checked at left
and TV manuals below. Satisfaction guaranteed.

0 New 1955 Television Manual, $3.

Radio Diagram Manuals |

Most.Often-Needed Series |
(See full description at left.)

[ 1954 Radio Manual, §2.50

0 1953 Di:ul:’ams ok I ] 1953 TV Manual, $3.

0 1952 Radio EACH , O 1952 Television Manual, $3.

D 1951 Diagrams 2.50 O 1950 Television Manual, $3.

O 1950 Manual | $2. . by

Q 1949 Radio 0] SERD D L

0 1948 4 PRICED Il:] Televislon Servicing Course, complete, only..%$3.
01947 & .

0O 1946 g AT ONLY = O I am enclosing $..0. 0.«

01942 3 s O Send C.0.D. I am enclosing $... ..
01941 o |

01940 3 1 Name: ]

01939 & EACH | BIME: s soocesssocsssncesooss

O 1926.1938 Manual, $2.50

O Master INDEX only 25¢ | Address: veeesseocssooscaoarscossnsosoansn

WWW.americanradiohistorv.com

0 1947 TV & FM, only $2.

0O 1954 Tv, $3.
[0 UHF Manual, $1.50
0 1951 TV, $3.
O 1949 Tv, $3.

... Send postpaid.

.deposit.
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MINIMUM CIRCUIT LOADING...

peak to peak
measurement

with input

impedance of

10 megohms shunted
by a capacitance

of only

15 micromicrofarads!

| the 980 'Iine

VACUUM TUBE

Other 980 Line Instruments

Model 980
Analyzer

Model 981
Tubechecker

Model 985
Calibrator

Model 983
Oscilloscope

Model 984
Sweep Generator

|
|
|
|
|
I
|
|
l
|
|
|
|
|
|
!
|
|
I
I
|
i
|
]
|
|
|
|
|
I
|
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Model 982

VOLTMETER

Here is the most convenient, most versatile and portable
VTVM available. Battery operated, it is completely iso-
lated from spurious response due to stray a-c fields and
circulating ground currents. Accuracy is =3% d-c,
*=5% a-c RMS, sinusoidal wave form. Impedance 10
megohms d-c; 2.8 megs a- RMS; 1 meg a-c at 130 mmf
peak to peak; 10 megs at 15 mmf peak to peak with LC
probe.

RANGES :
D-C and Peak to Peak Volts 1.6 8 40 160 400 800 1600
A-C Voits 16 8 40 160 400 800 1200
Low-C Peak to Peak Volts 16 80 400 1600
Ohms XIMeg X100K X10K XIK X100 X10 X1

(10 ohms center)

Frequency Response —to 300 KC on peak to peak; to 2 KC on AC rms; to

300 MC with RF probe, (available as accessory).

Battery Life —Battery A, Approx. 90 days, 8 hours, easily replaceable. Battery
B, Approx. | year, 8 hours per day.

For complete details see your distributor, or write for
literature . . . WESTON Electrical Instrument Corp.,
614 Frelinghuysen Avenue, Newark 5, New Jersey.

WESTON

980 line
test equipment

RADIO-ELECTRONICS
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ATTACKS BAIT ADS

In a drive against unscrupulous oper-
ators in the Buffalo area, the Radio
Television Service Association of West-
ern New York has launched an adver-
tising campaign directed at set owners
and inviting them to report all instances
of service abuses to the association.

The campaign points out that adver-
tisers offering service. or merchandise
at unreasonably low prices cover their
losses by adding charges to the adver-
tised minimum. In such cases the total
bill is often much larger than what a
reputable service company would
charge. The public is urged to read a
Better Business Bureau booklet on the
subject.

RTSA reports in its ads that several
hundred complaints on TV service were
referred to it in 1954, the vast majority
being handled to the complete satisfac-

Technicians

.,&‘?‘

tion of the customer. Those that were
not so concluded were against non-mem-
bers of the association, since RTSA as
a group is responsible for and guaran-
tees the service work of its members.

BARLOWE ELECTED

The Radio Television Guild of Long
Island chose Murray Barlowe, presi-
dent; Jim Lyons, vice president; Chris
Stratigos, corresponding secretary; Bob
Henderson, recording secretary; Jim
Thornton, treasurer, and George Volk-
ens, Sergeant-at-Arms, for 1955. Trus-
tees for Nassau, Queens and Suffolk
Counties were also elected.

The guild is very much interested in
the subject of licensing. The December,
1954, issue of The Guild News printed
a detailed story of the New York City
license hearing, attended by a number
of members, and also printed in full the

text of the license law proposed for
N. Y. C. It was announced that Max
Liebowitz, president of NETSDA, would
disecuss the subject at a coming meeting.

FRSAP ELECTS

The Federation of Radio Service
Men’s Associations of Pennsylvania
elected Bert Bregenzer (RTSA, Pitts-
burgh) as chairman for the 1955 term.
Charles Knoell (TSA, Philadelphia) was
elected vice president; Leon J. Helk
(LRTA, Carbondale), -corresponding
secretary; William Lansberry
(BCARTSE, Hollidaysburg), recording
secretary, and L. B. Smith (MRSA,
Hershey), treasurer.

RTTG NEWS

A new service association newspaper,
the Radio Television Technicians Guild
(of New England) News, has appeared.
Volume I, No. I is dated December, 1954.
The larger part of the editorial space is
devoted to an introductory Guild Mes-
sage, but there is enough news scat-
tered throughout the issue to indicate
that active guild chapters exist in New
Bedford and Fall River, Mass., as well
as Boston.

The new paper is printed—on excel-
lent paper—and contains six pages. The
center page carries a short technical
item on color TV by the veteran instruc-
tor A. C. W. Saunders and is removable

(Continued on page 126)

COYNE offers
LOW COST

Training in

Spare Time AT HOME

The future is YOURS in TV-RADIO!
A fabulous field —good pay—fascinating work—
a prosperous future! Good jobs galore, or inde-

FREE DETAILS

including
information about

pendence in your own business!

Coyne brings you the first truly lower cost, MODERN —QUALITY
Television Home Training; training designed to meet Coyne stand-
ards. Not an old Radio Course with Television ““tacked on’’. Here
is MODERN TELEVISION TRAINING including working knowl-
edge of Radio. Includes UHF AND COLOR TV. No Radio background
or previous experience needed. Personal guidance by Coyne Staff.
Practical Job Guides to show you how to do actual servicing jobs —
make money early in course.

With Coyne Television Home Training you pay only for your
training, No Costly “Put together kits".

8.w. CODKE

President
a M :
ELECTRICAL SCHOOL :

A TECHNICAL TRADE INSTITUTE OPERATED
NOT FOR PROFIT

500 S. Paulina Street, Chicago 12, Dept. 35-TR4

Coyne—t "n-
ing ., .the largest, oldest, best equipped
residential school of its kind, Established

1899. Send coupon for details,

MARCH, 1955
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easy Payment Plan.
No obligation,

no salesman will call.
|_C°YNE ELECTRICAL SCHOOL
I Television Home Training Div. -

| 500 S. Paulina St., Chicago 12, Ill.,

| Dept.35-TR4

| Send Free Picture Folder and details on Tele-

| vision Home Training. This does not obligate
me and no salesman will call.

| Name

{ Address.

| City State

D Check here if interested in Resident School
Training in Chicago.
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Superior's new
Model 670-A

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 Built-in ISOLATION TRANSFORMER
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts reduces possibility of burning out

OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts meter through misuse.
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes

RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 Megohms The Model 670-A comes 4
CAPACITY: 001 to | Mfd. | to 50 Mfd. {Good-Bad scale for  housed, in a rugged : !

checking quality of electrolytic condensers.) cracklie-finished steel
REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms cabinet complete with

INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries test leads and operating NET
DECIBELS: —6 to +18 +14 to +38 434 to 458 instructions,

Superior's new
Model TV-11

SPECIFICATIONS:
Y Tests alt tubes including 4, §, 6, 7, Octal, Lock- to damage a fube by inserting it in the wrong
in, Peanut, Bantam, Hearing Aid, Thyratron socket.
Miniatures, - Sub-miniatures, Novals, 'Sub-minars, % Free-moving built-in roll chart provides com-
Proximity fuse types, etc. plete data for all tubes.

% Uses the new self-cleaning Lever Action Switches Newly designed Line Voltage Control compen-
for individual element testing. Because oll ele- * sates for vagriaﬁon of any L?ne Yoltage beh«?een

Measures 6% x 92" x 42"

menfs are numbered according fo pin-number
in the RMA base numbering system, the user [SRYoltsLa ndjiso Volfs..
can instantly identify which element is under % NOISE TEST: Phono-jack on front panel for
test. Tubes having tapped filaments and tubes plugging in either phones or external amplifier
with filaments terminating in more than one will defect microphonic tubes or noise due to
pin are truly tested with the Model TV-11 as faulty elements and loose internal connections.
any of the pins may be placed in the neutral

_— position when necessary. el ;‘\"ggls_l‘a’blboft"g';

’ f % The Model TV-1l does not use any combination e e ased]

. . type sockets. Instead individual sockets are rubbed oak cabinet com-
used for each type of tube. Thus it is impossible Plete withPortable cover

EXTRA SERVICE — The Model TY-II may type oscillator incorporated in this model

be used as an extremely sensitive Con- will detect leakages even when the fre- NET

denser Leakage Checker. A relaxation quency is one per minute.

SUPERIOR'S NEW MODEL TV-40

C.RT. TUBE TESTER

A complete picture tube tester Tests all magnetically defiected
% for little more than the price vk tubes . . . in the set . . . out
of a "make-shift" adapter!! of the set . . . in the carton!!

The Model TV-40 i absol - .
plete! Seelf-containled,s i;cslgd‘;;ggly hflqiw. SPECIFICATIONS.

in power supply, et . .
in fhe ohly P e meT o eapicturelitulies Tests ALL magnetically deflected picture tubes from 7
inch to 30 inch types.

®
test suclt\ t_ubc;s: that ish bg the ufe gg
@ separate instrume; i £ . . ..
exclnatvely _usw :ens]tn:bgv éger'sindce‘za"s?ng ® Tests for quality by the well established emission
number of picture tubes! method. All readings on '"Good-Bad'' scale.
® Tests for inter-element shorts and leakages up to §
EASY TO USE: megohms.

Simply insert line cord into any 10 ® Tests for open elements.

volt A.C. outlet, then attach tester Model TV-40 C.R.T. Tube
socket to tube base (fon Trap Need Tester comes absolutely
Not Be on Tube). Throw switch up complete—nothing else to
for quality test . . . read direct on buy. Housed in round cor-

Good-Bad scale. Throw switch down nered, molded bakelite NET

P> for all leakage tests. case. Only....c.....

NO MONEY WITH ORDER — NO C. 0.D.

e T e e —— e —— e — — — — — — — e e e e e e e e e e e e e — — s —

ry any of the above in- | |

| any of 10 days before | MOSS ELECTRONIC DISTRIBUTING CO., INC. ]
Dept, D-109, 3849 Tenth Ave., New York 34, N.Y. Name l

you buy. If completely sat- | Pleage send me the units checked. I agree to pay down ithi i

F . payment within |

isfied then send down pay- | 10 days and to pay the monthly balance as shown. It is understood d

ment and pay balance as in- | there wl%lhlhe no ﬂnance,hinterest olrt any othﬁr char;]ges. prtl)viderl 1 seng Address |

< . my monthly pavments when due. i8 further understood that shoul

dicated on coupon. No 1In I fail to make payment when due, the full unpaid balance shall become Cit 7 Stat |

terest or Finance Charges | immediately due and payable. Y. ZOTe........ State.... = I

Added! If not completely | Mode) 670-A. -Total Price $28.40 |- Model TV-11.........Total price $37.50 Model TV.40. =g g Total, brice s;i.osg

. - i . - . a o

satisfied return unit to us, %%:t?nyw'igu‘-me monthe, Balance $3.50 | | ﬁv‘c}fth?y org m?mt:sy_s' Balance manthly” for 3 montha: |

no explanation necessary. o e e e e P s e e e e e — — — —— — o ———— e e —_—
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The Model
TV-50

A. M. Radio  F. M. Radio

Amplifiers

A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing:

Black and White TV Color TV

ncTIoN
fitecron

wEw YORK, USA

au0i0

R. F. SIGNAL GENERATOR:

The Model TV-50 Genometer provides complete coverage for
A.M. and F.M. alignment. Generates Radio Frequencies from 100
Kilocycles to 60 Megacycles on fundamentals and from 60 Mega-
cycles to 180 Megacycles on powerful harmonics. Accuracy and
stability are assured by use of permeability trimmed Hi-Q coils.
RF. is available separately, modulated by the fixed 400 cycle
sine-wave audio or modulated by the variable 300 cycle to 20,000
cycle variable audio. Provision has also been made for injection
of any external modulating source.

VARIABLE AUDIO FREQUENCY GENERATOR:

In addition to a fixed 400 cycle sine-wave audio, the Model TV-50
Genometer provides a variable 300 cycle to 20,000 cycle peaked
wave audio signal. This service is used for checking distortion in
amplifiers, measuring amplifier gain, trouble shooting hearing
aids, etc.

BAR GENERATOR:

This feature of the Model TV-50 Genometer will permit you to
throw an actual Bar Pattern on any TV Receiver Screen. Pattern
will consist of 4 to 16 horizontal bars or 7 to 20 vertical bars.
A Bar Generator is acknowledged to provide the quickest and
nost efficient way of adjusting TV linearity controls. The Model
TV-50 employs a recently improved Bar Generator circuit which
assures stable never-shifting vertical and horizontal bars.

CROSS HATCH GENERATOR:

The Model TV-50 Genometer will project a cross-hatch pattern
on any TV picture tube. The pattern will consist of non-shifting,
horizontal and vertical lines interlaced to provide a stable cross-
hatch effect. This service is used primarily for correct ion trap
positioning and for adjustment of linearity.

VARIASLL

7 Signal Generators in One!
R. F. Signal Generator for A.M.

R. F. Signal Generator for F.M.
Audio Frequency Generator
Bar Generator

Cross Hatch Generator

Color Dot Pattern Generator

L W W W W WY

Marker Generator

DOT PATTERN GENERATOR (For Color TV)

Although you will be able to use most of your regular standard
equipment for servicing Color TV, the one addition which is a
“must” is a Dot Pattern Generator. The Dot Pattern projected
on any color TV Receiver tube by the Model TV-50 will enable
you to adjust for proper color convergence. When all controls and
circuits are in proper alignment, the resulting pattern will consist
of a sharp white dot pattern on a black background. One or more
circuit or control deviations will result in a dot pattern out of
convergence, with the blue, red and green dots in overlapping
dot patterns.

MARKER GENERATOR:

The Model TV-50 includes all the most frequently needed marker'
points. Because of the ever-changing and ever-increasing number
of such points required, we decided against using crystal holders.
We instead adjust each marker point against precise laboratory
standards. The following markers are provided: 189 Kc., 262.5 Kc,,
456 Kc., 600 Kc.,, 1000 Kc., 1400 Kc., 1600 Kc., 2000 Kc., 2500
Kc., 3579 Kc, 4.5 Mc, 5 Mc, 10.7 Mec. (3579 Kc. is the color
burst frequency.)

The Model TV-50 comes abso- s 50

lutely complete with shielded
leads and operating instructions.
Only o P T ) NET

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0. D.

Try it for 10 days before you e e e e e S " = a
buy. 1f Completely satisfied | P;OSS ELECTRgNI(..'.r DISTRIBUTING CO., INC. I
then send $11.50 and pay bal- | ept. D-109, 3849 Tenth Ave., New York 34, N.Y. Name I
ance at rate of $6.00 per | Pl-iﬂ-se Ir;sgaom hgo'ciel Tv?&?bo' agree ff?‘ ﬁ;av s|f|.so I
. within ys an pay $6. er mon ter.
month for 6 months- No In- | it is understood there will be ng finance, infeerree‘:f Gi:r Address |
terest or Finance Charges | any other chqrqes, provided | send my monthly pay-
Added! If not completely sat- I ||’nefnf7 \:hen c:e. It is f:rfhﬁr ungersfo;.bd 1:helf should I
: N . ail to make payment when due, the full unpaid i
isfied rei_:uln unit to us, no | balance shall become immediately due and pavapble. City Zons. ... State. oy I
explanation necessary. b e e P |
————————————————————————————— -
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TECHNICIANS' NEWS (Continued)

for filing. Saunders, who founded the
Boston Guild many years ago, is also
the technical editor of the paper.

ANOTHER SET ALL SHOT

The Western “technician” who used a
rifle to release a jammed picture tube
from its yoke (see “Sure-Fire Service,”
page 144, RApI0-ELECTRONICS, January,
1955) has a parallel in a Philadelphia
customer. According to P.R.S.M.A.
News, a man came into Kinney’s Radio
and TV Repair Shop and asked for his
TV set. The owner told him to drop
back in a couple of days and he’d have
it fixed. This was not good enough for
the customer. After an argument, he
drew a revolver and shot one bullet
into the picture tube and two into the
chassis. “Now you can have the set,”
he told the startled shop owner and
walked out.

100K SERVICE TECHNICIANS?

Tremendous gains in TV service and
installation business were predicted by
J. A. Milling, vice president of Howard
Sams Co., in a recent talk to the com-
pany’s sales representatives. Stating
that the number of service technicians
was 70,000 in 1950, he said that the
number has now grown to over 90,000.
By 1959, the number should increase to
130,000. Sales and installation business
in 1954 totaled $1.5 billions and in 1959
would be over $3 billions, he estimated.

An even larger estimate of the num-
ber of service technicians was made re-
cently by Charles M. Odorizzi, RCA vice
president, who believes that the indus-
try is already employing “nearly
100,000” service technicians and sees
$2.7 Dbillion service business in 1957
(Rap10-ELECTRONICS, February, 1955,
pages 117 and 120).

NEW GROUP EXHIBITS

The Northern Lancaster County Elec-
tronic Service Association, called by the
Pennsylvania Federation News one of
the newest groups in the state, exhibit-
ed at the recent fair held in Ephrata.
The main attraction at the association’s
booth was an RCA TV Eye, connected
to several sets displayed throughout the
fair. Over 20,000 people visited the
display and filled in cards to win one
of the 10 prizes given by the organiza-
tion.

ARTSD 1955 OFFICERS

Dave Arick is president of the Asso-
ciated Radio-Television Service Dealers
Association of Columbus, Ohio, with
Paul Herman as vice president, Dick
Dewitt, secretary, and Jim Cumbow,
treasurer.

NEW TV ANTENNA USE

The Leach family of Newman Grove,
Neb., owe their lives to an efficient TV
antenna installation. When fire broke
out in the Leach farmhouse recently,
Mr. and Mrs. Leach and their two teen-
age children were trapped on the second
floor by the flames. Using the well-in-
stalled antenna mast as a slide, the en-
tire family escaped. END

RADIO-ELECTRONICS
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Hughes, viomeer developer of Important new programs are
under way in the Radar Re-
search and Development Divi-
leader i< radar fire control, sion for the development of
ground radar and data process-
ing networks. In these projects,
of ground radar and data Hughes engineers are drawing
on their extensive experience in
the successful development of
radar fire control systems and
airborne computers.

The data gathering for these
ground networks will be per-
formed by very high power radar
using advanced high-speed scan-
ning techniques developed by

airborne digital computers, and

now enters the jield

processing systems.

Visit the
HUGHES EXHIBITS
Booths 753. 755. 757

I.R.E. Hughes under sponsorship of the
NATIONAL CONVENTION U. S. Navy. The processing,
and transmission, and correlation of

RADIO ENGINEERING SHOW ' the great mass of data involved
will be handled by large-scale
digital systems. This equipment

§ must be designed to meet strin-
gent tactical requirements for re-

liability and maintainability.

Rl (10

tof the types of work included:

New York City, March 21, 22, 23, 24
Headquarters, Waldotf-Astoria Hotel
Exhibits, Kingsbridge Armory

TRANSISTOR CIRCUITS
DIGITAL CIRCUITS

MAGNETIC DRUM AND
CORE MEMORIES

LOGICAL DESIGN
PROGRAMMING
ADVANCED RADAR TECHNIQUES

Shown here is Engineers
a new magnetic
drum memory for
the Hughes
airborne digital
computer. Many
of the techniques
it employs will be
used in the
ground radar
data processing
systems.

G

and Physicists

Application of the techniques,
special knowledges and individ-
ual talents indicated here is
creating positions at all levels in
the Ground Systems Department.
Engineers and physicists with
experience in the fields listed, or
those with exceptional ability in
these directions, are invited to
consider joining our Staff.

K3 o pbe » odsty ivis, v/ a8 R

siifc. - HUGHES

and
Engineering RESEARCH
Staff AND DEVELOPMENT

LABORATORIES

Culver City, Los Angeles County,
California
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WITH CARRYING STRAP AND TEST LEADS
COMPLETELY WIRED AND TESTED.

:® Checks

resoldering.

Convenient

tor.

A flip of the

the circuit.

condensers in
the circuit and elimin-
ates the time consuming
need of unsoldering and an

The only direct reading
microfarad meter,

jacks  for
using CAP-CHECK with
frequencies from audio
generator or RF genera-

Large easy-to-read dial.
instantly gives the con-

dition of the capacitor
without removing it from

Eliminates the need for
carrying multiple units,
Has built in voltmeter,
ohmeter, plus the
capacity meter — All
using one master func-
tion selector switch.
Uses a 4'2' precision
microammeter,
Engineered and precision
made to give dependable
and accurate service.
Each instrument backed
switch by written registered
warranty and conforms
to standard RTMA guar-
antee,

AC only $4495 |

i ’nc xsouru GRAND AVENUE.
: ALDWIN, LONGISLAND, N. Y

OPPORTUNITY ADLETS

Rates—45¢ per word (including name,
address and initials). Minimum ad 10 words,.
Cash must accompany all ads except those
placed by accredited agencies. Discount,
10% for 12 consecutive issues. Misleading
or objectionable ads not accepted. Copy for
May issue must reach us before March 15,
1955.
Radio-Electronics

25 W. Broadway, New York 7, N. Y.

REPAII!S ON ALL MAKES OF WIGH-FIDELITY
SPEAKFERS, Amprite Speaker Service, 70 Vesey St.,

New York 7. N.Y.

FIFTY assorted new resistors—$1.00, Postpaid. Test
equipment repaired—Kits construeted. Free list. Bigclow
Iilectronics, Pioncer Road, Beulah, Michigan,

“Buy Surplus Radio. Electronic Equipment direct from
Government. List $1.00. Box 169AK. East Htfd 8, Conn.”

SPEAKER RECONING: Guaranteed workmanship, C&M
tecone Co.. 255 Tioga St., Trenton 9, N.J.

TURES—70% to 90% DISCOUNT. Government, manu-
turers. jobbers, efc. surbluf. Guaranteed 1 dear, Free
catalog on reauest. Cadillac Trading, Dept. AA, 231-07
Linden Blvd., Jamaica 11, N.Y.

DIAGRAMS FOR REPAIRING RADIOS $1.00. Televi-
sion $2.00. Give Malke. Model. Diugram Service, Box
672-RE, Ilartford 1, Conn.

HI-FIDELITY BARGAINS—Brand new, factory packed
Collaro RC-54, dual sapphires, 45 spindle—$38.75. Fenton
(Knglish) Hi-RFidelity Basic 734 1S tape recorder with
tln se 4- pole motors, pusti button conirols and head—
§49.85. ALL ITEMS PREPAID. Tuners, Amplifiers,
kers, Baffles, Turntables, eic, ALL LOW PRICED,
"x; TY UNLiM:

SW, PREIAID —WRITE TODAY, 1D
ITED. 63-03 38th Ave., Woodside 71,_A A
TELEVISION JOBS—Names and addresses of com-

panies to contact. $1.00 Fitzgerald, Dept. A-23, 815
Countryside Drive, Wheaton, Illinois,

Used Correspondence Courses, Books, Dought, Sold.
Rented. Catalog Kree. Educational Exchange, Summer-
ville, Ga.

TUBES—TV, RADIO, TRANSMITTING, AND SI’ECIAL
PURPOSE  TYPES BOUGHT, SOLD AND EX
CHANGED. Send details to B. N, Gensler W2LNI, 512
Broadway. N.Y. 12, N.Y.

TEST EQUIPMENT REPAIRED—New modern lah
equipped to handle all makes and types of meters and
testers. Free estimates. Catalogue av«ulahle General
Electronic Dist. Co., 100 Park Place, N.Y. N.Y,

ALL MAKES OF LLT(‘TRICAL I\STRUMENTS AND
TESTING equipment repaired, Write for free catalogue
on new and used instruments at a savings. Hazelton In-
strument Co.. 128 Liberty Street, New York, N. Y.

MODEL 480 SIMPSON GENESCOPE like new in orig-
x(;ml carton, $225.00. Tom Kane, 1221 Crater, Dover,
hio.

21 PAGES PLANS ‘‘l-tube Receiver’” (record 12,000
miles) with 6 issues ‘‘Radiobuilder” $1,00. Laboratories.
328-B Fuller, Redwood City, California.

“A'\_ A AN/APR 4, other ““APR.””, “'TS§-*’ "IE-"
ARC-1, ARC-3, ART-13, B(-348, etc. Microwave Equip-
ment. Frerything Surx)lus Qpecml tuhes, Tee Manuals,

Lab Quality Equipment, Meters. Fast Action, Fair Treat-
gzlem Top Dollar! Littell, Fairhills Box 26, Dayton 9,
hjo.

BUY WHOLESALE 25,000 itemsCatalog 25c. Mat-
thews, 1472-P-5, Broud\my. NYC 36.

SPEAKER RICONING: 25 vears experience. Michigan
Speaker Reconing Service, 930 Metropolis. Marine City,
‘\Imlugan

WANTED—Pre-1920 wireless equipment, hooks, etc.
W6GTH 1010 Monte Drive, Santa Barbara, California.
ALUMINUM TUBING. Angle and Channel. Plain and
Perforated Sheet, Willard Radcliff, Yostoria, Ohio.

RECORDISTS! Exchange tulking and musical tabes
internationally! Box 1404-W. San Francisco 1

I'ower Transtormers Rebuilt: all makes, Victor It32—
§12.85. Red Arrow Radio, 924 Metropolis, Marine City,
\llclugau

25-50% DISCOUNT guaranteed. Factory Fresh LI’ ree-
ords: 69c and up; Dre-recorded tabes. Send 20c for
catalogne. SOUTHWEST RECORDS. 4710 Caroline,

Houston 4, Texas.
WAL, 1420

TELEVISIONS, WORKINGS. $30 UI.
South Itamlolph, Arlington 4, Virginia.

INCREDIBLE! ONE TUBE radio receives television, I'M
broadcast, CAP and amateurs. Special tube and diagram
onlv $2.00. Wired assembly $2.00. Springtield Interprises,
BO\ 54-F2, 8pringfield Gardens 13, New York.
Thousand “QUALITY” Business Cards $3.95. Stickers
$2.95. Tostpaid. Trowbridge, 812-13 West 75th, Chi-
cugo 21.
Transistor _Geiger Counter Kit Diagram, instructions
3.50 kit from $29.95 up. Free information. J. ung
(,o S0U Stockton Si., San Francisco 8, Calif.
TV FM ANTENNAS. ALL TYPES INCLUDING UHF.
Mounts, accessories. Lowest prices. Wholesale Supply Co.,
Lunenburg 2, Mass.

TV GLO-TEST

This sensational new all-purpose tester does the work of equipment cost-
ing nearly 12Y2 times as much. Recently featured in RADIQ-ELECTRONICS
and other publications, the GLO-TEST has been bought and used enthusi-
astically by hundreds of TV and Radio Servicemen, Sound Technicians,

Amateurs, Experimenters and Electricians.

More than 50 uses: Pixtube Tester—AC-DC; Measures Voltage to 50 KV;
Signal Generator; Signal Tracer; Tube Tester; Resnstor and Capacitor Meas-
urements; Checks Distortion, Luneanty Accuracy is comparable to VTVM.

GLO-TEST complete with test leads and instruction

booklet, postpaid . ... ..., . i e only $14.50
Send check or money order. Satisfaction guaranteed. Free literature on

request. Dealer Inguiries Invited.
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Replaces $279 in TESTING EQUIPMENT

- V. A ENTERPRISES, Dept. AA, 608 E. Rosecrans Blvd., Compto

FULLY GUARANTEED
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Technotes

PRINTED ERROR
IN MOTOROLA 53R

Complaints of hum have been re-
ceived on early-run sets of the Motorola
53R series. The trouble has been traced
to an error in the printed circuit which
leaves the lower end of the .047-uf a.c.
line bypass capacitor (C3) floating.
This should have been returned to
ground, which is the outer edge of the
etched, printed surface.

This is visible from the rear of the
receiver with the cover removed. To
correct the trouble, bend the capacitor
pigtail so it touches the outer edge of
the printed plate, and solder in place.
This error has been corrected in later
production runs. — Motorola Service
News

BENDIX AUTO RADIOS

Fuse blowing is a frequent occur-
rence in Bendix auto radios in late-
model Fords. The lead to the radio
switch grounds to the chassis when the
supporting brackets of the radio case
are tightened. Tape the wire and move
it sufficiently to prevent contact with
the chassis.—Edgar B. Kastelbery

PHILCO MODEL 46-1209

If noise in this receiver is traced to
a defective converter tube, or if this
tube becomes defective frequently,
future difficulty can be eliminated by
replacing the 4,000-ohm resistor in the
plate circuit with a 47,000-ohm unit.
The 100,000-ohm resistor between B
plus and cathode of the 7TF8 must be
removed when this is done.—George
Anglado

MOTOROLA 21T3

The trouble was intermittent audible
clicks accompanied by a flicker in screen
brightness. All indications pointed to
arcing in the high-voltage supply. All
tests and observations in total darkness
failed to reveal the trouble. Finally, a
simple trick located the trouble.

