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Here, at last, is a deposited carbon resistor ideally suited to the needs of electronic engineers,
experimenters, hams and radio technicians. PRECISTORS combine more desirable characteristics
than any other type of resistor—and save you money too.

Made of pure crystalline carbon bonded to selected ceramic cores, PRECISTORS are particularly
recommended for circuits where carbon compositions are unsuitable and wire-wound
precisions too expensive. For close tolerance, high stability and economy,
use PRECISTORS...in such applications as:—

VOLTMETER MULTIPLIERS
PRECISTORS are outstanding replacements in all kinds of test
equipment. They are thoroughly reliable, yet inexpensive for
amateurs ond experimenters who construct their own special
testing devices.

HIGH VOLTAGE BLEEDER APPLICATIONS
Rated ot 6000 volts peak, one or two PRECISTORS will replace
entire strings of insulated resistors in television high voltoge or
similar bleeder circuits. They are especially well suited as bleeder
resistors in voltage doubling and tripling circuits.

HIGH FREQUENCY REQUIREMENTS
Having considerably better frequency characteristics than insu.
lated resistors, PRECISTORS moy be used to definite advantage
in high frequency circuits where resistance valve is critical.

ELECTRONIC EQUIPMENT
PRECISTORS are well svited to electronic equipment subject to
widely varying temperatures. Uniform temperature characters
istics assure reliable prediction of resistance under such: conditions.

AUDIO AMPLIFIERS
PRECISTORS are especially important in high-gain and high-
quality audio amplifiers. Their inherently low noise level and
excellent stability moke these pure carbon resistors ideal for
low level input systems and for balanced push-pull circuits.

INTERNATIONAL RESISTANCE CO.

VOLTAGE DIVIDERS
PRECISTORS offord opportunity for an endless voriety of low-
powered, precision voltage dividers in innumeroble applicotions.

SUBSTITUTES FOR WIRE-WOUND PRECISIONS
High range PRECISTORS cost but a fraction of the price of high
range wire-wound precisions, and ore available in volues which
are not practicable for wire-wound types. Distributor stocks afford
a wide selection of values which may be connected in series or
parallel to accommodate an exceptionally wide number of
special volues, quickly and at relatively low cost.

PRECISION PACKAGING SAFEGUARDS PRECISTORS

IRC PRECISTORS are factory packed in capped plastic tubes
for complete protection against scratches, jars and surface
injury. This special precision packaging also safeguards
PRECISTORS against excessive handling, Characteristics
are printed on the case, ond ronge, type and tolerance
are clearly designated on each resistor.

SEND FOR FREE DATA BULLETIN /)

Full information on IRC PRECISTORS is yours for
the asking—characteristics, ratings, applications.
Send for your free copy of catalog DC.3 today.
International Resistance Co,, 401 N, Brood St.,
Philadelphia 8, Pa. In Canado: International
Resistance Co., Ltd., Toronto, Licensee.

Wharnawer, the Uinout, Sage -\~
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/[ Will Show You How ro

LEARN RADIO-TELEVISION

SERVICING OR COMMUNICATIONS

by Practicing in Spare Time

You build the

speaker, tubes,

1

YOU PRACTICE RADIO
SERVICING

shown below as part of my Ser-
vicing Course. | send you the

former, loop antenna, EVERY
THING you need to build this
modern Radio Receiver.
to make many tests, get
practical experience.

modern Radio

chassis, trans-

Use it

| YOU PRACTICE RADIO
COMMUNICATIONS

I send you parts to build the
Transnitter shown below as
part of my new
Communications
Course. Conduct
actual procedure
of Broadcast Op-
erators, practice
interesting ex-
periments, learn
how to put a
transmitter on
the air.

YOU BUILD THIS TESTER

as part of my
+ Servicing Course,
|| with parts N.R.I.

sends. It soon

helps you EARN

— N | EXTRA MONEY
IHQO_Q_R:P &#.|| fixing neighbors’

= e Radlos in spare

YOU BUILD THIS WAVEMETER

as part of my NEW Communications
Course. Useitwith
‘Oscillator you also
build that furnishes
basic power to
transmitter and de-
termines transmit-
ter frequency.

| TRAINED THESE MEN

Good Job In Radio Station Has Own Radic Business

! *AmChief En- ““Now have

gineer of Ra- two Radio

o = dio Station shops  servic-

WORD ' ing about 200

charge of four seta a month.

— men. Owe =ll 4 Have largest

J know about Radio to service establishment in

NRL"—CLYDE J. BUR- BSoutheastern Missouri

DETTE, Spartanburg, ARLEY STUDYVIN, De-
South Carolina. Soto, Missouri.

A TESTED WAY

NRI TESTER H.,
¢
4

TO BETTER

PAY

| Will Train You af Home

with MANY KITS of Parts | Send

Want a good pay job in ithe fast-growing
Kadio and Television lndustries. or your
own money-making Radio-Televigion shop?
I've trained hundreds of men WITH NO
PREVIOUS TRAINING to be Radio tech-
nicians, Or pnow you can enroll in my
NEW practical course In Radio-Television
COMMUNICATIONS-—learn to be a Broad-
easting and Communications technician, You
get practienl Radio experience with MANY
KITS OF PARTS I send yvou in my train-at-
home method. AN equipment yours to keep,

MAKE EXTRA MONEY IN SPARE TIME

or get a good-pay job in Police, Aviation
or Marine Radio, Bruadcasting, Public Ad-
dress work, etc. Or think of amazing Tele-
visian upportunities. Already manufacturers
are producing over 100.000 gets a month.
New stations going on the air everywhere!
Television is America’s fastest-growing in-
dustry and men who kmow it will be in
demand.

GET ACTUAL LESSON AND BOOK FREE
My DOUBLE FREE OFFER entitieg you

to actual SAMPLE LESSON and my 64-page
baok, “HHOW TQ BE A SUCCESS IN RADIO

As part of my Radio Servicing Course, —ThLEVISlON—-ELECTROl\XC% both
T send SPECIAL BROOK- FREE. Mail coupon now.
LETS starting the day you See how quieckly, eusﬂy
enroll. Make EXTRA you can start. J.
MONEY fixing Radios in SMITH" prenident, " Dept.

Epare time while training.
Then staft your own Ra-
dio sales and service shop

Get this trainin

Mr. J. E. SMITH, President, Depl. INX

Check If Veteran

www americanradiohistorv. com

under G. I. Bill.'

]
s National Radio Institute, Washington 9, D. €,
§ Mail me FREE Lesson and 64-page book.
(] (No salesman will eall. Pleage write plainly.)
(]
Name..
(]
) Address
]
§ City Zone State.

O J Approved for Training Under G. L. Bill I\ "'
h oen uh Gn L G G L Uk D G G Ch GD ok G Gh Gn D R GR GR D gD an an B W ---‘

8NX Natlonnl Radio Insti
tute, Pioncer Home Study
Radio Sehool. Washing-
ton 9. D. C.

g without cost
Mail coupon

A Hwtpe g
Success
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MATIONAL

FITS ANY CABINET

The most versatile television
chassis yet designed! Three
basic units —power supply
chassis, RF chassis and deflec-
tion yoke assembly — may be
placed side by side, one above
the other, etc., o conform to
any cabinet. Simply plug in
the cable connectors. Each
unit is soundly engineered and
built to famous National
standards of performance.

1. Choice of 10” (TY-10C) or
12!/5” (TV-12C) chassis. 2. Tunes
all 12 channels. 3. Wired, pre-
tuned and tested — not a kit.
4. RF stage employs tuned grid
and plate for maximum gain
and optimum band width. 5.
Unique 36 me [F minimizes inter-
ference. 6. Fine tuning control
covers range of 2-3 mc. for
maximum tuning accuracy. 7.
Improved intercarrier sound.
8. Magnetic deflection and "fly-
back' highvoltage supply. 9. 72-
ohm unbalanced and 300-ohm
balanced inputs. 10. Supplied
with two six-inch PM speakers.
7vs.‘,'5'¢:;"§,'4'\;'.’,"2c 3149'50

When ordering {fess picture tube)

—
NATIONAL COMPANY, Inc.

M ALDEN, MAMIACHUSEITTS

RADIO-ELECTRONICS for
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_ Build This
uperheterodyne

You receive complete standard equip-
ment, including latest type High-Mu
Tubes, for building various experi-
mental and test units. You progress
step by step until you build a com-
plete Superheterodyne Receiver. It is
yours to use and keep.

YOU RECEIVE THIS
PROFESS!IONAL MULTITESTER!

You will use this professional instru-
ment to locate trouble or make
delicate adjustments—at home —on
service calls. You will be proud to
own this valuable equipment. Com-
plete with test leads.

You eonstruet
the Transitron
Siknal Genera-
tor shown here.
demonstrating
Transitron prin-
ciples in  both
R.F. and A.F.
stages. You
study negative
type oscillators
at firsthand,

SIGNAL GENERATOR

’

AUDIO OSCILLATOR:

An electronic
device, which
produces audio-
frequency sig-
nals for modu-
lating R.F. (radio frequency) carrier
waves, testing A.F. (audio frequency)
ampliflers, speakers, etc.

T.R.F.
RECEIVER

4 Youbuild
several
T.R.F. Re-

ceivers, one

° of which, a 4-

tube set, is shown

here. You learn constructlon align-

ment, make receiver tests, and do
trouble shooting.

DECEMBER, 1949

RADIO, TELEVISION
and ELECTRONICS

Master ALL Phases

GOOD PAY
and Unlimited Opportunities
in JOBS LIKE THESE:

Business of Your Own

Radio Manufacturing, Sales, Service

Broadcasting, Telecasting

Television Manufacturing, Sales, Serv-
ice

Laboratories: Installation, Maintenance

of Electronic Equipment,

Electrolysis, Call Systems

Garages: Auto Radio Sales, Service

Sound Systems and Telephone Com-
panies: Qil Well and Drilling Com-
panies, Engineering Firms

Theatre Sound Systems, Police Radio

And scores of other good jobs
in many related fields

YOU CONDUCT MANY
EXPERIMENTS LIKE THESE!

Checking action of condensers
Experiments with AF and RF amplifiers
Experiinents with resonance
Producing beat frequencies
Calibrating oscillators
Experiments with diode, grid-bias, grid-
leak and infinite impedance detectors
Practical experience in receiver trouble
shooting
Application of visual tester in check-
ing parts and circuits
Experiments with audio oscillators
Advanced trouble-shooting
. . and many, many others

Complete Training by Practical
Resident Trade School, Est. 1905

The same highly trained faculty, in-
struction materials and methods used
here in our large, modern resident
school, are adapted to your training
in your own home. Shop Method Home
Training has been proved by hundreds
of successful graduates.

Both Resident and Home Study
Courses Offered

YOU
LEARN BY
DOING

You recelve
special labora-
tory experi-
ment lessons
to show you
how to build
with your own

Get Complete Training. You Receive and Keep All
Equipment, Parts and Lessons. No Extra Charges.

You will find all lessons easy to under-
stand because they are illustrated
throughout with clear diagrams and
step-by-step examples that you work
out yourself. Every piece of the eqiup-
ment and complete lesson material we
send you is yours to keep and enjoy,
including the multitester, experimental
equipment, all parts of the Superhetero-
dyne, tube manual, radio dictionary,
and complete, modern Television texts.
All parts are standard equipment.

Shop Method Home Training ...

Earn While You Learn

With our practical resident Shop
Method Home Training, you study in
your spare time, You receive Spare
Time Work Lessons, which show you
how to earn while you learn. Service
neighbors’ radios and TV recelvers, ap-
pliances, etc., for extra money and ex-
perience. Many National students pay
all or part of their training with spare
time earnings!

DON’T DELAY! The Radio-Television

Industry needs trained men NOW!

For quick action,
APPROVED mail coupon
FOR today and we'il
VETERANS! rush you full in-
Check coupon below ! 1
formation.

NATIONAL SCHOOLS

LOS ANGELES 37, CALIF. « EST. 190 )
FIND OUT NOW ... MAIL COUPON TODAY

National Schools, Dept. 12-RE
4000 South Figueroa Street
Los Angeles 37, California

Send me your FREE book “*Your Future in Radio” and
the sambple lesson of your course. I understand no sales-
man will call on me.

NEW, ILLUSTRATED
OPPORTUNITY
BOOK AND SAMPLE
LESSON SHOW YOU |

HOW WE TRAIN
YOU ... SEND FOR
THEM TODAY! NO
COST. NO
OBLIGATION.

Mail in envelope
or paste on
penny postal.

experimental NAME AGE
units such as ADDRESS

those shownat | T

left, and how cITY. ZOKE STATE|

to conduct

|
|
|
|
hands various :
|
|
many tests. l
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Put This Proved Money-Making Service Data Library to Work

... in your shop /Vﬂ/[//

NOW YOU CAN OWN

PHOTOFACT

this Amazing

EASY-PAY WAY!

Pay as you Profit
Earn with it Now

CARRYING
ND CHARGES $ 39

NO INTEREST Down 5 !

NOW-~you can afford to own the Service Data Library that is earning
extra profits every day for more than 25,000 successful Service Tech-
nicians! NOW-—for the first time—the famous Pnotroract Library can
be yours wilh this new ““Pay-as-You-Profit’' Plan' Here's all you have
to do: See your parts jobber. Order 4 or more Puororact Volumes.
Pay only $18.39 down. You get your Library immediately. You use it
now. It earns for you—and you pay as you profit! If you’re not already
a money-making PHOTOFACT user. here's your easy-pay chance to own
the most productive radio service data in the world. If you're already
using PHOTOFACT, here’s your chance to complete your library by
filling in those missing volumes. Now that you can afford PuoToracCT,
don’t be without its time-saving, money-making advantages a single
day longer. See your parts jobber today! y

The Recording and Reproduction of SOUND, by Oliver Read. The com
plete, authoritative treatment of the entire subject of Sound, written
by the editor of Radio & Television News $5.00

Photofact Television Course. The book used bv thousands: gives you a
clear understanding of TV principles, operation and practice $3.00

Television Antennas. Shows you how to select and install the proper
anienna, and how to overcome antenna problems $1.25

1948 Record Changer Manval. Covers 45 models made in 1948, including
new LP and dual-speed changers. plus leading wire recorders.
Based on actual analysis of the equipment $6.75

Auto Radio Manual. Complete Photofact service data on more than
100 post-war auto radio models—a time-and-money-saver..$4.95

HOWARD W. SAMS & €O0., INC. inoiaNaPoOLIS 1, IND.

n the Howard W. Sams institute.
help ot no tost to you.

tncludes your membership i '
Entitles you to valuable service

HAVE COMPLETE, ACCURATE DATA ON
ALL POST-WAR SETS YOU SERVICE!

With the Easy-Pay Plan, you can boost your earnings
now, using proved superior PHoTOFACT. Have complete,
accurate, uniform data on all post-war receivers—own
the only Radio and TV service data based on actual
laboratory anulysis of the equipment. Here's why
Prororactis better in every way. You get: 1. Exclusive

'V coverage in easy-to-use individual envelopes.
Exclusive Standard Notation Schematics. 3. Exclusive
oscillescope wave forins. 4. Photos of all chiassis views
with each part identified. 5. Full aliknment instructions
plus circuit voltage and resistance analysis. 6. Complete
parts lists and proper replacemenis. 7. Dial cord strimg
ing diagrams. 8. Disassembly instructions Record
Changer service data. 10. Exclusive keyed data sysiem

-all valuesright on the schematic. "Fhere's nothing like
ProTtoract! It pays for itsclf in saved time, bigger
work output and greater profits. To protect your future
in Radio-"I'V servicing, act now—own the PHOTOFACT
Library the Easy-Pay Way!

SEE YOUR PARTS JOBBER
OR WRITE DIRECT TODAY

HOWARD W. SAMS & CO,, INC.
955 N. Rural $t., Indianopolis 1, Ind.

OSend full Easy-Pay Details
OSend FREE PHoToFacT Cumulative Index

OSend FnoTtoracr Folder for Set Model
FRIE to Service 'echnicians writing in on letter-
head; 50c¢ charge to Experimenters)

Name

Address

City Zone State

RADIO-ELECTRONICS for
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§ STOP DREAMING!

e

A\ START PLANNING!
CRE!l Can Help You

with practical training in

TELEVISION

and FM

SERVICING!®

Learn Now How to INSTALL and SERVICE AWl Types of TV & FM Receivers!

ATEST FIGURES show over 2,200,000 TV receivers
now in use in the U. 5. Twelve million sets are
predicted by 1953, and practically every area of the

nation will be within range of a TV station! Servicemen
will have greater and greater opportunities. and those
servicemen with specialized Television and FM training
will have a bigger advantage over those with knowledge
of AM only—both in competing for jobs and in trying to
make a go of their own repair businesses.

CREI knows what you need. This specialized servicing
course is the practical answer to the technical problems that
bother the average serviceman when he faces the job of
servicing today’s intricate TV and FM equipment. Every
lesson in this course is practical and helpful in your daily
work. Lessons are revised as new developments become
accepted by the industry.

Start vour training now and you start applying your
new-found knowledge immediately. You will be in demand
and can be earning more money as you find yourself
handling TV and FM work that only a few months ago
looked “impossible.”

This can be your hig chance! Write today for complete
facts. (Veterans: CREI training is available under the
G.I. Bill. For most veterans, July 25, 1951 is the dead-
line—act now.)

e -

SAMPLE I "‘l:elevision‘cnd FM Trovble Shooting’'—
LESSON . this lesson is devoted to live, “dollar-and-

cents”™, practical practice based on day-to-
day servicing problems. Rcad lhis interesting lessen and see for

yourself how CREI training can help you. Mail coupon for this
sample lesson. free booklet and details.

THE THREE BASIC CREI COURSES:

% PRACTICAL RADIO ENGINEERING
Fundamental course in all phases of radio-electronics

% PRACTICAL TELEVISION ENGINEERING
Specialized training for professional radiomen

% TELEVISION AND FM SERVICING
Streamlined course for men in “top-third” of field

CAPITOL RADIO

of.
Greatast AERONAUTICAL RADIO ENGINEERING
I“sTI u Interest | ] BROADCAST RADIO ENGINEERING (AM, FM, TV)
E“GI"EERI"G T TE ] RADIO-ELECTRONICS IN INDUSTRY
An Accredited Technical Instituse Founded in 1927 NAME AGE
Dept. 1512A, 16th Street & Park Roud, N. W. ADDRESS
Washington 10, D. C,
FREE BOOKLEY CITY ZONE STATE.
Branch Offices: plus

New York (7) 110 Wroadway @ Sam Francisce (2) 760 Market St.