I used a long piece of varnished
spaghetti as a stethoscope and soon
located the trouble in the high-voltage
capacitor. In this model the source of
the arc is so close to the flyback trans-
former that you are very likely to
jump to the wrong conclusion as I did.
The intermittent disappeared when the
capacitor was replaced.

Shorts in the low-voltage supply of
this set are often traced to a gob of
solder on the selenium rectifier connec-
tion next to the chassis. Shorts at this
point ruined rectifiers in two of these
sets.—Fred E. Kelley

RADIO-ELECTRONICS

»
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TECHNOTES (Continued)
UNUSUAL SOLDER JOB

This was another of those sets the
customer brought to the shop. I couldn’t
help noticing how well he had cleaned
off the top of that 12%-inch Magnavox
TV chassis.

“She just won’t play,” explained the
owner. “I’m in a hurry—Ilook it over
and I'll be back later.”

Sure enough. Nothing. I turned the
chassis over on its side and took a quick
preliminary look. Everything seemed
normal. Nice soldering. But how come
some of those joints have a peculiar
off-color look?

Well, there’s one needs resoldering.
Might as well get it now. So I put the
iron on it. With a quick puff of smoke,
the solder disappeared! »

After-vesoldering about 45 connec-
tions, on which Mr. X had used Liquid
Solder, I had that little Magnavox
happy once again. Liquid Solder, inci-
dentally, is a plastic cement and a very
fine insulator!—W. C. Collins

“RABBIT EARS”

When signals are weak on TV sets
using “rabbit ears,” check the lead-in
where it comes out of the plastic bottom
of the antenna. I have seen several of
th:se antennas that had been moved
around on the top of sets to such an
extent that one of the lead-in wires
broke where it enters the base. If one
of the wires is broken, open the base
and splice the wires.—B. W. Welz

SPEAKER REPAIRS

Frequently a service technician finds
the voice coil off center after using
radio cement for a minor repair on a
small speaker. The cement contracts
while drying and pulls the cone with it.

In many such cases, the voice coil
can be recentered by applying cement
to an area approximately equal to that
of the repair and diametrically oppo-
site it.—Ralph Bennett END

i

CONTROL SNAPS ON

New quickly installed controls an-
nounced by Centralab should be a real
timesaver for the technician. They are
mounted by simply pushing them into
the mounting hole where they are held
firmly by six spring clips on the control.
They are being made available in values
which will replace about 75% of the
usual TV rear-end short-shaft controls.

MARCH, 1955

3 MONEY-MAKERS

THESE FINE, LOW COST INSTRUMENTS PAY FOR THEMSELVES QUICKLY!
Necessities for black-and-white TV, a MUST for COLOR TV!

- TV Gomponent Tester

PERFORMS 6 VITAL FUNCTIONS

The industry’s
biggest value ! SIX
instruments in one
compact unit—
terrific as a PIC-
TURE TUBE
TESTER...FLY-
BACK & YOKE
TESTER . . . SE-
LENIUM RECTI-
FIER TESTER...
CONDENSER
TESTER ... CON-

S ER ... PICTURE
‘_e_u?;;_ 8o TUBE REACTI-
R VATOR.

You get $176 worth of Test-
ing and Repair Instrumenta-
tion in 1 efficient unit for
ihe amazing low price of only

$4995

TINUITY TEST- |

A complete picture tuhe
testing and repair unit.
It TESTS picture tubes—
nmeasures Cathode emis-
sion, locates shorts be-
tween elements; locates
high resistance shorts or
1eakage a8 high as 3 meg-

REACTIVATES dim tubes
without removal from set

PARKS OUT high
resistance shorts in CRT'S
and other tubes.

$3495

Field Strength Meter
For Baﬂery Operation and 110 V AC

Saves 509 of ine
stallation cost . .
Measures pic sxg‘nal
sirength directly
from antenna . .
Xdentifies TV, FM.
TVIsignals . Has
12 channel selector;
multiplier switch
weak _ signal
. Range is
micro-

volts . . . A must in
fringe areas, UHF
or VHF.

Model FSM-SB, for B1ktery Operatvon Bnd $89
IS,

RF.

A Make Big Profits with this
W Tester-Reactivator
;'i- Sparker

1 ';l 'tﬁ\‘l\“am

A —
- ”GRT TESTER—REACTIVATOR

Same as Tester-Reactivator-Sparker,
% but without Sparker, only $19.95

CRT SPARKER

SPARKS OUT high resistance shorts
. in CRT’s and other tubes by appli-
cation of 15,000 volts of

$19.95

........ only

Tester -

Checks low and high
impedance Yokes and
Flybacks... Detects
even one shorted
turn...An improved
Continuity Checker:
Checks condensers
for opens, electrical

110V AC. Welght 22 1b

1| shorts, or leakage.

1 (Ordinary continu-

| ity testers will not
do this).

A $59 value for

$2 495

Fbeack—Yoke—Gontinuily

in 1 low cost unit

p——

RN

ool

iy
122X BaCK-YOXE—CONTIMYI 1y
TESTER

I

TS

N

no(zaton

|
Q- 9

- :
n@ F
ky ’* i

ro
WAL e

s,
¥ accm,
Lo e,

Complete line of

COIN TV SETS

¢ into HI-Fl with an Kk Also COIN BOXES for oper-
Ge t $ only $4 MOST ating any TV set. Many un-
me ON offers You he hiE usl]lal. &rg;‘xt-rxall:irfxg featurles; - 8
BAUEIEO N S R e | | S, o o
UN\Ts_f‘mess;e:ke, Systems, nger with )
‘5",%uaanq|ish Recod guperb Ampli- - Install the Finest
%?;:\ond N:&d\r_eM.\jn,‘o“ Serigned, for } MASTER AMPLIFIED and COMMUNITY
fiers . . . ComPle  udget.
easy l:::::\la:'? eve rv fasf%;“dERsELL TV ANTENNA SYSTEMS
assor enable YO 0 and give you Let Transvision help solve your problem with
A[\XJe COMPETlpTIONEcTXO FREE engineering advice. Also write for—
ICE
FULL PB} Write, wire, phon e FREE Technical Manual for Community and
**Holvf | Hi-Fi P,ogram . ! Master TV Systems. Write for it now.
unique Dealer L "EeSEEENEsEsEsNERTRENSSRENRRERESRERREREE,
]
'TRANSVIS'ON INC., NEW ROCHELLE, N. Y. =
Dept. E3 g
:D SOl M. e :
WRITE FOR 2 O Enclosed find § deposit. Balance C.0.D. 4
&0 My JOBBER is - E
(A TAIOGS E Name H
2 Address. H
. a
JOBBER INQUIRIES INVITED &S State :
SN SESESNEENEEUEEENNESEENESEEANsEEEEENESS
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(T'S BIGGER AND BETTER THAN EVER!

VS e s -
T e 3 e &

3 "

B-A’s NEW 1955

 §FREE CATALOG

164 BIG PAGES _ ... B
LOADED WITH SAVINGS [« " -
AND NEW ITEMS IN
RADIO, TV, ELECTRONICS

DEALERS
SERVICEMEN
SCHOOLS
CHURCHES
THEAIRES
HOTELS

PUBLIC UTHtiTiEs
EXPERIMENTERS

INCLUDES 23 PAGES

OF AMAZING enGivees
BARGAINS. NOT FOUND et
IN ANY OTHER CATALOG

1
I :oi OVER 20 1iARS TNE STMBOL 0f Tt nnest quaury [
40 TN LOWAST Pricis me 1ot muecTRORNs mowstary B8 '

M e q

i

A COMPLETE BuYING GUIDE FOR EVERYTHING IN-
I I
/|
!
¢

RADIO ﬂ@ 5 5 lu'

BURSTEIN-APPLEBEE CO.

BURSTEIN-APPLEBEE CO. Dept. S,
1012-14 McGee St., Kansas City 6, Mo.

ELECTRONICS wumsan 55

SURSTIIN. aPpLIRLS co
- 10124 MeGHT 31, xg
.. INSAS CITY, mO.

=

TELEVISION

-

SEND FOR IT TODAY!

|
|
l [ Send Free B-A Catalog No. 551.
|
i
I

NEW! Elegtro)

completely assembled
6 and 12 VOLT
DC POWER SUPPLY

Fasten

INSTALLATIONS WITH THE

LIST LA-75

$1.35

Pat.
Pending

at a comparable KIT PRICE

0 to 8, 0 to 16v. completely variable; 0
to 10 amps. at 12v. continuous. Operates
all auto radios. For relays, low voltage
devices, battery charging, etc. Less than
5% ripple over rated ranges. Withstands
high voltages.

MODEL ““B’’ FILTERED DC

POWER SUPPLY
For testing, servicing, operating low
power 2-way mobile auto radios. 1 Mo-
del ""B” delivers 6v. at 20 amps. 2
Model "B’s” in parallel deliver 6v. at 40
amps. $49.80
MODEL 'S’ Converts Battery Radios
to AC AlLL-Electric

Assures hum-free reception from any
14v., 1 to 6-tube battery radio using
115-volt, 50-60 cycle source. Fits battery
space. Guaranteed three years. $11.10

See Your Parts Distributor or Write for Bulletin

ELECTROPRODUCTS LABORATORIES
4501-Ra N. Ravenswood Ave., Chicago 40, IlI.
Canada: Atlas Radio Corp., Ltd., Toronto

New twin-lead grip
speeds connections.

Flame-proof, waterproof.
All hardware included.
UL Approved indoors or
out. Carry one arrestet
to fit all needs. Ask your
distributor now.
Dept. G

THE RADION CORP,

1130 W. Wisconsin Ave.,

Chicago 14, I,

ANOTHER

Radjon

FIRST
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Eascen,

MISCELLANY

THE FUND REACHES
$11,573.86

. FREDDIE-WALK

9& FUND

S we go to press, Christmas is still
fresh in our memories, and we
here at RADIO-ELECTRONICS would like
to say a word of thanks to all the many
people who were kind enough to re-
member with special greetings little
Freddie Thomason, armless and legless
son of Herschel Thomason, radio tech-
nician of Magnolia, Ark.

Although we have no recent news of
Freddie to report, we know from his
father’s last letter that he has been
progressing steadily. He has a fine time
exploring the house and immediate
neighborhood on his new legs and,
except for an oceasional tumble or two,
he manages to get around almost as
well as any normal youngster. In the
near future he will be fitted with his
first pair of artificial arms, an event
both he and his parents, as well as
everyone here, are looking forward to
with a keen sense of anticipation.

Freddie is growing fast, just as fast
as any normal child his age. Therefore,
from here on in almost constant adjust-
ments of the mechanical limbs on which
he depends, and upon which he will
depend for the rest of his life, will have
to be made. New arms and legs will
have to be fitted periodically.

The Help-Freddie-Walk Fund is thus
working on a long-range basis, and we
sincerely hope that our readers will
see the necessity for such planning and
cooperate to the fullest extent of their
capabilities. Thousands and thousands
of dollars are still needed to see Freddie
through to maturity, and we are count-
ing on you to help out whenever you can.

Please send your contributions in as
often as you can. No amount is too
small to receive our sincerest thanks
and appreciation, and every donation
is acknowledged by letter. Make all
money orders, checks, etc., payable to
Herschel Thomason. Address all letters
to:

Help-Freddie-Walk Fund

¢/0 RADIO-ELECTRONICS Magazine
25 West Broadway

New York 7, N. Y.

FAMILY CIRCLE Contributions... ... $ 602.50
RADIO-ELECTRONICS Ceontributions

as of Oct. 15, 1954, . oo o 10,890.11
Anonymous, Scott Air Force Base, 1ll... 2.00
Anonymous, Minneapolis, Minn..__.......... 5.00
Mrs. Helene Buckby, Honolulu, Hawaii.. 10.00
George H. Critz, Mandeville, La..... ... 1.00
Van H. Ferguson, Tallahassee, Fla. ....... 5.00
June O. Fischer, Los Angeles, Calif.. 10.00
H. Goldstein, White Plains, N. Y. 5.00
Catherine T. Haley, Chicago, Ill. 1.00
E. T. Jones, R.C.A_, Camden, N. 2.00
Just a Friend, Worcester, Mass....... 2.00
Mary Krull, Passaic, N. J. - 10.00
Michael Krull, Jr., Passaic, N, J._____ .. 5.00
Mrs. Stella C. Pencosky, Bridgeville, Pa. 1.00
F. C. Purkeyville, Corvallis, Ore... ... 20.00
Alexander Rys, Minneapolis, Minn......_.. 25
Joseph R. Sorger and Co., Morton, Pa. 1.00
A. Tiefenbruner, Bronx, N. Y. . 1.00
TOTAL CONTRIBUTIONS as of

Jan. 17, 1955, $11,573.86

RADIO-ELECTRONICS
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Effective

Distribution M I e*
with -

TV TAP-OFFS

TV set connections to the line have been the most critical and trouble-
some points in distribution systems. This is no longer the case. B-T Tap-Offs are the
simplest means ever devised for connecting TV receivers to a feeder line or riser.
Installation is practically avtomatic. There is no break made in the line and no
splices are required. Precise impedance match is assured, and because the fine
is not damaged, B-T Tap-Offs may be removed at any time without affecting con-
tinued performance.

Type MTO-=11
for Outdoors
These ingenious, low-cost compact con-  Type MTO-11 is completely weatherproofed
nectors have a flat response across the and is designed for outdoor applications in con-
entire TV band. Shunted capacitance is necting 59/U cables to RG-11/U lines. A messen-
less than 1 mmf, thereby virtually elimi- ger cable clomp is built on for added convenience
noting the causle for gZost reﬂZcﬁons in installation and for additional strain relief.
’

picture smear and loss of signal strength.  Type MTO-59 is intended for indoor opplica-
Insertion loss is less than V2 db, per- tions in connecting 59/U receiver leods to 59/U
mitting their use in many instonces' with- riser cables. Unit is designed to provide a woll
U preomplmcoﬁon A built-in network outlet, and is furnished with a flush woll plate.

gives 17 db inverse isolation (34 db set- Type MTO-11.._ ... ... cach$7.00 list
to-set}) which may be increased where Type MTO-59.........ccoeach 7.00 list
required. Packed 6 to the carton
Type MO SO For complete specifications and installation data, write to Dept. CC-3
for Indoors W
BLONDER-TONGUE LABORATORIES, INC., WESTFIELD, NEW JERSEY | EB-!

Manufacturers of TV Amplifiers, Boosters, Converters, Accessories, and Originators of the B-T Masterline and ‘Add-A-Unit’ Master TV Systems

MARCH, 1955 131
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-
A of Wﬁ’ﬂef

OPENS and CLOSES

YOUR GARAGE DOOR

with the

@

/'?e;«fw?werv“““““

Remote Control
Garage Doot Openet

Y

s

Press A Button
On The Dash

OPEN AND CLOSE FROM

YOUR OWN CAR

Everyone can afford this
modern convenience!

* It's really simple to install . . .
one man can do'it easily!

* Takes just an afternoon with
common hand tools; no soldering.

* Complete instructions assure
professional- type installation.

Available from electronic parts distributors
Hlustrated literature upon request
> AP ANY 4727 N. DAMEN AVE.
ll SOMPANY clicaGo 25, ML

Manvufacturers of electronic equipment since 1928

132
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radio-electronic

ALIGNMENT AID

I use this simple electron-ray indi-
cator as a substitute for a v.t.v.m.
when checking a.v.c. action in receivers.

L = v

5Y3-GT oH l
OR EQUIV 3

-—0
N7YAC

6US HTR
85 Teov E__—-»—

@ N o
TO AVC LINE o3
TO 8- OR CHASSIS l [
The grid of the 6U5 connects to the
a.v.c. line in the receiver through a

shielded cable. The switch grounds the

I3
5]

grid when the indicator is not in use.

The power transformer may be any
convenient type salvaged from an old
radio. It should deliver 125 to 350
volts each side of center of the high-
voltage winding and should have 5- and
6.3-volt heater windings. Because my
transformer supplies 700 volts center-
tapped I used a voltage divider to
supply voltage for the 6U5 and bring
the full voltage output to a terminal
so the unit can be used as an auxiliary
power supply.

When checking the a.v.c. line for
signal strength the unit acts as a
meter. Thus, for a known plate volt-
age the 6Ub5 can be calibrated to meas-
ure the a.v.c. voltage directly.—Robert
E. Flanagan

BIDIRECTIONAL COUNTER

The diagram shows the circuit of
a direction-sensitive electronic counter
designed at the National Bureau of
Standards to keep separate counts of
objects passing in either direction. The
device is described in the bureau’s
Technical News Bulletin.

When the unit is in operation and
ready to count, V1 and V2 are biased to
cutoff by light falling on the phototubes
connected directly to their control grids.
V1 conducts when the beam to its photo-
tube is broken. Current through T1
produces a voltage pulse through rec-
tifier V3 and charges Cl. When con-
duction starts, V1’s cathode goes posi-

tive, supplying a positive triggering
pulse to the control grid of V6 and a
positive d.c. voltage to the control grid
of V7. Simultaneously, the voltage on
V1’s screen drops and applies a nega-
tive pulse to the shield grid (grid 2)
of V8. V6 and V8 do not conduct at
this time because there is no voltage
on their plates.

When the object moves forward to
break the beam to the phototube con-
nected to V2, V2 conducts and charges
C2 and produces negative and positive
pulses identical to those supplied by
V1 during conduction. The positive
pulse from the cathode of V2 fires V5

vI,V2

6AQS5
vida
6ALS
V5,v6,V7,v8
2021

SUBTRACT
COUNTER

10 MEG

VW
10MEG C-30v

www.americanradiohistorv.com
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RADIO-ELECTRONIC CIRCUITS (Continued)

to discharge Cl. At the same time, the
negative pulse from V2’s screen reaches
the grid of V7 but has no effect. The
control grid of V8 goes positive with
the cathode of V2.

When light is restored to the photo-
tube supplying V1, V1 cuts off, produc-
ing a negative pulse on its cathode and
a positive pulse on its screen. The
positive voltage from the screen of V1
is applied to the shield grid of V8 where
it acts with the positive voltage already
on the control grid to fire the tube and
discharge C2 through the coil of the
addition counter, causing it to register.
The subtraction counter does not oper-
ate when light again strikes the photo-
tube of V2 because Cl1 has just been
short-circuited by V5. An object mov-
ing through the beams in the opposite
direction produces a similar chain re-
action that causes the subtraction
register to operate.

AUDIO SWITCHING

The problem of connecting an FM
tuner, TV receiver and phono input to
the same audio amplifier system with-
out adding a number of unsightly
switches is a fairly difficult one. My
solution is to use a system of relays
that require no additional controls on
the set or tuner. The on-off switches
in the tuner and TV receiver were re-
placed with double-pole types and the
phono preamp switch by a 3-circuit
unit. All were rewired so a.c. is supplied
to the power amplifier whenever the
tuner, phonograph or TV set is turned
on. The relays automatically connect
the audio input of the amplifier to the
output terminals of the equipment be-
ing used. The diagram is shown in
Fig. 1.

TV SET ALL RELAYS 310n,24vDC

/H
T0 PWR SUPPLY
e SIS

ITVAC

AF OUTPUT
[

AUDIO AMPL

FM TUNER AF INPUT

AC INPUT

AF QUTPUT RY
o

PHONO PREAMPL

T
i W
1200 | L2K
W 20w RY
+140

5 i
W

e o
TO PWR SUPPLY 20)
1 i T

AF OUTPLT
Fig

M

One of the advantages of this setup
is that hum pickup is minimized by
using d.c. to excite the relay coils. The
tuner and TV receiver supply excita-
tion current for their respective relays.
The 1,000-ohm filter resistor in the
FM tuner was replaced by a 680-ohm

MARCH, 1955

Ov 1,0
p:eces 2l/2 Ibs.

HERS. sioco. BIGGEST BUYS!

KIT 1. HARDWARE

KIT 4. Rotary Switches

25 ASSORTED
TYPES. A Real

KIT 7. TOGGLE &
SLIDE SWITCHES

of as:orted
RA\DIIO &
ARDWARE

5149

Buy atonly . .,

3475 25 ASSORTED. 3495

KiT 2. CERAMICONS

KIT 5. RESISTORS

100 ASSORTED

100 ASSORT- s TYPES. Range
ED. Range from from 1 ol

.75 mmid. to 15 meg. 172 to
6,000 mmfd. 5 att.

DPST, DPDT,

SPST. etc.

KIT 8. PAPER & CAN
CONDENSERS

25 ASSORTED.

Range from 4 3350

mfd. 150 v. to

80 mfd, 450 v.

e ———

5198

KIT 3. Volume Controls

25 ASSORTED.
Range from 2
ohm to 3 meg,
Some with
switch.

KIT 6. R.F. CHOKES

25 ASSORTED.

s Range from
.5 mh. to 25
mh

HI GAIN

DYNAMIC MIKE KIT
Uses UTC. Transformer and
Western Electrnc Mike. ldeal for
ams, PA, CAP, Re-
cord:ng Mobile

5 Equip. --50 DB/B0- S 95
7500 _CPS. Diagram
Furnished.

TRANSFORMER Pri. 110VAC 60cy. SEC.

TRANSFORMER Pri. II.OVAC 60 cy.
6.3V 1A., 5V 2A.. 20 M

SCOPE TRANSFORMER Prl
4000V 10MA. ..

TRANSFORMER Prl

6.3V 1A,..95¢
Sec. 400VCT.

$1.49
Sec.
.95
AC 60 cy GOOVCT 63V

“"110VAC 60 cv.
-%

110v. Gald Plated. . S,
KEY J38 Telegraph Ke

LIP MIKE With Hecad Band Cord and Switch
CNOKE 2.5MH. 125MA..

e
TELEGRAPH
SOUNDER

$1s

PI.A'I'E TRANS.

RCA
H only

Main Line 150
ohms. Attn. C.AP.

amp. 63/1 x
53/1 x 6% H

$1.951

The Surprise of Your Life

25 pounds of Worth $50.
BR

AND NEW Our Price
USABLE GOVT
R P L
Ideal glf(

he ham, etc. 95

" HERE’'S HOW TO

GET YOUR START
IN RADIO ELECTRONICS

More experts
got their basic
training from this
big book than
any other
of its type!
Here's basic  training
you can really understand
. .. training that can help
fit you for a good pay
radio-television - electronic

career!

Ghirardi’s RADIO
PHYSICS COURSE is
the oldest hook of its kind

and still a best seller
because it is so amazingly
clear and complete. Thou-
sands now in electronics
got their start from this

10 DAYS

'o;

RADIO PHYSICS
COURSE

great hook—and they’ll by A. A. Ghirardi
recommend it to you to- Complete, basic train-
day! ing for beginners

Starts with Basic Electricity (over 300 pages)
then takes you step by step through the entire ra-
dio-electronics field.

Covers principles, theories and practices that are bagic

to even the most modern equipment. 972 pages; 508
chmres 8.;6 helpful selt-review test auestions. Price
only

;———-STUDY 10 DAYS FREE!—— —-
Dept. RE-35, RINEHART & CO.. INC,
232 Madison Ave, New York 16, N.Y.

Send Ghirardi’s RADIO PHYSICS COURSE
home-training book for 10 days free examination.
I will then either return hook promptly or send
you $6.50 plus postage in full payment.

Name

Address

City, Zone, State
QUTSIDE U.5.A.—$7.25 cash onlv. Money
back if book is returned in 10 duays.

F—————————

WWW. americanradiohistorv.com
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cmoxs ACS D%HTypeogH 80Mm MODULATION and DRIVER

COIL Plug in Type 4, 5, 6. brons TTTne. i TRANSFORMER

OUTPUT TRANSFORMER 6Vé Jozaz2 Voice Coil...39¢ —_ TRANSFORMERS

OUTPUT 'TRANSFORMER P.P 6vé To 3.2 Voice | ppgLe’s 25 watt Sk

OUTPUT TRANSFORMER 50L6 TO 3.2 Voice Coif. . 35¢ 5495 for”

COIL lanition Type Pri. 3V Sec. 15, Soovoe. ideal i PRI 5000 Ohms o) Both

- LIPE 25 Warh Arson Lite 116VAG. 5135 foutput. Sec. #! :

slm'on mez un Camera 24vDC Wiil Run On ..’&Og ?ohoms.OhSec. ”a?\g "8'."’5'(:‘]:5'5‘
ms. 0

CA:;NET snc;'\“jpoaker ‘Cabinet Plastic For ler\;g Cdetone 15 to ;—_ S’E&/Egé Watt

RHEOSTAT 30 ohm 50 Watt ... 0.0 15,000 cy. flat. 4 o ModJluing7

MYSTERY PACKAGE HERSHEL RAnIo co ALL-PURPOSE FIL.

ELECTRONIC PARTS * TRANSFORMER

5245 GRAND RIVER AVE.
DETROIT 8, MICHIGAN
TERMS: Cash with order or 25%
DOWN — BALANCE
RATED
ALL PRICES NET F.O0.B. DETROIT

Merchandise Subject to Prior Sale

For Model Trains, Weld-

ing, Transmitters, etc.
RI. 117 v. 60 cyc sec.

£ 5495

C.0.D. NET
ACCOUNTS

P:
8.
6.
5
5
5
2.

SPECIAL 64-PAGE

HI-H CATALOG

Your guide to an
easy under-
standing of
Hi-Fi—plus the
world's largest
selection of
Hi-Fi systems
and components

This 64-page book shows you how to
select a Hi-Fimusicsystematlowestcost. &
Tells you what to look for in each unit
and shows many handsome, practical

installation ideas. Offers you the world’s %
largest selection of complete systems and ¢
individual units from which to make >
your money-saving choice. To understand
Hi-Fi, to own the best for less, you'll

want this Free book. Write for it today.

ALLIED RADIO _

| ALLIED RADIO CORP., Dept. C-35 |

| 100 N. Western Ave., Chicago 80, Ill. i

| : O Send FREE High Fidelity Catalog :
Name. .... teeeesendrescenrannane cow |

| i

= Address..oovviossconssssensosssrsscnsssans :
I City Q0 0 0 Zone State. ... .. .. }
[ el s e A RN Ty Ve, il W - |
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BUY DIRECT...
SAVE MONEY |

HI-Fl and
Binaural units...
wired or kits!

Imperial V-
12-tube AM-FM
Tuner Kit
® Band width —
200 kc ® Tuned
RF stage ® Tun-
ing Range 88-108
mc @ Sensitivity -
§-10 u/v, 20-30 db -
® tron core tuned I.F.
disc. trans. ® 6CB6 RF

~ amplifier ® 6AB4 mixer ® 6AB4
) osciliator e 6AU6 1st I.F. ampli-
fier ® 6AU6 2nd I.F. amplifier ® GAU6 1st

limiter ® 6AU6 2nd limiter ® 6ALS detector
® 6C4 cathode follower output ® AM tuning
range 530-1650 kc ® G6BA6 RF amplifier o
6BEG converter ® 6BAG6 Ist I.F. amplifier ®
1N34 or 1N60 crystal diode detector ® Tuned
RF stage e Chassis dimensions: 934" long,
5” high, 8” w, ]
Complete kit of parts including tubes,
pictorial and scgematic diagrams . . ,‘3750
Frequency Respanse (FM) 20 —

20,000 CPS = 5 DB
Frequency Respanse (AM) 20 —
j . 7,500 CPS = 3 DB

-

Newv-s FM

Receiver Kit

® Self-contained
AC Power Supply

® 3sectlonvariable
condenser ® Tuming -
range 88-108 mc & Band
width 200 kc ® Sensitivity
10 microvolts 20 db ® Tunéd RF
stage ® |ron core tuned I.F.—disc. trans. ®
6CB6 R.F. amplifier ® 6AB4 mixer ® 6AB4
oscillator (temp. compensated) ® 6AU6 1st
|.F. amplifier ® 6AU6 2nd I|.F. amplifier ®
6AUG 1st limiter ® 6AU6 2nd limiter ® 6ALS
detector ® 6C4 cathode follower output e
#65 selenium rectifier » Dimensions 9%~ x
57 x 57g”

Complete kil( Mt %arts inctluuirig AC
power supply, tubes, pictorial and
schematic diagrams P o 52950
Frequency response 20—20,000 CPS = .5 DB
Wired & Tested extra . .....$5.00

V-5 AM
New- Receiver Kit
- ® Self-con-
tained AC
power supply
® Tuning
range 530-
1650 ke ® 68A6
RF Amplifier ® 68BE6
converter ® 6BA6 1st
1. F. amplifier ® 6ALS de-
tector ® 6C4 cathode follower
_output ® 465 selenium rectifier o
3 section variable cond. ® Tuned RF stage
® Sensitivity § microvolts e Iron core tuned
coils throughout e Dimensions 934~ x 5~
X.5%"
Complete kilt of' phans, i{nc'luun;g AC .
power supply, tubes, pictorial and
schematic diagrams . . 32450
Frequency Response 20—7,500 CPS = 3 db
Wired & Tested extra b EBSAE2S

-l .

FREE CATALOG OFFER!

Write Dept. RE-E today for free complete Approved cataldyg!

" DRDER DIRECT FROM

APPROVED |

ELECTRONIC INSTRUMENT CORP.

928 BROADWAY NEW YORK 10, K. ¥
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RADIO-ELECTRONIC CIRCUITS (Continued)
unit in series with the relay coil. The
relay in the TV set (a 630 type) is
inserted in a section of the voltage
divider. Fig. 2 shows how two 1,500-ohm
resistors and the relay are connected

15K

136K

+215V +I35v

Fig.2

between the 135- and 275-volt points
(100- and 250-volt points in some sets).

The phono changeover relay is
powered by a 24-volt d.c. supply using
a selenium rectifier to minimize hum.
This may not be required with some
types of relays.—George J. Hausmann

SUBHARMONIC OSCILLATOR

An interesting frequency-dividing
circuit is the ecrystal-controlled tran-
sistor oscillator (see “Transistor Oscil-
lator Produces Subharmonies,” RADIO-
ELECTRONICS, April, 1954). Another is
described in a technical report of the
National Bureau of Standards.
circuit, shown in the diagram, is capable
of frequency division ratios as great as
10,000 to 1.

The divider is essentially a triode
blocking oscillator synchronized with
the subharmonic of a crystal connected
across a third winding on the oscillator
transformer. The crystal may also be
connected across either the grid or
plate winding or directly between plate
and grid of the tube. The circuit shown
is preferable because it removes d.c.
from the crystul and permits grounding
the trimmer across it.

The suddenness of plate-current cut-
oft induces a voltage pulse that shock-
excites the crystal into producing the
necessary synchronizing pulses. Fre-
quencies as low as 1/10,000 of the crys-

JL%JF e 1
T

tal frequency are possible and division
by factors up to several hundreds is
readily obtained. Using a 1-me crystal,
the oscillator locks in readily at 1 ke
and produces useful harmonics up to
20 mc and higher. The frequency of the
submultiple is controlled by the settings
of R and C1. The upper limit of the
blocking oscillator frequency—usually
around 200 kc—is determined by the
characteristics of the oscillator trans-
former. END

www.americanradiohistorv.com

This |

TELEVISION

Big demand for graduates

B.S. DEGREE IN 27 MONTHS in radio including
Y engineering—VYHF, 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
mathematics, 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 tujtion. Competent in-

struction. Thorough, intense, practical program.
Also B.S, DEGREE IN 27 MO. in Aeronautical,
Chemical, Civil, Electrical and Mechanical Engi-

neering. G.lI. Gov't approved. Enter March, June,
Sept., Dec. Free catalog. ENROLL NOW.

INDIANA TECHNICAL COLLEGE

1735 E. Washington Blvd., Fort Wayne 2, Indiana

TV TUNER REPAIRS

) 48-HOUR SERVICE
Defective tuners rebuilt to factory standards.
New tuner guarantee. Ship prepaid.

RADIO PRODUCTS CO.
College Point 56 ° New York

We carry a full stock of
Replacement Tuners for all makes of T.V.

~New Gernshack Books

RADIO-CONTROL HANDBOOK—
No. 53 pp—

R/C expert Howard G.
McEntee, W2SI, gives
you all the necessary
practical details on how
to build R/C systems
and mechanical com-
ponents to control
model planes, boats,
etc. 192 Pages. 175
Hlustrations.

$2.25
THE OSCILLOSCOPE—No. 52

A practical hook that
tells you how te use
| the scope to best ad-
vaniage in all types of
| | servicing. Gives you tips
on use and warns about
pitfalls to aveid. 192
Pages. Over 100 illus-
trations.
$2.25

TRANSISTORS—THEORY AND
PRACTICE—No. 51

Rufus P. Turner ex-
plains transistors for
the practical man. Gives
applications in well.
known circuits. Con-
tains guide to charac-
terisiics of commercial
\ transistors. 144 Pages.

$2.00

REPAIR TECHNIQUES—No. 50

Top technician-writers

tell you how 1o recog-
nize and correct quick-
ly the tough servicing
problems which stump
even the experts. Will
help you do a better
job faster. 128 Pages.

$1.50

TV

Ly
:} r..,u:ll’

i 3
fechniques

See coupon on page 156

Gernsback Publications, Inc.
Publishers of RADIO-ELECTRONICS
‘ 25 West Broadway New York, N.Y.

RADIO-ELECTRONICS
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MODEL 8007—The Speaker with Thousands of Replacement Applications!

DELCO RADIO'S Model 8007
A Terrific Value at Moderate Cost

GRITER

Here is a sensational performer in the big Delco Radio line
of speakers . . . a Hi-Fi replacement speaker for AM, FM,
and TV receivers and phonographs that matches their service
requirements with a voice coil impedance of 4.1 ohms—not too
high, not too low, but just right! And it’s ideal, too, for custom-
built high-fidelity systems. W herever installed, the model 8007
Delco Hi-Fi speaker will give new sparkle and life over the
full tonal range.

Here are some of the reasons why:

e Its 8-inch curvilinear cone extends the Highs, gives maximum perform-
ance over a range of 50 to 12,500 cycles per second e A heavy Alnico-5
magnet provides peak damping action, high output with clean performance,
light highs, heavy lows e Power rating of 10 watts e Input impedance
of 4.1 ohms. e A 1¥sinch voice coil for excellent damping effect, high
efficiency, minimum distortion e Total these features, add a rugged, zinc-
plated, attractively painted basket, and you have the outstanding speaker
in its price range . . . the Delco model 8007!

The Most Highs . .
in a Medium-Priced Speaker

. the Most Lows . . . the Most Watts . ..

DELCO
RADIO|

A GENERAL MOTORS PRODUCT |usia m A UNITED MOTORS LINE
oA

DISTRIBUTED BY ELECTRONICS WHOLESALERS EVERYWHERE

MARCH, 1955

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

WWW americanradiohistorv.com
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THE EASY “PICTURE BOOK” WAY!
The fabulous new

taerts  JLLUSTRATED
-~ Training Course
i = now used by
=== the U. S. Navy!
You Learn by Pictures
Over 25.000 Navy trainees have already

learned Basic Electricity and Basic Elec-
tronics this easy, “Picture Book’ way! Now,
for the first time, YOU can master the
basics of Electricity and Electronics with
this same '‘Learn - by - Pictures’” training
course! Over 1,700 simple, easy-to-under-
stand drawings explain every section—these
“teaching™ pictures actually make up more
than half the entire course! No other Basic
Electricity or Basic Electronics course in
America uses this revolutionary illustrative
technique! You learn faster and easier than
you'd ever dream possible!

A Complete Idea on Every Page

Here's how this easy, illustrated course
works: every page covers one complete
jdea! There's ar least one big illustration
on that same page to explain it! What's
more, an imaginary instructor stands figura-
tively at your elbow, doing '‘demonstrations”
that make it even easier for you to under-
stand. Then, at the end of every section,
you'll find review pages that highlight the
important topics you've just covered. You
build a thorough, step-by-step knowledge
at your own pace — as fast or as slow as
you yourself want to go!

Everyday English-A Course’'Anyone Can Understand

Sponsored by the Navy to turn out trained
technicians in record time, this modern
course presents Basic Electricity and Basic
Electronics in a simple way that everyone
can grasp—regardless of previous education!
Every phase is made instantly clear—ex-
plained in plain. down to earth English—
with hundreds of easy-to-understand illus-
trations to help you!

10 Complete Volumes
Vols. 1 and 2 of ‘Basic Electricity” cover
DC components and circuits; Volumes 3 and
4 cover AC components and circuits; Volume
5 covers AC and DC motors and machinery.

Volume 1 of *“Basic Electronics” covers
Diodes & Power Supplies; Vols. 2 and 3
cover Amplifiers & Oscillators; Vols. 4 and

3 cover Transmitters & Receivers.

Home Study Without Correspondence

This course is so different, so complete—
there's no need for the usual letter writing,
question and answer correspondence! You
learn at home—at your own pace!

10 Day Examination —~ Money Back Guarantee
Send today for these exciting new training
courses—you risk nothing! When you re-
ceive the volumes, examine them in your
own home for 10 days. If, at the end of
that time, you're not completely satisfied,
simply return the books to us and we’ll
gladly refund your full purchase price! Total
cost for either S-volume course is only
$9.00! In Canada, prices approx. 5% more.

ORDER TODAY!
These books are sold by electronics parts
jobbers and book stores. If YOUR dealer
doesn’t have these books, mail this coupon!

F-—--————-_----—1

JOHN F. RIDER PUBLISHER, INC,

L]
|
)
: 480 Canal Street, N.Y.C. 2
Please RUSH me . sets of “Basic Elecs {
§ ticity” @ $9.00 per set, and ... sets
| of “Basic Electronics” @ $9.00 per set. | |
understand that I may return the books l
I within 10 days and receive a complete re-
| fund of my full purchase price. [ ]
§ WName N Neu WG ——
U Address ... 0 :
Y oCysstate oo E
EE am M M ES ES A BE PN S S e e af
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500-WATT FINAL AMPLIFIER

I have a small transmitter with an
output of 75 watts on CW and 65 watts
on AM phone on all bands. I would
like the diagram of an r.f. amplifier to
boost the output to 200-500 watts. I
have a power supply delivering 1,120
volts at 500 ma. I'd like to use 811’s.—
J. W., Greybull, Wyo.

[FTridG J(2)811'S OR 8II-A'S
V|
100uu PER SECTION
07" GAP
100uuf PER INSULATE SHAFT FROM
SECTION ™\ ¢ %mssxs L CONTROL
IS-WATT COIL { 500-WATT COIL
RF N % Z ém ANT
b
REC
2'755,:‘ {MH,600MA
+LIKV- 15KV

I———f 6VAC RY KEY

% E
N T30/ 108, 2.5KV INSUL

6.3VAC FROM EXCITER

The circuit of a push-pull r.f. ampli-
fier suitable for 811’s, 811-A’s, 812,
T-55’s, 35-T’s, and similiar medium-
power transmitting triodes is shown.
The grid resistor value is for 811’s and
811-A’s. Use a 3,5600-ohm, 25-watt unit
of 812’s and 812-A’s. For other types,
vary the value to give the required
operating grid bias at the grid current
recommended by the tube manufacturer.
Select the proper filament transformer
for the tubes used.

If you key the exciter, provide a
means of automatically protecting the
final if excitation fails. You can use
fixed grid bias or grid-leak bias with
enough fixed grid or cathode bias to
limit the plate current to a safe level.
Another method is to insert the coil of
an overload relay in the center tap of
the filament circuit. The relay contacts
should be wired to open the final plate
supply when plate current exceeds a
safe level.

Your present modulator may be used
as a driver for a 250-watt modulator
by replacing its modulation transformer
with a driver-type unit.

www.americanradiohistorv.com

WANT POWER & VERSATILITY?

FOLLOW THE
LEADER...

ol /ot
Y™

6V and 12V BATTERY ELIMINATOR
and CHARGER #1050.
KIT $29.95. Wired $38.95..

e operates 6V and 12V auto radios for serv-
icing and sales demonstration.
e charges 6V and 12V storage and Edison
Batteries. N
operates mobile and marine receivers,
transmitters, boat lights, electric trains,
projection and other equipment.
SPECIFICATIONS
6-Volt range: 0.8V (up to 20 Amp.)
12-Volt range: 0-16V (up to 10 Amp.)
variac-type transformer for continu-
ously variable voltage adjustment.
reads volts and amperes at same time
on 2 separate meters.
Transformer primary and secondary
fully protected.

-

- L3 )

in stock at local jobbers throughout the
world. Write for free Catalog CB-3
Prices 5% higher on West Coost

gE/ICog

84 Withers Street
Brooklyn 11,/ N. Y.

CONTROLS & SWITCHES Ilike
new by the BASKETFUL for only
a few PENNIES . . . . that's
what QUIETROLE can do for
you, and only QUIETROLE will
give thot long lasting smooth,
quiet operation . . . . even new
controls last longer and oper-
ate quieter when treated with
QUIETROLE . . . . the original
and most reliable product of
its kind,

THE CHOICE OF BETTER
SERVICEMEN “EVERYWHERE"™
Supplied in 2; 4; and 8 oz.
sizes. Ask for it ot your diss
tributor.

LUBRICANT
& CLEANER
Dse puntse s
e

manufactured by

‘£ QUIETROLE

COMPANY

Spartanburg, South Carolina

RADIO-ELECTRONICS
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These are franchised EIMH#

Audio Equipment Distributors:
CANADA

Dominion Electrohome, 39 Edward Street, Kitchener,
Ontario

CALIFORNIA

Thomas Tenney, 2984 College Avenue, Berkeley

Jack Schiefer, 2121 Blackstone Ave., Fresno
Gupthill High Fidelity, 22 8. School §t.. Lodi
Electronic Sales, 1433 W. I'ico Blvd., Los_Angeles
Pacific TV Supply, 4032 8. Figueroa St., Los Angeles
True Tone Electronics, 812-14 N. Highland Ave., Los

Angeles

Maedonalds Radio & Sound, 35 N. Santa Cruz, Los
Gatos

Madera, Musie Co., 114 E. Yosemite, Madera

Gritin Furniture Co., 25 N. Knoll Rd., Mill Valley

Olin 8, Giove, 2904 Telegraph Ave., Oakland

The Service Shop. 1553 Pine St., Redding

The Hi-Fi Shop, 3525 California 8t.. San Francisco

Market Radio Sound Dept.. 1240 Market 81., San
TPrancisco

San Francisco Radio & Supply Co., 1284 Market 8t..
8un Franeisco

Television Radio Supply Co., 408 Market St., San
Francisco

West Coast Electronics, 409 Market 8t., San Fran-
cisco

Allens Sight & Sound, 856 Monterey 8t., San Luis

ispo
1igh Tidelity Unlimited, 211 8. San Mateo Diive,
San Mateo
FLORIDA
Flagler Radio, 1058 W. Flagler St., Miami
Southeast Audio Co., $30 West Adams St., Jacksonville

ILLINOIS

FElectronic Kxpediters, 2909 W. Devon Ave.. Chicago

Lowes Radio, 1217 K. 55th 8t., Chicago

Malone Electronies, 123 Addison $t., Elmhurst
JOWA

Giftord Brown Ine., Box 1668, Cedar Rapids

Iowa Radio Supply. 508 Third Ave., Cedar Rapids
KANSAS

Western Distributors, 227 N. Santa Fe,  Salinas
Mc(lelland Sound Equipment Co., 229 W. William St.,

Wichita
Radio Supply Company, Inc.. 1153 Laura St., Wichita
KENTUCKY
Universal Radio Supplv. 533 8, 7th St., Loulsville__
LOUISIANA

New Iberia Cart & Trailer Co., New Iberia
El(e)ctlmnic Parts Corp.. 223-225 N. Broad St., New
rleans

MARYLAND

Fan Electronics, 4220 Dresden St., Kensington

MASSACHUSETTS

Bond Electronics, 42 Cornhill St., Boston

Electro Sound, 15 Halleck $t., Boston

Lincoln Electrone Supply, 790 Commonwealth Ave.,
Boston

Radio Wire & TV, 110 Federal St., Boston

The Radio Shack. 167 Washington St.. Boston

Hi-Fi FElectronic Supply, 1077 Massachusetts Ave.,
Cambridge

Young and Young of Lawrence, 262 Lowell St.. Law-

rence
Radio FElectronic Sales Company. 52 Chandler St.,
Worcester

MINNESOTA

Northwest Radio, 123 E. First St,, Duluth

General Supply Co.. 201 W. Lincoin Ave.. Fergus Falls

Eckletll Radio & Sound Co., 114 Lyndale Ave., Minne-
apolis

MISSOURI

Ebinger Radio & Supply Co., 2501-3 Jefferson St., St.
Louis

NEBRASKA
J. B. Distributors, 1616 Case St., Omaha

NEW JERSEY

Magnetic Recording, 344 Main St., Patterson
Chas. Sparger, 34 E. Main St.. Pennsgrove

NEW YORK

Adirondack Radio Supply, 185-191 W. Main St.,
Amsterdam

Dares Radio. 22 E. Genessee St., Auburn

Radio Equipment Co., 312 Elm St.. Buffalo

Jolm I.. Reusch, 168 Landon $t.. Buffalo

Island Radio Distributors, 412 Fulton Ave.. Ilemstead

Standard Parts Corp., 277 N. Wranklin 8t., Ilembpstead

The Audio Exchange, 159-19 Millside Ave.. Jamaica

Arrow Electronics. 65 Cortland $t., New York City

Goody Audio Centre, 235 W. 49th St., New York City

Tarev Radio Corp., 103 W. 43rd St., New York City

Heins & Rolet, 68 Cortland St., New York City

International Audio Exchange. 1101 Lexingron Ave..
New York City

Leonard Radio Corp., 69 Cortland St., New York City

Lyric Hi-Fi Workshop, 1332 Third Ave., New York City

Radio Wire & TV, 100 Sixth Ave., New York City

Sonocraft, 115 W. 45th _St., New York City .

Terminal Radio Corp.. 85 Cortland St., New York City

Ravel TV, 204 Long Beach Road. Oceanside

Electronics TV Corp.. 2 P'urchase St.. Rye

Stewart W. Smith, 325 E. Water St., Syracuse

Flectronics Labs & Supply. 1415 Oriskany St.. W., Utica

Iligh Fidelity Center, 367 Mamaroneck Ave., While
I"'laing
Stentor Recording Machine Co., 469 Fourth Ave., New
York City
NEVADA

Art Rempels Sound Supply. 480 Wells Ave., Reno

NORTH CAROLINA

Womack Flectric Supply, W. Walnut Street, Golds-
borough

MARCH, 1955

YOU CAN GET THESE HIGHEST QUALITY

AUDIOPHILE COMPONENTS

154"

M' FOR

o 7en-fone TPR-1 TAPE PREAMP o
L

Bias Frequency 45-55 Kc
Signal-to-noise ratio 55 db
and Hum-

@ Separate Power Supply

Balance Control
® One mike, One high level input
@ High impedance (1 volt) output

e Tubes: 6X5GTA, 6AQ5, 12AT7, 5879,
6ES.

THE BARGAIN PRICE

0 Fon-Lone MOTEK TRANSPORT MECHANISM

OF ONLY

@ Driven by three individual AC motors.

® Speed 7V, LP.S,, dual tracks.

@ All electrical push button switching and
_ braking.

@ Hi-Fi record/playback and erase heads.

@ Frequency response better than 50 - 10,000
C.P.S.

® WOW and FLUTTER less than .3%

@ Accommodates 7" reels (1200°).

Fentone PE REX CHANGER

® The only truly automatic and foolproof
changer (patented), playing ten inter-
mixed records, without pre-setting, in
any odd size between 6” ‘and 127,

® Precision built: free from rumble and

acoustic feedback.

® Automatic muting switch. Automatic shut-

off. Built in 3-stage tone filter. Spring
mounted chassis.

@ Price includes famous PE8 dual cartridge

with sapphire stylus.

OR YOU CAN OWN A COMPLETE
AUDIO SYSTEM* FOR ONLY $173.90

1. Fen-Tone Motek Transport
Mechanism
2. Fen-Tone PE Rex Changer

3. Fen-Tone TAP-2 complete Tape and
Audio Amplifier

(*Less speaker).

FENTON COMPANY 15 MOORE STREET @ NEW YORK 4, N. Y.

OHIO

Dillmian Radio Supply, 389 W. Center St.. Marion
Warren Radio Co., 1002 Adams St., Toledo

OREGON

Carlson, Hatton & Hay, 96 E. 10th Ave.. Eugene

Northwest Radio, 110 S.E. Ave., Portland

Television & Radio Supply Co., 720 S.E. Alder St.,
Portland

PENNSYLVANIA

Air Tone Sound & Recording. 1527 Chestnut St.,
Philadelphia

Magnetic Recorder & Reproducer, 1533 Cherry St.,
I*hiladelphia A

Sid Wakners Electronie Supply. 522 W. Wyoming Ave.,
Thiladelphia

Schuylkill Electric Distributors, P.0. Box #8656, Potts-
ville

Grove Enterprigses, 1373-83 Faston Rd.. Roslyn

Consolidated Distributors, 842-44 Capouse Ave,, Scranton

Klectronic Sales & Service, 734 Market St., Sunbury

West Hazelton Electronic Supply, 120-22 N. Broad St.,
West_Hazelton

C. R. Minnich, 624 W. Market St.. York

WWW. americanradiohistorv.com

SOUTH CAROLINA

HI'gh 'FI'delity, 728 Saluda Ave., Columbia
The 59 Line, 209 W. Washington St., Greenville

TEXAS

Gulf Coast Electronics, 1110 Winbern St.. Iouston
VIRGINIA

Raclio Parts Distributors, 128 W. Olney Road. Norfolk
WASHINGTON

Pacific Electronic Sales, 1209 First Ave,, Seattle
Seattle Radio Supply. 2117 Second Ave., Seattle
Twentieth Century Sales, W. 1021 First Ave,, Spokane
Kar Radio & Electrie. Walla \Walla

WEST VIRGINIA
James M. Black & Sons. 952 Market St.. Wheeling

or at your nearest Hi-Fi center.
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They beat the eat in the
sizzling southwest!

RADIO RECEPTOR

selenium rectifiers win
“safe centers”

Intense heat, humidity and blazing sunshine down in south Texas
are murder on ordinary rectifiers. That’s what servicemen at
J. B. Penny Co., Inc., of Houston find every day when they check
over ailing radio and TV sets. There’s a simple solution, though.
Replacements are invariably Radio Receptor rectifiers with the
famous “Safe Centers.”

“We’ve been using Radio Receptor rectifiers for over two
Years,” says Mr. Penny, “because they take our extremes of tem-
perature and humidity in stride, where other brands won’t stand
up. In our shop, selenium rectifiers are always replaced with
Radio Receptor units.”

The “Safe Center” feature in RRco. rectifiers means cool Janu-
ary performance right through the hottest months of summer.
It eliminates arc-over danger, short circuits and heating at the
center contact point — Complete protection during mounting and
when in use.

You can bet on those bright green RRco. rectifiers for a sure
thing, next time you need replacements. Insist on them when you
order from your jobber.

Other_Radio Receptor products: Germanivm and
Silicon Diodes, Germanivm Transistors, Thermatron
Dielectric Heating Generators and Presses, Coms
munications, Radar and Navigation Equipment.

Semi-Conductor Division

In Radio and Electronics Since 1922
SALES OFFICE: 251 WEST 19th STREET, NEW YORK 1}
WAtkins 4-3633 * Factories in Brooklyn, N. Y.

Reliable

www.americanradiohistorv.com

RADIO RECEPTOR COMPANY, INC.

QUESTION BOX (Continued)
SELENIUM RECTIFIER QUERY

Selenium rectifiers are comparatively
short lived in the bridge type low-
voltage supply in my Radio Craftsmen
TV receiver. After about a year of use,
the output of the rectifiers drops about
10% and causes a noticeable reduction
in high voltage. I’ve consistently replaced
the original rectifiers with higher-
current types but the output still drops
in about a year. What causes this
condition? Is there any way that I can
eliminate it without constantly replac-
ing the rectifiers?—J. L. J., Highland
Falls, N. Y.

The condition is probably caused by
normal aging of the rectifiers. It is
characteristic for the forward and re-
verse resistances of a selenium rectifier
to increase gradually over a period of
time before stabilizing. The output
voltage stabilizes at a value 5 to 10%
lower than that of the new rectifier.
In many applications the voltage drop
is not noticeable. In others, it is neces-

. sary to compensate.

You can compensate in your set by
reducing the value of the screen drop-
ping resistor in the horizontal output
stage until the screen and high voltages
are approximately normal. This change
may make the output stage harder to
drive so you may have to apply the
boosted B plus voltage to the horizontal
oscillator tube.

XTAL CONTROL FOR S-82

My Hallicrafters S-82 Civic Patrol
recetver drifts badly during and after
the warmup so I would like a diagram
showing how the oscillator can be con-
verted for crystal-controlled reception
on 42.62 me. Can you help me?—
T. A. R, Lincolnton, N. C.

The diagram at a shows the original
variable-frequency oscillator circuit and
the diagram at b shows the same cir-
cuit modified for optional crystal con-
trol on a single frequency in the set’s
30-50-me range. The dashed lines show
the switches and components that are
added. The switches are shown in the
position for crystal control. The crystal
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I
THE #630 TV RECEIVER remains unmatched for quality and performance ® » ® RCA designed and developed this set quality-wise »nof price-

wise ® ® o The original 10”7 set retailed at $375.00 ¢
better proof can there be of its superiority than the fact that it is the choice of TV engineers and TV technicians!

» o Subsequent TV sets serve to prove the sacrifice of quality for price ® ® ®

BUYS IN TV!—All you pay is the price shown ¢ ® e Excise taxes have already been paid by us.

SUPER DE LUXE
31-TUBE
#630 TV CHASSIS

#630 SUPER DE LUXE 31-TUBE TV KIT

Engineered in strict adherence to the genuine RCA
%630 plus added features » ® o OPERATES 16" to
24” PICTURE TUBES ¢ o ¢ CASCODE TUNER ¢ 8 ©
COSINE YOKE o @ ¢ LARGER POWER TRANSFORM-
ER o o ¢ KEYED AGC & o o 12”7 SPEAKER ¢ o »
CONDENSERS and RESISTORS at rated capacities
and tolerances. You receive a COMPLETE SET OF
PARTS AND TUBES., Everything needed is included,
(less CRT and wire.) You will enjoy building it with
“LIFE-SIZE easy to follow step-by-step ASSEMBLING
INSTRUCTIONS’' included with each KIT.

\ s\ds“ed*o $99.99 )

SUPER

#5630 SUPER TV CHASSISS

LICENSED UNDER RCA PATENTS
COMPLETE READY TO PLUG IN AND PLAY—

Swnilar in characteristics and features to the TV KIT
above ® Manufactured especially for us by nationally
known manufacturers e No efforts or expense have
beeu spared in workmanship or materials, to make this
# 630 SUPER DE LUXE TV CHASSIS the Best obtainable
for fringe areas, clarity and all-around-performance.
Customers report reception better than 200 miles, Each
set is factory aligned and air-tested e All parts carry the
RMA three month guarantee e Our mass volume of busl:
ness on this CHASSIS (i ing th

customers) now makes it possible for us
the price. (less CRT.)

of
to reduce

st $1427
k&’&!éﬁfﬁ!LIZ‘:TECH-MASTER

#630 TV CHASSIS. Catalog mailed on request.

~—CUSTOM-BUILT CABINETS ¢ #630

From Factory fo You

{ 4 LEADING STYLES in genuine mahogany or walnut (blond 10% extra)
e Ready drilled for any # 630 TV chassis and cutout for any 16", 177,
19”, 20" or 21” picture tube at no extras in price ® Also supplied with
undrilled knob panel for any other TV sec ¢ EVERYTHING NECESSARY
for an easy perfect chassis and CRT assembly is included ® Each cabinet
is delivered complete as pictured with mask, safety glass, mounting
brackets, backboard, backcup, hardware and assembling instructions ® Each
cabinet is shipped in an air cushioned carton from FACTORY to YOU!

The MAYFAIR

The VOGUE

w-26”, D-227

$3591

The FUTURAMIC

i
P

H-25",

|
H-37”, W-28", D-2414"

§79.34

H-407,

48810

what
Herewith we offer you—YQOUR BEST

stk TV SETS—

~ The MANHATTAN

w-25”, D-23”

_

H-417,

$53.43

W-26," D-25”

'

(17 0mn $2688| 21439

NATIONALLY KNOWN BRAND PICTURE TUBES )

BRAND NEW in Factory Sealed Cartons—With a Full Year Guarantee

2453599 27",55%,:?'[4.31)

21

Modernize a #s_gho or any TV Set
STANDARD CASCODE TUNER

For better all around performance

Complete with tubes and Brooks CASCODE
BRACKETS

MANUAL wilh step-by-step instructions and
all extra parts needed.

Picture Tube
MOUNTING

UNIVERSAL

Fits All
12147 to 217
picture tubes

// $A.97
7 L.

pa 4

PULSE KEYED AGC KIT

Finest. most accurate and the easiest Kit to install
in a #4630 or in any other make TV receiver. Improves
performance, and insures a steady picture on ail

channels.
COMPLETE SET OF PARTS 32.99

Including 6AU6 tube & Instructions

CUSTOM-BUILT AUTO RADIOS
Known Mfr. « . . « Licensed by RCA

6-TUBE SUPER (8-Tube Performance) Installs easlly
in 15 minutes. Appearance and tone quality equal to
expensive radios supplied by car 'manufacturers.

FORD:-CHEVROLET: PLYMOUTH
DODGE °STUDEBAKER*HUDSON

1949 + 1955 {nclusive List Price $59.95
For Most Make Cars ; $36-97

Any Model
complete ready Lo install Your Price

#630 Parts in COMPLETE SETS

TV WIRE & SOLDER KIT, for any Set.......$ .98

630-KIT, screws, nuts, rivets, washers, etc..
TERMINAL STRIP KIT, set of 30
VIDEO AND IL.F. KIT, 19 items._.._ .
VARIABLE CONTROL KIT, 9 controls....
CARBON RESISTOR KIT, (07 resistors...
WIREWOUND RESISTOR KIT, 4 resistors.
BRACKET AND SHIELD KIT, I8 items.
ELECTROLYTIC CONDENSER KXIT, 4 c
TUBULAR CONDENSER KIT, 38 condensers...
CERAMIC CONDENSER KIT, 28 condensers....
MICA CONDENSER KIT, Il condensers..
COMPLETE SOCKET KIT, 25 sockets..
COMPLETE SET OF TUBES, 29 tubes

PARTS For 7630 TV SETS

PUNCHED CHASSIS PAN, cadmium plated.$3.96

ESCUTCHEON PLATE, for tuner........... -
COMPLETE SET OF KNOBS, incl.
POWER TRANSFORMER, 295ma.
VERTICAL OUTPUT TRANS.
VERTICAL BLOCKING TRANS.
HORIZONTAL OUTPUT TRANS.
HORIZONTAL OUTPUT TRANS,
FOCUS COIL, 247 ohms,

FOCUS COIL, 470 ohms,
DEFLECTION YOKE, 40°
DEFLECTION YOKE, Cosine 70°
SOUND DISCRIMINATOR TRANS.
1st PIX I.F. TRANSFORMER,
2nd PIX 1.F. TRANSFORMER,
1st or 2nd SOUND I.F. TRANS.
HORIZONTAL DISCRIM. TRANS.
FILTER CHOKE, 62 ohms....ccooeees
CATHODE TRAP COIL, 202K4..........
WIDTH CONTROL COIL, keyed AGC
ION TRAP BEAM BENDER, double 203D3.
1ON TRAP BEAM BENDER, single 203DI..
Hl VOLTAGE CAGE ASSEMBLY, complete..
VOLTAGE DIVIDER SHIELD & COVER '
HV RECTIFIER, SOCKET ASSEMBLY, single
HV RECTIFIER, SOCKET ASSEMBLY, double

202K3..........
201K1...