DECEMBER, 1949

SAMPLE LESSON
CBEINEENENENNANNEENSEASANRINEENNNORINGNERAONINNRNEEOOENEEORNEERIRRneRRY

CAPITOL RADIO ENGINEERING INSTITUTE
Dept. 1512A, 16th & Park Rd., N. W, Washington 10, D. €.
Genptlemen: Send me FREE SAMPLE LESSON and combplete
details of the TV and FM Servicing home study course. Also
send brochure that explains the CREI self-improvement
progeam and gives complete details and outline of course.
I am attaching a brief resume of my eXperience, edueation
and present position,
TV. FM & ADYANCED AM SERYICING
Check PRACTICAL TELEVISION ENGINEERING

Field | = pRACTICAL RADIO ENGINEERING

0O 1 AM ENTITLED TO TRAINING UNDER G.1. BILL.

www americanradiohistorv com
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4 GREAT BOOKS
TO HELP YOU

GET AHEAD
IN THE WORLD!

What ¢euld be finer for Christmas than
books that make It sasy to learn worth {”_:'3
o

while, good-paying trades—at home in spare

time! Buy them for your friends—suqpest B
to your own friends and relatives that neth- LF —4\
ing they might dlve to you could please you \‘
more! Each af these famous bogks is com-

olete, authentic, easy to understand. Our )
10-day maney-back guarantee protects you! )\)

CASH IN ON TELEVISION
SERVICE PROFITS!

{iel where the blg semicing muney i~—
in telesision! PRACTICAL TELEN ISION
SERVICING hy 1. 1t Jelwsen and [ 1.
Newitt is a down-to-eacth. 205-pane hook
that tells you step by step what <0
what teols, parts amd equ t to use—
in short, how to handle e phase of
the work officiently. Teils how TV (d1ffers
from ralin; outlines servicing proceduies:

contains  case histories of actual  jabs,

M"_k“ Lid Deseriptions of commen TV tiouliles and

service @asyY  (npoir remedles make book doulily helpful
tolearal  tver 230 lilustrartons. Price only $1.

LEARN ALL ABOUT FM

1t takes mare than ordinary radie knnwl-

Mt [ ATION, a new m Tage book by
Nathian Marchand iz comblete with eover

A ilnsieations plus on-the-Job examides |
ahich quickly help you undersiand things.
Cprers hasic theory, cireuits. transmltters,
receivers and mobile equipment. Gives ulf
Ietails of modern methods af adiusting and

tepaiting  FM  recvivers inclwling circuit Modern FM
peculiatities, tuning Indicators, antennas, sysfems . . .
alignment and duzens of other subjects, gpd how to
Price only $5, service them,

SPECIALIZE IN SOMETHING

D'FFERENT « o+ Electric Motor Repair!
1

Dased on what can be learned quickly
at home from 1thts famens ELLCTRIC
MOTOR REPAIR hock, vou ran traln for
brompt, hrofitable  service v practicaily
any elecirie wwter in common use—trom
almple rehairs to comblete armature Te-
winding. Exerything is explained cleuly
in txt and by more than %00 L[llusira
tiond. Covers all AC and TW? r
iypes. &l<o motor control <vitems, Quick
gukles show how la handle specift .
Whep 3 motor comes in for repaies, Just
ook It up' 560 pages. I'rice only %5

ideal for
begmnnr:.
Na pr vs

{roining

required.

BE AN OSCILLOSCOPE EXPERT'

Learn 10 use the osclliascope (eathale
ray oscillograph}y properly lml wateh your
efficiency and earnings soar: MODIRX
ASUILLOSCOPES  AND  THEIR UsEs
hy dsrob 1L Imller. Jr., of Allen I
Nu Mont Laborstorles teaches you how
without Involved maghematies—in a way
Sou can easily understand. Shows what
the oscilleacope 1s, how it worhs and ex-
wilt how, where and why to use It on

speciile  joba, Explains making  connec-

tisme, adjusting clreuit components, set. f“ak“
ing controls, anslyzing patteins, ete, 160 oscilloscopes
prages, 100 illustrations Incluling dozens easy fo
af pultern photes. PPrice only $6.00, vnderstand!

10 ML‘I' HUHE?-EM‘.H EHARJHT[[

E] Fnclosed find $........... 0.0
ecked: or (] meng C.0.D. for o -unuunl |'|
l)ﬂllll!(' aml I will pay postman, No C.ODND'’s
aute U8 ¢ books are not satisfactory,
uuder:uuul [ mav returu them in 10 das s woul n
guarantee o refund my money
M PRACTIC Al TFI EVISI1ON \FI'(\ l(‘le'
4 ($4.50 outslde U8
G FREQUE! N( Y MODULATION
183,53 Oouulde U.8.a0
EI.I‘CTRI(‘ MOTOR REP.
$3 ($5.50 nul.nlll(‘ u.s
(al Vl(ll)l-ltN nﬁ(‘rlln&r‘npra \\Il rmm [ B
{$8.50 outside U.8

Name . ..., eeraaaaerans go0oooo .
AQAreas . ... .rasessitarsannncn cesasee
City, Zone, State. .. ... ...

The Parts Distributors® Conference
and Show will be held at the Hotel
Stevens, Chicago, the week of May 22,
1950. Dedicated primarily to the inter-
ests of all electronic parts jobbers, it
will, for the first time, be open to the
industry without attendance restric-
tions, according to an anncuncement
by the board of directors of the Show
Corporation following action taken at
their August meeting in Chicago.

JERoME J. Kaunx of Chicago was
elected president, succeeding another
Chicagoan, WiLLIAM O. SCHONING, who
becomes secretary for the 1950 term.
WALTER W. JABLON of New York was
elected vice president, and LES A,
TuAaYER of Chicago was named treas-
urer.

The 1950 Show will be exclusively for
exhibitors’ distributor customers, and
throughout the four-day session will
feature a comprehensive educational
program for jobbers. Preliminary plans
include seminars and discussions on
such subjects as ways and means of
stimulating sales, market research,
cost accounting, merchandising, and
inventory contrel. Emphasis, the direc-
tors said, will be placed on helping
manufacturers increase distributor
business and, in turn, on helping dis-
tributors expand business with their
custoniers.

Radio Corp. of Ameriea, Camden,
N. J., has prepared a “Radio-Repair
and Tune-Up” merchandising cam-
paign for the RCA Tube Department.

With an estimated 10 million radio
receivers now needing repairs in homes
all over the country, the new RCA cam-
paign is aimed directly at the consumex
and strongly slanted to emphasize the
fact that, for relatively low cost, the
average noisy or inoperative radio can
be restored to first-class condition.

The purpose of the campaign is to
stimulate new business for the radio
service dealer by overcoming the aver-
age consumer’s impression that radio
repairs are expensive. In addition, the
campaign provides the dealer with the
ready-made means to merchandise and
price his services effectively and pro-
fessionally.

Built around an eight-point ‘“Radio
Repair and Tune-Up Special,” the cam-
paign lists eight definite services and
advertizes the total price. To meet the
requirements of individual dealers, pro-
vision is made for imprinting prices on
the advertising material to order.

Covering all requirements for a com-
prehensive local promoticn, the new
campaign ranges from direct mail to
window display material. Included ave
a colorful five-piece display kit, a
three-piece dirvect-mail campaign, a
window streamer, newspaper ad mats,
and several radio-spot announcements.

In addition to the new “Radio Repair
and Tune-Up” campaign, the RCA
Tube Department is making available
a special pricing kit to enable radio
service dealers to price clearly and at-
tractively such window and counter
merchandise as radios and appliances.

www americanradiohistorv com
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Consisting of numerals, dollar signs,
and bases, finished in black, red, and
yellow plastic, each pricing kit contains
six sets of numbers and six bases. Iden-
tification slips are also provided to note
other information such as model num-
ber, terms, and down payment,

Skiatron Corp. has opened offices at
381 Fourth Avenue, New York City,
ARTHUR LEVEY, president, announced.
The new company has been formed for
the exploitation of certain basic televi-
sion patents formerly owned by Sco-
phony Corp. of America, in which
Paramount Picturves, Inc., and General
Precision Equipment Corp. were par-
ticipants. The patents were freed only
after the entry of a consent decree in
the Paramount-General Precision-Sco-
phony antitrust suit, which was based
upon the Government claim that “com-
mercial development in this country of
an important advance in the television
art has been postponed and the opening
of a new field of public entertainment
and education has been unnecessarily
delayed.” Skiatron Corp. owns many of
these patents outright and controls
others through an operating agreement
with Scophony Corp. of America.

Speer Carbon Co. of St. Marys, Pa.,
announces that it Las acquired sole own-
ership of both the Speer Resistor Corp.,
of St. Marys and of Angelica, N. Y., and
Jetfers Electronics, Ine,, with plants at
Dubois and Driftwood, Pa.

Sheldon Eleetrie Co., Irvington, N, J.,
has entered the television field with a
line of 10-, 12%-, and 16-inch flat-face,
all-glass television picture tubes. Shel-
don has merged with Allied Electric
Products, Ine., and is being operated
as a division of that company.

National Television Film Council has
started a survey to correct ‘“‘demoral-
izing trade practices” in the use of
motion picture films by television sta-
tions. The Council aims at establishing
standard film-rental charges based on
the population in the area covered by
the station or on the station’s time
rates or both.

Motorola, Ine., Chicago, Ill., reports
that dellar sales velume on television
receivers in the month of September
was up 42474 over the same period in
1948. Unit sales were up 403%.

Allen B. Du Mont Laberatories, Inc.,
dedicated in East Paterson, N. J., last
month what president Allen B. Du
Mont called the world’s largest and
most modern television assembly plant.
Covering 480,000 square feet, the struc-
ture is located on the 58-acre site of the
former Wright aeronautical plant, It
was purchased from the WAA.

Crosley Division of Aveo Corp., Cin-
cinnati, Ohio, is introducing its plan of
“pay-as-you-see” television meters to
New York dealers after successful tests
in Cincinnati.
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” 0 “V.' Build and Keep

Big Screen Top Quality

Television Recejyer at Home
0s You Prepare for o
Profitable job in

TELEVISION

nAnlo-mcmomcs

Choice of 10, 12% or 16 inch picture tube "

Now you can get this amazingly prac-
tical aid for learning Television at
home, to help you get started toward
FASCINATING WORK . . . GOOD
MONEY . . . a THRILLING FUTURE—
in a real job, or your own sales and
service business. * When you complete
our regular home training—described
below—you can build and keep a top
quality commercial-type Television Re-

]

- il Multimeter! |

'l‘ . n_.;;g&..a_-' ? by "_;-? 3 1 e R d ?_‘ . " .i:':'"- - g
| i L i | . I WE LA 4L [ .
gttt U el D T LET v == You also build '

See how D. T. I.'s amaozingly effective
methods help start you toward a
GOOD JOB or your OWN BUSINESS
in one of America’s most promising
fields—including Television, F.M.Radio,
Aviation, Train, and Taxi Radio, Broad-
cast Radio, Industrial Electronics. Get
modern lessons plus 16 ship-
ments of Radio-Electronic parts. Work
over 300 experiments and projects—
including building of (1) commercial-
type OSCILLOSCOPE for practical

Modern Chicago Loboratories

* If you prefer, you can get ALL
your preparation in our new,
Chicage training laboratories
. .. one of the finest of its kind.
Ample instructars modern
equipment. Write for detailsl

training oid

CHICAGO 14, ILLINOIS

A DE VRY Institution

DECEMBER, 1949

Employment Service

* when you complete your train-
ing, aur effective Employment
Service helps you get started

toward a real future in Tele-

vision—Radio—Electronics.

D. 1. I. alone includes the modern, visual '
MOVIES

learn foster, easier ot home. See electrons on
the march and other foscinating “hidden
action”’—ao remarkable home training advan-
tage that speeds your progress.

De FOREST'S TRAINING, INC. M

Oscilloscope
ceiver. Standardized chassis is adapt-
able for a 10, 1212 or 16 inch direct
view tube that gives big, bright, sharp,
steady pictures. This is an optional
training advantage—designed to pro-
vide the utmost in practical “learn-by-
doing”home training in Television. Mail
coupon for complete details. See why
you owe it to your “Television Future”
to enroll for DeForest's Training, Inc.

T-V circuit training, (2) .
double-range R-F $SIG- and keep this

NAL GENERATOR, (3) Wi

jewel-bearing MULTI. .

METER, (4) quality 6-tube ULl
SUPERHET RADIO. Then
build and keep that big
new Television Receiver.
Here's EVERYTHING YOU
NEED for real laboratory
type training AT
HOME!

R-F Signat
Generator

=
=

MAIL THIS COUPON NOw!

;)seFOREST'S TRAINING, INC.
33 North Ashland Avenve, Dept. RC-F 12 l

. to help you 5
Chicago 14, illinois
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...4%" 200 UA METER \ \
...BALANCED AC CIRCVUIT k\\ "
...SIMPLIFIED SWITCHING Y Wy
...SNAP-IN BATTERY MOUNTING ‘
&
Deatures

® Meter scale 17% longer than average ® Accessory probes {extra) extend ronges fo §i<"
412" meter. 10,000 Velis and 100 Megacycles.

® Modern streamline 200 uo meter. @ Uses 1% precision ceramic divider resistors.

® New medern streamline styling. @ Modern push-pull electronic voltmeter

® Burn-out proof meter circuit, circwit.

® 24 complete ranges. @ Electronic AC circuit. No current drawing ..
@ Isoloted probe for dynamic testing, rectifiers. =3
® Most beautiful VIVM in America. @ Shatterproof plastic meter foce.

Quality GE tubes

for long life The new Heathkit Model V-4 Vacuum Tube Voltmeter has dozens of

improvements. The new modern streamlined 200 microampere meter
uses Alnico V magnet for fast accurate readings. The streamlined case is
molded of shatterproof plastic. The scales are long—17 ¢ longer than
average 415" meters and nearly twice as long as previous Heathkits.

The new clectronic AC voltmerer dircuit incorporates an entircly
new balance control which allows a complete elimination of contact
potential. This removes meter shift with various ranges, giving accurate
readings on all ranges, and compensates for variations in tube elements.
This feature is exclusive in Heathkits.

Beautiful 4V2"

t li R 1 itchi
LD A O New simplified switching reduces hy ncarly one-half the number of

connections made to the switches, giving easier, quicker assembly. New
snap-in battery mounting tor ohmmeter battery mounts on chassis for
quitk. tasy replacement and simpler assembly.

The Heathkit VTVM with true elecronic AC volumeter and push-pull
DC voltmeter circuit gives positive automatic meter protection on all
functions.

The Heathkit is the only kit using precision ceramic permanent di-
vider resistors instead of matched pairs of common carbon resistors
Vornish impregnated which wander with age. The best laboratory meters available use the

power same ceramic resistors you find in your Heathkit.
transformer The Heathkit VTVM is powered by a quality 110 V. 60 cycle var-
nish impregnated transformer manufactured by Chicago Transformer
Corporation who produce some of the finest transformers used by the
military services — you will find the best of materials in your Heathkir.
A new power supply rectifier circuit greatly reduces the heat inside the
cabinet 10 eliminate warm-up drifr. Only the tremendous demand for
ﬂ Heathkit VTVM's would afford the fine engincering which has pro-
0 duced this new model. The Heathkit is the only VIVM Kir giving
all the ranges. Check them: DC and AC full scale linear ranges of
Five highest quality 0-3V., 0-10V., 0-30V.. 0-100V., 0-300V.. 0-1000V., and can be ex-
controls for accuracy tended to 0-3000V., and 0-10,000V. DC with accessory probe at slight

o

extra Cost.
. Electronic ohmmeter has six ranges measuring resistance accurately
from one tenth of an ohm 10 one billion ohms, all with only two
& flashlight cells. The drain on 1he cells is so slight that they last for years.
Il Mcrer pointer can be offsec from zero for FM and TV alignment. —— 13
ﬂ The DC pnl)hc is isolated for dynamic mczsu rements of rece;"vcr volt- e 1
ages without disturbing receiver operation. Constant 11 megobhm input 74e
rfsismnce allows usc of standard accessories. FINEST VIVM KIT

Has db scale for making gain—noise level and other measurements AVAILABLE FOR 0‘@

Mollory selectar on audi(). ampliﬁ_crs. . . ) . .
e New instruction manual uses step-by-step instructions with pictorial

- diagrams for case of assembly. The Heathkit VIVM is complcte —
4 > light wcight aluminum cabinet — all tubes — Mallory switches —
ffr/ power transformer test lcads 104 precision resistors — beauti-
:f‘o’o ful two color panel— 200 ua 41 ;" meter—instruction manual. A few
fg 3 o hours work gives you the finest quality VIVM available — universi-

Highest quality

ff ties use them for atomic rescarch — you \.will find it the }_mndiesr tool
¥ de youll ever own. Order now and enjoy it this entire winter season,
Shipping Wt., 8 Ibs. Model V-4.

Precision ceramic

divider resistors

1% occuracy ORDER ACCESSORY PROBES..LISTED ELSEWHERE IN THIS AD.

EXPORT DEPT.

13 East 40+th St
NEW YORK CI1TY (16}

CABLE: ARLAB-N Y

... BENTON HARBOR 20, MICHIGAN

RADIO-ELECTRONICS for
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Vew 1950 Heathkir”
PUSH-PULL EXTENDED RANGE

5" OSCILLOSCOPE KIT

Deatures

@ The first truly television oscllloscope. @ Extended sweep range 13 cycles to

® Tremendous tensitivity .06 Volt RMS 70,000 cycles.
per inch defection @ New televition ftype multivibrator
iweep generator.

@® New magnetic alloy thield included.

@ Push-pull vestical gnd horizontal amplifiers.