1.15
.88
.52
.65
.52

2.66

- 12

.59
.98

Brooks LIFE-SIZE TV INSTRUC- 5 25
TIONS, for huilding any %630 TV . .
RECEIVET. ... .ocooiiriieiiuiineaersomnssconinnnes Postpaid

HINTS FOR BETTER PERFORMANCE
on your #6830 TV receiver............

50¢

Postpald

il

Brooks CASCODE MANUAL. how to
install Cascode Tuner in any make
TV Set.

2 slt’:ostpa id

ASSORTED TUBULAR

100 CONDENSEgS
All Are Standard Brands $3. 9

& Desirable Sizes

$15.00 Value Only

100— ‘reicrom 288
15 — CoNbeneess 399
15 — ‘conoensins 49
100— conpentes 372
100— Coneenites 372
100— ‘schicromy 462

ASSORTED SOCKETS
Octal, Loctal & Miniature

ASSORTED KNOBS
SCREW & PUSH-ON
VOLUME CONTROLS

—— ASSORTED, WITH SWITCH
Vs, 2. 1. 2 meg..and others:

59.79
59.84
59.63

100—
100

10

TELEPHONE

BROOKS RADIO & TV CORP.,84 Vesey St., oept.», New York 7,N.Y. sz

MARCH, 1955
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WHEN YOU THINK OF TUNERS, THINK OF COLLINS AUDIO PRODUCTS

140

/
‘PRE-FAB’

TSTANDING for HIGH FIDELITY!

OLLINS

AUDIO PRODUCTS CO.

Each Collins Tuner Kit is complete with
punched chassis, tubes, power transformer,

power supply components, hardware, dial
assembly, tuning eye, knobs, wire, elc., as
well as the completed sub-assemblies: FM
tuning units, AM tuning units, IF ampli-
fiers, etc., where applicable. All sub-
assemblies wired, tested and aligned ot
the factory make Collins Pre-Fab Kits easy
fo assemble even without technical knawl-
edge, The end result is a fine, high qual-
ity, high fidelity instrument at often less
than half the cost — because yau helped
make it and bought it direct from the

TUNERS

and

RECEIVERS

Cetliny Audio Prodwets Co. 11 n no woy
offilkaiwd muk Coltins Radio Co

6 Tuhes, Shipping Wot. 3 Ibs.

factory,

s

fl‘k o
o wiliefl ©-u

'
|
. =

FMF-3 Tuning Unit $1525

with AFC $18.75
The best for FM. The most sensitive
and most selective type of ““front end’’
on the market. 6 to 10 microvolts sen.
sitivity. Image ratio 500 to 1. 6J6
tuned RF stage, 6AGS converter, 6C4
oscillator, Permeability tuned, stable
and drift-free, Chassis plate measures
612" x42". In combination with the
IF-6 amplifier, the highest order of
sensitivity on FM can be ottained.
Tubes included as well as schematic
ond instructions. Drows 30 ma. Ship-
ping weight FMF-3: 214 |bs. Dial avoil-
able @ $3.85.

1F-6 Amplifier

197 |

FOR USERS OF COLLINS TUNERS:

Receive $5.00 credit toward the new
FMF-3A front end! Mail us your old
front end with $i3.75 and we will send
you the new, improved FMF-3A with
AFC, or, remit the full amount of
$18.75 and when we receive your old
unit in return a check will be mailed
you for $5.00.

AM-4 Tuning Unit $2450

Tops in AM superhet performance! A
3-gang tuning condenser gives 3 tuned
stages with high sensitivity and se-
lectivity. Assembly is completely wired,
tested and oligned ready for imme-
diate use. Frequency coverage 540 KC
to 1650 KC ot a sensitivity of 5 micro-
volts. Tubes 6BA6 RF amplifier; 6BES
converter; 6BAS IF amplifier and 6AT6
detector.. Drows 30 ma @ 220 volts.
Mounts on a chassis plate measuring
4"'x7%". Shipping weight 22 Ibs.
Dial available at $3.85.

555

with AFC $58.50
The FM-11 tuner is available in kit form with the
IF Amplifier mounted in the chassis, wired and
tested by us. You mount the completed RF Tuning
Unit and power supply, then after some simple
wiring, it's all set to operate. 11 tubes: 6J6 RF
amp, 6AG5 converter, 6C4 oscillator, 68BA6 1st IF,
(2) 6AU6 2nd and 3rd IF, (2) 6AU6 limiters, 6ALS
discriminator, 6AL7-GT double tuning eye, 5Y3-GT
réctifier. Sensitivity 6 to 10 microvolis, less than
V2 of 1% distortion, 20 to 20,000 cycle response
with 2DB variation. Chassis dimensions: 12V,

FM Tuner Kit

wide, 8 deep, 7°* high. llustrated manual sup-
plied. Shipping weight 14 Ibs.

7750

with AFC $81.00
The original 15 tube deluxe FM/AM pre-fab kit
redesigned on o smaller chassis. The tuner now
measures 14" wide by 12’ deep by 714" high.

* This attractive new front and dial assembly opens
up new applications where space is at a premium,
Kit includes everything necessary to put it into
operation—punched chassis, tubes, wired ond
aligned components, power supply, hardware, etc.
Kit comprises FMF-3 tuning unit, |F-6 amplifier,
AM-4 "AM tuning wunit, magic
eye assembly and complete
instructions. All tubes included.
Shipping weight 19 lbs.

© FM/AM Tuner Kit

rv-a: Collins Audio Producis Co. Inc. RE-3
P.O. Box 368, WestReld, N. J.
Tel. WEstfield 2-4390

lE] FM Tuner Kit (0 FM/AM Tuner Kit(] FMF-3 Tuning Unit
a AFC AFC

with O with O with AFC

'D [F-6 Amplifier 0 AM-4 Tuning Unit

' NAME . e,
ADDRESS ...

' ciry STATE e

‘ Amount for Kit $.......... See weights, add shipping cost $.... ..m

§ Totol omount enclosed $ Check ] Money Order [

QUESTION BOX

operates 10.7 mc lower than the desired
signal frequency so you can use James
Knights H-173 or Bliley BH-6 types.

Section S1 of the changeover switch
disconnects the oscillator coil and con-
nects the crystal in the grid ecireuit.
S2 grounds the cathode and connects
the 39,000-ohm resistor into the grid
circuit. S3 connects the plate coil (a
CTC type LS-3 30-mc inductor) into
the plate circuit.

Adjust the plate-coil slug and trimmer
capacitor for minimum plate current in
the oscillator when set for crystal opera-
tion. Set the receiver’s tuning dial to
the frequency to be received. A number
of crystal-controlled spot frequencies
can be received by using a 3-circuit
switch having one more position than
there are crystal-controlled frequencies.
S1 selects the desired crystal, S2 is
connected to ground the cathode in all
crystal-controlled positions and 83
switches in trimmer capacitors as
needed. In this case, the plate-circuit
trimmer capacitor shown connects to
the contact that is shown open on the
diagram.

WHY A DOUBLE SUPERHET?

I am planning to purchase a mew
communications receiver but am at «
loss as to what type or make to choose.
Does « double-conversion superhet re-
cewer have greater selectivity thanw a
conventional circuit with a crystal
filter?—S. H., Forest Hills, N. Y.

Image interference becomes a problem
at frequencies above around 10 me
when the incoming r.f. signal is con-
verted to an i.f. of about 450 ke. Raising
the i.f. to 1.5 me or higher greatly
improves the signal-to-image ratio but
results in lower gain and selectivity
per stage. The double-conversion super-
het is the solution to the problem of
providing good image rejection with-
out greatly increasing the number of
tuned circuits in the front end. In the
double superhet, the incoming r.f. signal
is converted to some suitable frequency
—not in the tuning range of the re-
ceiver—between around 1600 k¢ and
10 me. This signal, the first i.f, is
amplified and then passed to a second
converter stage that changes it to a
lower (second) 1i.f. usually between
150 and 50 ke. The second i.f. provides
the required gain and adjacent-channel
selectivity while the first provides the
image rejection.

Using a specified number of tubes
and tuned circuits in a receiver, it is
generally possible to obtain greater
sensitivity, selectivity and image rejec-
tion than from a single-conversion
receiver with a 465-ke i.f.

Crystal filters are usually used to
increase the selectivity of i.f. circuits
operating at 450 ke or higher. At lower
i.f.’s, adequate selectivity can be ob-
tained by using variable-selectivity
transformers, by connecting trans-
formers back-to-back, and by using
Wein bridge networks, bridged and
parallel T’s, and other types of filter
arrangements, END

(Continued)
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ACOUSTIC LENS AND
WAVEGUIDE
Patent Nos. 2,684,724 and 2,684,725

Winston E. Kock, Basking Ridge, N. J. (As-
signed to Bell Telephone Laboratories, Inc.)

Everyone knows that sound reflects from an
obstacle. These inventions (described in RaDIO-
ELecrronIcs, July, 1950) show that sound may
be focused and refracted as well. In Fig. 1 the
solid. rigid dise D (shaded) is in the path of

a

I
U

Fig.1

an advancing wave W1. The disc reflects some
of the energy, creating a secondary wave of the
same frequency as W1 but opposite in phase.
These two waves combine to form a third wave
W2 with the same frequency as its components.
Its phase is intermediate between that of W1
and the reflected wave, so the phase of W2 lags
that of W1. Thus, D slows the original wave and
slightly weakens it.

A number of dises may be arranged in the
form of a lens (Fig. 2). As with an optical lens,
the wave slows down most where the lens is
thickest. Thus the sound wave converges to a

—ill R N
HoH FOCAL POINT

+—H‘.;'/

Fig. 2

focal point. Such a lens may be used to improve
hi-fi installations and public address systems.
Normally, high-frequency energy concentrates in
a narrow beam along the speaker axis. With a
lens, the high-frequency energy may be dis-
persed over a wide area for more uniform cover-
age.

The discs or obstacles that make up an
acoustic lens must be very small compared with
the wavelength of the sound energy. In addi-
tion, the spacing between dises must be small
Instead of using separate discs, a lens can be
made of perforated plates. The solid areas slow
down the wave just as discs do.

Fig. 3 shows a series of dises mounted on a

rod; M is a microphone. Normally, sound tends |

MARCH, 1955
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Test samples after 1440 hours

.. bnd so does yo

.00k for this brend mark
—only genvine Perma-Tube
gives you this protection

Here’s why PERMA-TUBE backs wp quality service:

1. PERMA-TUBE IS CORIROSION-PROOF . . . it’s treated with vin-
synite—then coated iside and outside wth a metallic vinyl res.n
base. It’s guaranteed to be free from rust in a salt spray test of
500 hours minimurr. to an American Sodety of Testing Matzrials
Specification B117-4¢T. This assures long life.

2. PERMA-TUBE IS STURDY . . . it’s made of special, high-strength
J&L Steel.

3. PERMA-TUBE 1S EASILY INSTALLED .
both ends of the joint machine fitted.

. it’s the only mast with

Here's proof of how PERMA-TUBZ resists corrosion:

Hichn

verzly corroded.

roced.

e
e

Tube is relatively unharmed.

ASTM salt spray test

For further details on product and instal ation,

write “or a copy of ~he Perma-Tube bookiet.
Joies & Laughlin Steel Corporation, Dept.
4935, 3 Gateway Center, Pittsburgh 30, Pa.

A[11N Sowes ¥ Lawghlin

STEEL CORFPORATION — Pistsourgh

WwWWW.americanradiohistorv.com

. Coated Mechanical Tuting ; . .
note that galvanized zoaring is
gore and underlying skeel is se-

2. Cooted Mechanical Tubing .. . note
that saint coating is mearly de-
strcyed and zinc coatiag is cor-

3. Gdvanized Mechanical Tubing . ..
note tinc and steel are cotroded.

e 4. PEBMA-TUBE . . . nole t at Perma-
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value unsurpossed

arkay " KiTs

world's finest radio TV, and test kits
hi-fi impedence baffle

(knockdown form) for 12
speaker

10-watt hi-fi
amplifier kit

in pre-amp, for Arkay kit model B.12: Cab-
magnetic pickup, inet replica of a very ex-
built-in equalizer Pensive sound chamber,
networks, true bass and constructed of sturdy.
and  treble boost specially treated lumber;

circuit controls and
push-pull output
with inverse feed-
back. Freq. resp.:
20-20,000 cps., =+
.d hum:—70

db. below rated out-

balanced,
Front haiMe plate of 1"
thick sound absorbent ma-
terial; re

easy assembling instrue-
tions anyone can follow.

$9.95

elaborate instruc-
tion book. Complete
with tubes.

2,95

hi-fi amplifier
with built-in
pre-amp

hi-fi ac/de
gmpli‘ﬁgr kit

N

P
o .
e

arkay kit model A-5.
A high-fidelity AC/DC
amplifier kit featuring
a new, improved push-
pull output circuit plus
a specially designed
output transformer uti-
lizing 2 speakers for
the new 3d-dimensional
qualities of audio re-
production. New engi-

arkay kit model
FL-10: A striking
new design with
physical “dimen-
sions and style
for use on a shelf
or corner without
elaborate or ex-

neering developments ensive epclo-
give your hi-fi at the Eures S ec[Efica-
lowest possible price, tions: P

Kit is complete, excent 0N S g s2 M Ca =
for speakers. model A-12.

9.95 $21.95

ac/de
radio kit

3-way portable
radio kit

arkay kit model
3W10-P: A smartly
styled portable radio
kit that operates on
AC/DC or self con-

arkay kit model
S-5E: New, 5-
tube superhet. kit
designed for ra-

dio students and tained batteries. Has
hobbyists. [n- 4 tubes and selenium
cludes new 3D rectifier with a fine
color instruction quality Alnico V speak-

book.550-1600 kc,
complete with
glistening walnut
bakelite cabinet,

$14.95

er, built-in loop anten-
na and hi-gain coils. In-
cludes pictorial and
schematic diagrams that
are easy to follow. Col-
orful plastic cabinet.

$18.95

Wrlte today for new catalog including complete
arkay line of radio, TV. phonograph, amplifier
and test equipment kits. Prices F.0.B. N.Y.

the world's finest kits
RADIO KITS, INC.

120 Cedar Street
New York 6, N. Y.

arkay

BEekman 3-6686
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PATENTS

to spread over an ever-widening area, but these
discs keep it focused near the axis of the rod.
This is an end-fire radiator. The Jonger the rod
(with its spaced dises), the narrower the pro-
Jected beam. The rod may be curved slightly
without defocusing the beam, and if made long
enough, may become a waveguide.

One radiator designed for 14.3 ke had the
following dimensions: rod, 10 inches long, .093
inch diameter: dises, 0.35 inch diameter, .032
inch thiek, 0.25 inch apart. The beam had a
total spread of only 19° between the half-power
points.

COLD GENERATOR

Patent No. 2,685,608
Eduard Justi, Braunschsweig, Germany

When a thermocouple junction is heated, a
voltage is generated. If the junction is cooled,
a voltage of opposite polarity appears. This
process is reversible. Current flow through the
junction can be made to increase or decrease the
temperature. Generally the temperature change
is so small that it is of no practical value.

This inventor has discovered thermoelements

r,—-wv——-dllll»———-o\—-

COPPER TERMINAL { COPPER TERMINAL

BISMUTH 90% ANTIMONY 52.1%

ANTIMONY 9.9% CADMIUM 47.3%
SILVER .1% NICKEL 6%
J COPPER

that produce considerable loss of heat. A drop of
27°C (48.6°F) has been observed. The thermo-
elements are joined by a strip of copper (see dia-
gram). The copper has little thermal effect but
it receives the cold and helps to spread it to
adjacent areas.

The secret of this invention is the small per-
centage of iron, nickel or a similar metal alloyed
with the thermoelements,

PROTECTIVE FLAME CONTROL
Patent No. 2,685,645

William H, Wannamaker, Jr., Flourtown, Pa.
(Assigned to Minneapolis-Honeywell Regu-
lator Co.)

Any fuel burner becomes a hazard when ijts
flame dies out or becomes abnormal. This device
automatically shuts off the flow of fuel under
these circumstances.

A normal flame produces ionized gases, with
positive ions moving toward the burner. Eleca
trons flow toward the tip. This ionization fur-
nishes positive grid bias to V2. Normally, there-

FLAME CONTACT

H7N7-GT
OR £QUIV RY

=]

fore, the pentode has a low resistance. The d.c.
output of V1 flows through V2 and the relay
is not energized.

When the flame goes out or behaves abnor-
mally, ionization ceases. The bias on V2 disap-
pears and the tube resistance hecomes high. This

" leaves the relay coil as the only effective Joad

for V1. The diode conducts (during alternate
half-cveles) through the coil. When the relay
contacts close, they connect a valve mechanism
across the a.c. power. The valve opens and
removes the hazard.

www.americanradiohistorv.com

(Continved)

PRINTED BATTERY
Patent No. 2,688,649

Johan Bjorksten, Madiscn, Wis.

(Assigned to Bjorksten Research Laberatories
for Electrochemistry, Inc.)

Transistors require very little power. Bat-
teries now available for their operation are too
large (in comparison with other transistor cir-
cuit components) and inefficient. They are re-
quired to supply so little current that they
deteriorate from age rather than use. This
patent shows how to make small batteries by
a printing process.

An ink is made of fine iron particles sus-
pended in an electrolyte and moistening chemi-

ELECTROLYTE

Do _——.
R R o Rl R L S]] LAYER 2

I e
z

cal. It is deposited on a paper or plastic base
by any standard printing method. While wet,
the ink is subjected to a powerful magnetic
field which aligns the metal particles so they
contact each other. When this layer of ink is
dry, a second layer is printed over the first.
The second ink uses a different metal, for
example, nickel instead of iron. Again a mag-
netic field aligns the metal particles so they
touch. The iron and nickel act as “plates” of
the cell. They are insulated by the electrolvte.
Any desired voltage can be generated by
printing alternate ink layers one over the other.
The first and last layers are provided with ter-
minals for connection to the external circuit.

REGULATED ALPHA COUNTER
Patent No. 2,689,309

John R. Mahoney, Oak Ridge, Tenn.
(Assigned to United States of America as
represented by the U. S. Atomic Energy

Commission)

An alpha counter is essentially a tube con-
taining two electrodes and a gas atmosphere.
Radioactivity ionizes the gas and initiates the
flow of charged particles. The sensitivity of a
counter depends upon the voltage between elec-
trodes. There is an optimum region (Fig. 1)
where sensitivity is high, yet the voltage is not
sufficient to sustain a continuous discharge.

The optimum region varies with gas tempera-
ture and pressure. In this counter a control tube

CONTINUOUS

Y DISCHARGE POINT

OPTIMUM OPERATING VOLTAGE

ELECTRODE POTENTIAL (VOLTS}
Fig.l

regulates the voltage applied to the probe. The
control unit and the probe may be similar to
each other, and both are vented to the same gas
atmosphere,

Fig. 2 shows control unit P1 and probe P2.
Due to changes in temperature, the optimum

Rl

—

TO PREAMPL

HV SOURCE ~ 9000MEG

o S

= Fig.2

operating point may be displaced, for example
to the right. This increases the current through
P1 and RI1. The high voltage is drapped until
P2 receives the correct potential required.

RADIO-ELECTRONICS
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NOTHING LIKE THIS
IN BASS BEFORE!

WOOEE +N

MODEL C8W |

W’ LOW FREQUENCY
REPRODUCER

Idea! for assembling @ compact,
limited space, high quality system
.. . perfect oo, as mid-range

unit in low cost three-way system.
Can also be used in multiples

as expanding woofer.
Eight ohms impedance,
25 watts power copacity.

MODEL
i Ciaw

: 1211

ADJUSTABLE
RESPONSE
WOOFER

Contains exclusive built-in facilities
for limiting high end response

to 700, 2000 or 5000 cycles, thus
suiting crossover requirements

of most tweeters. Overall response
40-6000 cycles. Handles 30 watts,
impedance 8 ohms.

MODEL C15W
4 17
|
DUAL

IMPEDANCE RANGE
SUPER WOOFER

Acme of attainoble perfection in

the specific reproduction of low

frequencies. Two spiders for positive |
piston action. Greatest axial

voice coil depth and excursion— \

Six Ib. Alnico 5 magnet. Die-cast

girder construction for lifetime
trouble-free operation. Adjustable
voice coil permits match to
4.8 ohms and 10-16 ohms.
Defies obsolescence.
For 50 watt systems.

For descriptive literature write desk 59
snother engineering achievement of

LOUDSPEAKERS, INC.
80 SOUTH KENSICO AVENUE. WHITE PLAINS, N. Y.
Ask For Progressive Speaker Expansion

MARCH, 1955

PATENTS (Continued)

HIGH-POWER TRANSISTOR
Patent No. 2,689,930

Robert N. Hall, Schenectady, N. Y.
{Assigned to General Electric Co.)

This method of transistor-making results in
a semiconductor that passes considerable cur-
rent and withstands high inverse voltages. The
center of the crystal is pure germanium. Ac-
ceptor material (like aluminum) is diffused into
the crystal. This absorbs electrons and makes a
rich p type region. Donor material (like anti-
mony) is diffused into the crystal on the other
side. This results in an extremely rich n type
layer.

The high-resistivity pure germanium can with-
stand 500 volts or more. The high-conductivity
n and p layers are capable of passing consider-
able current.

Fig. 1 shows an excellent high-power rectifier.

ACCEPTOR

) PURE GERMANIUM
Fig.t

To make a transistor, grooves are ground into
the ecrystal (Fig. 2). Alternate n areas are
connected together to act as emitter and col-
lector. The p area becomes the base of the n-p-n
junction transistor.

A semiconductor of this type may be used as a
current control device. Being a p-n junction
unit which has both the high reverse voltage
characteristic of previous high-voltage types and
the high forward current characteristic of pre-
vious high-current types, this device makes an
unusually efficient high-power rectitfier or tran-
sistor.

TV FILTER

Patent No. 2,688,119

Ansel J. Gere, Norwood, Mass.
(Assigned to Gabriel Co., Cleveland, Ohio)

This crossover network for video signals per-
mits the use of a single antenna (or combination
of antennas) and a single transmission line for
all channels. The u.h.f. is separated from the
v.h.f. at the end of the line. each being fed
to its own receiver (see diagram). Circuit com-
ponents are printed for compactness and effi-
ciency at high frequencies. A low-pass network

TO ALL-WAVE ANT

o——t (——L J'-—"W\If'c
T0 UHF RCVR TO VHF RCVR
n——i JWIW——A

HiGH-PASS FILTER LOW PASS FILTER

(470-8%0MC) (54-216M0)
is at the right and a high-pass filter at the
left.

Using printed-circuit techniques, a strip of
high-dielectric plastic holds all components. Ca-
pacitors are formed by metallic strips printed
on opposite sides of the plastic. Coils are printed
spirals. Eyelets pass through the plastic, making
connections to both surfaces. The high-pass filter
uses split capacitors in both leads, adding to the
unit’'s compactness. END

o—
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rue ANSWER

WHATEVER
THE PROBLEM . .

Cros-over
Pocwer Capacity
Iwrpedance

® D=spersion
® Response

MODEL HF-206
SUPER TWEETER

High fraquency response far beyand audibility.
Super-efficient high output driver and horn as-
sembly using '‘reciprocating flares’ principle.
Suitable for crossover 3500 cydles or above.
Dispersion 120° x 60°, eight
ohms impedance,

¥ MODEL
i 4401
TWEETER
Uses “‘reciprocating flares’ wide
angle horn und bona fide compression driver,
Exteptional performance at modest cost.
Eight ochms impedance, suitable for
¢rossover down to

MODEL 4402 ,
WIDE ANGLE DUAL TWEETER

Electrical and acoustical characteristics make it the most ver-
satile high frequency tweeter available. Driver can be
comnected for use in 4-8 and 10-16 ochm systems.
Dispession pattern variable with intercon-
nection of drivers. High power
capacity. For 200G cycle

crossover of

] above.

e j MODEL 4408

“" For wide range reproductien in
maderate power systems requiring @
crossover down to as low as 600 cycles.
Heavy, resonant.-free horn casting.
Dispersion 120° x 62°. Eight
ohms impedance.

MODEL 4409

A haavy duty version of
#Model 4408 to handle the

full, undistorted power of 25-40
watt amplifiers in 2-woy sys-
tems, and 50 watts in 3-way
systems.

MODEL
COBREFLEX /' T-30
For use in 2- or 3-way systems
#® when crossover as low aos 350 cycles
is desired. Exclusive die-cagt dual
wide angle horn. Eight ohms
impedonce. Will hondle
high power.

LOUDSPEAKERS, INC.

8 SCUTH KENSICO AVENUE. WHITE PLAINS, N, Y.

Expansion

143
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Leading a brand new line...

O
1000
OF CALIBRATED BANDSPREAD!

40 Meters
7 Mc-7.3 Mc

_M'?Q.B”-QOS.T’ (165.4°)

80 Meters

b g3

20 Meters

14 Mc-14.4 Mc
0 o oy |

| 20°-249° (2249)

26.9 Mc-3) Mc
63.9°-330° (267.9°)
15 Meters

s
)‘){,/
[20.2 Mc-21.6 Mc

25°-260.5° (235.5°)

MODEL S85

S-85 Receiver (AC)

S-86 Receiver (AC-DC)

105/125 V. 50/60 cycle

Either $119.95

We here at Hallicrafters are proud of
our new communications line, espe-
cially the rew S-85 receiver with over
1000° of calibrated bandspread. Broad-
cast band £40-1680 Kc and three short-
wave bands 1680 Kc—34 Mc on large
easy to read dial. Separate bandspread
tuning condenser and built-in speaker.
Seven tubes plus rectifier. Coupon be-
low brings complete specifications.

’a'//ia/ by 93 governments,

a

TJold vn. 89 cowntyivs.

hallicraf'rers

Chicago 24, lllinois

AT

MAIL THIS COUPON
FREE [ World-wide time corverter
Specification sheet [ S-85(5-86)
{7 §-95(5-94) 7 $-38D
Name
Address___
City_____7Zone__ State
[J Ham (call letters_______ ) [ Listener
Occupation

B R R

0000000 000PNCOLIOCOIIIOOIOGLOGOES

SPEAKER CONE REPAIRS

I use ordinary rubber cement to re-

pair damaged loudspeaker cones. A
toothpick is used as the applicator.
Rubber cement is flexible when dry and
does not cause tinny reproduetion and
crackling as hard-drying cements are
likely to do.—James J. Maroney

(Mr. Maroney sent us a section of
a speaker cone that had a long rip
along the edge and a %-inch square
cut out about half way down the flave.
The repairs were neat and only slightly
less flexible than the rest of the speci-
men of the cone.—Editor)

CLEANING A TV MASK

Technicians who have been stymied
by blemishes on plastic TV masks and
safety glass often can get perfect re-
sults by using Johnson’s Car Plate pol-
ish. Apply the polish with a damp cloth,
allow it to dry a few minutes and then
buff lightly. Excessive rubbing or too
much pressure may mar the plastic
finish. This polish is also excellent for
cleaning the area around the anode
cap on the picture tube when arcing
is troublesome.—Clifford Lessiy

PROTECTING GLASS VIALS

You can minimize breakage of bottles
of coil dope, service cement, contact
cleaner and other service chemicals in
your tool kit by removing the sponge
rubber sleeves from defective vibrators
and slipping them over the bottles.—
Kai Klemm

STOP TV TAMPERING

Perchance other TV service tech-
nicians have encountered the same
trouble I have. How many times I
have been called to repair a TV set
only to find that the owner has tam-
pered with the set’s service controls.

Here is a simple trick I use to deter
set owners from tampering with the
controls: I have added a roll of extra-
wide adhesive tape to my tool kit. I
cut it into strips and place it directly
over the service controls of every set
I install or service. With the tape in
place, I locate the screwdriver slot in
the control by indenting the tape with
my fingernail and mark the direction
of the slot with a pen. When I suspect
that someone has meddled with the
service controls of a set, all I have to
do is note whether or not the pen marks
on the tape are parallel with the screw-
driver slots in the controls. If they
are not I know that someone has been
experimenting.—John A. Comstock

www.americanradiohistorv.com

STAN-BURN

5-PARKE

*  CATHODE RAY TUBE SPECIALS
* ONE YEAR GUARANTEE
* 108pd ANBURN o 20
12ce. 11.90
* . 13.95
i i
- |
* et e
* ko ;;‘g; 13.00
*

AUTHORIZED DISTRIBUTORS for: General Electric.
Kenrad, Tung-Sol, National Union, De Wald, Regal,
Automatic and General Motors,

*

AUTOMATIC CUSTOM.BUILT RADIOS for Plymouth,
Ford, Chevrolet and many others, always in stock,
We carry a complete stock of HI-FIDELITY and
SOUND EQUIPMENT. S

*
*
*
*

s

Terms: 209% with order, Balance COD. All prices
B. ouse. Minimum order $5.00.
Write for our latest price list and Hi-Fi Catalog to

Dept. RE-3
RADIO and

STAN-BURN =ziesee, .

1697 BROADWAY o NEW YORK 19, N.Y,

*
%

% % b o k% R % % % X X X X % % % % % O %

STEVE-EL

(House of Bargains)
HAS DONE IT AGAIN!

Now yov can
own on inter-
com that has a
thousand uses
at o price you
would normally
pay for o kit

This intercom
comes housed in
wooden cabinets
completely wired
and ready to
operate. Outfit
consists of one
master, one sub
station and fifty
feet of two wire
cable. Ideal for home as baby sitter,

Perfect for office or factory. Order now
as gquantities are limited.

YOUR COST $1595

COMPLETE,
| FREE BARGAIN CATALOG > WRITE DEPT. RE-3

only
STEVE-EL Electronics Corp.

6) Reade St. New York 7, N. Y.

RADIO-ELECTRONICS
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New VU Magnemite*

i = -

dnn
‘Recorder
Now you can consistently make professional
recordings under the most gruelling field con-
ditions. Tapes will faultlessly play back on all
professional and home recorders. Ruggedly
designed for maximum dependability and top-
notch efficiency. Combines unlimited versatility
of performance with extreme simplicity of op-
eration. Choice of fourteen models available
for every conceivable application.

Incorporates a multi-purpose VU monitoring
meter for precise setting of recording level
without earphone monitoring. Meter also accu-
rately indicates condition of “A’” and “B
batteries. Five single speeds as well as two,
three and 4-speed models available. Units
weigh only 19 lbs. with batteries and measure
6% x 9% x 14%". Higher speed models
meet NARTB standards. All recorders are
guaranteed for One Full Year.

Write for complete technical specifications
and direct factory prices to Dept. RE:

AMPLIFIER CORP. of AMERICA

398 Broadway. N. Y. 13, N. Y.

_ INSIST ON
THE GENUINE

the 10 WAY WRENCH

WITH 1,001 USES!

@¢ Slightly higher
ONLY W. of Miss.

Small head for hard-to-

reach places . . . Fits all
hex nuts & bolts from

%" to %", plus

Va” sq. Finest made,
rugged, alloy con-
struction, hard

AT YOUR JOBBER

if he cannot supply, write to

J.E.S. CO.

11147 Lefferts Biva.
S. Ozone Park 20, L. I, N. Y.

OSCIL-O-PEN

Extremely convenient test oscillator for all radio
servicing; alignment ¢ Small as a pen ¢ Self
powered e Range from 700 cycles audio to over
600 megacycles u.h.f.” ® Output from zero to 125 v.
e Low in cost ® Used by Signal Corps. ® Write for
information.

GENERAL TEST EQUIPMENT
38 Argyle Ave. Buffalo 9, N. Y.

MARCH, 1955

TRY THIS ONE (Continued)
FERRITE-ROD ANTENNAS

Portables and older a.c.-d.c. receivers
with loop antennas wound around and
cemented to the inside of the case are
very difficult to realign. You can’t
reach the trimmers when the set is in
the cabinet. To work on the chassis
outside the cabinet you have to un-
solder the antenna leads and then re-
solder them. Even then, you can’t do
a good alignment job. Tracking will
be off when you reinstall the chassis
because it changes the inductance of
the locp.

My solution to this problem is to
remove the loop and replace it with a
ferrite-rod antenna. The cost is low
and the customer will usually agree to
the change when you explain that per-
formance is likely to improve consider-
ably with the new antenna and that
future repair bills will be lower be-
cause of the time saved in removing
and replacing the chassis.—Milan
Rafayko

OPEN HEATER WINDINGS

Now and then small four- and five-
tube transformer type sets come into

the shop with open or intermittently |

open heater windings. Often it is im-
possible to find direct replacements for
these transformers because of their size
or odd mountings, and because of the
compactness of these receivers there is
no place to put a small filament trans-
former.

Quite often these sets can be saved
for the customer by changing the rec-
tifier tube. For example, if you have
a four-tube set with an open b5-volt
winding and a 5Y3 rectifier, cut the
5-volt winding and replace the 5Y3
with a 6X5, hooking its heater in the
6-volt string. Usually the transformer’s
6-volt winding will be sturdy enough
to handle the extra 0.5-ampere drain.

If you have an open 6-volt winding
and a 5Y3 or similar tube you can
change the 5Y3 for a 6X5 and use the
rectifier winding to light all 6-volt
heaters. The slightly lower heater volt-
age quite often is unnoticed. (A lightly
loaded 5-volt winding designed for a
2- or 3-ampere drain will often supply
as much as 6 volts.—FEditor) But re-
member, the heater amperage should
not exceed the rated amperage of the
rectifier tube, which for a 5Y3, 80, or
5Y4 is 2—B. W. Welz

BURNED-OUT YOKES

If you have to replace a burned-out
yoke in a TV set and it won’t come
past the base of the picture tube, cut
through the yoke parallel to the neck
of the tube. You can then pull it apart
and easily remove it. This doesn’t take
long and it will prevent damage to the
base that might result from forceful
removal.

In cases where a sufficient number
of turns remain to permit current to
pass through the coil, it may help
appreciably to “soften” the yoke by
applying d.c. across the yoke terminals
and letting the yoke heat up.—Sim S.
Eaglieson, Sr.
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no matter
how you look

" Replacemert Reetifier
thafs Riatit

all types available from
your parts distributor

R @ A

El Segundo, Calif. \§7 ORege18-6281
NEW YORK ¥  CHICAGO

orld's .fa/zqul Saﬁp&m a{
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WIW TV beats
last year’s

2eld Day record

with hallicrafters

Lawrence T. Fadner, team captain in
Chicago's 1954 North Suburban Ham
Club ARRL 40 meter CW Field Day
bettered the club’s last year record
by nearly 30%.

u

and Hallicrafters SX-96 is hot news
too. More hams are telling each other
about this new receiver than about
any equipment in years.

%{} 33 /mfemnmm/J,
sold in 89 counlries

hallicrafters

CHJCAGO 24, ILLINOIS

MAIL THIS COUPON

FREE—Send me World-wide Time Conversion Dial
Calculator and all band frequency allocation chart
plus a fund of other handy data.

Name__ — ca
Address,

Clty. — State.

O Ham (call letters. O Listener

Occupation— s — —
Hallicratter equipment | would like to know about:

- - - - ——— — ———— = = = = = o]

| TRY THIS ONE

(Continued)
CODING CABLED LEADS

In emergencies we sometimes use
wire of a single color to make up long
multiconductor cables for intercoms,
remote controls and other applications.

A problem arises when we try to iden- |

tify quickly the ends of the various
conductors. Qur solution is to apply
different voltages to each of the con-
ductors and then measure the voltages
that appear at the far end of the cable.

Connect a tapped resistor (or a string
of resistors in series) across a battery
or other power supply delivering a
conveniently low voltage. Mark or code
the leads and connect them to points
on the voltage divider. Record the
voltage on each lead. You can identify
the leads at the far end in the shortest
possible time by measuring the voltages
across them as shown in the drawing.
—Wwu Hing Chang

RECEIVER ALIGNMENT

When aligning a set with a signal
generator, wedge a piece of solder
lightly between the plates of the oscil
lator tuning capacitor. You will find
that it will effectively prevent inter-
ference from the set’s oscillator as well

as protect the plates from becoming |

bent. This method is much better than
wedging a screwdriver, wire or some
other hard material between the plates.

| —Sim S. Eagleson, Sr.

(This method is usually very effec-
tive. But a few sets have been manu-
factured which have high voltage on
the oscillator capacitor stator. If one
of these old-timers comes into the shop,
look out!—FEditor) END

-_
il

LIBRARY
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NEW! ATLAS €J-30
COBRA-JECTOR

INDESTRUCTIBLE FIBER-GLASS
ALL WEATHER
WIDE ANGLE DISPERSION

NET $24.0

Net $5.10. '

Double-sealed against all weather. Omni-direc-
Dispersion ..120° x 60°

Complete

with Driver.

Weatherproof

Line Matching

New versatile all-purpose projector—excellent

for paging & talk-back, interccm, marine, and

industrial voice & music systems. Penetrat-

ing articulation assures wide angle intelligi-

tional mounting bracket. Quick, easy

installation. An amazing “power package"—

Specify the CJ-30 for the “tough” jobs!
Input Power (continuous)..............15 watls
Dimensions: ...0peaing, 14”7 x 6”

» Overall Length, 14~
P SRY WRITE FOR COMPLETE CATALOG
ATLAS SOUNDCORP.

Transformer
ble coverage even under adverse sound con-
Input Impedance .8 ohms
Bklyn. 18, N. Y.
In Canado:

List $40.00 @;-v)
as shown,
ditions. “ALNICO-V-PLUS" magnetic assembly.
Response ... 250-9000 cps
AHas Radio Corp..Ltd., Toronto, Ont.

FOR MAXIMUM ALL-CHANNEL
FRINGE AREA PERFORMANCE

F
|
—

"TARGET 88"

With highest front-to-back ratio
and minimum side pick-up.

$3495 List

Also conical, Yagi-type and cor-
ner reflector antennas. First to
use Fibreglas insulators. Write
for information on open terri-
tories.

S & A ELECTRONICS

1025 Nevada Avenue, Toledo 5, Ohio
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REATEST TUBE BUY

EVERY TUBE GUARANTEED A FULL YEAR
Branded—Bulk Packed in Original Mfr's. Nested Cartons or Individually Boxed

JOBBERS! DISTRIBUTORS! We have a Wonderful Deal For You. Write—Wire—Phone!

A2 ......$.87 3 6N7 40
A3/VRIS .97 4 6Q7 59
A4G .60 .7 6R7 35
82 ... .74 3 6 35
B3/VR90 .90 5 6 L .3
C3/VR105 .95 $:3 6 . .4
D3/VR150 .85 2 6 . .5
z4 . .59 B 6 4 4
5 6 . 4
.4 65 N 8
3 65 . g
» - 69 65 A R
Merchandising and Promotion s 13| s ] 8
7 it -3 .4 65 3 4
Ward Products Corp., a division of 7 tHE s 53
the Gabriel Co., Cleveland, designed a 4 8¢ 4 ‘09
.50 .8 6 .4 42
* .2 -8 678 .5 S
15 .4 3 6U7G .4 . 4
- .7 54 6U8 .5 .1
- | 85 -4 6
a3 .42 .4 .7
.;S g .4 .22
. .BO . .3
.65 9s 3 29
.4 76 .7
.7 45 .4
.9 .90 S
.6l .69 .6
.8 6 6
.7 4 9
.4 3 S
.9 5 - i
.9 3! .44
.S 9 .55
.3 39 .5
.3 .38 S
.3 .6
.68 99 .59
.62 .99 | 7E6 . ! 2scy

Our Tubes are of Excellent Quality Because—

2. We've specialized in selling vacuum tubes exclusively for many years, R .

2. All fubes offered herein are obtained from Receiver Manufacturers’ surplus, various gov't., agencies and other
surplus sources, Most of these tubes are brand new and the balance is removed from gov’t. and other equipment,
WE UNCONDITIONALLY GUARANTEE EVERY TUBE YOU Y. N . N .

3. Our modern, completely equipped laboratories check every tube received. You are invited to see this special

equipment in operation.

Even though our inventories include almost every tube type made over the past 20 years—in quantities of more than a

million assorted types—it is impossible to list every type. You are, therefore, urged te include any additional types

required in your order,

Minimum Order: $10.00. Terms: 25¢% with order, balance C.0.D. Please include postage, All prices subject to

change without notice.

TRANSAMERICA ELECTRONICS CORP.

115 LIBERTY ST., NEW YORK 6, NEW YORK

new mobile TV antenna display which OUR GREATEST
may be hung from the ceiling or fix- BARGAI"
bures. HOOT 3
| 2-BAY
Allied Radio Corp., Chicago, spon- com'ngLMi’ﬂAv
sored the “Fine Arts Quartet” in the With Hi-Band FAST'
first of a series of 13 chamber music st ﬁd"g/f'-j,rSEl
. q ur s - = e q
concerts presented at Kimball Hall, Chi- Y € With H. G. Cisin's Copyrighted RAPID
Y ’ ments M e
cago. The concerts are being broadcast $ 99 v vors TV TROUBLE SHOOTING METHODd
ot n 3 ati ! g Without experience or knowledge, this guarantee
over radio station WFMT, Chicago. 1 tacH  TlE now methoa'of sevieing TV seis enaties vou 0 DIAGS
NOSE roubles as rapidly as an expert.
Electronic Measurem Corp. SIN3 [ouS By THEORY—NO MATH—vou can locate all faults in
York Cit Q u ti en.tts ., New I agng Efefg{rem:;g: ‘Y;I:& re(:?rd-breaking time, regardless of make or model.
ork City, is promoting its test equip- tional, Electronics had TV TROUBLE SHOOTING METHOD” is the
. . « . g We made a2 Bspecial most valuable aid to TV servielng ever written. Be a
ment with a spec1a1 Basic Service purchase in order to TV Trouble Diagnostician. Inerease vour present
Shop” introductory offer through which %ﬁcelsheit;ldsmis:t;g?:; %{trﬁings._ Opexll( ﬂour pvgn Profitable Business or get a
’ o ! A igh-paying skilled Jjob.
. has thing, TI
purchasers may buy a v.t.v.m., signal : canical 3bay” 10-cle” It's all in this book . . .
- e a rovige: . -
generator, and tube tester at a special ultra-fine fringe reception. Includes sxlx(een.ﬂ}/,s e, aire Nothing more to Pay—Nothing else to Buy
Vo ’ plane type aluminum elements. including hi-band adapt- Alphabetically listed there are 85 picture troubles,
price. They also receive a picture tube | | °FErsater E2in on (e Pl & hen “array. These are over 58 raster and 17 sound troubles and: by, this
o . . i 1 el k on. unique copyrighted method vou know EXACTLY
adapter and two instrument stands as | Deked e O 4 5 o carton, Money back it met WHERE the trouble is: plus step-br-step instrue-
premiums. The offer is good for a lim- | | purchasea in single 16-clement ar- e i s, [ CMECHS, enah/hs you
ited time only. P AL S - T P N3 (MPORTANT PRELIMINARY CHECKS NEED
Rods ... e .513.50 cart: | ! the 69 Rapid Checks, OV
M . . 4 Doy Uliraringe Stackin v i 5 ALSO REQUIRE NO INSTRUMENTS! Rapid
Belden anufacturing Co., Chicago Above—Model 4B. $1.95 set fhecks dlnfclude e‘mgrgenc_\'l c(;xecksptio\r Qdi]storte{i pig;
T4 . 3 g = 3 ures, defective tubes including X tube, plus
wire manufacturer, is now packaging 360° Super Directonic others. ALL EXPLAINED IN SIMPLE LANGUAGE.
Electronically Rotates PERFORMED WITHOUT INSTRUMENTS MANY
in All Directions VHF- CHECKS USE THE PICTURE TUBE AS A GUIDE.
UHF CHANNELS 2-83 H. G. Cisin, the author, is the inventor of the AC/
DC midget radio. ile licenses RCA. AT&T, ete. Ile
RosertulN2dYelementizpLay has also trained thousands Of technicians now own-
l;g:furf,;'c bz:ﬁgg“ td ea:& ing their own prosDerous TV service Organizations or
transmitler in fringe area holding highly paid TV positions. His years of ex-

ence are embodied in this remarkable new TV

by 6-position selector switch. peri
N TROUBLE SHOOTING METHOD.

No motors or electrieity. EX

ly _high in. "GOM
}lfﬁffg" Wl"%'l‘{ POSITIO Guaranteed. Money Back in 5 Days if Not Satisfied!
PHORRONIE,, BEAN o R = ABSOLUTELY
TRI.X CABLE. UNIVERSAL Sl oo o G Clsins book STV
U.CLAMPS.  Order model TUBE LOCATOR’® with Trouble Indicating
AN-524. X 4 charts of 3000 TV models, selling for $1. Post.
Money back if not satis- ACT NOW—gel both books postpaid at cost paid
fied, of onty one!
NEW CATALOG AVAILABLE RUSH COUPON NOW!
LLA SEsEEEESSEEEENEEEES
H. G. CISIN, CONSULTING ENGINEER.
® Amagansett, N.Y. Dept. E-32 §
§ E Enclosed find $1. Rush both books. H
its TV antenna cable in an attractive OF CLEVELAND } Name
package designed to eliminate stocking H
. s Address
problems and to serve as a counter dis- THE HOUSE OF TV VALUES =
pluv‘ 6608 Euclid Ave. Dept. E-3 Cleveland 3, Ohio | s City
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NEW

AGAIN, FIRST
WITH THE
LATEST!

What’s a
reputation worth?

It's priceless since Hallicrafters’
reputation, firmly built on over twenty
years of electronic leadership reflects

our precision-built products, our
craftsmanship and our future. These

: new models, in keeping with
™. Hallicrafters® high standards,
" uphold this tradition

P of quality.

Low cost unit
with high priced
performance
over Broadcast
Band 540-1650
kc plus three
short-wave
bands from 1650
kc—32 Mc.
Electrical band-
spread operates
over large easy-
to-read dial.
Headphone tip
jacks on rear
and powerful built-in PM
speaker. Oscillator for
reception of code signals.
Four tubes plus rectifier.
105/125 V. 50/60 cycle
AC/DC $49.95

. s B—
Bill Halligan, Jr.

Model S-38D

£

These two new Civic Patrol receivers are
over 10 times as sensitive as previous
models, greater increased audio power
output and built-in relay squelch system.
Perfect for monitoring, police, fire, taxicab,
telephone-mobile, forestry, Civil Defense.
The S-94 covers 30-50 Mc and the S-95
150-173 Mc. Built-in speaker and provisions
for headphones. Eight tubes plus rectifier.
105/125 V. 50/60 cycle AC/DC $59.95

Write for complete specifications. L
= ~
 ——

Model S-94 (S-95) g !

- L]

hallicr&hers

CHICAGO 24, ILLINOIS

[
|

BUSINESS

Production and Sales

RETMA reported the production of
6,513,292 TV sets and 9,138,955 radios
for the first 11 months of 1954. This
compares with 6,766,040 TV sets and
12,267,441 radios for the 1953 period.
The association noted that TV set pro-
duction of 858,501 units for November
set a record for that month.

RETMA reported the retail sale of
6,223,332 TV sets and 5,272,155 radios,
exclusive of automobile sets, during the
first 11 months of 1954. These figures
compare with 5,600,423 TV and 5,608,477
radios sold during the 1953 period.

RETMA announced that cumulative
sales of cathode-ray tubes for the first

| 11 months of 1954 were 8,904,106 units

valued at $188,660,782 compared with
9,194,851 tubes worth $219,922,667 for
the 1953 period. Manufacturers’ sales
of receiving tubes for the first 11
month of 1954 were 347,180,564 as
against 413,687,529 in 1953.

Calendar of Events

1955 Joint Western Computer Conference
and Exhibit, March 1-3, Statler Hotel, Los
Angeles.

1955 IRE Show, March 21-24, Kingsbridge
Armory, Bronx, N.Y.

Fourth Regional Seminar for Parts Dis-
tril;ulors, April 1-2, Paxton Hotel, Omaha,
Nebr.

Spring Assembly Meeting of the Radio
Technical Commission for Aeronautics, April
5-7, Los Angeles.

Ninth Annual Spring Technical Conference
of the Cincinnati Section of the IRE., April
15-16, Engineering Society of Cincinnati
Building, Cincinnati, Ohio.

New Plants and Expansions

General Instrument Corp., Elizabeth,
N.J., is completing a five-point program
for the expansion of its Canadian opera-
tion now based on Kitchener, Ont. The
plan includes the new plant which was
recently opened in Waterloo, Ont.

RCA Engineering Products Division,
Camden, N.J., opened an engineering
laboratory in Waltham, Mass., for the
development of specialized electronic
fire-control systems for military air-
craft. Dr. Robert C. Seamans, Jr., well
known authority on airborne electron-
ics, was named manager of the new
laboratory.

Northwest Radio & Television School,
Portland, Ore. and Hollywood, Cal.,
opened a new resident training school
unit in Chicago.

Heppner Manufacturing Co., Round
Lake, Ill, is building a 10,000 square
foot addition to its present plant.

Motorola’s Communications and Elec-
tronics Division established a new re-
search and development laboratory in
Riverside, Cal.

Magnecraft Eleetric Co., Chicago,
moved to larger quarters which triples

the space of its former quarters.

| Show Notes

The 1955 Western Electronic Show
and Convention will be held August 24-
26 in San Francisco, Cal. Management
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(Continued)

of the 1954 WESCON announced that
that show had broken all previous rec-
ords for attendance and exhibits. The
Board of Directors issued a refund of
5% to all exhibitors.

Audiorama 1955, sponsored by the
Audio Engineering Society in conjunc-
tion with Audio Fairs, will be held Octo-
ber 13-16 in New York.

RADIO-ELECTRONICS will exhibit
in Booth 452 in the Kingsbridge Armory
at the IRE Show in New York, March
21-24,

Business Briefs

... General Electric Tube Department
general manager J. Milton Lang, pre-
dicted that about one out of every six
TV sets would need a new picture tube
during 1955, creating a need for over
5% million new TV picture tubes.
...RETMA released a report “Unit
Territory Plan—to Serve the Jobber
Better” which was based on an 18-
month study by its Jobber Relations
Committee.

... Daystrom, Inc., Elizabeth, N.J., pur-
chased the Heath Co., Benton Harbor,
Mich., manufacturers of the Heathkit
electronic instrument kits. The Heath
Co. has an annual sales volume of
$6,000,000. It will be operated as a sub-
sidiary of Daystrom. Robert Erickson, a
vice-president of Daystrom, was elected
president of Heath and will continue
as an officer of the parent corporation.
The purchase was made from Helen C.
Anthony, widow of Howard Anthony,
late president and founder of the Heath
Co.

... United Motors Service, Division of
General Motors Co., Detroit, Mich., has
set up a Distribution Council to foster
closer relations with its distributors. It
is made up of 15 distributor members
who will meet with top United Motors
executives three times during the year
to discuss problems of marketing, ad-
vertising, sales, etc. The first meeting
will be held this month in Detroit.

... Telrex Corp., Asbury Park, N.J. and
Channel Master Corp., Ellenville, N.Y.,
concluded a licensing agreement under
a Telrex patent covering conical anten-
nas. The agreement settles a litigation
between the two companies.
...RETMA announced the establish-
ment of an Automation Committee and
an Industrial Relations Department.
Walter Hausz of General Electric is
chairman of the Automation Committee
and Robert C. Sprague, Jr., Sprague
Electric, will head the Industrial Rela-
tions Department.

. . . Equipto Division of Aurora Equip-
ment Co., Aurora, Ill,, is making avail-
able free the services of its engineers to
help its clients in arranging their stock
room layouts.

... Du Kane Corp., St. Charles, Ill., has
established a new purchasing set-up
which in addition to normal procure-
ment for established production, in-
cludes a specialized office for exploring
new materials and sources of supply.
Edwin E. Swick, formerly purchasing
agent, has been reassigned as purchase
manager of the new operation. END
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S\ Look ahead
ith

So much is happening in electronics today, that if you don’t
want to end up on the shelf with the coherer. or other “new
developments” of yesterday, you need a steady source of reliable
information on everything new or current in the field. Only
RADIQ-ELECTRONICS gives you so much timely, readable,
and valuable information on TV, radio, audio-high fidelity and
other phases of electronics. Here is a glimpse of just a few of the
features in store for regular readers in the months ahead.

® Some Aspects of Intercarrier Buzz

Causes and elimination—Dby the popular
engineer-author, Bob Middleton.

® Servicing Dog TV Receivers
More in this series on how to solve
the troublesome problems which beset the
service technician.

® New ldeas in Horn-Type Speaker
Systems

A careful review of a subject of great
importance in high-fidelity work.

® Test Capacitors with Your Ohmmeter

A gadget that makes a good capacitor
checker from your regular bench multitester.

® Electronics Searches for Oil

Techniques and equipment used in this
branch of electronic prospecting.

You gain by subscribing now

First of all you save considerably
over the newsstand price—up to
$5.05 on a three year subscription
—and secondly. you are sure of
getting RADIO-ELECTRONICS
every month without interruption.
That way you won't miss even one
important feature.

THREE YEARS—$8.00
You save $5.05 over the
newsstand price
TWO YEARS—$6.00
You save $2.70 over the
newsstand price
ONE YEAR—$3.50

You save 83c over the newsstand
price

:l RADIO -
! FLECTRONIES

START YOUR SUBSCRIPTION NOW

| RADIO-ELECTRONICS, Dept. 35
25 West Broadway
New York 7, N.Y.

| Please enter my subscription as indicated
| 13 Years—$8.00 12 Years—$6.00 | Year—$3.50
| ] Remittance enclosed O 't pay when billed.

I Please print
| STREET :
| ciry ZONE ... STATE ... S

MARCH, 1955
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Rﬂd- 78/ for

1 FULL YEAR
Guaranteed Tubes

[orA [/ @ SAME DAY SERVICE @ ALL TUBES INDIVIDUALLY
70 L2 to 90 7 0' BOXED @ 400 TYPES ALWAYS IN STOCKS

For Quality—Performance—Dependability

Type Price | Type Price | Type Price
0Z4M .65 | 6AUS 46| 7Cs .59
1AX2 62| 6AV5GT .83 | 7F7 .79
1B3GT .73 | 6AVS .40 | 7HY .59
1E7 .29 | 6AX46GT .65 | IN7 .69
1H4 .30 | 6BAS 49 | 797 .66
1LAS .69 | 6BCS .54 [ 7v4 .69
1LH4 .69 | 6BC7 .82 | 12A4 .60
1LNS .59 | 6BES .51 [ 12AL5 37
1R5 .62 | 6BG6G 1.25 | 12ATé .41
155 .51 | 6BH6 .53 | 12AT7 72
1U4 57| 6BJ6 .49 [ 12aU6 .46
1U5 .50 | 6BKS .80 | 12AU7 .60
1X2A .63 | 6BK7 .80 | 12AVé .39
3A3 .80 | 6BL7GT .83 | 12Av7 .73
3AUS .46 | 6BN6 .74 | 12AX4 67
3BCS .54 | 6BQSGT .98 | 12AX7 .63
3BNé .74 | 6BQ7 .90 | 12B4 .60
3CBs .54 | 6BZ7 .90 | 12BAS .49
394 .59 | 6ca .40 | 12BE6 .51
3Q56T .69 | 6cBs .54 | 12BF6 .39
384 .58 | 6CD6 1.11 | 12BH7 .63
3v4 .58 | 6CFé .64 |12BY7 .65
4BQ7 .90 [6css .51 12¢U6 .98
4B27 .96 | 6H6GT .41 |12SA76T .65
5AW4 .59 [ 6J56T .48 [ 12SJ7M .67
5J6 .64 | 646 .52 [125K76T .63
5T4 .79 | 6K66GT .45 [ 1251767 .57
5046 55| 6L6 .84 | 12SN76T .52
5U8 .75 697 .45 [125Q76T .56
5V4 71| 654 .48 [12vé6T .46
5Y3GT 37| 6SA76T .55 [ 12x4 .38
6AB4 .44 | 6SH7GT .49 | 14A7 .63
SACTM .86 | 6SJ76T .41 | 14B6 .63
SAF4 .90 | 6SK76T .53 [14Rr7 .79
8AGS .56 [ 6SL7GT .48 | 19BG6 1.39
6AGTM .99 [ 6SN7GT .59 119718 .69
6AH4 57| 6SQ76GT .46 | 25AV5GT .83
6AHS 73674 99 | 25BQ46GT .98
SAKS 75| ¢T8 ‘80 | 25L66T .51
6AKS .59 | sus ‘78| 3585 52
6ALS 42| veGT ‘50| 35C5 .51
6AMS 78| 4vs ‘36 | 35L6GT .51
GaNE  Blaweer ar|IWE
6AQ6 37| 6W6GT -57 | 3523 .59
6AQ7 .70 | 6X4 37| 35256T 47
6ARS .45 | 6X56T -37 | 50A5 .55
6AS5 .50 | 6X8 75| 5085 .52
6AS6 1.49 | 7A7 -89 | socs .51
6ATS 41| 7A8 .68 | 50L6GT 61
6AU4GT .68 | 7B7 .49 | 80 .43
6AUSGT .8217¢€5 s9111723 .37

Send for Free List of Over 400 Tubes and Parts Catalog
SELENIUM RECTIFIERS Mfd. by FEDERAL

prtily 65 DC-Ma. . each .59 | 250 DC-Ma. ... each 1.39
< k . .69 | 300 DC-Ma
//"f .79 | 350 DC-Ma.
] B Po— 184 | 200 DE-Ma [T
200 DC-Ma. ...each 1.25 ! 500 DC-Ma. . each 1.79

TERMS. A 259, deposit must accompany all orders—batance C.0.D.
« All shipments F.O.B. Irvington warehouse. ORDERS UNDER
$10—$1.00 HANDLING CHARGE . Subject to prior sale.

PLEASE' Send full remittance . . . allow for postage and save
« C.0.D. charges! We refund all unused money.