® Uselul frequency range 1o 2'42 Mega-
cycles @ Still the amazing prica of $39.50,

The new 1950 Push-Pull 5” Oscilloscope has features that scem impossible in a $39.50 oscilloscope.
Think of it—push-pull vertica! and horizontal amplifiers with tremendous sensitivity only
six onc hundredtihs of a volt required for full inch of deflection. The weak impulses of television
can be boosted to full size on the five inch screen. Traces you couldn’t sce before. Amazing
frequency range clear useful response at 2. Megacycles made possible by improved push-pull g
amplifiers. Only Heathkit Oscilloscopes have the frequency rtange required for television. :
New type multi-vibrator sweep generator with more than twice the frequency tange. 15 cycles
to 70.000 cycles will actually synchronize with 250.000 cycle signal. Dual positioning controls
will move trace over any section of the s¢reen for observation of any part. New maunetic alloy
CR tube shield protects the instrument from outside fields. All the same high quahity parts.
cased clectrostatically shielded power transformer. aluminum cabinet, all tubes and parts. New
instruction manual now has complete step by step pictorials for casiest assembly. Shipping

g, Weight 30 lbs. Order now for this winter’s use
CONVERSION FOR OTHER MODEL HEATHKIT OSCILLOSCOPES
A conversion for all 03 and 04 scopes is available changing them to the new push.pull ampli-
b ficrs (does not change the sweep generator). Complete kit includes new chassis. tubes and all
parts. For a small investment. add the latest improvements to your prescht oscilloscope (Except
C.R. Tube Shield). Shipping weight 10 1bs.
Order 05 Conversion Kit No. 315 - . $]250
THE NEW THealbkil”
7 ;
@ Beaytiful streamline Bokelite cose. ® Quality Bradley AC rectifier.
@ AC and DC ranges to 5,000 Volts. ® Multiplying type ohmi ranges. {
® 1% Precision ceromlc resistors. @ All the convenient ranges 10=30= it
® Convenlent thumb type adjust contral 300-1,000-5,000 Veolis. ;
® 400 Microampere meler mevement, @ Large quolity 3° built-in meter. #*
5
& The instrument for all—the ranges you nced—bcauty you'll enjoy for years and you *
g can assemble it in a matter of minutes—an instrument for everyone. The handiest
% quality voltohmeter of all. Small enough to put in your pocket yet a {ull 3” meter I

Easy pictorial wiring diagrams eliminate all assembly problems. Uses only 1% precision
ceramic divider resistors and wire wound shunts. Twelve different ranges. AC and DC
ranges of 10 30 300-1,000-5.000 Volts. Ohms ranges of 03,000 ohms and ¢ 300,000
ohms. Milliampere ranges of 10MA and 100MA. Hearing aid type ohms adjust control
fits conveniently under thumb for one hand adjustment Banana type jacks for positive
low resistance connections. Quality test leads included. The high quality Bradley instru-
ment rectifier was especially chosen for linear scales on

The modern case was styled by Harrah Enginecring for this
instrument. The 400 microampere meter movement Comes
already mounted in the case protected {rom dust during
assembly. An ideal classroom assembly instrument useful for
a lifetime. Perfect for radio service calls, clectricians, garage
mechanics, students, amateurs and beginners in radio. The
only quality voltohmeter under $20.00. An hour of assembly

saves you one-half the cost and quality parts give you a better HANDY
instrument. Order today. Shipping weight 2 lbs OHMS
ADJUST.

EXPORT DEPT.

13 East 40th St
NEW YORK CETY (18)

CABLE: ARLAB-N.Y.

The HEATH COMPANY
... BENTON HARBOR 20, MICHIGAN

DECEMBER, 1949
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Beauty - Quality - Economy

Votting

ELSE

R.F. CRYSTAL
TEST PROBE KIT

No. 309. Kit to assemble.
R.F. probe cxtends VTVM
range o 100 Mc. Com.
plete with 1N34 crystal
Ship. Wi,

1 1b. $6.50

[{s]

as5s

of
1bs.

EXPORT DEPT.

13 East 40th St
NEW YORK CITY (18)

CABLE: ARLAB-N.Y.

Hew Heathk

Now a complete too! Kit

nsists of Krauter diagon-
al cutters and pointed nose

screwdriver, 60 Ware 110V,
soldering iron and supply

e HEATH CORMDPANY

Hew Heathkcl”
IMPEDANCE BRIDGE KIT

A LABORATORY INSTRUMENT NOW WITHIN
THE PRICE RANGE OF ALL

Measures Inductance from 10 microhenries to 100 henries copac-
itance from .00001 MFD to 1000 MFD. Resistance from .01 chms to 10
megohms. Dissipation factor from .00 1o 1. “Q* from 1 to 1000,

Ideal for schools, laboratories, service shops, serious experimentors,

An impedance bridge for ¢veryone — the most useful instrument of all
which heretofore has been out of the price range of serious experi-
memors and service shops. Now at the lowest price possible. All highest
quality parts. General Radio main calibrated control. General Radio
1000 cycle hummer. Mallory ceramic switches with 60 degree indexing

2000 micro-amp zero center galvanometer — b5 of 165 ceramic non-
inductive decade resistors. Professional type binding posts with scandard
147 centers. Beautiful birch cabinet. Directly calibrated "Q" and dissipation factor scales.
Ready calibrared capacity and inductance scandards of Silver Mica, accurate to 15 of 19
and with dissipauon factors of less than 30 parts in one million. Provisions on panel for
external generaror and detecror. Measure all your unknowns the way laboratories do — with
a bridge tor accuracy and speed.

internal 6 volt hattery for resistance and hummer operation. Circuit utilizes W heaistone,
Hay and Maxwcll Circuits for diffierent measurcments. Supplied complete with every quality
part — all calibrations compleed and instruction manual for assembly and use. Deliveries
are limited. Shipping weight, approximately 15 Ibs.

TO BUY

10,000V. H.V.
TEST PROBE KIT

No. 310. Extends range
of any 11 megohm
VTVM w0 3000 and

Hew Heathkeil"

TELEVISION
ALIGNMENT

GENERATOR
KIT

Everything you want in a tele-
vision alignment generator. A
wide band sweep generator cover-
ing all TV frequencies 0- 46
54 10100 — 174 w0 220 Mega-
cycles, a marker indicator covering
19 10 42 Megacycles, AM modu-
lution for RF alignment — va-
ridble calibrated sweep  width
0- 30 Mc. — mechanical driven
inductive sweep. Husky [10V. 60 cycle power transformer operated — step type ourput
attenuator with 10.000 to | range — high outpur on all ranges — band switching for each
range — vernier driven main calibrated dial with over 45 inches of calibration - vcrnler
driven calibrared indicator marker tuning. Large grey crackle cabinet 1613”7 x 103
7-3/16”. Phase control for single trace adjustment. Uscs three high frequency riodes plus
5Y3 rectifier — split stacor tuning condensers for greater efficiency and accuracy at high
frequencies — this Heathkit is complete and adequate for every alignment nced and is
supplied with every part — cabinet — calibrated panel — all coils and condensers wound.
calibrated and adjusted. Tubes, transformer. test leads — every part wich instruction
manual for assemibly and use. Actually three instruments in one — TV sweep generator
TV AM generator and TV marker indicaror.

10,004 Volr ranges. A
necessity for television.
1 pound.

$4.50

Shipping W't.

lothing 15t 10 BUY

TOOL KIT

assemble your Heathkit.

embly pliers. Xcelite

solder. Shipping Wt

Complete kit $5 95

. BENTON HARBOR 20, MICHIGAN

for
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Weathtil”

TUBE CHECKER KIT

Deatures

5. Checks every tube element
6. Uses latest type lever switches
3. Has lever switching for speed 7. Uses beautiful shattecproof full view meter
4. Complete range of filament voltages 8. Large size 11° x 147 x 4" complete
9. Checks new 9 pin piniatures

1. Measures each element individually
2. Has gear driven roller chart

Check the features and you will realize that this Heathkit has all the
features you want. Speed — simplicity — heauty — protection against
absolescence. The most modern type of tester — measures each element
— beautiful Bad-Good scale, high quality meter — the best of parts —
rugged oversize 110V, 60 cycle power transformer — finest of Mallory
switches — Centralab controls — quality wood cabinet — complete set
of sockets for all type tubes including blank spare for future types — fast
action gear driven roller chart uses brass gears to quickly locate and set
up any type tube. Simplified switching cuts necessary time t0 minimum
and saves valuable service time. Short and open element check. No matter
what arcangement of tube ¢lements, the Heachkit flexible switching at-
rangement easily handles it. Order your Heathkit Tube Checker today.
See for yourself that Heath again saves you 24 and yet retains all the
quality — this tube checker will pay for itself in a few weeks — better

build it now.

Complete with detail instructions — all parts — cabinet — roller
chart — ready to wire up and operate. Shipping Wt., 15 Ibs.

SINE AND SQUARE WAVE
AUDIO GENERATOR KIT

&

Experimenters and servicemen working with a
square wave for the first time invariably wonder
: why 1t was not introduced before. The charac.
teristics of an amplifier can be determined in
seconds compated to scveral hours of redious
ploting using older methods. Sitage by stage,
amplifier testing is as easy as signal rracing.
The low distoruon {less than 194 ) and lincac
ourput { + one db.) make this Heathkit equal
or superior o factory built equipment selling
3 for three or four times irs price. The circuit s
the populas RC wning circuit using a four gang
variable condenser. Three ranges 20-200. 200-
2,000, 2.000-20.000 cycles are provided by
selector switch. Eicher sine or square waves
instantly availuble at slide switch. All compo-
$ nenrs are of highest quality, cased 110V, 60
cycle power transformer. Mallory F.P. filcer con-
densers, 5 tubes, calibrated 2 color panel. grey
crackle aluminum cabinet. The detwiled instruc-
tions make assembly an intcresting and in-
structive few hours. Shipping Wt., 13 Ib:

EXPORT DEPT.

13 East 40th St
NEW YORK CITY {16)
CABLE: ARLAB=N Y.

DECEMBER, 1949

Vew Heatbbbct
BATTERY
ELIMINATOR KIT

Now a bench 6 Volt power supply kit
for all auto radio testing. Supplies S
745 Volis at 10 Amperes continuous
or 15 Amperes intermictent. A well fil-
tered rugged power supply uses heavy
duey selenium rectifier, choke input filter
with 4,000 MFD of electrolytic flter.
0 - 15 Volt meter indicates outpue. Out-
pur variable in cighet steps. Excellent for
demonstrating auto radios. Ideal for
Servicing — can  bc lowered to find
sticky vibrators or stepped up 1o equiva-
lene of gencrator overload asilv
constructed in less than two hours.
Complete in every respect. Shipping
We., 18 Ibs,

www americanradiohistorv.com
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ELSE TO BUY

NEW Teathbil"

SIGNAL TRACER AND

%

UNIVERSAL TEST SPEAKER KIT

Uothing e o

ELSE

The popular Heathkit signal tracer has now
been combined with a universal test speaker at
no increase in price. The same high quality
tracer follows signal from antenna to speaker
—locates intermittenes—defective parts quick-
er—saves valuable service time—gives greater
income per service hour. Works equally well
on broadcast — FM or TV receivers. The test
speaker has assortment of swieching ranges to
match push pull or single output impedance.
Also test microphones, pickups — PA systenas
— comes complete — cabinet — 110V. 60
cycle power transformer — rubes. test probe,
all parts and detailed instructions for assembly
and usc. Shipping Wt., 8 Ibs.

%
|
|
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Hew Feathkit”

1950 Feathtir,

BROADCAST AND 3 BAND

SUPERHETERODYNE RECEIVER KIT

BROADCAST MODEL BR-1
550 to 1600 Ke.

s1959

1dcal AC operated superheterodyne receiver for home use or replacement in
console cabinet. Comes complete with attractive meral panel for cabinet
mounting. Modern circuit uses 12K8 converter, 12SH7 inpuc IF stage. 12C8
output I stage and firsy audio 1 2A6 beam power output stage. 5Y3 rectifier.
Excellent sensitivity for distant reception with selectivity which effectively
separates adjacent stations.

The husky 110 V. cased power transformer is conservatively raced for long life.
The illuminated six inch slide rule dial is accurately calibrated for DX recep-
non. Fnjoy the pleasure of assembling your own fine home receiver. Has tone,
volume, tuning and phono-radiv controls. Chassis size 214" x 77 x 1214".
€ omes complete with all parts including quality output transformer 10 3.4 ohm
vonce cail, tubes, instruction manual, etc. (less speaker). Shipping We., 10 1bs.
No. BR-1 Receiver $19.50.

No. 335 Communications Type Table Moded Metal Cabiner $4.50
Neo. 320 High Quality 5 PM Speaker for above 2.75

3 BAND MODEL AR-1
550 Kc. to 20 Mc.

$235°

Two new Headhkit Superheterodynes featuring the
best of design and macerial, Beautiful six inch slide
rule dials — 110 V. 60 cy. AC power tramsformer
operated—mectal cased filters—quality outpuc trans-
formers, dual iron core metal can IF transformers —
two gang tuning condenser. The chassis is provided
with phono-radio switch—110 V. outler for changer
motor and phono pickup jack. Each kit is complete
with all parts and deailed instruction booklet. Pic-
totial diagrams and step-by-swp instructions make
assembly quick and easy.

Enjoy the thrill of world wide short wave reception with this fine new AC
operated Heathkit 3 band superheterodyne — amazing sensitivity 15 microvolt
or better on all bands. Continuous coverage 500 Kc. to over 20 Mc, Easy to
build with complete step-by-stiep instructions and picorial diagram. Auractive
accurately calibrated six inch <lide rule dial for easy tuning. Six tubes with one
dual purpose tube gives seven tube performance. Beam power output tube
gives over 3 waus oucpui.

Serarately assembled coil turret with band switch eliminates difficult construc-
tion. Conservatively rated 110 V. power transformer supplies full operating
voltages to all tubes for maximum reception. Has band switch. tuning. volume.
tone and phono-radic controls. Chassis size 24" x 7" x 1214” — supplied
complete — punched chassis — tubes — controls — transformers { quality out-
put © 3.4 ohm voice coil) — all small parts — hardware and instructions
(less spcaker). Shipping We¢.. 10 Ibs. No. AR-1 Receiver $23.50

No. 335 Communications Type Table Model Metal Cabinet $4.50
No. 320 High Quality 5" PM Speaker for above. 2.75

ew 1950 VERNIER TUNING R.F. Fearhkil”

MODULA

SIGNAL

"GENERATOR KIT

Deatunes

@ New 5 to 1 ratio vernier tvning @ Cathode follower ovtput for greatest
for ease and accuracy.
@ New external modulation switch— @ 400 cycle avdio available for avdio festing.
vse it for fidelity testing.
@ New precision coils for greater @ Covers 150Kc. 10 34Mc. on fundamaentals
outpul.

stability.

Most modern type R.F. oscillator.

ond calibrated strong harmonics 1o 102 Mc.

The most popular signal générator kit has been vastly improved—the experience of
thousands combined 1o give you the best. Check the features in this fine generator and
consider the low price $19.50. A best buy for any shop. yet inexpensive enough for
hobbyists. Everyone can have an accurate controlled source of R.F. signal voltage.

The new features double the value—think of being able to make fidelity checks on
receivers by inserting a variable audio signal. Internal 400 cycle saw-tooth audio oscil-
lator modulates R.F. signal and is available externally for audio testing. The new Sto 1
ratio vernier drive gives hairline tuning for maximum accuracy in scale settings. The
coils are already precision wound and calibrated. Uses turret type coil and switch
assembly for tase of construction. The géneérator is 110 V. 60 cycle transformer operated
and ecomes complete in every detail—cabinet—tubes—coils—beautiful two color cali-
brated panel and all small parts—new step-by-step pictorial diagrams and complete
instruction manual make assembly a cinch even for novices. Why try to get along with-
out a signal generator when you can have the best for less than a twenty
dollar bill. Better order it now. Shipping weight 71lbs.......... NuoaEna 000000 $ 1 9.50

CONVERSION KIT FOR G-1 GENERATORS

Conversion kit for G-1 generators for vernier tuning and external modulation includes

above. Order G-5 Conversion Kit No. 316

new high band coil for greater output. Gives all the features of new G-5 listed $4 50

EXPORT DEPT.

13 East 40th St
NEW YORK CITY (18}

CABLE: ARLAB—-N.Y.

... BENTON HARBOR 210,

520 rene : o

MICHIGAN
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ELECTRONIC SWITCH KIT % FM TUNER KIT

DOUBLES THE UTILITY OF ANY SCOPE . )
A truly fine FM Tuner with the coils ready
wound. all alignment completed — all that
is necessary 15 wiring and it's ready to play

- uses super regenerative circuit — 110V,
60 cycle wransformer operated — two gang
wning condenser — slrde  rule  calibrated
dial — twp tubes — complete instructions
including pictorial enable even beginners
2 L = o build successfully. Shipping We., 4 Jbs.

- Beautiful mahogany cabinet for FM
CABINET SI 4 1.5 Tunee (shown above) extra ........$3.75

PO O KGOS G A

4 E EXTRA
H ELSE TO BUY g
i i
£ An clectronic switch used with any oscilloscope provides 1wo ’5
f separately controllable traces on the screen. Each trace is controlled 4
E independently and the position of the traces may be varied. The ;i
input and output traces of an amplitficr may be observed one beside ,
the other or one directly over the other illustrating perfectly any E]
change occurring in the amplifier. Distortion — phase shift and |
other defeces show up instantly. 110V, 64 cycle transformer oper- i
© ated Uses 5 whes (1 6X5, 2 6SNT's, 2 65)75). Has individual
gain controls, positioning control and coarse and fine sweeping rate
H controls. The cabiner and panel match all other Heathkits. Every
part supplied including detailed instructions for assembly and use.
5 Shipping Wt., 11 lbs.
OO R 10700 2030 . AR P s = @ Power factor scole e Bridge type d"m"
; =%, ﬁéér : n’“‘“’" :"':"”‘" ® Magic eye indicator =
E easuresiieakage ® 110 V. transformer
i 3.-TUBE ALL WAVE R A D l o K I T @ Checks paper-mica- operated
4 H electrolytics @ All scales on panel
. . J R E Checks all types of condensers, paper-mica-clectrolytic-ceramic over
m(;‘i‘;ﬂh::‘g J‘s‘:ml‘:';j: ;'Jitrl;\o-xumsarh’l[a’lf ;3]":[ : a range of 00001 MED o 1000 MED. All on readable scales that
bares. Operates from 110V AC. Simple, clear ani-: rtl-?.ul \||rc€t from (lz]u pancl. N(k) CHARTS OR ML{JLT.['})}E‘IERS
demiled instructions make this a good radio NECESSARY. A condenser checker anyone can read without a2
¢ training course. Covers regular broadcases and college cducm(.)n. A leakage test and polanizing volage for 200" &
§ shore. wave bands. Plug-in coils. Regencrative 500 volts provided. Measurcs power factor of clectrolytics between
; citcuit. Operates loud speaker. Shipping W't., 0% and S04, 1LOV. GO cycle transformer operated complete with
Ibs | rectificr and magic eye wubes, cabinet, calibrated panel, test leads :
HS30 Headphones per set.. ... ... $1.00 and all other pares, Clear decailed instructions for assembly and use. g
7'/7h Permanent Magnet Lovdspeaker........ 1.95 Why guess at the quality and capacity of a condenser when you
CABINET EXTRA Mahogany Cabinet ... cenneen 293 can know for less than a tweney dollar bill. Shipping We,, 7 lbs,
§

e LR AN AN

R

T
{ HIGH FIDELITY

' AMPLIFIER KIT

o

s

SHIP VIA

HEATH (CO. faci arcl Pt g

—Express
BENTON HARBOR —Freight

Elgsyro ] MICHIGAN —_Best Way
P : Quon. DESCRIPTION Price Total
H B
@ A 2
s149° " &

Build this high fidelity amplifier and
save two-thirds of the cost, 110V,
60 cy. transformer operated. Push pull
output using 1619 tubes (military
type 6L6's), two amplifier stages using
a dual ttiode (6SL7). as a phase in-
verter give this amplifier a linear re-
production equal to amplifiers selling
for ten times this price. Every part
supplied; punched and formed chassis,
transformers {including quality out-
put to 3-8 ohm wvoice coil), tubes,
controls, and complete instructions.