Rad'k/ TUBE CO. |

‘Integrity I Our Chief Asset”
115 COIT ST, IRVINGTON 11, N. J.

1
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LEARN COLOR
UHF, MONOCHROME

TELEVISION
gwatd M. Noll

!

nationally known
TV consultant,
;‘ teacher and writer

“ MAKES IT EASY

in the new revised edition of his famous

TELEVISION or RADIOMEN

Complete course in one volume

All in one book—at much less cost than the average
course of lessons—you’ll get THOROUGH, practical
training for the best jobs in TV. You'll know the fun-
damentals of both transmission and receiving: the
practical techniques of installation, alignment, adjust.
ment, trouble-shooting; the latest improvements, tran.
sistor circuits, UHF, color.

You'll UNDERSTAND TV; be able to handle service
work expertly, efficiently; be well qualified for the
hundreds of high-paid technical openings in TV today.

A i
Ha

L

Easy to learn

Each step in theory is explained in clear mon-mathe-
matical terms and 1s applied to circuit set-up and op-
eration so you see exactly how to use theory in prac.
tical work. Many schematics and how-to-do-it examples
help you learn both theory and practical techniques
easily and thoroughly. Study questions insure your
understanding.

Prepares you fully for work
on color TV, UHF

You'll leara each detail of the NTSC color system;
the function of each circuit, the special installation and
adjustment techniques, the service problems and how
to handle them. You'll know the principles and all
practical details of the intercarrier I-F system, the
best antenna installations for UHF,

There is no better, more up-to-date, or more
thorough book on television fundamentals.

HERE is your ticket to the best TV
technical jobs today !

THE MACMILLAN CO., 1
| 60 Fifth Avenue, New York 17, N. Y.

l Please send me a copy of Noll's Television for l
I Radiomen, Rew'letli. 1 vaill eitherdrle;nxt thﬁ full
rice of $10.00 plus a few cents delivery charge,
gr return the book in ten days. (SAVE: Send l
check or money order-and we pay delivery charge.)

I Signeda,......... e

P VT TY T TICPTN I

LThix offer good only within continental limits of U.S.A.
——————— j—

William H. Kelley was elected vice pres-
ident and general manager of all manu-
facturing and sales divisions of Allen B.
Du Mont Laboratories, Clifton, N.J.

W. H. Kelley W. C. Scales
William C. Scales was appointed mana-
ger of the Receiver Sales Division. Kel-
ley was formerly vice president, mar-
keting, and Scales, sales manager of the
Cathode-Ray Tube Division.

Harold F. Bersche was promoted to the
new position of manager, Marketing
Services Department, of the RCA Tube
Division, Harrison, N.J. He has held

H. F. Bersche D. M. Branigan

executive sales and merchandising posi-
tions with the company for the past 10
years. Durward M. (Max) Branigan,
former promotion manager for the divi-
sion’s Receiving Tube and Transistor
Marketing Department, succeeds Ber-
sche as manager, Distributor Sales.
Branigan will supervise the Tube Divi-
sion’s distributor field sales force and
have responsibility for sales of divi-
sion products handled by distributors.

Marion Pettegrew was promoted to gen-
eral manager of the Sylvania Parts Di-
vision in Warren, Pa. He was formerly
general manufacturing manager and
acting general
manager of the di-
vision. In his new
position he will be
in charge of the di-
vision’s four plants
at Warren and
York, Pa., and Nel-
sonville and Cleve-
land, Ohio.

www.americanradiohistorv.com

Thomas Roy Jones,
president of Day-
strom Inc., Eliza-
beth, N.J., was
elected a director
of Western Elec-
tric, Newark, N.J.

Herb Cornelius was
promoted to sales
manager of Littel-
fuse Inc., Des
Plaines, Ill. He was
formerly assistant
sales manager.

Lawrence E. Kearney was appointed
sales manager of LaPointe Electronics,
Rockville, Conn. He has been with the
company since
1950 as a design
and sales engineer.
For the past six
months he has as-
sumed the respon-
sibility of sales
manager.

Personnel Notes

...Raymond W. Durst, executive vice
president of Hallicrafters, Chicago, was
elected president, succeeding William J.
Halligan who was elected to the newly
created post of chairman of the board.
Other executive personnel changes in-
clude the promotion of Michael D. Kelly,
television sales manager, to director of
marketing for television and home ra-
dio; William J. Halligan, Jr., communi-
cations sales manager, to director of
marketing for the division, and Caleb
A. Shera, district sales manager, to
director of distributtion for television
and home radio.

...Myles M. Walker was promoted to
manager of marketing research of Ray-
theon Manufacturing Co., Waltham,
Mass. He was formerly a marketing
analyst. A. E. Keleher, Jr. is the new
product manager of Raytheon’s com-
munications equipment. He will also
continue as staff assistant on the com-
pany’s product planning committee.

...David Wadrow, manager of the
Quality Control Department of Shure
Brothers, Chicago, was appointed Mem-
bership Chairman of the Chicago Sec-
tion of the American Society for Qual-
ity Control.

... Edward Berliant who has been asso-

RADIO-ELECTRONICS
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HIGH SENSITIVITY
AC-DC MULTITESTER
20,000 ohms per Volt

The new Lafayette High Sensitlvity Multitester is
a complete instrument (not a kit). Here is an in-
strument packed with every desirable feature found
only in instruments costing twice as much. One of
the most sensitive multitesters ever offered. 20,000
ohms per volt DC; 8,000 ohms AC, having a high
sensitivity 45 microamps meter. Full scale AC-DC
voltage ranges are 0-10V, 0-50V, 0-250v, 0-500V,
0-1 000V : DC current ranges 56 microamps, 2.5 ma,
25 ma, 250 ma. Resistance: 0-5K ohms, 8-50K
ohms, 0-500K and 0-5 megohms. Decibel range:
—20 +5db; +5 +22 db (0 db-0.775V - 600 ohins).
Extreme versatility and accuracy. 19% precigion
resistors; 3” meter; beautiful plastic front, with
metal bottom for ruggedness. Size: 3% 7 x 53%7
2%4”'111 Complete with batteries and leads. Shpg.
5 s.

RW-30G . ..& b ohas ssfsi s Vias NET 19.95
In lots of 3 19.25

hi 1% 1bs.
MODEL RW-27C—'Complete }I Single, ea. 9.95

NEW POCKET AC-DC
VOM MULTITESTER

1,000 ohms per Volt

This instrument is one of the best buys that
Lafayette has_ever offered In a Wide Hange
AC-DC MULTITESTER. An ideal portable
unit that meets the need for a comnpact. yet
rugged test Instrument. Has easc of opera-
tion usually FOUND ONLY IN MORE EX-
PENSIVE INSTRUMENTS. Has 1000 chms/
volt sensitivity on both AC or DC. Uses full
37 rectangular meter with large easy to read
seale. Uses 1% precision resistors, Jeweled
D*Arsonval microamp meter movement.
Ranges: AC-DC and output volts 0-5, 0-25,
0-250, 0-1000V; DC current 0-1, 0-10, 0-100.
MA: Resistance 0-10K and 0-100K ohms. In
handsome sturdy bakelite case. Size: 4%” x
34”7 x 1%”. Supplied Complete with test
leads and batteries. A Must for every service-
man, shop. Laboratory or experimenter—and
at Lafayette’s Price you can afford to own one.
Shpg. Wt. 2% )

= R N
atvarg ©
QEvoLYy

n Lots of 3 9.45

SENSITIVE AND ACCURATE
AC - DC MULTITESTER

2000 OHMS PER VOLT ON
BOTH DC AND AC

An unusual buy in a very accurate and sen-
sitive VOM. Features single selector switch
for all ranges. Has 3 *#, sensitlve 140
microamp meter, 2000 olins per volt on both
AC and DC, 21 full scale ranges, consisting
of AC-DC Vollage Ranges: 0-6; 0-12:
0-60; 0-300; 0-1200 Volts; DC Current
Ranges: 0-300 ua; 0-3 MA; 0-300 MA ;. Re-
sistance Ranges: 0-20 K ohms: 0-2 Meg-
ohms; Decibels: 0 db +6 db: +20 db; +34
db; +46 db (0 db - 0.774V):

Extreme versatility and accuracy, 1%
precision resistors; heautiful plastie front
with metal bottom for ruggedness and
shielding. Size 3%” x 5%” X 1%”. Shpe.
Wt. 3 lbs.

MODEL RW-360 Complete
Inlotsof 3 12.45

singly, ea. 12.95

for G. E. CARTRIDGE
Designed for use with G.E. i
reluctance cartridges and
preamplifiers. Five settings i
include LP, AES, Flat, Good Q-{]
78 and Poor 78. No circuit ‘

COMPENSATOR b.

s

loss fs produced by use of
equalizer. A must where
greater bass and treble ce-
sponse 19 desired. Flat posi-

NOW!_A ROTATOR AT A BUDGET PRICE
ROTOR QUEEN

Genul

Here is a rotator that is engineered with outstandin.
quality features, but without any fancy doo-dad to adg
to cost. Weather sealed all aluminum housing with
maximum mast support—antenna sets 3" into drive unlt.
Full 370° rotation in each directlon with instant braking
for pinpoint accuracy. Direct gear drive for high
torque—no worm gears. Lifetime oilite bronze side
thrust bearing, rustproof parts. Guy wire supports and
flagpole type base for easy installation. Control unit
of mahoganyspolysfyrane only 3%"x3%" x3%". Finger-
tip control. Shpg. Wt. 7 lbs.

RMS R-55 Rotator.. .Net 11.95

ACCESSORIES

Thrust bearing for above
RMS TB-2 Net 2.91

3-wire cable for above per hundred ft. 1.50
R-49 per

High Output
Dynamic
| 9

1200 FT: REE Microphone

stic Base Worth
ne Pl2 Many Times

its Price y 4
List Price

RECORDING TAPE
Shpg. Wt. 14 ox.

>~

tion gives maximum high frequency response. No wiring
required—just plug }In. With lead and plug. 2%” x 2”7

#—Max., D
2 2 ax, depth 4. NET 4.95

Stock No. PK-61
— TRIPLE PLAY

DIAMOND and
SAPPHIRE

i
LIST $£3%60C

Replocement for All G.E.
RPX-060 Tripte-Play Cortridges!

Stock No. PK-29 net 11,95

MARCH,

|
List Price M {

CASCADIAN
TV BOOSTER

y
5 C-QSCGDIQN v 82957 4

Biggest Booster Buy Ever!
Famous Masco Cascode Booster!!

@ Three tuned circuits—cascode!
@® Golden Grid 6BZ7 Plus 6J6 Plus rectifier!
@® 35 db gain (56 times!) average on all channels!

A sensational new tunalile VHF booster utilizing a spe-
cial low-noise circuit. Employs the new Golden Grid
6BZ7 tube sa well knewn for its use in cascode circuits.
Field pioneer and specifically designed for new low noise-
high gain front ends. Brings superjor reception to clder
type recelvers. Single knob contrel for utmost simplicity
of operation. Signal strength is increased at least 56
times—35 db!—average on all channels. Rack and pinion
permeability for precision stabillity.  Automatically
switched on and off by TV set. Uses cross-neutralized
6J6 and 6BZ7 tubes for maximum gain and bandwidth.
U/L approved. For 110 volts AC. Wt. 5 Ibs.

Masco TVB-53.1n lots of 3, Net .45 8ingly, ea. 9.95

LAFAYETTE made a terrific
deal with one of the leading
manufacturers of recording tape
to supply us with their regular
tape which sells for almest
twice our price. WE GUAR-
ANTEE ABSOLUTE SATIS.
FACTION OR YOUR MONEY
BACK. The finest, profession-
al-quality recording tane obtainable. Highest performance
for thousands of playings. Red Oxide Base In a smooth,
uniform coating; greater signal strength; with _maxhnum
fidelity; uniform frequency response from 40-13,000 cps.

in lots of 10 rolls -1.75 ea

6 Ab LAFAYETTE EXCLUSIVE!
DYNAMIC EAR PHONE

A new lightwelght plastic ear phone

especially imported by Lafayette to

ring you the high quality of s

dynamic ear phone with the ease

and comfort of an slmost weightless

unit—at a price less than half that

of any comparable unit. Fits right

into ear. FExcellent sensitivity of

4 65 db. Ideal for use with minlature

sets, hearing alds, transcribing, etc. DC resistance 2000

ohms, impedance 5000 ohms st 1000 cycles. Complete

with 3 ft. plastic covered cord,
e [EH

MS-72
QUANTITY LIMITED
BRAND NEW JAN. SPECS. @
STOCK NO.SP-70

IMPORTED DIRECT

Prism-Coated Llenses
@ All-Metal Construcfion
@ Individual Focus
@ Lleather Case & Strops

(005 suiepted

F-105, 8 x 30 with cose....NET 18.25 ith ord

F15, 7 x 35 with cose.. . NET 19.95 { “ad (60"
F-103, 7 x 50 with cose....NET 21.95 Fed. T °
F-104, 12 x 50 with case....NET 32.50 ) +Fed. fax

SALE $14.95 ©F gpion

AT LAST! A Hi-Fi Dynamic Mike for Public Address
etp‘.‘ e'xt a price you'd expect to pay for a good crystal
mike!

Lafayette went abroad to obtain a high quality DY-
NAMIC MICROPHONE at a price that is 70% less than
any comparable dynamic wjcrophone on the market today.
Exceptionally fine for public address. recording and other
general purpose use. Substantially flat response, 60-
10,000 cps, assures faithful repreduction of speech and
music. Impedance 40,000 ohms *+15% at 1000 cps. Out-
put Level —55 db. Die cast metal cagse finished in light
grey and fine chromium. Compact and light weight.
Net Wt. 1 1b. Head at fixed tilt of 15°, eculpped with
6 fi. well shielded low-logs special vinyl-jacketed cord.
Standard %”-27 thread. Dimensions 1-23/32” high, 27
wide, 35” deep. Shpg. Wt. 3 Ibs.

14.95... In lots of 3 14.45
CROSLEY UHF FRONT END

PA-19...Singly, ea.

@ Mallory 3 Gang Inductuner
® 6AF4 — 6BZ7 and IN72
® Parts Alone worth Twice the Price

UHF front end covers all channels 14 through 82, using
the famous Mallory continuous tuning inductuner. Orig-
inal replacement for Crosley part 154698-1-1 used in
Crosley series EU chassis 393 and 394. Ideal for build-
ing UHF converters, etc. Output feeds into channel &
I.F. Concentric shaft includes fine tuning, Built-in an-
tenna switch operates off tuning shaft. Comes complete
with IN72 diode, 6BZ7 and shock mounted 6AP4 tubes.

19565

WWW. americanradiohistorv.com

Size: 8 x5 x 3%. Shpg, Wt.-3 1lbs. Quantity limited.
TL-25........ 0000EHP ADGHONOBE000T Lots of 3, ea. 4.45
Singly, ea.  4.95

NEW YORK,N.Y. | 100 SixthAve,

-

N
BOSTON,MASS. | 110FederalSt.
include postage with order.

Wrlte for FREE Bargain Packed Catalogl
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BUILD . 7.
TRANSVision

% THIS MODEST INVESTMENT gets you started
on a most fascinating project — assembling
the new “E” type Transvision TV Kit in
easy stages. For $15 you get PACKAGE #1
(standard first package for all new “E” kits).
This package gives you the BASIC CHASSIS
and required first-stage TV COMPONENTS, with
complete instructions. When ready, you order
the next stage (pkg. #2), etc. All stages (or
packages) are low priced, making your come
plete kit the best buy in TV.

YOU PROFIT 3 WAYS:

@ Learn TV

You learn TV the practical way — by doing.
No previous technical knowledge is required.
With Package #1 you get a complete Instruc-
tion Book; a 95-page Book of interesting,
educational facts and explanation about TV,
servicing, etc.; over 200 drawings and dia-
grams; and a 16-page booklet on Hi-Fidelity.

@ Save up to 507%

You build a TV set worth up to double your
cost of the parts; and you learn how to save;
on servicing, too.

@ Prepare for COLOR TV

By assembling your own TV Kit, you will
learn enough about TV to be able to make
the necessary modification
to add color. Transvision

will supply the required
components to make change
over to COLOR practical
and inexpensive.

Shows & Great TV Klls°

EXCLUSIVE: Only Transvision TV Kits
are adaptable to UMF. Ideal for
FRINGE AREAS. No Previous Technical
Knowledge required. Write now!

TRANSVIsion

NEW ROCHELLE, N. V.

mamesws MAIL THIS COUPON TODAY can=s
Educotionol Director

REE

G
catA\O

b
: TRANSVISION, INC.,, NEW ROCHELLE, N. Y. Dept. E.3 :
1 O t'm eaclosing $ o deposit. Send stondard kit 1

PACKAGE 1, with ol nstruction Moteriol, Bolonce C.O.D.I
N [) Send FREE copy of your new 1V Kit Cotalog. 1
1 Nome ]
' Address ]
' City Stote :
- el s e ) E e es o S D OB G G B E G G . e

PEOPLE

ciated with the radio-electronics field for
25 years, acquired control of Instru-
ments For Service, Baldwin, N.Y. The
firm manufactures the Cap-Check ca-
pacitor checker. Edward Bluestone, for-
merly with RCA and International Elec-
tronics Laboratories, joined the com-
pany as chief engineer.

. Kenneth Brock was named advertis-
ing and promotion manager of Brown-
ing Laboratories, Winchester, Mass.
Prior to service in the U.S. Army he
was advertising manager of Ward Prod-
ucts.

. Victor Le Gendre joined Haydu
Brothers Division of Burroughs Corp.
as chief engineer of the Plainfield, N. J.,
plant. He was formerly with Chatham
Electronics Corp.

. Philip J. McFarland joined CBS-
Hytron, Danvers, Mass., as assistant
patent counsel. He has a background in
law and engineering.

. Philip F. LaFollette
president of Hazeltine Electronics Corp.,
a subsidiary of Hazeltine Corp., Little
Neck, N. Y. He succeeds Fielding S.

| Robinson, who resigned.

. Frank F. Neuner was appointed to
the newly cxeated post of manager,
Semi-Conductor Marketing, of the RCA
Tube Division, Harrison, N. J. He had
been planning administrator in charge
of coordinating the Tube Division’s |
over-all long-range marketing opera- |
tions for the past year.

. Robert G. Scott was promoted to the
position of general sales manager of the
Cathode-Ray Tube Division of Allen B.
Du Mont Laboratories, Clifton, N. J. He
was formerly assistant sales manager
for the division.

. William Platt joined Winston Elee-
tronies, Philadelphia, as vice president
in charge of sales. He was formerly
electronics product manager of a Phil-
adelphia appliance distributor.

. Edward M. Cappucci was appointed
director of sales of Radio Merchandise

| Sales Inc., New York. He was formerly

general manager.

. Anthony G. Schifino, former general
manager of the Stromberg-Carlson
Sound Division, Rochester, N.Y., was
elected vice president of the division.

Nello Coda was promoted to chief
engineer of the Electronies Division of
Erie Resistor Corp., Erie, Pa. He was
formerly chief electrical engineer.

.Edward 8. Miller joined Sherwood
Electronic Laboratories, Chicago high-
fidelity equipment manufacturer, as
general manager. He was formerly with
Radio Craftsmen. Sherwood recently
introduced its line through radio and
TV parts distributors.

. Peter J. Reuter was appointed to the
new position of manager of Contract
Relations for Government Operations
of CBS-Columbia and CBS Laborato-
ries, Long Island City, N.Y. He was
formerly with Polarad Electronics. END

www.americanradiohistorv.com

(Continued) | r

was elected |
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I'"TELEPHONE HANDSETS!! |

| PRESS:-TO.-TALK Perfect for le;dnnr Moblle rIzs

reg. telephone or |n(crcom systems. bon mike.
magnetic phone: ft. 4 wire cable & pluu Rugged
moulded bakelite. l\a\y #CYH-51018)........ca. $6.95;
Pair $12.95

I-!-G?U_CO_A:ATCABE 52 ol\m) 20 ft. 1gth...
| RG U (38 chm) CO-AX

MC-2ll\ A\GLE DRIVE
EADSET—with nmlchlm{

iTi BARGAIN FOR SUREY]

"Jumbo Radio-Electronics Parts Kit"

We clear our shelves of odds & ends of regular & sur-
lus  stock .

o _m
I3 .‘..:-l
LW

I - And Here Are More Kit Values'

MOULDED PLASTIC CONOENSERS .
-2mfd. 200-600 V. Pigtall leads........

RELAYS

mf—
.80 'nnstd'sl 98
100 asstd/$2.98
0 Incl. mulu contact & midyet keylm,
types. Kit of 8 assorte 49
ROTARY SELECTOR SWITCMES
4'1'0111.“(5 Kit of 6 n\eu)rlu

incl. ‘muiti-deck.
1.78

or Students.
lnclu(llns

. std. b'east & S.W.
ed. Kit of 10 asstd .98
UBE SOCKETS wafer: 4 to 8 pin. 12 nss'.d ..49
wood & |-Iatﬂ|e Kit or )5 asstd....... -98
WIRE-WOUND RESISTOR to 25 watts, |9n-
.98

I cluding tapped. Kit of 12 asstd.

CARBON RESISTORS . 100 a. 1.95
WINDOWS lnlo & I!lnsn 12 'l'istd 1.29
RADIO HARDWARE TREAS RE FULL LB. CAN

of: Nuts, Screws. Washers, Luun. ete.

3 /$2. 49
POTENTIOMETERS 14" shafts. Kit 8 :mxul
ALNICO MAGNET - Powerful Bar, lock. U,
Rod, cte. Kit of 10 asstd -1.98

(WRITE FOR FREE “AI.NICO MAGNET’"
UPPLEMEN
Min. Orders $3. 00—20‘% Dep on All €.0.D."s.

| lm RADIO CORP.

67 Dey Street

New York 7. N. Y.

I
I
I
I
I
!
I
ln..

| GET INTO ONE OF THESE

| equipment at Coyne—no advanced education or

GREATER OPPORTUNITY FIELDS

TRAIN IN THE GREAT SHOPS OF

OLDEST, BEST EQUIPPED ‘
SCHOOL OF ITS KIND IN U, &,

Prepare for your future NOW. Get prac-
tical training in TELEVISION — RADIO—
ELECTRICITY—ELECTRONICS—all vital in
Industry. Prepare now for a better job that also
offersareal future in the yearsahead. Learnonreal

previous experience needed.

Approved for Veterans—{inance plan—en-
roll now, pay most of tuition later. Part time em-
ployment service while training if needed.

Clip coupon for Big F Ilustrated
FREE BOOK Book. No salcs::'an Itfill ;acfl.Ac‘I.sNr‘O‘W.

B.W. COOKE - FOUNDED
President [ 1899
ELECTRICAL SCHOOL

A TECHNICAL TNADE INSTITUTE CHARTERED
OT FOR PROFIT;

500 S. Plullna $t., Chicago, Dept. 35.81H
ELECTRICITY ® TELEYISION ® RAD!O ® REFRIGERATION © ELECTRONICS
| B. W. COOKE, Pres.

COYNE ELECTRICAL School
500 S. Paulina St., Chicago 12, Iil. Dept. 35-81H
Send FREE BOOK and details on:

| O RADIO-TELEVISION 0O ELECTRICITY |

-——ee o a=

1 !
| NAME...... o 4 T I ST
|
| ADDRESS......cviiunineniinieinenianss |
b I cinn ansbit- cia 26404 STATES £ 1w I
L e e e e
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technical

literature

SERVICING

A 40-page booklet, Master Index to
Most-Often-Needed Television and Ra-
dio Servicing Information, cross-indexes
all material in 9 TV volumes and 14
radio manuals.

Available for 25 cents from Supreme
Publications, 1760 Balsam Rd., High-
land Park, 1.

TUBE CATALOG

A 135-page catalog contains technical
data on pentodes, triodes, rectifiers,
vacuum capacitors, etec.

Eitel-McCullough, Inc., San Bruno,
Calif.

HIGH FIDELITY

A 16-page two-color booklet, This Is
HIGH FIDELITY, explains reprodue-
tion of voice and music. The functions
of the basic units used in home hi-fi
music systems are also discussed, as
well as what percentage of the hi-fi
dollar should be appropriated for each
component. Booklet includes tips for
the budget-minded on how to save
money. Many installations are illus-
trated. A separate section shows ways
of modernizing existing equipment.

Allied Radio Corp., 100 N. Western
Ave., Chicago 80, Il.

Any or all of these catalogs, bulletins, or
periodicals are available to you on request
direct to the manufacturers, whose addresses are
listed at the end of each item. Use your letter-
head—do not use postcards. To facilitate iden-
tification, mention the issue and page of RADIO-
ELECTRONICS on which the item appears.
UNLESS OTHERWISE STATED, ALL ITEMS ARE
GRATIS. ALL LITERATURE OFFERS ARE YOID
AFTER SIX MONTHS.

HI-FI BUYER'S GUIDE

A 5-page hi-fi buyer’s guide in multi-
graph. Gives points to look for in buy-
ing a hi-fi system. Discusses the pickup
cartridge and stylus, record player,
tuner, power amplifier, speakers, and
enclosures.

The Magnavox Co., Fort Wayne 4,
Ind.

TRANSISTOR DESIGN SHEETS

A 10-page set of design sheets de-
scribes several Westinghouse transis-
tors and their application. Among those
described are p-n-p junction types 2N54,
2N55, 2N56. General semiconductor
theory is discussed, and equivalent cir-
cuits and equations are derived for
grounded-base, grounded-emitter, and
grounded-collector connections.

Circuits for a phonograph pream-

MARCH, 1955

LABORATORY DESIGNED

for

UHF and VHFI 1t's NEW!

MOSLEY
2-WAY

TV ANTENNA SWITCH

ow Standing Wave Ratio

ely 1
° Exnebn; alwd test!
- y action!
cts)

o Positive rotar
. Silvn-(o-si\vev conto

o Compac!
o Soldertess = ©°*

e Low costl

ize!
siz e tnstalll

Cat. No. F-40

Another PREMIUM QUALITY MOSLEY Accessory
for BETTER TV INSTALLATIONS!

List Price
$1.95

Ms/eq
Eltron2s. e

8622 ST. CHARLES ROCK ROAD
ST. LOUIS 14, MISSOURI

AMAZING
LOW PRICE

$

SIZEN”x
AT

495

No Exira Accessories Necessary

service dealers.

10% REQUIRED
WHEN ORDERING

New PORTABLE
Money-Mak

SPOTS THE TROUBLE AND QUICKLY
CORRECTS 1T — WITHOUT REMOVING TUBE FROM SET

Now it’s easy to save thousands of
weak and inoperative TV picture
tubes. As much as 809, of the troubles
which arise in picture tubes may easily
be repaired with the CRT. This port-
able instrument creates new profitable
picture tube repair business. Saves
servicing time, speeds work. Elimi-
nates tube transportation, Saves
money on trade-in reconditioning. The
CRT quickly pays for itself—and con-
tinues to make profits for TV

RADIO CO.

MAIN STORE: 509 ARCH ST.. PHILA., PENNA,

BRANCHES: NORRISTOWN, PA. CAMDEN, N.1. ATLANTIC CITY, N.J. WILMINGTON, DEL. SALISBURY, MD,|

DOUBLE-DUTY

PICTURE
TUBES

DOES ALL THIS
Tests for Emission, Inter-
Element Shorts, Leakage,
Open Circvits, Grid Cut-
Off, Gas Content, Prob.
oble Useful Life.
RESTORES—Emission
and Brightness
REMOVES—Shorts
REPAIRS—QOpen Cir-
Ccuits

RADIO CONTROLLED

Garage Door
Operating Mechanism 324.50
P. E. HAWKINS CO.

Write for Information

631 Prospect Kansas City 24, Mo.
—_ SOUND-OFF' |
Build fully automatic electronic  brain.  The

MUSICON cuts out commercials. Lets any radio,
TV play only music! Priceless possession for home,
business office. Work, study, read, relax with music.
Simple, low-cost construction. 2-tubes. Booklet, full
instructions, schematic PLUS special component,
$3.50 with order. Free literature.

NORMAN ELECTRONICS COMPANY
P.O. Box 733 Brooklyn 1, N.Y.

WWW . americanradiohistorv.com

ez HIGH FIDELITY

From your HOME TAPE RECORDER

FROM . 20 thru
19.95 %’“ 15,000 cycles
COMPLETE ey at7.5LP.S. to

| Input of Home
== V=1 Music System

B DYNAMU

CONVERSION KIT
FOR YOUR Pentron, Revere,RCA,
Wilcox Gay, Knight, Concertone, etc.

Write: DYNAMU, Maico Bidg., Minneapolis, Minp.
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JUST A
SAMPLE of the
complete choice of fine
XCELITE TOOLS

Combination .
Detachable Screwdriver

Stubby =

Combination Detachable

No. 99 Roll Kit Set
13 combination tools d
wd |

No. 137 Bench
Nut Driver Set

® screwdrivers ® pliers

® screwholders

@ nut drivers with
handles color~
coded-to-size

READY TO MAKE
LIFE EASIER FOR YOU!

(Why be without ‘em? Check with your
supplier soon and see the WHOLE line!)

XCELITE, INCORPORATED

(formerly Park Metalware Co., Inc.)
Dept. J Orchard Park, N, Y,

Dniinalics
XceLive

@ electricians’ knives
® reamers

@ tool kits

70@
LOOK TO
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TECHNICAL LITERATURE (Continued)

plifier and an audio oscillator are shown
to illustrate typical transistor applica-
tions.

Westinghouse Electronic Tube Div.,
Commercial Engineering Dept., P. O.
Box 285, Elmira, N.Y.