T
R AR AR A

PR T OB 0

% Add postage for 20 |bs. ;‘3

g 12¥ PM Speakers for above. ... $6.95 ¥

£  Mahogany Speaker Cabinet, b4 ENCLOSED FIND [[] CHECK . . . [[] MONEY ORDER FOR______

14157 x 141%”

| Mgl ity .75 4 PLEASE SHIP C.OD. . .. POSTAGE ENCLOSED FOR___POUNDS
DO BB L 7 1 A N DR T NG DN AR . e . .

ST L e

i R

EXPORTY DEPT.

13 East 40th St
NEW YORK CITY (18)

CABLE: ARLAB-N.Y.

The HEATH COMDPANY
... BENTON HARBOR 20, MICHIGAN

DECEMBER, 19459
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...and YOU can
do the same by

st ACTING NOW!

Another of Sylvania’s famous profit-building campaigns is getting under way?
The campaign runs through the months of January, February, March and
April—with half-page ads like this in LIFE, THE SATURDAY EVENING POST,
LOOK, COLLIER’S, and RADIO AND TELEVISION BEST. The ads tell your cus-
tomers and prospects to come to you for radio and television service.

But that's just the start! THEN ... you tie in with this national advertising
by using Sylvania's complete kit of display and direct mail material—all built
around the ads—designed for you —and ready for you now!

Sylvania’s previous campaigns paid off in a big way for thousands of dealers
and servicemen. Be ready to cash in on this latest big push!

HERE'S WHAT YOU GET IN THE SYLVANIA KIT:

100K FOR THIS
SIGN OF DEPENDABIE
B rwio sevice

SERVICE

STLYANI KidH0 TVRES

Bythatited Dedlsr

SYLVANIA
RADIO TUBES

PROCUCT OP SYLVANIA BLECTRIC PRODUCTS INC,

DECALS. You get as many
Decals as you need—in 8§
or 12 inch diameter.
Your choice of wording—
RADIO SERVICE or
RADIO TELEVISION
SERVICE. Sylvania’s ads
make these Decals na-
tionally known—cash in
on their familiarity!

RADIO
TELEVISION
SER¥I(E '

STUTARLA RADIO TUBES. #

Aulhoriztd Deae-

oPOSI CARDS. You get 4 sets of
Postal Card Mailings—one for
each month in the campaign.
They're in 3 colors—imprinted
with your nume and address!
You pay only the government e

postage on each card—that's " WINDOW DISPLAYS. You get 2 Window
atl you pay for the entire kit! Displays—fearuring the same illustra-
EVERYTHING ELSE IS FREE. tions as the Sylvania national ads. 3-

Ad Mats—two sizes for each 2- e
month period. Sizes are one STREAMERS. You get 2 Window Stream-
Dots your radio give our with sjuesls and grunu? Thea and two columns wide, 7 inches ers—in 2 colors—11 by 26 inches. Like
call the serviceman whao displays the Sylvania sign. Because deep. Easy way to tie your local the other items in the campaign,
your radio needs expert care, the kind thus fellow is trained newspaper advertising in with Streamers feature both radio and tele-
to give. He has Sylvania tesc equipment to root out trouble Sylvania’s national ads! vision service.
spots . .. high-quality Sylvania radio rubes to bring you the
crysal<lesr reception want Hear your old set perform 6
as it did the dxyry“ou boy::ht it Get it fixed at the Sylvanis -_‘gﬂ' RADIO SPOT ANNOUNCEMENTS. You get 4 booklets of Radio Spot
sign of dependable service. /] Announcements—one for each of the 4 months in the cam-
Y paign. When you've planned your schedule, just hand the
“‘., spots to your local radio station—they're all ready to use!

e .;gb ~
el {j SoE )
:.:":.‘Z.—I-”:.:—‘Ei~ | / ﬂ:., < ]

/

We |
: !usnmjb

[ 4
nmm'md SYLVANIA
adio ang Telexision Tubes

dimensional—4 colors—2 by 3 feei. 2
COUNTER CARDS,; too, 12 by 18 inches.

Z= 9 Mail coupon today for full details on the complete campaign!

Sylvania Electric Products Inc.
Advertising Dept. R-1712, Emporium, Pa.

Please send full details of your new 1950 January, February,
March and April Service Dealer Campaigns.

4
P>
=

CITY sowqwagennsnstcnns ZONE.... STATE..............

SYLVANIA® ELECTRIC

RADIO TUBES: CATHODE RAY TUBES; ELECTRONIC DEVICES: FLUORESCENT LAMPS, FIXTURES. WIRING DEVICES. SIGN TUBING; LIGHT BULBS; PHOTOLAMPS

RADIO-ELECTRONICS for
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They Packed a Pole Line Into a Pipe

Back in the eighties, telephone executives faced
a dilemma. The public demanded more telephone
service. But too often, overloaded telephone poles
just couldn’t carry the extra wires necded, and
in cities there was no room for extra poles. Could
wires be packed away in cables underground?

Yes, but in those days wires in cables were
only fair conductors of voice vibrations, good
only for very short distances. Gradually cables
were improved; soon every city call could travel

1949

underground; by the early 1900’s even cities far

apart could be linked by cable.

Then Bell scientists went on to devise ways
to get more service out of the wires. They evolved
carrier systems which transmit 3, 12, or even 15
voices over a pair of long distance wires. A co-
axial cable can carry 18co conversations or six
television pictures. This is another product of
the centralized research that means still better
service for you in the future.

BELL TELEPHONE LABORATORIKS EXPLORING AND INVENTING,
DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE
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Which
Do Yo
Want

Get Your FCC Ticket
Jobs leading to
$3,000 to $7,500

{(Average Pay Reported by FCC
Nationwide Survey)

are opening up
: right now for
| FCC Licensed
SEPEY M Radiomen.

Better Pay

COMMERCIAL
FCC RADIO OPERATOR

o
in & few shert wooks if you've had any practical
radla experience—amateur, Army, Navy, radio
sorvicing, or other. My time-proven plan can
help put you, too, en the rosd to success,

Let mo qond you FREE the
ontire stery

“~—
Just i) sut the coupon and mall It. | will send FREE

you, free of charge, & copy of “‘How to Pass FCC

ticense Exams.” plus & sampls FCC-tyss Exam, Tells where to apply for ond take FCC sxamina-
and the -muln' aew besklet, “Mensy Making tions, location of examining offices, scope of knowl.
FCC License Information.* 2

Edw. N. Guiford sdge required, approved way to prepare for FCC

sxaminotions, positive method of checking your
Vice Prosident knowledge before taking the examinations.

Add Technical Training to Your
Practical Experience & Get Your

o orcraror LICENISE
in a Few Short Weeks...

It's EASY it you use CIRE Simplified Training
and Coaching AT HOME in SPARE TIME

1. Tells of Thousands of Brand-New,
Better Paying Radio Jobs Now
Open to FCC License Holders.

2. Tells How We Guarantee to Train
and Coach You Until You Get Your
FCC License.

Get your license easily and quickly and be
ready for the jobs open to ticket holders
which lead to $3000 to $7500 {aver-
age pay reported by FCC nation-
wide survey.} CIRE training is the
only planned course of coaching
and training that leads directly to
an FCC license.

Your FCC ticket is always
recognized in all radio fields
as proof of your technical
ability

CIRE Job-Finding Service
Brings Amozing Offers of Jobs!

"'l am working at WRIM a3 tronsmitter engineer. Received this position
in response to one of the employment applicotions sent me upon com-
pletion of my course and the recsiving ormy Diploma. | received my
Ist ¢lass Radiotelephone License on March 2, 1949,

—Student No. 2608 AT,

'Have found and occepted a position at KWAD in Wadena, Minn.
| am _indebted to CIRE for | secured this position through the help of
the CIRE Job Finding Service. | hod six other offars from stations
receiving my employment opplication and CIRE reference. | om
sincerely under obligation to you.”

3. Tells How Our Amazing JOB-FIND-

ING Service Helps You Get the
Better Pay Job Our Training En-
titles You to Hold.

CLEVELAND INSTITUTE OF RADIO ELECTRONICS

Desk RC-12, 4900 Euclid Bldg., Cleveland 3, Ohie
(Address to Desk No. to avoid delay)

I want to know how | can get my FCC ticket in a few short weeks by training
at homae in spare time. Send me your amoring new FREE booklet ‘'Money
Making FCC License Information,” as well as o FREE sample FCC-type exam
and FREE booklet, 'How to Pass FCC License Examinations' {does not cover

I
|
exoms for amateur License) '
Name '

Address
Student No. 2760 AT
CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Deskh RC-12 4900 Euclid Bldg., Cleveland 3, Ohio
APPROVED F.?l VETERAN TRAINING UNDER THE

City . Zone State. ‘
G.1. BILL OF RIGHTS"

[ Yeterans check for enroliment information under G.1. Bill

RADIO-ELECTRONICS for
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BLECTRONIC K

PERIMENTATION

« « « There are now over one-half million electronic experimenters in the U. S. . . .

INCE the beginning of World War II—even previous
to it—electronic experimentation in the United States
has taken an extraordinary upsweep.

Authorities consulted seem to be unanimous that
today there are in the United States well over 500,000
radio-electronic experimenters, of which we here name
only the major classes.

First we have the industrial laboratory experimenters
who work for the large radio manufacturers and allied
intemests. An entirely new class of these sprang up in the
early 40’s, i.e. the atomic electronic research experimen-
ters, This particular class is growing by leaps and bounds.

The next large body is connected with various institu-
tions of learning, such as universities, colleges, etc. Then
we have the professional engineers who are given assign-
ments for electronic research by various manufacturers,
business houses, architects and a vast number of others,
for special devices needed for specific purposes.

Our armed forces, the Army, Navy, and Air Forces, all
maintain large, ever growing staffs of electronic rese_arch-
experimenters. Further, there are the private experimen-
ters who pursue their hobby faor personal instruction.
Finally we come to the inventors. The latter class is by no
means a small one and apparently it is growing larger as
time goes on.

As electronic applications and new industrial meguire-
ments increase at an extraordinary pace, hundreds ¢f fiew
electronic devices are urgently needed almost daily. A list
of several thousands of such applications and improve-
me]gts can be made up by anyone who knows the electronic
fie

It would seem, therefore, that electronic experimentation
is an unusually worthwhile endeavor today. How far this
can be expanded not even the most enthusiastic proponent
of electronies can possibly foresee. Here are a few sug-
gestions for needed electronic improvements and devices,
given simply as examples.

BLAST-PROOF MIKES. Recently we were sitting in one
of the largest motion-picture houses in New York. Our lo-
cation was roughly halfway back in the auditorium. A shrill
female singer who had never been taught microphone tech-
nique put her mouth as close to the mike as was humanly
possible. This literally started to blast the audience out
of their seats via the house public address system. The
result was physically painful to the eardrums, so much so
that a ten-year-old boy sitting next to us tightly clapped
his hands over his ears. A number of persons walked out,
including the writer, when the blasting became unbearable.
This is not an unusual performance, as many motion-pic-
ture houses which give stage shows work on the same deci-
Eel]]low principle. It is also true in night clubs, concert
alls, etc.

Some public address systems have been built with an
audio a.v.c. system (volume compression) so that the out-
put into the loudspeaker system is automatically con-
trolled to keep the decibel range within comfortable limits.
These systems, however, are expensive and are therefore
not used universally. It should be possible to devise a
szmﬁ;le, low-qost electronic system that, by the addition of
perhaps a single tube and a few other components, will
accomplish an automatic constant-level sound output. It is
badly needed.

PHOTO_E_LECTRIC TAXI INDICATOR. In most of our
larger cities it used to be a problem to hail a passing taxi
because you never knew if it was free or not. After the
war, these cities made mandatory a system of roof lights

DECEMBER, 1949

‘By HUGO GERNSBACK

which at night are lit so that the public may see if the
taxi is occupied or not. At present the roof indicating
lights are switched on when the taxi driver puts on the
headlights and the taxi-meter flag is up. The driver,
however, may forget to put on the driving lights when
darkness comes with the result that the roof lights remain
dark. In this case the taxi passes many would-be passen-
gers because once the speeding taxi is abreast of you it is
too late to hail the cab driver. In the daytime nothing is
done for would-be passengers, who from a distance can-
not possibly see if the taxi is occupied or not.

What is needed is a simple, low-priced photoelectric
system which puts on the roof lights autontatically in fail-
ing light—whether at night or in the daytime. On very
cloudy or foggy days when it gets almost dark, few taxi
drivers switch on their headlights. Consequently the roof
lights stay dark.

A photoelectric, automatic relay arrangement would
solve this problem nicely. The same device then could also
be doing double service during daylight. It would switch
on, say, an intense yellow searchlight on the right side
of the taxi. This light could be constructed on the same
principle as the stationary red and green street lights
which are easily seen during the daytime. Thus, a high-
power yellow light would mean that the taxi is unoccupied.
In case a yellow light is objectionable a different visual
system could be operated by the photoelectric system.

Such a system would be wholly automatic. It would, first,
be of great service to all taxi riders. Second, the taxi
owners would benefit from it due to higher revenue. In
New York City there are over 20,000 cabs run by large
fleets, all of whom are most interested in a device of this
type. The same is true in various percentages in other
cities. Independent taxi drivers are even more interested
and would be glad to pay a fair sum for such a device
because they know that their revenue would be increased.

AIRPLANE PUBLIC ADDRESS. If you have used one
of the fast airplanes you must have noticed the almost
impossible performance of the planes’ public address sys-
tems. These are usually installed in the pressurized larger
planes so that the captain of the plane can speak to his
passengers. Very often his information is:important and
it is always of interest to the passenger who wants to
know over what part of the country he is flying and hear
special news bulletins, weather reports, when the plane
will arrive at its destination, etc., etc. The trouble with air-
craft public address systems today is that in a pressurized
cabin the ears of the passengers become affected in such
a way that they do not hear as well as at sea level. The
pressurizing is usually made roughly equivalent to the
atmosphere at about 8000 feet altitude, although the plane
may be flying at 20,000 feet or more. Also, when the plane
begins to descend the air pressure gradually increases
to normal. All of this affects the public address loud-
speakers and microphone adversely; it makes the trans-
mission of speech often totally incomprehensible. What is
needed badly is an electronic equalizer which changes the
output in such a manner that it will automatically be
suited to the hearing ability of the passengers, regard-
less of changing air pressure. This need not be a difficult
assignment for an alert electronic experimenter. On ac-
count of aviation procedure, it should be remembered that
not a great deal of extra weight can be added to existing
systems. This is the first thing that airplane companies
frown upon. The device, therefore, must be reasonably
simple and above all not be too expensive. Such an im-
provement is certain to find a ready sale and quick adop-
tion by all major airlines.
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Mid-Ocean Radio Stations

HE world’s most compact assem-

blage of widely variegated elec-

tronic and radio equipment is

without doubt to be found on one
of the Ocean Station Vessels of the
United States Coast Guard. These little
ships—averaging about 2,000 tons in
displacement and 300 feet in length—
are scattered over the Atlantic Ocean
to report on weather conditions and to
aid transoceanic air service.

Crowded into the ship’s 300 feet are
seven communications transmitters, 14
communications receivers, four all-
wave broadcast receivers, five speaker-
amplifiers, three transceivers, five
*“handi-talkie” type transceivers, one
beacon transmitter, one standard di-
rection finder, one Loran receiver-
indicator, three radars with their asso-
ciated IFF equipment, a remote PPI
radar repeater, and receivers and re-
cording equipment for radiosonde
transmissions.

Additional electronic equipment in-
cludes underwater echo-ranging equip-
ment and two echo sounders, as well
as the internal communications system,
comprising ten 10-station talk-boxes
and a 250-watt amplifier which drives
a bull horn and 30 speakers in all parts
of the ship, operating on voice and with

special signals produced by a tone
oscillator.

The power of the various transmit-
ters ranges from .027 watt to 750 watts,
with frequencies anywhere between 300
ke and 156 mc. Ten vemote control
units permit operating transmitters
and monitoring their receivers from
various spots aboard ship. For example,
some of the main radio room transmit-
ters may be operated from the pilot
house, plotting room, or emergency ra-
dio room.

Most of the equipment is concen-
trated in the main and emergency radio
rooms, pilot house, and plotting room.
Compactness of the installation be-
comes evident whenever it becomes
necessary to install new equipment.

Since the duties of the little Ocean Stu-
tion Vessels are expanding continually.
such new equipment becomes necessary
regularly, and finding a spot for it is
work for a genius,

Though the equipment itself may be
jammed, its congestion is nothing com-
pared with that of the signals—both
incoming and outgoing. The ships have
two masts about 100 feet apart, on or
between which all the antennas must be
mounted or hung.

The resulting interference resembled
a radioman’s dream of Hell. and its re-
duction called for even more equipment.
By using multicouplers, eight receivers
are operated from one antenna. Band-
pass filters keep the powerful beacon
transmitter signals on 312-314 ke out

B A P A A P PR R PR P PR P P PR P P P R 7 A P 7 P R A R A
The Ocean Station Vessels of the
U. S. Coast Guard perform a little-

known service to ships and aircraft
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of the receivers tuned to the distress
frequency at 500 ke. Tunable filters
trap puise interference which would
otherwise paralyze receivers on the
v.h.f. ranges, and automatic antenna
changeover relays switch receiver and
transmitter onto the same antenna in
a number of operations. thus doubling
the antenna efficiency. Complex patch
panels enable the operator to choose
between a number of antennas for any
given transmission or reception, under
varying conditions of noise level, signal
strength, selective fading, or other
circumstances.

The equipment is used in carrying
out the four main duties of an OSV:

1. Weather observations and re-

porting;
2. Transoceanic aircraft check
point;

3. Distress;

4. Preparedness.

The Weather Service

Weather data is gathered by RA-
WINS (radio wind observations) in
which a balloon carrying a radar re-
flector is tracked by the ship’s radars,
or by RABAL (radio balloon sound-
ing), a standard radiosonde with a
large balloon which carries it to a
height at which the balloon bursts. The
RABAL transmitter operates at about
40 me, and has been heard as long as
three hours before reaching the burst-
ing altitude.

All weather reports, together with
temperatures and other meteorological
information, are coded and transmitted
to Coast Guard receiving stations on
one of the high-frequency bands near
8, 12, or 16 mc, depending on the time
of day, distance of transmission, at-
mospheric, and other conditions. Some-
times the messages may be transmitted
simultaneously on two frequencies to
reduce the effects of selective fading;
and when no frequency or combination
of frequencies will get them to shore,
they are relayed through another OSV.

Station vessels relieve each other

In the radar room of one of the OSV’s.

DECEMBER, 1949

Breadcasting and Communications

&1 i
O fficial Coast Guard Photos

Masthead of one of the ships, showing assemblage of radio and radar antennas.

every three cr four weeks. Upon sight-
ing the relief ship, the ship to be re-
lieved releases a helium-filled balloon
which carries a crossed-dipole target
reflector. Both ships then engage in a
joint rawIN (radio wind direction and
velocity observation) with their air
search radar, as a check on the per-
formance of both plotting teams and
radars.

When the RAWIN is completed the new
ship officially takes over the station
and places its automatic high-power
aircraft beacon in operation. The bea-
con, which transmits five out of every
fifteen minutes the ship is on station,
is primarily useful to transoceanic air-
craft, and permits them to get auto-
matic direction finder bearings as a
position check. As the aircraft nears
the ship it reports departure, destina-
tion, altitude, speed, course and other
information by radiophone,

The ship’s radar picks up the aireraft
and can give it an accurate check on its
position, course, and actual speed. All
information concerning passing flights
is recorded and saved, for it might be
of vital importance should planes be
off course, in trouble, or overdue at
destination.

Data on local surface weather and
the direction and velocity of winds at
different altitudes are transmitted to
aircraft. Some station vessels in the
North Atlartic handle as many as 350
aircraft on each patrol, and in some
cases as many as 15 at the same time.
Such cases require the highest degree
of teamwork in the plotting room.

Possibly as important as the ships’
weather observations is their direct
service to air and sea navigation. Con-
tinuous watch is maintained on all dis-
tress frequencies, both air and marine.
Coast Guard OSV’s have participated
in more than one spectacular rescue,
such as that of the Bermuda Sky Queen
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in October, 1947. The 65 passengers of
that plane were picked up over a pe-
riod of two days by the boats and rafts
of OSV Bibb, patrolling station C, mid-
way between Newfoundland and Ire-
land, though 35-foot seas were running.
There have been many less dramatic
occasions when a plane or surface ship
has been assisted in emergencies, rang-
ing from medical treatment to the res-
cue of the crew of a “ditched” plane.

The electronic personnel of an OSV
consists of 15 persons. Of these, twelve
are on the operating staff—seven ra-
diomen, four radarmen, and one sonar-
man. Commissioned deck officers and
petty officers are also called upon from
time to time to operate direction find-
ers, echo sounders, and radar equip-
ment.

Radio Repairmen

The other three men are classed as
electronic technicians. On them devolves
the whole task of keeping the equip-
ment in operating condition. A complete
complement of test equipment is neces-
sary to maintain the variety of gear on
board. There are five frequency meters,
two signal generators, a wavemeter,
tube checkers, oscilloscopes, v.t.v.m.'s,
and special test sets for particular
equipment. Since frequencies vary from
ultrasonie to u.h.f. and types of trans-
mission from c.w. through phone to
pulse, with equipment ranging from
kilowatt size down to hand-carried ap-
paratus, an electronic technician on
one of these vessels holds down an ex-
tremely interesting, if very busy, job.
He has to know his stuff, and there is
plenty of stuff for him to know. Each
man must be extremely versatile and
an expert in each line. It is a carefully
selected and carefully trained man who
holds a technician's pesition on an
OSV.
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2 4| Test Instroments

Part of typical test bench shows manuals and some essential instruments.

Test Instruments

and

the Technician

ADIO-ELECTRONICS for February,
1949, contained an article of
mine, “Using Your Ohmmeter,”
which outlined how the radio ex-

perimenter with a good grasp of radio
fundamentals could repair an ordinary
radio receiver with no equipment other
than an ohmmeter, a tube manual, and
a small stock of parts. While this is
true, more extensive equipment is nec-
essary for anyone who expects to earn
a living through radio servicing, and
this article will attempt to show the
reason why.

The greatest value of test equipment
on the average service job is that it
enables the technician to do a better
job in less time, although it often spells
the difference hetween success and fail-
ure as well. While no two technicians
will agree entirely, the following de-

scribes, somewhat in the order of their
importance, the service instruments the
average radio repair shop should have
on its bench.

. Multitester (volt-olhimmeter).

. Service data.

. Signal generator
work).

Tube tester.

. Vacuum-tube voltmeter.

. Signal tracer.

. Capacitor checker.
Wide-range (television) sig-
nal generator with built-in
variable sweep generator and
marker oscillator.

9. Cathode-ray oscilloscope.

Multitesters
Accepted almost universally as the
indispensable test instrument, there are

(for AM
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By HERBERT S. BRIER

two common types of multitesters, one
rated at 1,000 and the other at 20,000
ohms per volt. (See Raplu-ELECTRONICS
for May, 1949, for complete specifica-
tions on 30 different models of multi-
testers.)

For general measurenients on tube
circuits, the 20,000-ohm-per-volt mod-
els are to be preferred, other things
being equal, because they will measure
across much higher resistances and will
usually give more accurate voltage
measurements. Table [ records the
readings that might be obtained with
different meters at the plate and sereen
terminals of the 6S8J7 resistance-
coupled amplifier which is diagrammed
in Fig. 1.

Obviously, different ohms-per-volt
ratings and different scales can affect
voltage readings. The meter resistance
shunts the plate or screen resistance,
lowering it considerably as far as the
B-supply is concerned, and reducing the
voltage appearing across it. To be ig-
nored, the meter resistance must ex-
ceed the plate or screen resistance by
at least 10 times so that its shunt effect
is negligible.

The a.c. voltage ranges of most mul-
timeters are 1,000 ohms per volt, and
are generally used for measurements
only at the power-line frequency or
across voice coils. There are more suit-
able devices, which will be discussed
later, for measuring audio and r.f.
voltages (signal voltages) in the re-
ceiver proper.

Service data

Admittedly, a competent service tech-
nician can repair any piece of radio
equipment without a service manual;
he does so when necessary, but only at
the cost of much time. Quoting two
technicians on the subject will make
further comment unnecessary.

In the November issue, John T. Frye,
the well known writer, described the
servicing of a radio-phono combination.
The complaint was faulty operation of
the record changer, and the repair con-
sisted of tightening a setscrew, a 30-
second job. But even to see the screw
required disassembling the changer and
removing the motor from its suspension
mounting. The importance of this story
is that Mr. Frye commented that his
service data saved valuable time by
detailing trouble symptoms and by
showing how the setscrew could most
easily be reached. Every repairman can
cite a parallel case.

Another technician, who has been a
radio trouble shooter for several air-
lines and for a large manufacturer,
said that he would give up all his test
instruments before parting with his
manuals. “After all,” he said, “if worse
comes to worst, I can always substitute
good parts for doubtful ones and use
the old spark method for checking volt-
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~ Test Instruments

ages, but without the service data, not
even the designer himself could figure
out some of the things they cal' re-
ceivers.”

Signal generators

The signal generator runs almost
constantly in a busy service shop.
Aligning if. and r.f. circuits then be-
comes a simple matter of setting the
generator to the proper frequency,
coupling it to the various control grids
in sequence, and adjusting the appro-
priate trimmers or slugs.

Service manuals, incidentally, are
almost a necessity for getting maxi-
mum utility from a signal generator,
because they list the various frequen-
cies to which to set the generator, and
give special alignment instructions for
individual receivers.

Tube testers

With a good stock of tubes to substi-
tute for doubtful ones, the tube tester
can be dispensed with temporarily.
However, no successful technician
would attempt to operate very long
without one, if for no other reason than
that the customer expects him te have
it. Besides, a tube tester is convenient
and a potent seller of new tubes.

Unfortunately, practically every tube
tester on the market occasionally mis-
judges a tube, especially oscillator tubes
and noisy and intermittent ones. As a
result, a good technician never hesi-
tates to substitute another tube for one
that tests OK in a checker, but in a

6SJ7
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Fig. 1—Table 1 sh-ows results of meas-
urements on this voltage amplifier.

receiver where everything is apparently
normal still does not operate properly.

Vacuum-tube voltmeters

Some technicians prefer a good vac-
uum-tube voltmeter (v.t.v.m.) above
any other single test instrument be-
cause of its versatility. A good one
may measure resistance between 0.1
ohm and 1,000 megohms; d.c. and a.c.
voltages up to low radio frequencies,
from a fraction of a volt up, at a re-
sistance measured in tens of megohms;
and with a high-frequency probe, it can
measure r.f. voltages above 100 me,
just to mention a few of its uses.

Comparing the third column of Table
I with the other columns shows the
value of the v.t.v.m.'s high input re-
sistance, as does the fact that it offers
the only practical method of measuring
a.v.c. and similar low d.c. voltages de-
veloped across high resistances. Being
equally sensitive on the a.c. scales, the
v.t.v.m. will also measure signal volt-
ages (using the high-frequency probe
for r.f.) right at the tube elements,
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TABLE |
Meter 1,000 obnis /v 20,000 ohms/ve V.t.v.m.
Scale Plate Screen Plate Screen Plate Screen
volts volts volts volts | volts | wvolts volits
50 20 7 off scale | 20 off scale 25
250 50 150 83 | 22 90 25
| 1.000 74! 202 891 242 90 250

1 Difficult to read accurately. 2 Impossible to read accurately.

revealing such things as unbalance in
push-pull stages, leaky coupling capaci-
tors, defective i.f. or r.f. coils, and im-
properly functioning oscillators.

The v.t.v.m.’s high sensitivity is not
obtained at the cost of durability. It is
less likely to be damaged through ac-
cidental overloads than are less sensi-
tive straight multimeters.

Signal tracers

Although some technicians claim that
signal tracers merely duplicate the
work done by other test equipment,
others like the speed a tracer allows
in diagnosing a receiver’s ills. The sig-
nal tracer is moved, stage by stage,
from the antenna terminal toward the
speaker, revealing exactly where the
signal disappears. The tracer may even
tell the experienced user the exact de-
fective part. And it is especially useful
in tracing hum, particularly in a.c.-d.c.
receivers where individual tubes can-
not be removed without disabling the
entire receiver.

Capacitor checkers

Here again, there is considerable di-
vergence of opinion. Depending on per-
sonal preference and on what other test
equipment is available, capacitor check-
ers are often rated by service techni-
cians on the answers to questions like
these: Is it easier to check a coupling
capacitor with a checker or with a
v.t.v.m.? Is it faster to bridge another
filter capacitor temporarily across one
that is suspected of having dried out
than to unsolder it and test it on @
checker? Why measure the character-
istics of a capacitor in a receiver when
service manuals give full date on all
of them?

No matter how these questions are:

answered, almost all technicians will
admit the value of a capacitor checker
in culling defective and mislabeled re-
placement units before they are placed
in a set. Too, most capacitor checkers
will measure inductance and resistance
as well.

Sweep generators; ascilloscopes

A suitable sweep-frequeney signal
generator tunes between at least 2 and
216 me, and can be swept (frequency-
modulated) from zero to 10 me or more.
Also, it has provision, preferably built
into the same cabinet, for providing
accurate, unmodulated marker points.

The requirements for the cathode-ray
oscilloscope are not too severe. Any
good one, with amplifiers of reasonable
gain capable of passing audio frequen-
cies, is adequate. Although the fre-
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quencies of the circuits being adjusted
are high radio frequencies with band-
widths measured in megacycles, the
signal generator is invariably swept at
60 or 120 cycles per second. As it is the
rate of sweep and not its width that
determines the modulation frequency of
an FM signal, and the majority of tele-
vision alignment procedures are based
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Fig. 2—Simple probe rectifies TV r.f.
or i.f. for feeding to scope amplifier.

on connecting the oscilloscope to the
output of the video detector, it can be
seen that the oscilloscope trace is also
60 or 120 cycles. Those alignment pro-
cedures that require the oscilloscope to
be coupled to individual tuned circuits
are handled by a simple diode in a probe
(see Fig. 2) to convert the signal gen-
erator output frequency to one that will
be passed by the built-in oscilloscope
amplifier.

With almost every new test instru-
ment comes an auxiliary piece of equip-
ment that may double or triple its use-
fulness; yet, oddly enough, many tech-
nicians throw it away with the packing.
This gadget is the instruction manual.
Not only does it tell how to use the in-
strument, but, equally important, it
tells what the instrument cannot do.
More can be learned about the com-
parative merits of various types of
equipment through reading and com-
paring instruction manuals than in any
other way except actually using the
equipment or “asking the man who
owns one”—and not even he can always
be depended on for full information.

The importance of reading the in-
structions accompanying even familiar,
simple types of test instruments is well
illustrated by the following incident.
Some weeks ago I helped a service tech-
nician test several hundred tubes. Fol-
lowing exactly his instructions for
using his tube tester, we had tested
about half of the tubes when I became
certain that there was something amiss.
He dug out the instruction sheet, and
we discovered that we were using the
wrong procedure for testing for shorted
elements. Retesting the previously
0.K.’d tubes, we found many that had
shorts between two or more elements! I
hesitate te think of how much extra
work this technician made for himself
in the year or more he had been using
the tester in this manner.
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How To Remove The 60-Cycle Buzz

From Intercarrier TV Receivers

A known disadvantage of intercarrier receivers 1is

a possible 60-cycle buzz. It can be removed easily.

NTERCARRIER sound i.f.’s tor tele-
vision receivers have several decided
advantages over separate video and
sound i.f.’s. There is a saving in the

total number of tubes in the set, free-
dom from drift problems, and ease of
tuning. But their use brings up one big
problem: a 60-cycle buzz in the sound
due to sync and picture modulation.
Good design in the set and good service
in the field when necessary will elimi-
nate this buzz.

Fig. 1 is a block diagram of a re-
ceiver using the intercarrier system,
sound and picture carriers being ex-
actly 4.5 mc apart on all channels. If
sound and picture carriers are both
passed through the if. strip, a 4.5
me beat note appears in the video de-
tector. This beat note is frequency-
modulated like the sound carrier and
amplitude-modulated like the picture;
the amount of each modulation and the
strength of the 4.5-mc beat note de-
pends on the strength of each carrier
at the detector. Picture carriers are
modulated downward as much as 95%
for the brightest whites in the picture.
So you can be sure of only 5% of the
picture carrier being there all the time.
The sound carrier in the i.f. stages
should be way down on the siope of the
over-all response curve, no more than
1/20 (5¢%) of the flat-top maximum, to
keep the beat note as free from picture
modulation as possible (see Fig. 2). It
should not be too much less than this so
that there will be enough 4.5-me signal
to give adequate sound volume. The
front end, i.f.'s, traps, and alignment
frequencies should be designed with
this in mind.

The 4.5-mc¢ beat note is normally
trapped out after the video amplifier.
In well-designed receivers the video

By L. S. PEARLMAN

detector and amplifier should pass up
to 4 me and then cut out the higher
frequencies. For intercarrier, some 4.5~
me signal should go through the peak-
ing coils and be taken out of the picture
by a trap which feeds the 4.5-me am-
plifier and ratio detector. A good ratio
detector will go far toward cutting
down the buzz.

The 4.5-me beat must pass through
the front end, i.f.’s, and video contin-
uously. If any tube, such as the last i.f.
stage or the video amplifier, cuts off on
peaks of syne signals or picture whites,
the beat note will be cut off at the same
time. This will cause a buzz in the
sound that cannot be removed by any
means except changing the bias or
other voltages or the signal strength
to correct the stage that is cutting off.
This should not be necessary in a well
designed set unless some component is
defective or changed in value.
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for the maximum volume and a strong
signal for minimum buzz. In most cases
that alone will cure the trouble.

The primary and secondary tuning
adjustments on the ratio detector can
be recognized by their effects. Tuning
through the primary will gradually in-
crease and then decrease the sound out-
put without too much distortion off
tune. Tuning through the secondary
from off tune will increase distorted
sound to a maximum, clear the sound
and reduce noise to a minimum, distort
and increase noise, and then drop off
the distorted sound volume. Align the
sound takeoff coil or transformer and
the ratio detector primary for maxi-
mum on a weak signal and the ratio
detector secondary for maximum un-
distorted quiet sound. If the set is
badly off alignment, a signal generator
will have to be used. This should be
fed into the video amplifier grid. Care-
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Fig. 1—Block diagram shows how intercarrier works and why it is economical.

Other ways to minimize the buzz are
by making the 4.5-me amplifier a lim-
iter, by using a good ratio detector, and
by keeping the sync circuits physically
and electrically away from the inter-
carrier i.f. and audio stages. Decoupling
the syne-circuit B-plus supply helps.

In servicing an intercarrier televi-
sion set to eliminate buzz, touch up the
ratio detector first. The primary should
be tuned for maximum sound volume
and the secondary for minimum buzz,
which will also be close to maximum
sound volume. Those adjustments
should be made on a weak signal first
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fully retouch the ratio detector sec-
ondary on a strong signal for minimum
buzz and distortion, and then touch up
the primary and the sound takeoff coil.

If the buzz persists. front end and
i.f.’s should be tried. The aim here is
to get the sound carrier on the right
portion-of the over-all bandpass curve.
Set the fine tuning control in the mid-
dle of its range. Adjust the oscillator
on a station, tuning until sound in the
picture wipes out the picture. The
sound will be loud and clear. Back off
on the oscillator adjustment until the
picture is clear and sharp without
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sound or 4.5-mc interference. The in-
terference in the picture looks like
about 300 finec vertical lines, causing
the picture to appear out of focus. Tune
the oscillator back and forth slightly
from this point for minimum buzz. If
the adjustment for minimum buzz is

]
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Fig. 2—Desired receiver i.f. response.

not at or near the point that gives a
clear picture, the i.f.’s and front end
will have to be realigned.