LOUDSPEAKERS
An 8-page catalog illustrates various
speakers and includes complete data on
each type of speaker.
Oxford Electric Corp., 3911 S. Mich-
tgan Awve., Chicago, Ill.

BUSINESS BUILDERS CATALOG
CBS-Hytron’s Business Builders Cat-
alog PA-37 lists a supply of promo-
tional material, technical literature and
service tools for the service shop owner.
CBS-Hytron, Danvers, Mass.

KITS AND INSTRUMENTS
Eico’s 14-page 1955 catalog C-3 de-
scribes and illustrates 38 kits and 42
factory-wired instruments. Prices, spec-
ifications and applications are given.
Electronic Instrument Co., Inc., 84
Withers St., Brooklyn 11, N. Y.

TUBE CHARACTERISTICS

Raytheon’s booklet on industrial tube
characteristics contains technical infor-
mation on subminiature tubes, radia-
tion-counter tubes, germanium crystal
diodes, transistors, thyratron tubes,
rectifier tubes, ete. It also contains
three pages of basing diagrams.

Raytheon Manufacturing Co.,
Chapel St., Newton 58, Mass.

55

PRINTED CIRCUITS

A 6-page manual on printed circuits
service and repair has data on replacing
components, coils, ratio detector if.
transformers, tube sockets mounted
either on wiring or component side of
board.

Admiral Corp., 8800 Cortland St.,
Chicago 47, Il

TAPE RECORDERS
Ampex’s Bulletin AB3-1-} describes
two- and three-channel audio tape re-
corders. Console, rack-mounted and
portable types are also described.
Ampex Electric Corp., 934 Charter
St., Redwood City, Calif.

HI-Fl EQUIPMENT

Langevin’s 4-page brochure describes
their equalizer-preamplifier and hi-fi
amplifier. Illustrations, characteristics
and technical data on the equipment
are given.

Langevin Manufacturing Corp., 37
W. 65 St., New York 23, N. Y.

TV MICROWAYE
An 8-page brochure 3-110 describes
KTR-100 television microwave relay
equipment. Specifications, applications,
and general performance are discussed.
May be obtained by interested parties
by writing Raytheon Manufacturing
Co., Dept. 6130, 100 River St., Waltham
54, Mass. END
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6 VOLT BATTERY SOLDERING
IRON AND WELDER

APPROX
200 TO
300 WATTS

U.S. Army release. Brand New—Never Used.
Fully Guaranteed. This soldering iron can be
used to solder or weld when connected to any
six-volt storage battery. Uses approximately 200
to 300 watts. The high intensity arc created be-
tween the metal to be soldered and the carbon
electrode (carbons supplied free with iron) can
be used to heat tin or aluminum solder. Suitable
also for light brazing and spot welding. Arc can
be used for melting metals, cutting holes and
soldering seams in chassis. Also useful for ana-
Iyzing metals and minerals.

Battery soldering iron outfit includes 2 carbons,
3 heavy duty spring clips, 2 pieces 5 ft. heavy
duty wire cable. (Battery not included.)

Ideal for use where current is not $I
95

available. Ship wt. 4 Ibs.
o e e | (Shp, Chgs. 40¢)

ITEM NO. 126
UNUSUAL BUY
POWERFUL ALL PURPOSE MOTOR
Sturdy shaded pols A.C. induc-
tion motor. I5 watts, 3000 rpm.
3”52”xl%”: 4 mounting studs;
A" 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. dead
weight. Use it for fans, dis-
plays, timers and other pur-
poses. Ship wt. 2 Ibs.
ITEM NO. 147 52'45
UNUSUAL BUY (shp.Chaa,38¢)

WATTHOUR METER

Leading makes—recon- 7
ditioned. Ideal for
traiier parks. 100-110
volts, 60 cycles, 2-wire
A.C.5 amp. Heavy met-
al case 82" x 614"
Easy to install. Ship. 9=
wt. 14 |bs.
ITEM NO. 33
NOW O

{Shp. Chge. $1.88)

WESTERN ELECTRIC BREAST MIKE

Lightwaeight | Ib. carbon micro-
o Phone. Aircraft type. Breastplate
mounfing! adjustable 2.way
swivel. Easily fastened straps. For
home broadcasts, communica.
tions etc. Complete with & foot
cord, hard rubber plug. Shera-
csi'i‘god plazn, non-rusting finish.

ip. wt., 2 lbs.

ITEM NO. 132 $1l98
NEW LOW PRICE (Shp. Ghge. 32¢)

"AMAZING BLACK LIGHT

250-watt vltra-violet light
source. Makes fluorescent
articles glow in the dark.
Fits any lamp socket. For
experimenting, entertaining,
g:usval Ii%hﬁ;;g effects.
ip. wt. 2 |bs.

,nspm NO. 87 $2.45
A SAVING AT (Shp. Chgs. 38¢)

250 POWER TELESCOPE LENS KIT
Make your own high powered 6 ft. telescope!
Kit contains 2 diam., 75" focal length, gravnd
and polished objective
-2 lens and necessary eye
pieces. Magnifies 50x to
- .\) giOX ":u"I Ii’imfrucﬁonl.
1p. wt, .
M NO. 125 $2.95
S YOU SAVE AT (she. Ongs. 10¢)
e cm e e e rm - ————
HUDSON SPECIALTIES CO.
25 West Broadway, Depd, RE-3-55
New York 7, N. Y,
(Be sre o etk "SI AnsS, for ftems clrclod Delow.
MmN € 0b. "oRGER " 35,00, 501P Balance C.0D.
€.0.D, ORDERS ACCEPTED ONLY WITH 2094 DEPOSIT
INCLUDE SHIPPINQ CHARGES.
Clrcle Items Wanted
87 137 152

126 t23

Name ...0. toedescesns

Address ...

CIty sieeevecrernanenns Zone. ...State ...
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ELECTRONICS, by George F. Corcoran

and Henry W. Price. John Wiley &
Sons, New York. 459 pages, $7.00.

A modern introduction to electronics

including complete chapters on graph-
ical methods, vacuum tubes, feedback,
oscillators, and transistors for the engi-
neering student or practicing electrical
engineer with little or no knowledge of
electron tubes and transistors. Problems
and questions at the end of each chapter
guide the reader in evaluating his prog-
ress and the soundness of his interpre-
tations.
SINGLE SIDEBAND FOR THE RA-
DIO AMATEUR. Compiled and pub-
Jished by The American Radio Relay
League, West Hartford, Conn. 176
pages, $1.50.

This worthwhile book is a compilation

of articles on single sideband published
in QST magazine between about April
1948 and November 1954, Articles se-
lected are by such recognized authori-
ties on SSB as applied to amateur trans-
missions as Goodman, Norgaard,
Wright, Villard, Edmunds, Brown,
Reque, and Webb. Must reading for all
advanced amateurs and others interest-
ed in this mode of radiotelephone com-
munication.
THE OSCILLOSCOPE AT WORK, by
A. Haas and R. W. Hallows. Published
for Wireless World by Iliffe & Sons,
Ltd., Dorset House, Stamford St., Lon-
don, S.E. 1, England. 51, x 8!; inches,
172 pages. 15 shillings.

In the hands of a competent user an
oscilloscope can produce stupendous re-
sults. The instrument gives us an ex-
tension of one of our senses that is far
beyond nature’s original provision.
However, to take advantage of the
scope calls for skill (acquired by prac-
tice) and knowledge (which can be ob-
tained by reading this book).

The Oscilloscope at Work helps solid-
ify your grip on radio theory by discuss-
ing electrical measurements, a.f. and
r.f. amplifiers, oscillators, rectifiers, de-
tectors, modulators. An unusual feature
is the large number of waveshapes pho-
tographed directly from the screen of
the scope. These waveshapes (often
misinterpreted, misunderstood, and ma-
ligned) are analyzed and explained in
detail. Once generally understood, they
can then be applied to specific inter-
pretations.

The authors—one from France, the
other from England—are both known
to our readers through their articles in
this magazine.—MC

MARCH, 1955
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you can see why C-D is always the leader

THE ONLY CERAMIC WITH THE
MILLION-DOLLAR BODY

C-D Ceramic Capacitors are made i 4
from beginning to end under one roof o 7/

in a huge plant devoted completely to de [
ceraric capacitor production. Every

process . ..every ingredient is under \
constant control. You can see the /3
reasons for C-D’s outstanding /

superior quality.

And to help you, C-D Ceramic

Capacitors are packaged in compact,
crystal-clear, easy to handle and always usable
plastic boxes (no extra charge). That’s why

Distributors who know carry the complete C-D ﬂf{
line. See your C-D Distributor today. He's listed tﬁ- /
in your local Classified Telephone Directory. \.‘i‘:\é/

There are more C-D capacitors
in use today than any other make.

2 CorneLL-DusiLier CapaciTors

PLANTS IN SOUTH PLAINFIELD. N NEW BEDFORD, WORCESTER AND CAMBRIDGE,
MASS.; PROVIDENCE AND HOPE VALLEY R 1. INDIANAPOLIS, IND.; SANFORD AND
FUQUAY SPRINGS, N, C.; SUBSIDIARY: THE RADIART CORPORATION. CLEVELAND, O.

\x ou

4c|1°

®me9

10 Element DELCO Yagi

- with All-Aluminum Elements!!
Available for Channels 4, 5, and 6 only
Please Specify Channel when Ordering

Outstandlng performance under the most adverse receiving
conditions is a characteristic of this amazing antenna. Extra-
wide spacing of elements assures maximum gain and razor

Reg. $34.95
$6.95 ea.Lots of 3

sharp directional Charactenshcs Very high front-to-back
ratio reduces annoying *‘ghost’’ signals. New 10 efement CONCORD RRADIO; 54 Vesey 51N Y 1,
inline design produces more than twice as much gain as con- Dept. €3 MINTMUM

ventional double-stacked 5 element yagis and yet is much
lower in cost, easier to install, and has a better rooftop ap-
pearance. ‘Al elements are made of heavy guage aircraft

20% deposit with C.C.0. ORDER $5.00
(OPlease send NEW 1955 CONCORD Cotalog!

aluminum and the crossbar of triple-galvanized 12 guage § NAME

steel tubing for added structural strength. Twin V'’ brace

gives added support to crossbar—eliminates needless worry § AppRESS

whenever the wind begins to blow.

Stock No. 88-8-BD610........ Reg. $34.95........ $1.50] cur ZONE STAIE

CONCORD RADIO « 54 VESEY ST. « NEW YORK 7. N. Y. « Digby 9-1132
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The Oscilloscope—
No. 52. 192 Pages.
$2.25
Gives details on how
to use the scope for
more efficient TV,
radio, or audio serv-
icing. Will open
many new scope ap-
plications to the
practicing service
technician.

HIGH FIDELITY

High-Fidelity — Design,
Construcfion, Measure-
ments — No. 48. $1.50

New 3-way approach to
top hi-fi performance.

TV Repair Tech-
niques—No. 50.
$1.50
Top technician-
writers give you the
benefit of their ex-
perience in finding
and correcting
tricky TV servicing
problems. Will save
you hours of servic-
ing time.

High-Fidelity Tech-
niques — No. 42. $1.00
James R. Langham’s
humorous, common-sense
guide to high fidelity.

RADIO CONTROL

Radio-Control Hand-
book—No. 53. $2.25

R/C expert, Howard G.
McEntee, W2SI, tells you
how to build R/C sys-
tems and the mechanical
 components to control
model planes, boats, etc.

Model Control By Radio
No. 43. 112 Pages. $1.00
A wonderful companion volume for book

$3. For both beginner and expert. Covers
theory and practical construction.

MISCELLANEOUS

Radio & TV Hints— No. 47, $1.00

300 hints, gimmicks and short cuts on
TV, radio, audio.

Public-Address Guide—No. 41. 75¢
How to make extra money in PA work.

Practical Disc Recording—No. 39. 75¢
Theory and techniques.
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An up-to-the minute library of low-cost technical hooks which
gives you complete and valuable information on every phase of
practical electronics in a readable and understandable way.

BOOKS ON TV-RADIO-AUDIO SERVICING

,/

Radio & TV Test Television Tech-

Instruments — No. notes—No. 46.
49. $1.50 $1.50

How to build the in-  Symptoms, causes,

struments required and cures of over

600 TV troubles
radio - audio servic- which occur in
ing, plus chapters scores of sets made
on constructing a by leading manu-
bench and carrying facturers. Will help

for modern TV.

case. Each instru- cut trouble-shooting
ment tested by the time to the bone in
authors.

TV servicing.

FUNDAMENTALS

Basic Radio Course—
No. 44 Cloth cover $2.25
John T. Frye teaches you
theory from Ohm’s Law
to advanced techniques,
in an entertaining way.

Radio Tube Fundamen-
tals—No. 45. $1.00

Theory of tubes from the
technician’s viewpoini.

TRANSISTORS

Transistors — Theory
and Practice — No. 51.
$2.00

Rufus P. Turner writes
about transistors for the
practical man, in a down-
to-earth way. Transistor
applications in well
known circuits. First
complete guide to com-
mercial transistors.

See your distributor—or mail this coupon

1 |
| GERNSBACK PUBLICATIONS, INC., Dept. 35 |
25 West Broadway |
New York 7, N.Y. |

|

Enclosed is my remittance of $..ooo. o

Please send me the following books postpaid. |

03 O4 D42 O 048 05 O

|

|

lo#a o4 O O% Ost Os2 053 |
I |
I Name |
| (Please print clearly) |
l |
| Street I
l |
| cit |

Y} et g Zone ... State ..o

S e e T | 1
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BOOKS (Confinued)

A DICTIONARY OF ELECTRONIC
TERMS. Compiled and published by
Allied Radio Corp., Chicago 80, Ill. 72
pages. 25c.

Here you have evidence that radio
and TV have a language all their own.
Contains over 2,500 definitions and 125
illustrations. Many new color TV terms
are included. Very readable, informa-
tive and worth while.—MC
ACOUSTICS, by Leo L. Beranek. Me-
Graw-Hill Book Co., 330 West 42 St.,
New York, N.Y. 6x9!; inches, 481
pages. $9.00.

Written as a complete text for the
engineer, this is an unusually complete
work from the electroacoustic or audio
viewpoint. Facility in caleulus is neec-
essary for complete understanding of
some (but not all) the chapters, and
the treatment is mathematical through-
out. However, examples and problems
with  numerical solutions appear
throughout the book, making it easier
for the book’s user to gear his mathe-
matics to what may be to him an un-
familiar field.

One chapter each is devoted to micro-
phones, direct-radiator loudspeakers,
loudspeaker enclosures and horn loud-
speakers, and sound in enclosures. Sub-
jects appear to be rated in importance
in direct ratio to their importance in
the electronic field. Thus, architectural
acousties is not treated (though there is
a chapter on noise control) and such
subjects as hearing and intelligibility
are handled from the audio engineer’s
viewpoint.—F'S

HOW TO SERVICE TAPE RECORD-
ERS, by C. A. Tuthill. John F. Rider
Publisher, Inc., 480 Canal St, New
York, N. Y. 5! x 815 inches, 154 pages.
$2.90.

The first three chapters of this book
introduce magnetic recording to the
reader and discuss basic magnetic the-
ory and tape recording fundamentals.
The fourth discusses tape recording
mechanisms, giving a number of exam-
ples of both professional and home type
recorders. There are a number of com-
plete circuits in this chapter. The fifth
chapter covers tape recording circuit-
ry, also with a number of examples
from common equipment.

The sixth and last chapter is devoted
to maintenance and repair. As might
be expected, greatest attention is given
to mechanical features, which might be
expected to be less familiar than the
electronic circuitry to most service tech-
nicians. The example method is again
followed, with a number of recorders
being considered from the service view-
point.

Besides the schematics, the book also
contains a number of good halftones,
with important components called out.
—FS
TV DOCTOR (1955 Edition), by Harry
G. Cisin. H. G. Cisin, Amagansett, N. Y.
813 x 11 inches, 37 pages. $1.

Intended for the beginner in TV
servicing or for the set owner with an

RADIO-ELECTRONICS
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RADIO SCHOOL DIRECTORY

PREPARE FOR A GOOD JOB!

BROADCAST ENGINEER
ELECTRONICS
RADIO SERVICING

L Television Servicing J

(Approved for Veterans)
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE, BALTIMORE 17, MD.

g You F.C.C. LICENSE Ques:

Correspondence or residence preparation for
F. examinations. Results guoronteed.

An FCC commercial operator license means
greater opportunities and higher pay. We are
specialists in preparing you, in a MINIMUM OF
TIME, to pass FCC examinations for all classes
of licenses. Beginners get 2nd class license in 5
weeks and Ist class in 3 additional weeks. Write
for our FREE booklet with complete details.

GRANTHAM School of Electronics

Dept. 101-F, 6064 Hollywood Bivd., Hollywood 28, Calif,

LEARN TV AT HOME

Here is your Opportunity to learn TV servicing at
home . . . a simple 14-week COurse written 80 you
can understand it, priced so you can atford it.

This well-established, reputable TV and electronics
school will Send you compiete lessons, tests and give
you individual consuitation, by correspondence.

The 7 ‘mplete COurse costs only $25.00. This is a
limitec Zer so write today for information to:

VIDEO SPECIALTIES, INC., Dept. 616A
4508 E. Firestone Blvd., South Gate, Calif.

X GET INTO
ELECTRONICS

You ean enter this uncrowded. inter-
esting fleld. Defense expansion. new
developients demand trained special
ists. Study all phases radio & elec
tronics theory and practiee Vi FM
broadeasting ; servieing; aviation. ma
.  police -\"“ 1 mo: 3 Irse
Graduates in demand by major com-
anles. 1.8, or equivalent required
g&d gin Jan.. March. June. Sept. Cam
pus lfe. Write for catalog.
VALPARAISO TECHNICAL INSTITUTE
Dept. C Valparaiso, Ind.

ﬂoﬁf::cl.u‘l ucgpézp

Be a '‘key’” man. Learn how to send and

recelve messaffes in code by telewraph

and radio. Commerce needs thousands of

. Good pay, adventure. in.

terestingz work, Learn at pome quickly

throurh famous Candler System. al-

for Amateur or Commercial Li.
cense. Write for FREE 0K
mAanp' TR CYSTEM CO.

Dept. 3C. Box 928. Denver 1,Colo., U.S.A.

rine.

RCA INSTITUTES, INC.

A service of Radio Corporation of America
350 West 4th St.. New York 14, N. Y5
® OFFERS COURSES IN
ALL TECHNICAL PHASES OF
RADIO, TELEVISION, ELECTRONICS
Approved for Veterans
Write Dept. RE-55 for Catalog

RADIO-TV ELECTRONICS

CREI graduates in big demand. ECPD-
Accredited Technical Institute Curricula.
New classes start monthly. Free placement
service for urads. Courses: Radio Engineer-
ing. Broadcast or TV Enginecring: Tv. FM,
AM Servicing: resident studies leading to
w“assoclate In  Applied Science'' degree.
Write for free Catalug. Approved for vets,

CAPITOL RADIO ENGINEERING INSTITUTE
Dept. RE, 3224—I6th St., N.w., Washington 10, D. C.

MARCH, 1955

| GET DOWN-TO-EARTH

Electrgpi—
MORE JOBS bt Engipgss
than graduates °";",Frg‘;;,2,"j';"l;y for ey

Demand for our engineering
graduates exceeds supply. Effective place-
ment. Study in this world-famed college estab-
lished 1884. Quarters start March, June, Sep-
tember, January.

Boch. Sc. degree in 27 months
Complete Radio Eng. courses . . . TV, UHF and
FM. Also Mech., Civil, Elec., Chem. Aero. and
Adm. Eng.; Bus. Adm., Acct. Small classes. Well-
equipped labs, Modest costs, Prep. courses. Write

s  Jean McCarthy, Director of Admissions,
. for Catalog and Campus View Book.

2435 College Avenue, Angola, Indiana

TV REPAIRMEN

IN JUST 12 MONTHS, COM-
PLETE TV SERVICE TRAINING,
INCLUDING COLOR TV, Stream-
lined course gives you all essentials for a g od job
as service technician. Graduates in great demand;
jobs are plentiful in this growing field. Other elec-
tronic courses in radio operation and maintenance.
Day or evening classes. Opportunity for employment
in local industry. Approved for Korean veterans.

Write for Cotolog 111 Todoy

INDIANAPOLIS ELECTRONIC SCHOOL
312 E, Was_hingmn, Indianapolis 4, Ind.

RAD IV EER2T HONTHS

' DOEGREE 1~

i Intensive, specialized course including strong basis in ||
mathematics and electrical engineering, advanced radio

theery and deslign. television. Modern lah. Low tuition
Self-help opportunities. Aiso I3.S. degree in 27 months

in  Aeronautical, Cliemical. Civil, Flectrical. and
| Mechanical Engineering. G.1. Gov't approved. Enter
March. June, September. December. Catalog.

INDIANA TECHNICAL COLLEGE
11535 E. Washington Bivd.. Fort Wayne 2, Indiana |l

EARN MORE MONEY—
BE A PROFESSIONAL

TELEVISION

SERVICE
TECHNICIAN

w10 & ""‘,f"
\ wﬂ(‘ " et
o auvdiot

PRACTICAL TV TRAINING
WITH WTI EXPERTS FOR
THE TOP PAYING $5,000-
§10,000 PER YEAR JOBS.

UHF—COLOR—VYHF
Master the latest, up-to-
the-minute TV and Color FREE
TV developments QUICKLY.  Book Topay!

WESTERN TV offers real experience on live equipment
in our BIG SHOPS AND LABORATORIES in the shortest
practical time under exper! instructors. Graduates are
in big demand because they have the *‘field expe-
rience’ 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 thelr own with the
latest and most PRACTICAL PERSONALIZED TRAINING
BEHIND THEM. You concentrate all your time on beling
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 leading
TELEVISION Television
INSTITUTE Servicing School

] Western Television Institute Dept. E-3-55
| 341 w. 18th st., Los Angeles 15, Callt.
| Without obligation, please send FREE fully illustrated

| bookiet. (N0 salesman will call.) |
| NAME AGE. |
| ADDRESS. —— I

CITY. ZONE___STATE l

www.americanradiohistorv.com

Become an

J ELECTRICAL ENGINEER

I Major in Electronics or Power
@ BS Degree in 36 months
Prepare now for a career
as an electrical engineer or
engineering technician — and take
advantage of the many opportuni-
ties in these expanding fields.

You can save a year by optional
year 'round study. Previous military,
academic, or practical training may
be evaluated for advanced credit.

Enter Radio and Television
— courses 12 to 18 months

You can be a radio technician in 12
months. In an additional 6-months you
can become a radio-television techni-
cian with Associate in Applied Science
degree. Color television instruction is
included in this program.

These technician courses may form
the first third of the program leading
to a degree in Electrical Engineering.
Twenty-one subjects in electronics,
electronie engineering and electronic
design are included in these courses.

Courses also offered: radio-televi-
sion service (12 mos.); electrical serv-
ice (6 mos.); general preparatory
(3 mos.).

Terms — April, July, September, January

Faculty of specialists. 50,000 former stu-
dents-—annual enrolment from 48 states;
23 foreign countries. Non-profit insti-
tution.b52nd year. Courses approved for
veterans. Residence courses only.

MS-6A

N
MILWAUKEE
SCHOOL OF ENGINEERING

[ Y LT YT L LT L L L L LX)
MILWAUKEE SCHOOL OF ENGINEERING
Dept. RE-355, 1025 N. Milwaukee Street
Milwaukee |, Wisconsin
Send FREE illustrated booklets
Career in Electrical Engineering,
O Career in Radlo-Television.

I am Interested in_.__. - —
(nume of course)

Name._ Age
Address-

City--. _Zone._.--State___

It veteran, indicate date of discharge.

cssssscsssssccsessseene=sd
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NEW STOCK OF FIRST QUALITY

TELTRON TUBES

GUARANTEED! .

FREE

Bonus
Offer!

Model 625K

® Illum. gear-driven "Speed
Rollchart"

® New lever-action switches
for individual testing of

every element 6AH4GT

FREE

sorted resistors with each order of §25 or more.

three 6SN7 tubes and 25 as-

SAME DAY SERVICE
48 Hour Postal Delivery To West Coast
TERMS: Save all freight and postage charges. AN
orders accompanied by full remittance will be shipped
POSTAGE PAID anywhere in the continental U.S.A.
25% deposit required on C.0.D.’s. Minimum order
§10.00. Open accounts to rated firms only.

100000

All Teitron tubes are obtained from top surplus
sSources such as government agencies. receiver mun.
ufacturers, eic. Most of tliem are brand new and the
remainder are from government and other equipment.
ALL TUBES UNCONDITIONALLY GUARANTEED FOR
ONE YEAR.

LOWEST PRICES EVER!

® Tests all conventional and 6AKS 2
TV tubes 6ALS ..
May be bought out- 2:?55
right from Teltron for AT
o $34.95 CAUSGT
This Eico Tube Tester is SAVEGT
yours FREE when you buy bAVE
$199 worth of tubes or SAXSGT
more within 60 days at 4BAb
Teltron. 6BAT7
4BCS
$7.20 list value Bonus Box of

GIFT OFFER!
One 6BG6G tube
will be shipped
FREE with any
order accompany-
ing this ad.

Type Price
12ATé o 37
12AU6 43
12AV6 ... 42
12AV7 .73
12AX4GT
12AX7
12AZ7
b1
12BA6
12BE6 .
12BA7 .
12BH7 ... .
128Y7 .
12827 .
12SA7 ..
125K7 .
125L76T .
12SN7GT ... .
125Q7 .. 3
198G6G 1.
1978
25BQ8GT
BCUs .. 1.
2875 .. 55
25Z6GT 36
. 35A5 48
‘0 i : 3585 48
a3 | esueT g0 | 5 Lo 4B
48 | eSNTGT 5W4 3
48 | ets : Y4 42
371 av3 80 | 352567 33
60 | gveeT . 48 | 50AS 49
€0 | sweeT . .53 | 5085 48
371 exa 37 | s0¢s 48
60 | gxsGT 38 | TYPE 80 40
56 | gxs 80 | 1rLreT 120
- 58 | 7rg o491 11723 33
- 48 | 124L5 .43 117Z46GT 45
——SPECIALS—TIII APRIL 1—
Type Type Price
IB3GT . 65Q7 .35
174 sUs .69
504G EWAGT 35
6ACT INT7 48
6AUS . 12A4T7 . 67
LAX4GT 54 12407 52| £
6BQSGT 73 5L66T ar | =
6CB6 .. 50L6GT 4| =
bK6GT 80 3 | =

TELTRON ELECTRIC COMPANY

428 Harrison Ave.,

Harrison, N. J.

Dept. RE-3

Send for Free complete tube listing and
monthly specials! Get on our mailing list.

Phone HUmboldt 4-9848 l

ENJOY 3 COLOR TELEVISION
FILTER SCREEN NOW

Changes dull eye-straining black and white picturcs
into beautiful color tones. Seconds to attach. No tools
used. Helps eliminate glare and snow in fringe areas.
Order direct. Send $1 tor screen size up to 16”7, $1.25
size 177, Sl 50 size 20", $2 size 21", $2.50 size 24"

$3 size 277 e pay postage except on C.0.D. orders,
Satlnslact:’on “guaranteed. Inquiries from dealers also
welce E

Zingo Products, Johnstown 13, New York

REQUEST PORTFOLIO 200

0 EV :

DYICEMA E

i TV ies ond parts :

P rop Ay Tt frerature, s

data sheets. ectc. Yours o

da for the osking! H

ELECTRONICS MFG. CORP :

] sain Omice & Plant 3

. 576 WEST MERRICK ROAD LYNBROOK, N. Y. E

®seesscessescrvacsrace esecesescossasecse H
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EASY TO LEARN CODE

It is easy to learn or increase speed
with an Instructograph Code Teach-
er. Affords the quickest and most
practical method vet developed. For
beginners or advanced students.
Available tapes from beginner’s al-
phabet to tybical messages on all k
subjects. Speed range 5 to 40 WPAM.
Always ready—no QRM,

ENDORSED BY THOUSANDS!

The Instructograph Code Teacher

literally takes the place of an oper-
ator-instructor and enables anyone to
learn and master code without fur-
ther assistance. Thousands of successful operators have
f‘acquired the code’” with the Instructograph System.
Write today for convenient rental and purchase plans.

INSTRUCTOGRAPH COMPANY

4701 Sheridan Rd.. Dept, RC, Chicago 40, itl.

Www.americanradiohistorv.com

BOOKS (Continued)
experimenter’s knowledge of radio and
TV, explanations are clear, but the
language is that of the person who
understands the technical terms used in
television.

Cisin’s coded TV Trouble Locator
technique, in which observed conditions
are translated into number-letter combi-
nations and checked against a list, is
confined to one chapter in this edition.
Other chapters are: Valuable Informa-
tion About TV Receivers, How to Rec-
ognize and Replace Defective tubes,
Easy Trouble Checks, Antenna Know-
How, and Color Television.—F'S

HANDBOOK OF MICROWAVE
MEASUREMENTS (Volumes I and II),
by Moe Wind and Harold Rapaport.
Polytechnic Institute of Brooklyn, 55
Johnson Street, Brooklyn 1, N. Y. Over
1,000 pages, 815, x 11 inches. $12.00.

This publication (Volume I text and
Volume II over 500 illustrations) is
specifically prepared to meet the needs
of the engineer, student, and laboratory
technician engaged in microwave re-
search, development and production.
During the comparatively few years
that we have known microwave engi-
neering, a number of different tech-
niques and procedures have been de-
veloped for making the various
measurements required in practice. In
many instances these have been de-
scribed in lectures and papers which
were available to only a few of the
thousands actively engaged in this
work.

This handbook is a collation of much
of the material on measurement tech-
niques which, until now, has been un-
available to many of those who have
the greatest need for it. It is divided
into 20 sections, each covering in detail
the various procedures and techniques
that have been developed to measure
such quantities as frequency, wave-
length, voltage standing-wave ratio,
attenuation, power, Q, dielectric con-
stant and noise factor.

Placing the illustrations in a separate
volume may seem a bit clumsy, but
since the authors refer frequently to
the many diagrams, photos, and charts,
this reviewer feels that the present
arrangement is advantageous. It per-
mits the reader to glance from text to
illustration and back again without
wasting time continuously flipping
pages.—RF'S

DIELECTRIC AERIALS, by D. G.
Kiely. John Wiley & Sons, New York.
132 pages, $2.00.

A critical review of existing work and
a highly mathematical compilation of
design data on dielectric antennas—the
most recently developed of all micro-
wave types.

The five chapters of the book are
“Introduction” (a historical sketch of
the field and scope of the book), “Wave
Propagation Along a Dielectric Rod”,
“Dielectric Rod Aerials”, “Dielectric
Tube Aerials”, and “Other Dielectric
Aerials”. END

RADIO-ELECTRONICS
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at a price everyone can afford!

(Znoanco

FIM RECEIVER

FM reception — for every home, room, taste, pocketbook! The
“Music Hall”’ offers superlative radio entertfainment at a popu-
bar price. In many cities, no other radio is necessary, since fine AM
programs are simultaneously hroadcast an FM—plus the wonder-
ful high-fidelity music exclusively on FM.

¥ Powerful six-twbe chassis for higk sersitivity and drift-
free performamce.
Exclusive coaxial tuning—outstanding stability, selectivity,
sensitivity.
Amazing volume. Only table radia in its price class with
a big, oval, 6 speaker.
With built-in antenma. No instcllation r2quired.
Smart paragrid styling. Fits anywhare Available in three
colors. Blends with any decor.

Madel 610E, Ebony ... $29.95

Srained waolmut os ivery, slightly higher.
3rices slightly higher am the West Coast,

PRODUCTS INC.
36-17 20th Avenue, Long Island City 5, N. Y.

MARCH, 1955
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A TOWER OF

- STRENVGTH

® Safe in gales up to 80 m.p.h. without
ugly, hazardous guy wires

@ Free-standing to 50 feet high

@ No rusting, ripping or weckened holes

N
ﬁn' @ Big, safe, steel gird-around fies
ﬁ @ Easy installation and dismantling
® Sturdy, safe. .. on roof or ground

@ Thick, baked-on-steel aluminum finish

TELEVISION TOWERS

[
z
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z
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=
z
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._
<
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Enediive /L ATERAL

LOAD-BEARING JOINTS

No dangerous rust. Arrow “X” shows
open-joint section. Moisture cannot

get in tubing to cause interior rust.

No hazardous holes. Arrow "“Y”
shows lateral load bearers lifetime
welded to side of each section leg
with twin 18" fillets. Sections

are bolted vertically. Bear 100%

of load! No load on joints.

No horizontal bolts to tear through.
Nothing stronger or safer.

Only Kuehne has it!

KUEHNE MFG. CO.

TV TOWER DIVISION
MATTOON, ILLINOIS

Sy K "

¥ Oy Aee Zee
For catalog sheets, see your “‘Kee
Nee'" Man or write direct.
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Radio-Electronics does not assume responsibility for
any errors appearing in the index below.
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( STANDARD
BRAND TUBES

Now Geared for Same-Day Shipment

e Individually boxed. e Only 1lst quality.
Latest Dating—
No private label, electrical or mechanu:al rejects.
No rebrands or rewashed ‘‘bargains.’

Write for Free 1955 New Air-Mail Handy-Order
Blank.

Lists ALL Popular TV & Radio Types.

Makes Mail-Order a Pleasure.

All Tube Orders Over $25.00 (with Remittance)
Postpaid.

SPECIAL-PURPOSE TUBES

Write for our complete listing on XMTG, Industrial,
Special-Purpose and Cr: ystal Duodes. We stock over
2,000 types at excellent prices

METEOROLOGICAL TRANSMITTER

Type T-49C. Uses RCA 3A5. Complete with
tube, antenna, battery harness. Brand New 51 75
Only

SUPER SPECIAL! 3000 Volts DC—330 Ma.

BASIC COMPONENT KW POWER SUPPLY KIT
Contains:
e 350C Vv, AC, XFMR @ 400 MA. Primary—115 V.,

cy.
e 400 MA. Matched Smoothing Choke.
e 115 Volts Primary Bridge Fn.unent

866-A’s.
$39.95

3,000 VOLT POCKET MULTITESTER

Ac 0-15, 150, 750. 3000 volts
O 50, 3000 volts.

8 ma.
Resistance: 0-10,000, 100,000 ohms,
Complete with battery, test leads, Only 312" W x
413" M x 13/4" deep. Brand New @ only $9.95,

for Four

Complete
only

TWO-COLORED TUBE CARTONS, with new Safety
Partitions. Prevents Tube DBreukage, This Super-
Gloss Red and Black Carton is the Most Distinctive
BO\ Available Today! Minimum: 1 any one size,
Quantity prices on request. Boxes F.O.B., N.

SIZE
Miniature...

8 .01
LARGE GT 6BQ6GT, y
LARGE G .. (5U4G, 6BG6G. etc.) lo2
Terms: 259 with oOrder, balance €.0.D,
All merchandise guaranteed. F.0.B., N.Y.C,

Walker 5-7000.

ELECTRONICS
CORP.

New phone and address Phone;

BARR

N.Y. 12, N.Y.

EW EICO PROBES”

K 512 Broadway

SCOPE DEMODULATOR PROBE

KIT $3.75 WIRED $5.75

LOW CAPACITY PROBE
KIT $3.75 WIRED $5.75

DIRECT PROBE

KIT $2.75 WIRED $3.95

VTVM PROBES

VTVM RF PROBES
KIT $3.75 WIRED $4.95

PEAK-TO-PEAK PROBES
KIT $4.95 WIRED $6.95

Sensational High Voltage Probe

Model HVP-2 ... ONLY $4.95
© 54

Extends range of VTVMs & VOMs to 30 KV
*
ot. pend.
& PeLIg

Write for FREE Catalog CP-3

INC.
N.Y.

ELECTRONIC INSTRUMENT CO.,

84 Withers Street ¢ Brooklyn 11,

RADIO-ELECTRONICS
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Sentotional “INSTA-LOK" CLAMP

(CGoodeBye Nuls)
Revolutionary TRIO clamp
employed on all TRIO an-
tennas with parasitic ele-
ments. Permits instant flip-
out assembly — perma-
nent alignment and ultra-
strength. Nothing stronger|
Nothing faster|

/7

New “Vari-Con" Head

Four hi strangth aluminem adjust-
ng arms. Inleilucking butterfly
sections, Heavier snap - action
spring assembly. Spring dampen-
ets lessen vibration and breakage.
Mycastyrene insulators. Used on
the popular TRIO *88'" and

"Vari-Con'' antennas.

e America's No. 1 Cholce

L)

-

The TRIO *'88"

More DB gain per
dollar cost. Com-
pletely pre - assem -
bled, ready to un-
fold and install.

Qualtty Line....

Behind every TRIO antenna is the RE-
SEARCH —ENGINEERING —EXPERIENCE
and CRAFTSMANSHIP that has made

TRIO the leader in antenna development,

TRIO — THE COMPLETE LINE
YAGIS CONICALS “Y ARI-CONS’*
RADAR SCREEN TYPES COLINEAR ARRAYS
UHF & REFLECTOR TYPES CONICAL = YAGIS

NEWESY ADDITIONS TO TME TRIO LiNE

The TRIO *'99""
CHANNELS 213

A well-known broad band Yogi
tyoe i i

tion, higher quolity mat

faster assembly. Improved
ward gain with reduced side ond
rear pick-up 03 o resvlt of TRIO

161

New Mycastyrene engi 9 ond arch. Uses
> o~ insulators for greater fomous “Insta-Lok* clomps and
. wM ~ / 7 \2 ....a:u.r and insvlat olt .?..“wn now:w..n.hn.._o.: origin-

h ing qualities. High- ally iniré8ueea sy g
/ ) est quality Alcoa
y / o/ aluminym elements ‘e e
. P and extra sturdy The n.,_...mrmms n.”w
.vn\ ) boom. Exclusive, sensational TRIO Jr. & Se. 2

High gain, broad band type now
greotly improved a1 o rewlht of

Heaviest Booms! “Insto-Lok' clamps combined with famous
“Vari-Con'* head gives the *88" all the plus 2 - ¥ .
features everyone wants. Rugged .no_.:zcnzo? .W)xu.“.e:_os.“.._...... u:%vﬂwh“.mﬁ
completely pre-assembled, superior perform- Heive Wb UL = e lacmar K
ance and low unit cost. The best buy on the easy, fost-assembly. Designed for
market todayl Available in single or two low wind resistance and balanced

bay models. for rotator operation.

New Minit-Up Conical Head

Superiot strength — with
the new modern riveted
gonstruction. No shedding
ofielements as with dowel-
ed, friction held elements.

Thick-wall, extra sturdy
114" diameter booms used
on ALL low band Yagis.
Highest grade Alcoa
aluminum for added
strength.

THE TRIO "ARISFOCRATY”

America’s Most Dependable Ro-
tator Is Also America's Maost
Beautiful

Control unit available in four glotious ¢olors,

TRIO MANUFACTURING COMPANY : GRIGGSVILLE ILLINOIS

s Sudi e Auitiwe. Docelopmpil mo Saeacn
W L TRIO MANUFACTURING €O,

1955

MARCH,
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— METER BARGAINS

43 nd

0-100 MA c/§l/§ Rnd,
150 VAC/312 8q.

809 vbc,a:

o1 AB7%

TuaT's A Buy

866A KIT & XFMR
2) 866A Tubes & Sockets,
ransformer. Rated PRI {15V/
60 cy Sec 2.53VCT/10A Hi

4.98s

106 WATT SEC PHOTOFLASH KIT—
AC

Includes  transf condensers

dxcalmg flash gun, gutde #40

Vins
=TABLESpecialionly. 2y on ome. Special $33.98
=—g OIL CONDENSER BUY " BATTERY 106 WATT/SCDS KITg

iR 4 MFD Same specs, only batteries......
: 3 ) Gun, Holder & 87 wide range
IZD%QIDC sl 50 F z;{s‘;,elz‘?g;ps‘ugs ?"l?c; or Hi vollsFlash

fots of 12

vDC
Or any Assortment of 12
=== Sold Singly ..

VARIABLE VOLTAGE XFMRS
Superior—GR—STACO—UTC
g-132v 1258

.$1.79

Cased 0-270v 94 >
Six or or more 10% drscounf

NEW HI-FI SPEAKERS

Inbuilt Network, 2 wires
needed for HF & LF Re-
onse Famous Hi-Fi.
15” Coaxial Pm & 5" Tweet-
25 w‘nt’20 1'7500 cy
25CO. ... 9.

8" Coaxial PM an 2
8 watt‘70 150(;0 cg' M

- 7 2/%15
PM 10 watt/a.’: 14ke SlO 2/$18
rm att 45-14ke $7,25; 2 ’513
57/ 12\V"’ 15ke/ 160h .....
w/2-15ke .25
NE\V 25\V ’50 13000 cy
Spe m % 95

/
Tweeter,
0

it
wh

$33.95 Reg.,
Stentorian 107 HiFi

ofer & Tw.

University 6201/ lZ"COA IAL/ 25w,

Un(!;vle;alty V\OOFER C12W/30W.

University TRIA
S0W

Altex 602A 1
601
“TAB" 'or ALL m
NEW AUDIO COMPONENTS N7

Electrovoice triplay cart. $1.98
GE RPX040/78 Goldtone $5.25

o

1
SPEAKERS

---------- $17.75
3/.001 & 003 diamonds $25.98
""TAB’" G D Phono Needle Replacements
RPJO 10 Dual .001 & 003 sapphire $1.69

! .00 03 diamonds $20.89
RPJOO1/78 or RI'JOOS -001

MG or 78 Single Sapphire sLyli 1.15
MG and 78 Dual Sapphire $1.9 4/%$7.50
MG or 78 Sngl Diamond *“Tel trad" .$10.89
MG and 78 Dual Diamond “Tetrad” 520 89

PRECISION LAB
POTENTIOMETERS
-pot 10 oh
Micropot 20, o ohm 0 BUOED Sg Pt
Helipot 50.000 ohm/ 50/o/°$15 Reg.$6.49
Buy in Quantity... ... " 6 for $24
Wire Wound 20,000 ohm 284" Dia./4”
PR 11— $1.98 ea; 2 for $3.50

MONTHLY BARGAINS

C.D. C(mdenser
00 WVDC $4

B4 s

.$4; 2 for $7
Globar T2FD/3500hm/500W RF Ani
Resxstor & Clips

TRANSFORMERS
All 115 V 60 Cyc Input TV, &
CR pwr Xmfr u ‘Eoto 20 tubes.

scope. ... $3.69
700VCT/70MA, 5VCT/3A.6.3VCT/2.5A. $4
S550VCT/2S0MA, 5\({2A 6. 2.5A,
12.6V/3.5A. CSD 34, .50. 2/$8.00
SLIM-JIM HI- GAIN DYNAMIC
MIKE & TILT STAND
$3 49 Postpaid
a U.S.A,
onty
lots of 3

All Purpose.. GTD. TO SATISFV
Sold_ Singly. %3 ea.
Mobile Clamp 25c ea,

sY LVANIA' U S
CONTRACT T

807w /5933 "&ﬁ?«f'{'fs‘s” $3.98
GTD: $12.85 Reg.; Singly S‘%}s OELS

866A HEW §1.25
POWER SUPPLY KIT

Kit Consists of: Fully Shielded
TRANSFORMER PRI 115\'/608}’
SEC 140V/30MA/6.3V/1A
SELENIUM RECTIFIER
FILTER CONDS, 50MFD/300VDC

Alt fo ]
GET VOURS NO' i sz 25
Order in Lots of 3; $1.98

1a
525MFD 450V/53W Scds Cond. new low
|eakn|:/e famous mfr,. DATED..$9; 5{516

MFD 2500VDC 'GOWS/OIL $6; 10
1e / 6 $5; 2,5

16 MFD/1.8 KV /60WS
CK5517 mini fzas roctlﬁer
600 VAC Selenlum Rectifier....
1600VDC Selenium Rectifier.
Electronic Flash Handbook ckt.

""TAB'" PHOTOFLASH
AND STROBE LAMPS

Tab'” W-Sec.
No. Replaces Max Each
TLW FA 104/FT118 150 $ 5.98
THI AMGLO 58 100 10.98
238T GE FT 210 200 9.98
THVA SYLV 4330 200 9.98
4X4 200 10.98
TLX FA10Q 150 9.00
TDX C/ 250-350 l 50 10.00

353GTQ FT 503 00 49.98 4
Trigger Coil for LO&HT Volchsh $1.47

Write for ‘TAB' Flash Tube Data 50c

KITS* IN PLASTIC BOXES
Resistors 100 12 & 1W/95¢c
Tube Sockets 20 Asst’d/8S5c
Ceramicon Cond. 25 Asst'd8S5c
Controls 10 Asst'd/$1.98
Vit WW Res. 15 Asst'd/$1.45
Rotary Sw. 12 Asst'd/95c
Knobs 10 Asst’d/98c;
Buy Six Deduct 109,

HI-FI AMPLIFIER KIT

Model/TAB20 Ultra lmear Ammlﬁer Rated;
20 watt. Freq. 2-56,000 c¢y/10 w.1 t,
8 80,000 cy/5 watt plus minus 1 DB.
0.250% norm, Hum & Noise; 70 DB dn\wn
Output; 6, 8, 16 ohm, tnput; Hi-impedance,
Finest quahty components. full detailed
Instructions. 115 Vv 60 cy. Shpg wt. 27 Ibs,
“TAB"’ Special ..
Wired ready to g

230 TO 115 AUTOFORMERS

[‘o!‘ 220 240V/50 60 cy
in, 11 OV

...$16.95
..$22.50
$28.95
$49.95

Model TPA1000/1000 W/1KW
Model TPA1500/1500W /1.5KW__
Model TPA2000/2000W /2KW.
Model TPA3000/3000W/3KW.

$100 Order Take 109% Disc.

GTD TEST EQUIPMENT*

Prices Slashed
EMC 208 Tube Tester
$24.90 Reg. “‘TAB” $21.95
e :

06K VTVM
$23.90 Heg. ‘‘TAB'" $21.95
E 104 Multitester
$26.95 R “*“TAB' $23.95

EMC 206 Mutual Cond Tube Tester
$83.50 Reg.. ... B’’ Special $67.50
HICKOK 600A Tube Tester $164 Reg. 5150
TRIPLETY 630 VOM $38.7 g $3
SIMPSON 260 VOM $38.17 RE‘!
*Demonstrator Models
Tube Tester Socket saver 7-8 %
“TAB'* Only $1.60 -3 for 54 so

NEW OIL CONDENSERS

A

2
4SMFD/1
D, LB00WADE 306 20733
g%am‘n/uoov\\ DC 29c: 25/83
Write for ''TABOGRAM®' Bargain

Sheet

SELSYNS—SYNCHROS
AVl & AYS Autosyn 26V/

Y.
1 Autosyn ... 2/% 8
(‘:‘Gvsdog osType 11-2 Syn Rptr/lls‘;/
258%1 Son Gn/115757.5V)/400 v 2/916
2J1G1 éy‘n Tr/57. 5/07 5V/400 cy 2/%8

PRECISION RESISTORS
IRC—WILKOR

1°/ Accuracy Gtd.
a.

=z

Write 'or camplete L|shng

o Ist Quality ® No Electrical or Mechanical Rejects ® ''TAB'' Mu Tested 1 Year GTD. e Individually Boxed @

TUBES'

TUBE DRDERS OVER $20, WIiTH FULL PAVMENT,

r
To Get this Deal—Mention 3RE5 When Ordering j

AID TO YOU N
!l RETMA warranty)

- .72 7
ealers and Industry e

12SK7 CK539DX

12SL7GT

NOODHWNMY NONNNADRLOD
ARODANON ©OH ®

HRANMKIN -

@ "'TABTRON'' FOR ALL YOUR DC POWER REQUIREMENTS o

NEW SELENJUM
BRIDGE RECTIFIERS
One Year Gitd

We mfr, Power Rectifiers
to your specs. From 1
amp up to and above

00 mns. Followmg

Llst Full Wuv/e Brl(lgc Dated 1

Cui 1

T 8/14 6/28 72/56 130/!00
Cont. Volts VOlLS Volts Voit:
1AMP 1.35 2.35 4.60
2amP 2.00 2.75 6.00
3AM 2,95 4.15 7.90
4AM 3.50 6.50 14.50
6AMP 4.10 8.00 17.50
10amp 5.95 11.50 25.00
i2amp 7.50 14.50 30.00
20AMP 12.00 23.00 49.00
28aMP 14.50 29.00 58,00
30AmMP 18.00 34,50 72.00
36Amp 22.50 42.50 88.00 .
soamp 29.75 S4.50 105,75 175.00

New Rectifier & Trans Combo

CH1/1A
gHz/2amp
CHO774A
CHO1/12

MP/.01 B
€HO0a/24a/.004HY / o2 n/zog 29.95
CHOO1/S0A’ 'Hipersil Core. 54.00
CHO035/70A /.0035Hys / .0096R 66,00

100% SATISFACTION GTD.

Heavy Duty Battery ''Fast'’

Charger Rectifier
13-0-13V(CT) 100 Amp Fan X
Cooled or 34 Amp Air Cooled—
Repl'mt 6V Booster Chanze
Model CR /527
16-0-16V  (CT) Fan Cooled.

For 12V/60A and 6V/100A
Booster Charg
Model CR30 ~.811; 3/%30

Converf Your &Y “'Fast'’ Chgr.
to 12V/SOA as well as 6V/100A use
Details and Rectifier..$22.00 ea,; 3 vo %60

Var:able DC Power Supply

Full Wave rectification,
6000Mfd filter Condens:
er, fused, 6.3V or 12,6V
ai 2amp. ‘operates 115V/

Ocy.

Model 2DCF........! $12.98

As abu\e except 5 Amp
DC $2.

Mo 2.98
S DCF ACC/5A/107% Rlpple.. $32.00

NEW HIGH CURRENT

PWR SUPPLIES GTD *
Variable 0-28VDC. Com-
pletely Built, Ready to

Go, Full Wave Selenium
Rectiﬂer. Transformer,
Variac, 1t Amp
Mtet.ersv Switch Term-

als & Fu In Hvy
Dty Steel fCahinet St.d 115V Eny (nput.
*

1108220V¢. 3 phase to order.

Stock Continuous With
Number Rating Meters
T28V/5A 0- ZBWVDCEQSAMD $45.00
T28V5ACC 5 Amp (194 Ripple) $60.00
T28V1‘2 0-28 VOC at 12Amp $99.00
T28v/12AceC lZAmp(lo/o Rlpple) $139.00
T28v24 28 VDC at24 Amp $135.00

P
¥28v/24acct 24 Amp (1°/o Ripple) $195.00
T28Vs50A+t 0-28 VDC at SO Amp) $260.00
T28v/50ACCt S0 Amp(1°/° Rlpple) $370.00
T28V100A ¢t 0-28 VDC at 100 p$469.00
T28V/100ACCt100 Amp(l °/°Rlpple) $650.00

New! Low Priced Hi Current

Basic Supplies
Consisting of Trﬂnsformer & Full

Wave
Bridge Rectifier mtd.

nd wired with no

frills. Ready to deliver cons(ant DC power.
tock Continuous

PN o

0-28WVDC at 5 Amp 535 00
B28V/SACC S Amp (19, Ripple) 49.00
B /12A 0-28WVOC at 12 P 75.0
B28V/12ACC 12 Amp (1 Ripple) 109.00
B2 /24 0-28WVDC at 24 Amp 110.00
828V /24ACC” 24 Amp (19, Ripple) 159,00
B28V/50. 0-28WVDC agSD Amp 205,00
BZEV/5OACC 50 Amp (1°/° Rlpp!e) 319.00
B28vV/1 DCatl00AMPs395.00

0-2
BZBV/IOOACC 100 Ao (19, Ripple) 499.00

Now Power Your Gov'$ Surplus
Recelvers and Transmitters From The
Set Power Pack or Dynamotor
B28V/5A for ARC5. BC312, 342, 348. 535

828V/24A for Bcesq or BC375.
B12V/50A for BC suo
B28V/100A for ARTIB ~--$395

“TA B" All Mdse. Sold

ON MONEY BACK
GUARANTEE
BCT2/2A 256V BatteryTRCharger......$5.98
New Rectifier Xfmrs
Primary 115V 60 Cyc
Sec 18-15:0-0.9.15-18 Volts
4 Aam $8

pS
'Dual primary 115 & 230V. 60cy

THAT'S A\ T A B /7 THAT'S
® Buv ‘ BUY &
Dept. 3RES 111 LIBERTY STREET, NEW YORK 6, N.Y., U.S.A.

WwWWW.americanradiohistorv.com

§ HQS. FOR ALL TOOLS {
CUMMINS BALLRITE 44
Ya" Elec. Drill

Perm-Align gears. All

- Industrial Quali
Speedway 200J 147 dnll w/chuck
400 $14.25

Speedway 400J 157 arill w/ chuck
RPM

2400
peedway 2004 Kit, incls.
%” drill & over 30 pieces “TAB..$18.95
hor S Power Saw (90°+45° cut)... $22.35
CummlnSSJ '8” Maxsaw (90°+45°cut) $39.95

CHROME VANADIUM SPEED DRILLS
60 pcg "16
s

Va" ROTO DRILL ATTACHMENTS
Sabre Saw. $8.95; 3/%$24

Hole Saw : 3/%10
Hacksaw i 3/%13
Hcksw Sn 3/%20
Buzzsaw .. 3/%29

FA MOUS SOLDERING GUNS
TAS-4 Gun
TA10 Gun 180\\
at ..
AD-4 D
100-150W
TAD-5 Dual Heat 200
Lenk Gun—the Best.

10w
qgﬁg uses.

S

74"t09/16" Rustproof.
(Postpald U.S.A.) Special........98¢; 6/$5

SWEDISH HAND SAW

FINEST SWEDISH STEEL 5]
24t030” long

Genuine Sandvick Grade

Cross Cut $10.98 Reg. ‘‘TAB'’ Snec:al $3.95

Palmer Claw Hammer Reg. $2 -898
SERVICEMAN’S KIT

Deluxe Spinette Socket &

Screwdriver Set; Handle, large
& medium screwdriver blade,
#1 recessed head blade (6)
nut drivers 3/16. V4, 5/16.
11/32, 35, 7/18, & cas -$1

# 874 Buddy Kit; Incls (5) Int(rchangeable
screwdrlver blades & ha andle, 3 ft. steel
tape rule, diagonal cutter & case........ $1.79

Money Back Guaranfee (Cost of
Mdse. Only) $5 Min. Order F.O.B.
N.Y.C. Add Shpg. Charges or for
C.0.D. 25% Dep. Tubes Gtd. via
R-Exp. only. Prices subject “to
Change Without Notice. Phone Recs
tor 2-6245, CABLE: ''TABPARTS'®

RADIO-ELECTRONICS

yol
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COMPOUND

DIFFRACTION
PROJECTOR*

Public Address Loudspeaker System

P L e

Sets. new: standards - .
for -voice penetration '

£

and musicasting. *:

Greater Penetration and Coverage. .. at Very Low Unit Energy Cost!

Results are so amazing that the “CDP” is outmoding and rapidly

replacing conventional PA re-entrant horns. Exclusive E-V “CDP”

utilizes two coaxially mounted diffraction horns working from both

sides of a single diaphragm. Each horn is designed for optimum

air loading and reproduction within its own range. Also uses the

new acoustic application of optical slit diffraction for perfected

smooth sound dispersion virtually independent of frequency. Permits

use of fewer units at far less cost. Greatly improves public address—

in all types of applications—indoors and outdoors. One test

¥ 3 !

dlrgoTpIReeRY O Model 848 CDP. 25 watts. 16 ohms.

10%," wide, 201" high, 20" deep over-all.
i i .90. 41.70
Acclaimed by Sound Experts Everywhere Lish Ericeif6d.S0.  Nel's

® Peak-free response 175-10,000 cps.

® Delivers 2'2 octaves more musical range
than units of similar size or price.

® Speech articulation index greatly improved.

@ Weather-proof, blast-proof, splash-proof.
Virtually indestructible.

® Small Size—about %> the width of
re-entrant PA horns of similar power
rating. Ideal shape for stacking.

® Provides augmented bass response when
stacked in adjacent positions or when
mounted singly against wall, in corners
or where ceiling joins wall.

@ Permits various polar patterns for
most effective use.

@ Molded of glass fibers for extra strength
and improved acoustic properties.

Send Now for Helptul
Bulletin No. 197

Gives complete
and helpful
information about
the performance
and application
of the “CDP.""

www americanradiohistorvy com

Gives Clearer, Cleaner, Wider-Range Reproduction, Better Dispersion,

* Pzt D163,904
arf Paz. Penc.

45
REEBTRANT

3
CD@ A TEUMPET
87 l 7w
A = \ -

gz
&
-

NO FINER CHOICE THAN

COMPARE POLAR PATTERN
Sound distribution of the E-V ‘‘COP"
exceeds 120° at all frequencies up to
10,000 cps-

+120, s T
REENTRAN'

+ 3 rrumrEr = 1 cop
+10 Y,

+5 — — 1

N TN 2\
= 3 |
_ : -
f i

- ; i ]
_ E 1

15 i _ N
. 100 300 1KC 5KC 10 8C 15 KC

COMPARE RESPONSE AND EFFICIENCY
Note extended highfrequency range of
the “'CDP.’" Response is smooth, peak-
free 175-1G,000 cps.

Electho

ELECTRO-VOICE, INC. - BUCHANAN, MICHIGAN


www.americanradiohistory.com

SULTON T V 3-57
% PAUL S BOLLARO
234 FULTON ST

ELIZABETH

!

i1NJ
READY FOR. ..

NATIONAL TELEVISION
SERVICEMEN'S WEEK
MARCH 7-12

Television dealers and service technicians all over the country are
prepering to tie-in “with a great promotional eveni. It’s National
Television Servicemen’s Week, March 7-12, sponsored by the RCA
Tube Division and registered officially with the Chamber ¢f Commerce
of the United States.

Yo« can use this unique merctandising plan right in yoir own
neighborhood to meet and sell ore television se-vice prospezts than
everbefore. Your RCA Tube Distributor offers you excellent prom otional
materials to help you identify yourself and your siore witk this nation-
wide consumer promotion.

Plan an active participation in National Television Servicemen’s
Week now. Act today! See your RCA Tube Distributor for full details.

m RADIO CORPORATION of AMERICA

\ /A

ELECTRON TUBES HARRISON, N.J.

wwWwW americanradiohietorv com

Use These Promotional
Materials

ELECTRONIC STATUETTE
(3F220)

ELECTRONIC SYMBOL
CLOCK (3F226)

ARSI

Z TV BERVIGE &
we use ACA tubes 5 -

= ORI

Y

TV SERVICE SIGN
(3F230)

TEST EQUIPMENT
AWARDS

A“TRIBUTE” IN LIFE
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