For realignment, connect an r.f.
sweep generator to the antenna ter-
minals and a 'scope to the video detector
output. Set the output of the sweep
generator to give about the same a.g.c.
voltage or d.c. voltage at the video de-
tector as the average station would in
the particular area. This is important,
because in many sets the bandwidth
changes with a.g.c. Getting the right
curve with a standard value of fixed
or a.g.c. bias might not mean much as
far as actual operating conditions are
concerned. Align the if.'s and front
end to get the desired curve and band-
width, as described in instruction sheets
on the set. In general, 2.5-3-mc band-
width half way down the curve is aver-
age for T-inch television receivers and
3 to 3.8 me for 10-inch receivers.

Don’t try to obtain full 4-mc¢ band-
width on a receiver unless there is a
trap to attenuate the sound carrier.
Otherwise it will not be possible to get
the sound carrier far enough down on
the curve. After alignment, check the
sound and picture carriers. When the
picture carrier is set half way up one
side of the bandpass curve, the sound
carrier should be far down the slope
of the other side, less than 1/20 of the
flat top height. After the if.'s and r.f.
have been aligned and checked on all
used channels, the oscillator should be
adjusted, as mentioned above, on the
air.

In strong-signal areas the buzz may
persist because of overload. Check the
components and voltages in the last
i.f. stage and the video amplifier. Then
attenuate the signal by using a pad in
the antenna, reducing it to give less
than a good picture at full contrast. If
this clears up the buzz, it indicates
overload. This ean be corrected by pad-
ding the antenna, if the net picture
signal strength is adequate. Or else the
a.g.c. voltage could be increased by in-
creasing the value of the a.g.c. bleeder
resistor if one is used.

The cathode-bias resistor in the vi-
deo amplifier can be adjusted up and
down, depending upon whether the
overload is driving this stage to cutoff
or toward saturation. The determina-
tion of this point is more difficult. A
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simpler correction is to reduce the
gain of the i.f. strip below overload by
increasing the cathode-bias resistor in
an i.f. stage that does not have a.g.c.
applied, usually the last i.f. stage. This
resistor can be increased to several
times its normal value as long as the
tube is not biased close to cutoff.

Another cause for buzz is electrical
coupling through the power supply.
Usually not encountered in well de-
signed receivers, this is not peculiar to
intercarrier sound but might be present
in any television receiver. To test for
this, connect an oscilloscope to the
B-supply of the audio and 4.5-mc
stages. Examine the waveform for ver-
tical sync pulses or vertical sweep. If
more than 1 volt peak-to-peak of these
waveforms is present, decouple the sup-
ply of the sync amplifier, the vertical
blocking oscillator, or the vertical out-
put tube, depending upon the waveform
found in the power supply. When this
is too difficult, the decoupling could be
applied to the 4.5-mc stages and the
audto. It is best to decouple the source,
however.

We’ve been talking only about elimi-
nation of 60-cycle buzz. The same fac-
tors covered in this article will also
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cause a 15,750-c.p.s. note. Practically
all commercial television receivers have
a narrower audio response than that,
and the high-frequency noise and note
are cut out in the audio stages. This
can’t be done for the 60-cycle buzz. The
60 cycles can’t be eliminated merely by
+keeping the low-frequency cutoff of the
audio system above 60 cycles. The buzz
in the sound is due to a sharp pulse
with many strong higher harmonics.
Raising the low-frequency cutoff of the
amplifier above 60 cycles would dimin-
ish the fundamental but would still
permit the higher harmonics to come
through.

This article has covered a large num-
ber of causes and cures for intercarrier
buzz. Don’t be overwhelmed. In a nor-
mal, well-designed receiver, touching
up the alignment of the ratio detector
or oscillator and checking tubes and
components will be all the servicing nec-
essary in the vast majority of cases.
The rest of the information may be
found useful for a more general under-
standing and in occasional difficult
servicing  jobs. Remember, there
shouldn’t be any annoying buzz in an
intercarrier set; all causes for it have
their cures.

ANNUAL TELEVISION NUMBER

to be published next month by RADIO-ELECTRONICS—will carry
articles on all phases of the fast-moving industry. This special 146-
page issue will feature complete directories of television receivers, tele-
vision antennas, lists of TV stations and illustrations of their identifica-
tion signals, stories on intercarrier, color, receivers, remote viewers,
improving old receivers, and many others. Don't miss this big 146-page
issue! Reserve a copy at your dealer today.

Reports on Television DX

Long distance (several-hundred-mile)
reception of television signals is very
undesirable from the standpoint of the
FCC allocation engineers, since it
means that interference from a dis-
tant station may suddenly wash out a
local one. When the dx does not create
interference, it, like any other freak
phenomenon, is of great interest to
some television fans. Many set owners
—especially in areas where there is
little local reception—spend a good
deal of time seeking out TV dx. For
the benefit of dx’ers. we ran in the
November issue a list of U. S. tele-
vision stations as well as a call for
reports.

The November issue is not yet off the
press as this is written, but even the
few letters on hand show what can be
done. J. R. Pewitt of Nashville, Tenn.,
for instance, reports reception from
several distant stations, the farthest
of which was WBZ-TV, Boston, Mass.,
950 airline miles away. He used a
Garod model 900 receiver and a Radi-
art stacked-dipole antenna. Other sta-
tions Mr. Pewitt has received include
WMAR-TV, Baltimore, Md.; WBEN-
TV, Buffalo, N. Y.; WRGB, Schenec-
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tady, N. Y.; and WPTZ, Philadelphia,
Pa.—and there are more.

William A. Riaski of Guthrie Cen-
ter, lowa, experimented with a number
of antennas atop a 60-foot pole and
found that the circular loop described
by Noll and Mandl in the June, 1949,
issue of RADIO-ELECTRONICS (page 26)
gave the best results of them all. His
farthest dx was Los Angeles. He gets
good results about five nights out of
seven with Omaha, Nebr., stations,
about 85 miles away, which are the
nearest ones to him. Mr. Riaski's report
on the loop should be of interest to
others looking around for an antenna
that will really pull in a picture from
a distance.

A. B. Cooper of Rochester, Minn.,
reports receiving KOB, Albuquerque,
N. M. His receiver was an Emerson
611 and the antenna a Ward TVS-6
low-band, stacked array.

We hope to receive many letters from
dx’ers all over the country and to re-
port on them in the January issue.
When you write, don’t forget to give us
all the information on receiver, anten-
na, times, distances, channel numbers,
and so on.
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Two-Week Course Teaches TV

T is not unusual for a young man

about to enter the radio field to

regizter at one of the many good

radio service schools, buckle down
to a regimen of study, and remain in
residence at the school for several
months—or even years if need be—to
learn the trade properly.

On the other hand, a settled family
man no longer young in years, with
10 or 20 vears of practical radio ser-
vicing behind him and a steady busi-
ness taking his full time, views with
alarm the onset of television in his

By DAVE GNESSIN

community. The dim rumors of only
a few months before now become stark
reality. Showers of Sunday advertising
herald the opening of a TV relay out-
let. The chain department store has
a hastily prepared window set up
with the first TV receivers ever scen
in town. OQur small radio dealer studies
hiz first TV schematic.

What strange world of radio is thiz
new field? There are more tubes in the
smallest TV set than in the largest
combo ever seen before. The C-R tube
voitages run from 2,000 to better than

Class works on actual receivers.

Author tleft, hand in pocket)

chechs voltage,

Gnessin, himself a student, shows friend alignment method as instructor watches.
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20,000, where 450 volts used to be max-
imum rating on the power supply.
Unfamiliar new terms, such as raster,
syne, sawtooth, sweep, scan, and re-
storer, clog the tongue, Regular test
equipment becomes obsolete. Regulur
methods are inadequate Regular radio
information is now insufficient.

Can the corner radio service dealer
20 back to school?

Armed with pencil and scratch pad,
with lunch bag under his arm, the
middle-aged radio man is going back to
school. In the pictures on this page
the students are all well over 30 years
of age. All are married. All are ex-
perienced service technicians. Faced
with the positive certainty of television
in their community, they realized that
the only way to handle the new field
properly was to go to school and learn
it. So these men took a ‘‘vacation” from
their work bench and started to study.

Different communities have different
setups. This group in Columbus, Ohio,
made a cooperative deal with the local
Philco outlet, Bennett Distributors. The
distributor furnished the factory in-
structor, school space, test equipment,
and TV receivers for study, while the
service technicians furnished their full
time from Y to 5 for two weeks. A fair
deal? The distributor thinks so. So do
the technicians.

Limited to 12 men to a class, the
school has a long waiting list At this
writing more than 50 radioc men from
Columbus and surrounding towns have
completed the course—tuition-free,

Can the average service technician
learn TV in two weeks’ full time? Ben-
nett thinks so. The graduating students
confide they never realized how basic
the whole idea of TV is until it was
slowly and carefully explained in class,
followed up by (not laboratory, mind
you—but) work-bench practice. High-
voltage is respected, but no longer
feared, for these men have now handled
it. Sweep, scan. and raster are perm-
anent additions te the radio man’s
working jargon, for he can now use
the terms meaningfully, having ad-
justed and observed the action of each
of these elements. Having touched, felt,
and scen at first hand the TV chassis
on the bench, the technician now rec
ognizes it well, and welcomes it.

Gentlemen, this TV is good business.

The distributor, it may be noted, has
bought himself a fistful of good-will.
He has invested in the ultimate sales-
man, the small radio shop owner. He
has built up a ecrew of TV men who
can now take care of their own. These
men will push TV with ronfidence.

RADIO-ELECTRONICS for
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Speaker Baftfling
Simplified

The best speaker needs good
baffling to realize its full

range and output efficiency

By A. G. SANDERS

SPEAKER is an instrument by
means of which the electrical
signals picked up by the radio

or phonograph are made un-
derstandable to the human ear. It acts
as an interpreter, converting pulsating
audio-frequency currents into air vibra-
tions, or sound waves.

Despite the importance attached to
its operation, the speaker is not yet
anywhere near as efficient as other
radio components. While the cone or
diaphragm can be so designed that it
follows the changing audio currents,
more or less faithfully, it is incapable
of forcing the relatively heavy mass
of air to do likewise. Consequently, the
resulting sound wave is more or less a
compromise, or distortion, of the orig-
inal sound wave, the distortion varying
in degree with the quality of the
speaker.

Losses occur at all frequencies of the
audio spectrum but are more pro-
nounced in the upper and lower regions
than in the middle. High-frequency
losses can be minimized somewhat with
electrical networks and a properly de-
signed speaker. Low-frequency losses
can be compensated only by using that
auxiliary structure known as a loud-
speaker baffle.

When a speaker is operated in the
open and unattached to a baffle of any
kind, sound waves generated at the
front and rear of the cone cancel each
other because they are out of phase;
that is, their direction of travel is op-
posite and each one is bucking the
other, or rather, the pressure wave at
the front flows around and cancels the
rarefaction wave at the rear of the
cone. With the speaker bolted to a cir-
cular board, or flat baffle, with an open-
ing in the center for radiation of sound
waves, those waves generated at either
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side (front or rear) do not immediately
reach the other side, but are retarded
by having to travel around the baffle.
It is possible to control the travel time
of sound from one side of the cone to
the other by variation in the size of
baffle.

If the dimensions of the baffle are
correct for reinforcement of any given
frequency, a sound wave from the front
of the speaker will arrive at the rear
of the cone at the exact moment the
next outward thrust begins. The mov-
ing wave will then push against the
cone in the same direction as the voice
coil is pulling, resulting in assistance

3PKR QPENING

e 32"
FRONT VIEW

Fig. 1—Flat baffle is simplest. Round types
are not as common as the rectangular ones.

to the voice coil instead of resistance to
its action. The two forces are working
together in series, or in phase.

The diameter of fiat baffles is calcu-
lated by dividing the time of one-half
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RCA Photograph
High-fidelity, low-cost speakers, like the one held by Dr. H. F. Olson,
are now available to the baffle builder to form complete units.

cycle into the distance in inches that
sound travels per second. (Velocity of
sound in air at 68 degrees F. is about
1,127 feet per second, or 13,524 inches.)
The diameter of the speaker opening
is then added to the sum, giving the
over-all diameter of the baffle.

From the foregoing it can be seen
that the speaker can be acoustically
loaded at any given frequencies. Since
we are chiefly concerned with low-
frequency losses and the baffle is the
only means of correcting them, the
acoustic load of the speaker should be
at, or very near, the lowest frequency
to be reproduced.

For reproduction of speech only, the
low frequency may be 300 cycles per
second (350 cycles for limited speech),
making possible the use of a flat baffle
with an over-all diameter of 32 inches,
as in Fig. 1. However, music extends
the lower range downward to 100 cycles
and less. If we are to change the acous-
tic load of the speaker to 100 cycles per
second, the diameter of the baffle must
be increased to 77 inches. The larger
size is impractical; therefore, we must
look around for designs that will re-
place flat baffles.

Since sound waves from either side
of the speaker tend to cancel each other.
it would appear that a simple solution
of the problem would be to enclose
tightly the rear of the speaker in a
sound-proofed cabinet. Theoretically
this is an infinite baffle.

Actual tests have shown, however,
that the behavior of the speaker does
not conform to the theory of infinite
bafles under these conditions and op-
eration becomes erratic and highly va-
riable. The reason is that the air within
the closed compartment is not free.
Each movement of the cone raises or

(Continued on page 32)»
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Audio Squeleh Circuits

N installations where a receiver must
remain on for long periods of time
even though no signal is present at
the antenna, noise and background

hiss (present in any receiver no mat-
ter how well designed) are amplified
through the i.f. and audio stages and
cause annoying noises at the loud-
speaker. A squelch circuit is a control
arrangement, usually operating from
the a.v.c. voltage, that silences the re-
ceiver when no usable signal is being
received.

|
] R
2 = AUDIO
xR
AvC
T
Fig. |—The sources of a.f. and a.v.c.

Squelch circuits are used frequently
in military and police receivers; such
equipment must remain on to receive

By JOHN L. GERGEN

unscheduled broadcasts. However, de-
signers of high-quality receiving equip-
ment can use the squelch circuit to good
advantage to silence between-station
noises while tuning. A squelch circuit
would be impractical for this purpose
in a communications receiver when lis-
tening to signals which fluctuate rap-
idly at random due to atmospheric
conditions, but it offers improved per-
formance for FM and broadcast
reception.

The diode detector V1 of a conven-
tional AM receiver, such as that in
Fig. 1, furnishes two output voltages.
An a.f, signal, from which r.f. has been
removed by C1, appears across R1. This
is applied through C2, which blocks the
d.c. component, to the volume control
{not shown), the arm of which is con-
nected to the grid of the first audio
amplifier. The rectified d.c., filtered by
R2 and C3, is negative with respect to
ground. It is brought back to one or
more r.f. and i.f. stages as a.v.c.

Since the a.v.c. voltage is the result
of rectifying the r.f. signal, its magni-
tude depends solely on the signal
strength, not at all upon the modu-
lation.

The a.v.c. voltage may also be used
to control a squelch circuit, as shown

in Fig. 2. Only two additional tubes are
required, the most convenient arrange-
ment being to use a dual-triode. The
6SL7-GT was chosen because it has a
sharp change in plate current for a
change in grid voltage of from 2 to 4
when the plate voltage is 250.

How the squelch works

The circuit of the squelch is very
much like that of a direct-coupled am-
plifier: a voltage divider is placed
across the power supply, and the two
stages—plates, cathodes, and grids—
are placed at various points along it.
Fig. 2 is drawn so as to show clearly
the voltage-divider effect provided by
the three resistors R4, R5, and R9
across the power supply.

The voltage appearing across R9 is
applied as plate voltage to V2-b, an
ordinary cathode-follower amplifier.
The a.f. signal from the detector is
applied between grid and ground. Out-
put is taken from across the cathode
resistor.

The bias on V2-b, however, is con-
trolled by V2-a, which, in turn, is con-
trolled by the a.v.c. voltage.

When no signal is being received,
there is no a.v.c. voltage: therefore
there is no voltage between grid and

> SPEAKER BAFFLING SIMPLIFIED

(Continued from page 31)

Courtes¥ Jensen Mfg. Co.
Fig. 2—A typical bass.reflex speaker.
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lowers the pressure of air within the
cabinet, which in turn stiffens the cone.
The more rigid cone is unable to follow
the pulsating current in the voice coil
with any degree of accuracy, especially
on transients and at the higher audio
frequencies.

Many designs have been created in
the attempt to find suitable means of
baffling the speaker and not have ex-
cessive bulk or size. One of these is the
Jensen DBass-Reflex speaker housing
shown in Fig. 2. This is essentially a
sound chamber of several cubic feet,
having a second radiation vent near the
speaker opening. A limited amount of
sound insulation used on the inside
walls absorhs high frequencies, but has
little effect on low frequencies. This
type shows a marked improvement over
the average baffle, particularly radio
cabinets.

Another type recently introduced is
a corner baffle utilizing adjacent wall
surfaces as part of the sound channel.
Fig. 3 shows how the sound channel
within the cabinet is “folded” as in a
re-entrant horn, eliminating much of
the ohjectional size. Location of the
cabinet is also an advantage. The effi-
ciency of the speaker is maximum di-
rectly in front, or along the axis, de-
creasing as the angle of distribution be-
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comes greater, until a point of minimum
efficiency is reached along the plane of
the cone.
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Fig. 3—Corner-type speakers like this
one are becoming increasingly popular.
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cathode of V2-a, except a small bias
furnished by R4. The grid is connected
to the negative end of the power sup-
ply (through R3, in which there is no
current flow and tkerefore no voltage
drop), while the cathode is connected
to the top of R4, which is a more posi-
tive point on the voltage divider. The
grid is slightly negative for that rea-
son, but plate current flows.

The plate current of V2-a flows
through its plate-load resistor RG6,
which has a high resistance. The cur-
rent flows through RG from plate to
supply, which means that the plate end
is negative with respect to the other
end. The negative (plate) end of R6
is connected (through R7, in which
there is no voltage drop) to the grid
of V2-b, and the positive end (through
R8, in which there is no drop when
V2-b is not conducting) to the cathode
of V2-b.

When V2.a is conducting (when
there is no a.v.c.), V2-b is biased by
the voltage drop across V2-a. This is
sufficient to cut V2-b off completely.
Therefore, it cannot amplify the audio
signal impressed on its grid by the de-
tector, and the loudspeaker is silent.

When a signal appears, it creates a

AF FROM DET(VD

as$200 N

Fig. 2—Where squelch tube is inserted.

certain amount of negative a.v.c. volt-
age, which appears across R3. Enough
of this is tapped off R3, by the setting
of the movable arm, to cut off V2-a.
Since there is now no V2-a plate cur-
rent passing through R6, there is no
voltage across it and the cutoff bias
it had applied to V2-b is removed. Be-
cause the only resistors between the
grid of V2-b and the bottom of its
cathode resistor are now carrying no
current, these two points are at the
same potential. The only dec. voltage
appearing between the grid and cathode
of V2-b is that caused by the usual
voltage drop across the cathode re-
sistor R8, which gives the correct bias
for normal operation.

The a.f. plate current of V2-b causes
a.f. voltage variations across R8. The
a.f. voltage is fed out to the following
audio stage through C6, which blocks
the d.c. component of the cathode volt-
age. The lower end of R8 is bypassed
to ground for a.f. by C5, so that the
audio output is effectively 10,000 ohms
above ground, while the entire tube is
actually far above ground for de., a
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condition necessary for operation of
the d.c. circuits just described.

Construction

The squelch circuit can be installed
in any receiver which has a.v.e.; the
detector need not be a diode. The 65L7-
GT and its resistors and capacitors can
usually be installed right on the chassis.
Connections are made to the receiver’s
B-supply, filament supply, and to the
detector’s audio and a.v.c. outputs.

The only actual change necessary in
the receiver circuit is to disconnect the
audio output of the detector from the
top of the volume control and lead it
instead to the grid of V2-b. The a.f.
output from the cathode end of R8 is
then connected to the top of the vol-
ume control. Because V2-b is a cathode
follower, it has no gain and the output
volume of the receiver will be about the
same as before. It may be slightly less
because the cathode-follower gain may
be slightly less than 1, but there is not
enough loss to cause trouble.

Only one adjustment is needed. The
magnitude of the a.v.c. voltage devel-
oped in the receiver depends on the
proximity and power of the stations
listened to. The weakest of these should
be tuned in and R3 adjusted until V2-a
just cuts off—that is, until normal
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audio is heard. Tuning off the station
should silence the speaker. When any
other station is tuned in correctly, it
should be heard; but, when tuning be-
tween stations, all noise, hiss, inter-
ference, and so on should be inaudible.

Though the diagrams show the
squelch circuit used with an AM re-
ceiver, it can be especially valuable
with an FM set, particularly to silence
the loud hiss heard between stations on
sets which use limiter-diseriminator
combinations. All that is necessary
is a negative d.c. voltage which is
present when there is a signal and
absent when there is none. The grid
voltage of the limiter satisfies this re-
quirement and may be connected to the
top of R3 to control the squelch. With
other types of detectors which do not
need limiters there is generally a way
of obtaining a d.c. voltage. Sets which
have a.v.c. will, of course, present no
problem, as R3 is simply connected to
the a.v.c. line.

MATERIALS FOR SQUELCH

Resistors: [—200, 1—10,000, 1—I15,000, 1—100,000
ohms, 1—2.2 megohms, Y2 watt; 1—100,000 ohms, |
watt; §—500,000-0hm potentiometer.

Capacltors: 1—.01, 2—0.1 nf, 800 volts, poper,

Miscellaneous: |—4SL7-GT; |l—octal tube socket;
necessary hardware.

New Eleectronic Musie Vibrato Circuit

A novel electronic musical instrument
was described in a recent issue of Eleec-
tronics. The instrument consists of 12
tone-generator channels and an audio
amplifier. A switch frame is fastened
across the keyboard of a standard piano
so its keys close appropriate circuits in
the electronic-organ tone generators
and both instruments are played at
once.

Each tone-generator channel consists
of an electron-coupled sawtooth oscil-
lator and a series of four cascade fre-
quency-halving multivibrators. Each of
the oscillators can be frequency-modu-
lated to produce a vibrato effect. Fre-
quency modulation is produced by ap-
plying a 6-cycle signal to the grid of
a reactance tube across the oscillator
of each of the tone-generating channels.

6SL7

one triode of the 6SL7, which is con-
nected as a phase-shift oscillator whose
frequency is controlled by the 220,000-
ohm resistors and the .05-uf capacitors.
The other section of the 6SL7 is a buffer
amplifier.

One section of the 12AX7 is an elec-
tron-coupled oscillator whose frequency
is controlled by the values of the iron-
cored inductor L and the capacitor C
shunting it. The signal from the buffer
amplifier is applied to the grid of the
remaining triode of the 12AX7. The
strength of the vibrato signal is con-
trolled by varying the 27,000-chm re-
sistor. The value of this resistor is
altered by switching in parallel resis-
tors in the original circuit.

The signal from the buffer-amplifier
could be applied to the suppressor grid

12AX7

360K

2
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The low-frequency oscillator and a
single tone-generating oscillator and re-
actance tube are shown in the diagram.

The vibrato signal is generated in
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of a voltage amplifier in an audio am-
plifier used with electric guitars and
similar instruments to produce a vibrato
or tremolo effect.
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RECORDING WIRE

Fig. Il—Untouched beam throws mesh
Fig. 2—Magnetized wire in path of

EXT time you see a light shining
against a wall and decide to im-
prove the opportunity by mak-
ing hand shadows resembling

ducks and rabbits, you may feel a little
kinship to serious-minded scientists of
the National Bureau of Standards.
These men are using shadow pictures
too, though for a purpose far removed
from innocent enjoyment. Their shadow-
casting rays are not light, but electron
streams projected on a fluorescent
screen or photographic plate. And the
shadows, cast by electric and magnetic
fields in a technique developed by the
Bureau’s Dr. L. L. Marton, are yielding
important information on hitherto in-
visible phenomena.

Figs. 1 and 2 show how one typical
experiment was conducted. In Fig. 1 a
stream of electrons emitted at the left
is focused by a magnetic lens, much as
a glass lens would focus light. The
beam then converges at the foeal point:
the electrons deflected downward by the
lens continue to travel downward and
those deflected upward continue up-
ward. The focus at this “crossover”
point is very sharp. Thus the crossover
is a virtual electron source.
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Fig. 3—Pattern of the magnetized wire.

Theory and Engineering

Map

*

pattern on phete plate.
beam distorts grid lines.

Between the crossover and the photo-
graphic plate or fluorescent screen is a
mesh of fine wires, so that the plate
shows an enlarged gridiron pattern.

The field to be analyzed is placed be-
tween the point electron source and the
magnetic lens. .Fig. 2 illustrates what
happens when a piece of recording wire
which has been magnetized by a series
of evenly spaced short pulses is exam-
ined. The magnetic field around the
wire distorts the rays from the source
before they reach the lens, the amount
of distortion at any point depending
on the intensity of the magnetic field at
that point.

Because electron rays have been dis-
placed, the focus at the crossover is
disturbed. It becomes larger, and the
virtual source of electrons which it
forms is no longer simple. When the
diverging beam reaches the wire mesh
and casts its shadow on the secreen, the
even pattern of the mesh no longer ap-
pears. The disturbed rays of the source
make curves and aberrations in the
gridiron, vary the sharpness of focus,
and make strange-looking whorls.

An enlarged photograph of the
screen of Fig. 2 is shown in Fig. 3,
Another picture, the pattern distorted
this time by an ordinary horseshoe
magnet (you can see the magnet’s
shadow), is Fig. 4. With the aid of
complex mathematical formulas. re-
searchers can measure and evaluate
the distortion of the mesh pattern and
determine exactly the strength and na-
ture of the magnetic field set up. Even
without a scientific background, how-
ever, it is easy to see the bulges above
and below the shadow of the wire in
Fig. 3, indicating the alternating mag-
netic field induced by the recorded
puises.

The electronic “shadowgraph” is ex-
pected to allow exploration of complex
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Electron Shadows

Force Fields

* * *

New technique makes mag-
netic and electrostatice fields
visible to the eye

electric and magnetic fields of very
small size, its special value being that
field strength at any point can be
measured. Many of these fields could
never before be evaluated because a
probe any larger than an electron dis-
turbs the field. Investigation of the

Fig. 4—Pattern of a horseshoe magnet.

fundamental nature of ferromagnetism,
for instance, is now under way at the
Bureau of Standards. Space - charge
fields, fields produced by contact poten-
tials, charge distribution in gaseous
plasma, waveguide problems—all these
and more will yield their secrets to the
probing electron ray.

One of the important fields the tech-
nique may be applied to is waveguides.
Often the shapes of waveguides are too
complex to allow mathematical analysis
and the engineer depends on experi-
ment. By measuring the fields in wave-
guides of various sizes and shapes with
electron shadows, it may be possible
to set up formulas to predict perform-
ance accurately and eliminate much
guess work.
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Theory and Enqginecering

Thyratron and Livo
delay relays make

simple responder

By VICTOR H. LAUGHTER

HE pencil-mark responder is a de-

vice that operates a relay when a

pair of contacts passes over a pen-

c¢il mark. Because the resistance
of pencil marks is not only high but
very variable, the current through the
marks is neither great nor constant
enough to operate a relay directly; and
if the pencil marks travel under the
contacts at any but the very slowest
speed, the contact does not last long
enough to operate a relay even through
a vacuum tube.

The model deseribed here was used
with a traveling tape in which holes
had been punched to record store pur-
chases. The name of each item pur-
chased was printed on the tape and the
following holes worked in conjunction
with mechano-electric selectors to indi-
cate and add up prices. When a pur-
chase for which holes had been punched
had to be canceled, a line was drawn
through the printed name. When the
contacts passed over the pencil mark,
the responder relay opened long enocugh
to make the price-calculating mecha-

REMOTE CONTROL CIRCUITS
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Schematic of the pencil-mark responder.
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Responder chassis. The large filament transformer is not necessary.

nism blank out until the next item was
reached. Other possible applications in-
clude computing devices and grading
machines for school examination pa-
pers. In either case, combinations of
contacts connected to sepurate relays
would be needed.

The diagram and photographs show
the basic unit. The U-shaped contacts
were quickly made for experiment but
should be much improved for continu-
ous duty. The 2050 is a thyratron.

The potentiometer R1 across the bias
battery is normally set so that the gas
in the 2050 does not ionize and the tube
is cut off. Plate voltage is supplied to
the tube through the coil of RY1 and
R5. Positive voltage ix also supplied to
the contacts through R4, an isolating
resistor.

When the econtacts hit the pencil
mark. positive voltage is applied
through R4, the pencii mark. and R3
(another isolating resistor) to the 2050
grid. Because the resistance of R2 and
R1 is fairly high (330,000 ohms mini-
mum, actually much more hecause the
potentiometer arm is seme distance
from the positive battery terminal),
very little current is drawn from the
plate supply through the contact net-
work. The positive voltage, even when
there is considerable resistance in the
peneil mark, is high enough to raise the
grid above the triggering point. The
gas then ionizes, and the tube conducts.

As soon as the tube conducts, or fires,
plate current is maximum and the grid
loses control. RY1, in series with the
plate and the B-supply, closes imme-
diately. Its s.p.d.t. contacts actuate the
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remote control circuit, whatever it may
be. Its s.p.s.t. contacts close, sending
B-current through RYZ2.

RY2, however, is a slow-make relay.
(The model used a surplus Clare time-
delay type with a copper slug on the
armature end of the coil.) Closing de-
lay for RY2 may be adjusted up to
about 0.1 second.

When RY2 closes, the current supply
to it, to RYI, and to the 2050 plate is
interrupted. RYZ opens immediately
but by this time the tube has deionized,
the negative grid has resumed control,
and the tube is again at cutoff.

RY1 is a slow-release relay (another
surplus Clare unit). After a time ad-
justahle up to about 0.4 second its con-
tacts release. The control circuit is re-
turned to its original condition, and
the circuit is ready for another con-
tact.

The speeds to which the relays should
be adjusted depend on the maximum
speed at which pencil marks are ex-
pected to hit the contacts. The com-
bined relay delay times should be
slightly less than the time between
marks.

Contacts have been placed as far
apart as 4 inches with stable operation,
but probably the ideal distance is
around 13; inch. The selenium-rectifier
supply shown in the diagram was
selected for simplicity, and is thor-
oughly satisfactory. The contacts shown
are a pair of bent wires lashed to a
piece of polystyrene with Scotch tape.
Adjustment of the unit merely requires
setting R1 at a point just negative
enough to keep the tube from firing.
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Theory and Engineering

CROWAVENS

Part VIIHI—Recciving and (ransmitting

aniennas for microwarve commuanication

By C. W. PALMER

UR study of microwave com-

ponents cannot be called com-

plete until the subject of

antennas, both for transmit-
ting and receiving, has been thoroughly
explored.

The usual considerations for antenna
design at lower frequencies must be
modified for microwaves. First, trans-
mission distances are usually limited to
the line-of-sight, which means about 20
to 50 miles, depending on the antenna
height and the terrain over which the
signals are to be sent. Second, micro-
wave transmission usually is point-to-
point rather than broadeast, so that it
is dexirable to use some form of beam-
ing tor the transmitting and receiving
antennas. Third, the physical sizes of
the anteunas for microwaves lend
themselves to efficient use of reflectors,
directors. and multiple-unit radiators.
And fourth, the extremely short lengths
of microwaves permit the use of elec-
tronic lenses, which simulate in action
the lenses used in opties to focus and
concentrate light.

Transmitting Antennas

The simplest forms of microwave an-
tennas are the dipole and expanded
waveguide (horn) shown in Fig. 1,
Both of these have a certain amount
of directivity. The dipole has the usual
bidirectional figure-eight pattern, while
the horn has a unidirectional field-
strength pattern.

The dipele can be made unidirec-
tional by placing a reflector behind it.
A flat metal plate, a plate shaped into
a parabola, a series of parallel rods
about 0.1 to 0.25 wavelength apart, and
other types of reflectors serve to focus
the radiation from a dipole antenna
into a beam that gives antenna power
gain of several decibels. Fig. 2 shows
a few of the reflector shapes commonly
used.

A group of stacked dipoles and a
large reflecting sheet or series of de-
flecting rods provide still greater an-
tenna gain than does the single dipole
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and reflector. These are stacked arrays.

The increased efficiency of narrow-
beam transmission permits the use of
very low-power transmitters, because
the power is concentrated rather than
being spread over a large area. This is
fortunate because it is difficult to gen-
erate high power in the microwave
range. With the concentrated beam, the
effective power sent out is very high
compared to the actual transmitter out-

Bell Laboratoriea photo
Fig. 3—Four typical mierowave lenses.

sSLoT
pa

POLYSTYRENE
FOAM SLABS

Fig. 4—Cross section of magnetic lens.
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el Laboratories photo
Fig. 5—I"utting 1ogcther o metal lens.

put power, which in most cases is we_ll
under 100 watts, Using higher power 1s
unnecessary because receiver gain—
especially in the i.f. and a.f. sections—
can be upped as needed, provided the
signal at the receiving antenna exceeds
the noise by a reasonable ratio. At-
mosphéric noise is a very minor prob-
lem at microwaves.

Microwave Lenses

While the reflector plates and rods
descrihed above follow to some extent
the principles of optics in focusing a
radio beam (somewhat as do the re-
flectors used in auto headlights and in
searchlights), an even more striking
similarity was recently demonstrated
by the Bell Telephone Laboratories in
disclosing their new mierowave lens.
Microwaves are foeused in heams by
heing bent through sheets of insulating
material and metal strips of the correct
dimensions and shapes, Just as light
waves can be hent in a glass lens to
focus on a small spot, the microwaves
are bent in this easily controlled focus-
ing device, which produces efficiencies
even higher than the reflectors and
whieh is capable of handling a much
greater bandwidth.

This is not to be confused with the
earlier Bell electromagnetic lens, pie-
tures of which have heen published in
this magazine and in many Bell adver-
tisements, especially around 1946. That
lens worked on a waveguide principle
and its frequency range was limited.
The new lens might bhe called a true
optical type, and the strips (or beads
in some models) of metal in the lens
look to the radio wave much the same
as the molecules of glass in a standard
optical lens look to the much shorter
waves of light.

Fig. 3 shows four of these lens an-
tennas installed at a television relay
station. At the base of the horn-shaped
shield is the waveguide feed which sup-
plies the r.f. power. The shield allows
the waves to spread out over the entire
surface of the lens which then focuses
them into the narrow beam (vertically
polarized) needed for the transmission
path.

As shown in Fig. 4, the lens consists
of slabs or sheets of polystyrene foam
(somewhat like sponge rubber in ap-
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pearance). Thin strips of metal are in-
serted into slots cut into the foam in a
predetermined pattern. The lengths and
positions of the metal strips determine
the sharpness and other characteristics
of the beam.

The construction of the lens is shown
in Fig. 5.

End-Fire Antennas

Microwaves follow a plastic rod just
as light waves follow a lucite or fused-
quartz rod. This phenomenon has been
used to demonstrate the action of the
waveguide many times, but has found
little application in practical micro-
wave work.

However, one radar device developed
during the war and used commercially
for point-io-point microwave communi-
cation is the end-fire antenna, which
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a dipole receiving antenna with either
a flat or bent plate or rod reflector is
probahly the best. It is simple and fair-
ly efficient.

Antenna Matching

For both receiving and transmitting
it is necessary to match the impedance
of a microwave antenna to the feed line
for efficient operation. Let us consider
a typical antenna consisting of a dipole
mounted in a parabolic dish reflector.

The position of the antenna in the
dish is set for maximum gain and mini-
mum side lobes. The side lobes are sec-
ondary responses which are always
present in this type of antenna and, if
large enough, will destroy its direc-
tional characteristics as well as reduce
its efficiency. Fig. 7 shows a typical
antenna field pattern for a highly di-

TAPERED POLYSTYRENE
RODS

RBell Laboratories photo

Fig. 6—In this wartime end-fire arvay, the microwaves follow piastic rods,

makes use of this ability of plastic ma-
terials to guide waves.

Fig. 6 shows a wartime version of the
end-fire antenna. It contains three rows
of polystyrene rods, 42 in all, each of
which is fed by a waveguide from the
transmitter.

Such an antenna displays a remark-
able ability to beam microwave signals
and is easily controlled by correctly
dimensioning the plastic rods. The
number of rods, their length, and spac-
ing depend on the width of the beam
required and the power to be trans-
mitted. These antennas have gains up
to 17 db.

Receiving Antennas

The subject of receiving antennas
can be covered very quickly: in most
microwave installations the transmitter
antenna is also the receiving antenna.
Thus all the factors mentioned above
except power-handling ability apply
also to receiving.

When separate receiving antennas
are used, they usually take the form
of a dipole backed up by some form of
reflector. Where extremely sharp beam-
ing is needed, the parabolic reflector or
“dish” is generally employed while in
the case of extremely wide-band work,
such as television link receivers, the
lens—used with either a waveguide or
a dipole—is preferable.

For the amateur radio experimenter,
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rectional beam with the main lobe and
the side lobes marked.

The antenna is matched to the feeder
with impedance-matching transformers
which were discussed earlier in this
zeries. For co-axial type feeds a quar-
ter-wave transformer on the inner con-
duetor is ordinarily used. Waveguides
are matched by inserting a matching
“window” at the proper place. A prop-
erly matched antenna feeder should
have a standing-wave ratio of less than
1.2 after final adjustments.

D

‘\MAIN BEAM

ANTENNA  TSIOE LOBES

Fig. 7—Ideal result is a narrow beamn.

It is desirable to keep the r.f. feeder
as short as possible to avoid losses. In
many microwave installations, notably
radar systems, the r.f. generator or
transmitter is located very close to the
antenna, with cables carrying d.c.
power and modulation (voice. keying,
or pulses) to the r.f. tubes. While this
may seem troublesome to the amateur
experimenter, the results pay many
times over for the increased construc-
tion difficulties. Care taken in building
the r.f. generator will keep it small
and light enough to mount right on the
antenna mast or in a container at its
base.
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Construction

Receiver Fits Shirt Pocket

Whole receiver is no taller than a standard fountain pen.

HE set described here was built

around three subminiature tubes,

using an orthodox circuit consist-

ing of a regenerative detector fol-
lowed by two stages of audio amplifica-
tion. Permeability tuning, used with a
built-in loop antenna. covers the entire
broadeast range from 550 to 1,500 ke. A
small 22%-volt B-battery and two
standard penlight cells (used in paral-
lel) provide the power supply. All parts
are mounted on a Yg-inch phenolic plate
and enclosed in a case of '4¢-inch black
Plexiglas. A slide-rule-type dial is
nounted on the top end of the chassis,
adjacent to the three control knobs.
The over-all size of the unit is only 3
x 2% x 5% inches.

To keep the size of the unit to a
minimum and alse to provide a simple
and neat-looking job, no wiring was
used to make connections. Instead, all
connections were cut from a piece of
.012 phosphor bronze, after which each
piece was tin-plated. Small silver-
plated eyelets and small turret-type
lugs were used to fasten the various
pieces to the chassis and also to pro-
vide means of anchoring the. resistors
and capacitors.

Subminiature sockets were cementel
to the chassis to provide a ready means
of replacing the tubes. In addition, fixed
clips are provided for the batteries,
simplifying replacement. All compo-
nents are so arranged that replacement
can be made with the utmost ease.

The circuit used in this set is quite
orthodox with the exception of the
method employed for regeneration. Re-
ferring to the ecircuit diagram, note
that one winding of the feedback coil
i3 in series with the plate of the de-

tector tube. The other winding is in
series with the loop antenna. This ar-
rangement provides very good gain and
at the same time reduces to a minimum
the effects of detuning caused by body
capacitance,

The smallness of the receiver can be
readily seen in the photograph of the
assembled set and a standard fountain
pen. The other photos show the chassis,
bhoth front and back views, when re-
moved from the case. Note that the
bottom portion of the case is cemented
to the chassis.

Construction of a really small re-
ceiver such as this presents a number
of problems not usually encountered.
Because of the small working space
each part must be added with great
care.

Anyone interested in building such a
receiver should first acquaint himself
with each component to be used. With
patience and ecare, u scale drawing
should then be made showing the exact
location of each component. This draw-
ing can be used as a guide in forming
and drilling the chassis and case.

Subminiature tubes

in a standard
regenerator

By THOMAS J. JUDGE

A certain amount of time should be
spent learning how to bend and cement
plastics, which, with a little practice,
are very easy to work with.

The complete circuit is shown in the
drawing. The photographs reveal how
most of the connections are made. The
loop consists of 14 turns of No. 34
enameled wire wound on the 144 x 1%-
inch strip cemented around the outer
edge of the chassis. The regeneration
transformer consists of a drilled and
tapped powered-iron core % inch in di-
ameter and % inch long. A single layer
of Scotch tape was first wrapped around
the core, and the plate winding, 60
turns of No. 40 enameled wire, was
then wound. Coil dope was painted on,
and, after it dried, grid winding, of 25
turns of the same size wire, was added.
All leads were left fairly long until
after assembly to the chassis and until
after all the necessary operating tests
were made.

The permeability tuner consists of a
phenolic tube of %4 inch outer diameter
and 1'14; inches long. Small pieces of
Plexiglas 134 inch thick and % inch

FEEQBACK COL=Z2
SEE TEXT

O PLAIN EVELET
© TURAET TYPE LUG o

2E3I 00 2E35 ]
JL '_.
EG&K
MINWTURE
4 XTAL
PHONE
& 5
+ 22.5%
~\y
150K }
500K MINIATURE vC
1.5VL2)

@ SOLDERING TERMINALS ON VC UNIT MINIATURE SPST Sw

Cireuit is almost standard regenerative set. Tubes are Raytheon subminiatures.

www americanradiohistorv. com

RADIO-ELECTRONICS for


www.americanradiohistory.com
www.americanradiohistory.com

square were drilled and cemented to
both ends of the tubing for mounting.
The space between the two end pieces
was covered with a single layer of No.
4} enameled wire. A powdered-iron slug
1'2 inches long and 4y inch in diame-
ter provided with wire hooks on both
ends completed the unit. For good eflici-
eney the slug must fit snugly within the
tubing., Start with an oversized slug
and carefully turn it dowr until a snug
fit is provided. Small grooves 45 inch
wide, % inch long, and !i» inch deep
are cut in the chassis, after which the
ends of the tuning unit are placed and
cemented to the chassis.

The driving element of the tuner
consists of standard dial cord, tension
spring, a small piece of black Plexiglas,
and a drive pulley. Turret-type lugs are
used to guide as well as to retain in
place the dial cord. The pointer is made
from black Pilexiglas cut in a U shape.
The upper side of the piece acts as the
pointer, while the lower half connects
to the dial cord. The drive pulley was
turned down from a piece of % X '%%-
inch brass rod. It is % inch outside
diameter and % inch wide, with a
groove approximately %o inch wide and
14> inch deep. The balance of the rod is
turned down to & inch and the tuning
knob is mounted on it. In mounting the
drive pulley, a 144-inch piece of I’lexi-
glas was riveted to the chassis to pro-
vide sufhicient bearing surfaces. This
can readily be seen in the lower photo-
graph at right.

The tuning knob was made by using
the outer part of a standard IRC mini-
ature volume control with a piece of
phenolic plate cemented on the inside.
A hole approximately % inch in dia-
meter was then drilled through the cen-
ter. A small drilled and tapped hole
provided a way of securing the knob
io the tuning shaft.

The trimmer capacitor was made
from a '36 X % x "ge-inch phenolic
plate, two pieces of .012 phosphor
hronze, and a thin piece of mica taken
from a small standard trimmer. After
cutting and forming the various pieces,
a hole was drilled and tapped in the
cvhassis as well as in the additional
picce of phenolic plate. The pieces were
fastened to the chassis with small eye-
lets, a small brass screw providing
means for tuning.

The photographs show the method of
completing the various connections with
the phosphor bronze strips. These con-
nections are cut and drilled in accor-
dance with the scaled drawing. They
should then be tin-plated to prevent
corrosion,

Referring to the photos, you will note
that the bottom portion of the case, a
piece of l%-inch black Plexigias, is fas-
tened to the chassis. A groove l4¢ inch
wide, 11; inch deep, and 23 inches long
was cut in this piece. The chassis is
made long enough so that its bottom
end can be inserted in the groove and
cemented in place. After the body of the
case was formed and cemented together
a section 144 inch wide and %44 inch deep
was cut off the inner edges of the bot-
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Chassis is flat piece of phenol plate. Note metal strips ueed for conneetion.

tom piece to provide a satisfactory fit-
ting between the case and the bottom
piece.

The upper portion of the case is also
made from %&-inch black Plexiglas. Af-
ter cutting the necessary openings for
the three knobs, an opening % inch
wide and 1% inches long was provided
for the tuning dial. A piece of clear
Plexiglas 146 X % x 1% inches was used
for the face of the dial, with the num-
hers 5, 7,9, 13, and 15, properly spaced,
engraved on it. This piece was cemented
over the opening mentioned above. To
provide sufficient space for the dial
pointer, it was necessary to remove a
small portion from the underside of the
top piece adjacent to the opening pro-
vided for the tuning dial. After this,
the top piece was cemented to the main
body of the case.

The chassis slides into the case from
the bottom and they are locked together
with a small phosphor bronze spring
attached to the chassis. This spring
engages a slot cut on the inside of the
case. A small hole, large enough to ac-
commodate the point of a pencil, is
drilled through the case opposite the
spring. To remove the chassis from the
case it is necessary only to insert the
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point of a pencil in the hole, pushing
the spring away from the chassis and
releasing the lock.

Parts list for Three-tube Radio
Resistors: 2—5.1, 1—2.2. 2—| megohm: |—I150,000,
t—68 000, 1—56000 ohm, |f3.wott. [—K00,000-ochm
control, IRC type H.

Capacitors: 2—.03, 2— 0I, =001, |— 0005 yf, 100-
volt, papet, hearing-aid type; 1—80 unf, 2—.001 uf,
ceramic

Miscellaneous: [—IRC type SH fingertip switch, |-
hearing.oid-type crystal phone; |—Raytheon 2E3I,
1-—2E35. 1—2E41 subminiature tubes, |—Eveready type
412, 22 5-volt hearing.oid battery or equivalent, 2—
type 915 pr equivalent penlight cell, assorted evelets
and turret-type lugs.

SLUG-TUNED PUSH-BUTTONS

A number of reeeivers use slug-
tuned push-button tuning assemblies
consisting of a number of coils, each
tunable over a narrow sector of the
broadcast band. Frequently it is desir-
able to increase the resonant frequeney
of one or more of these coils.

To do this, cut a small brass slug
from a volume control shaft or other
round stock and insert it into the coil
form. Locate the best position for the
slug, tape it for a snug fit, and cement
it in place. Use the powdered-iron core
for precise tuning.

—0B. F. LaDue
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HE must urgent problem once you

have decided to be an amateur is

how to persuade the government

to give you station and operator
licenses. The accepted method is to go
to the nearest Federal Communications
Commission tield otfice on a day when
amateur cxaminations are scheduled,
and prove your titness to hold an ama-
teur call by sending and receiving code
at 13 words per ininute and by taking
a written examination. If you practice
code long enough, remembering the
hints given last month, you'll have lit-
tle trouble sending and receiving at
that speed

The written ¢wamination covers two
main subjects. the first of which is
rules and regulations—when, how, and
on what frequencies amateurs may
transmit, technical standards, traffic
rules, and the many other restrictions
and procedures which govern all sta-
tions and ham stations in particular.
Entirely aside from the immediate
problem of passing the examination, a
thorough knowledge of regulations will
do as much for you as knowledge of
traffic regulation. does for an automo-
bile driver; 1t may prevent loss of your
license.

A “pink ticket” in a ham’s mail any
morning will probably spoil his whole
day, for it tells him he has been dis-
obeying the rules. Usually, if the of-
fense is not very serious, he is given
several days to clear up the violation
if it is a technical one. He must then
reply to the FCC’s notice, detailing all
the steps he has taken to prevent fur-
ther violation. Scrious or repeated of-

«ly and “l’l’li

fenses mean permanent loss of license
and no more hamming!

Amateur regulations may be found
in various amateur publications, but
the safest procedure is to get the in-
formation right from the horse’s
mouth. That means putting 15 cents
(in coin) in an envelope addressed to
the Superintendent of Documents, Gov-
ernment Printing Office, Washington
25, D. C., and asking for FCC Regula-
tions, Purt XII: Rules Governing the
Awmatenr Radio Service. You will re-
ceive a copy of the basic rules plus any
recent amendments, which will bring
you right up to date.

Technical questions

The second and major portion of the
written examination will tell the Com-
mission whether you know enough
about the technical side of amateur ra-
dio to operate a transmitter and re-
ceiver without transgressing the regu-
lations. To pass this section you must
know basic electricity and electronics,
and be familiar with antennas and
common transmitting, receiving, and
amplifying circuits, as well as being
able to make simple calculations in-
volving nothing more complex than
basic algebra. You must, of course,
know the important radio formulas on
which the calculations are based.

The FCC's use of multiple-choice
questions (instead of writing down an
answer, you indicate which of several
printed answers is correct) simplifies
the task to some extent. If you arrive
at an answer that differs from all of
those given, you know it is wrong and
can try again. In many cases, you can
make an “educated guess” if you are
fairly familiar with the subject but
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don't know the exact facts. The Radio
Amatenr's License Manual (available
from ARRL) contains many pages of
typical questions and answers, and is
the ideal text for this examination.

Some people say you don’t have to
know much about radio to be a success-
ful amateur. These people (who usu-
ally have lots of money) go to a store
and buy alil their equipment, and then
persuade another amateur to set it up
and show them how to turn it on and
off. When they get on the air. they find
that just about every other amateur
wants to talk about equipment and
technical matters, There is little room
in hamdom for those who don’t care to
learn at least as much about technical
matters as the average radio receiver
technician.

Where to find the answers

Learning radio is not hard. If it isn"t
a pleasure, you have no business trying
to get an amateur license. You can get
all needed knowledge at the experi-
menter’s workbench, and you can get
most of it from reading. The best way
is a combination of the two—read about
it, then try it.

One book every amateur and pros-
pective ham should own is The Radio
Amatertr’'s Handbook, published yearly
by the American Radio Relay League
and available (like all League books)
either directly from ARRL in West
Hartford, Conn., or from your local or
mail-order parts dealer. A basic text
on amateur radio, it contains instruc-
tions for building every item of ama-
teur equipment. Another book, similar
to it, but different enough to give addi-
tional help, is the Radie Handbook,
published by Editors & Engineers, Ltd.,
Santa Barbara, Calif. These two texts
are most helpful if you already have
some knowledge of radio in general.

RADIO-ELECTRONICS for
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For the real beginner, there are
many elementary books as well as
magazine articles. John T. Frye's se-
ries, *“Fundamentals of Radio Serv-
icing,” currvently running in RaDIO-
ELECTRONICS, is excellent. The series
started in the February, 1949, issue.
Additional texts and references are
given in the table below.

Whether or not you do much reading,
you will he unable to get the “feel” of
radio without doing some practical
work. Any issue of this magazine will
give you material to work with. Try
building a simple receiver or a photo-
tube relay or any one- or two-tube
gadget. When you have made it work,
try something a little more compli-
cated. Each time you build something,
try to find out why it works as it does.
Use both your books and your brains.
To illustrate how much experimenting
is necessary for an understanding of
radio, notice typical magazine articles
that direct the reader to use some
component or other from the “junk
hox.” It's a rare radioman who doesn’t
have a pile of parts left over from past
experiments. Betore you can consider
yourself qualified, you'll have one too!

A very great part of radio—the most
important part—is concerned with
tubes. Kvery handbook covers tube op-
eration, of course, but yvou will need a
tube manual as well. A “best buy” is
the 35-cent RCA Recelving Tube Muan-
nal, which lists the characteristics of
all receiving tubes and also contains
many pages of general information
ahout tubes and their use. This infor.
mation should be read thoroughly—it
is one of the best and simplest texts
on the ail-important radio tube.

Radio mathematics

Some experimenters have played with
radio for many years without ever
lcarning Obhm’s law—but no amateur
ever went on the air so sadly ignorant,
il for no other reuson than that he had
to know it to pass the examination.

The necessary math is not hard. The
basic formula that deals with current,
resistance, and voltage, for example
{these factors are dependent on each
other) is E IR, which means that
the voltage across a resistance {sym-
bolized by the letter E) is the product of
current (I) times resistance (R). Note
that we could have written this E =1
x R, but, as in any algebra, the “times™
sign may be omitted between symbols.

If we know the values of E and I
and want to find R, rearrange the
formula by dividing both sides by I:

E IR E
-— = ——— or R -
I I I
Another rearrangement
E
]= —
R

serves for finding current when you
know the voltage and resistance in the
cireuit.

If you don't remember your high-
school algebra—at least the simpler
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parts of it—or if you never took the
subject, dig into a good elementary
textbook.
A more complex formula, the basic
one for resonance in a tuned cireuit, is
1

f o —

2=VLC
The symbol f represents resonant fre-
quency, L the inductance of the coil, C
the capacitance of the tuning capacitor,
and 7 = 3.14. By the same algebraic
rearrangement process, we can find L

Amatewr Y |

well as in the license exam; it will
pay you well to brush up on your fig-
uring.

When you consider yourself fairly
well along the road to the necessary
knowledge, get really interested in the
ARRL License Manual. You will find
ir. it questions similar to those on the
FCC examination. Each question is fol-
lowed by the correct answer. Go
through the book covering the answer
to each question with a 3 x 5-inch in-
dex card while you try to figure it out

Radio Physics Course
Fundamentals of Radio

Kadio Fundamentals

The Radio lHandhook

Mathemaics lor Radiomen

The Kadio Amateur Newcamer

USEFUL TEXTS AND REFERENCES

How to Become a Radio Amateur A. R. R. L.
Radio Amatcur’s License Manual A. R. R. L.
Learning the Radiotelegraph Code A. R. R. L.

The Radio Amateur's Handbook

Alfred A. Ghirardi
Frederick E, Terman

W. L. Everitt

Editors and Engineers
A. R. R. L.
Nelson M. Cooke

Editors and Engineers

or C if the other two factors are
known. In this case, the squares and
square roots dealt with require a little
niore experience and knowledge than
the simple Ohm's law formulas.
Believe it or not, these calculations
are realiy necessary in ham work as

vourself. The ones you do well on,
leave alone. The ones you miss, mark
in the margin and use as a study guide.
When you can answer every question
in the License Manuul, you can pass
the examination.

Good luck!

CAVITY RESONATORS

INCE the war, with information

being released gradually by the

authorities, large numbers of ra-

dio men apparently have been
catching up on their reading. Believe it
or not, many who were not in the
armed radio services or in secrec eivil-
ian war work are just hearing about
cavity resonators and think these are
swell gadgets. Highly technical radio
treatises explained these devices (and
waveguides too) several years ago, but
in mathematical language that fright-
ened away the practical boys.

For some unexplained reason, the
author’s mail lately has included a re-
spectable number of requests for the
dimensions of cavity resonators for use
in transmitters and frequency-measur-
ing gear in the amateur 1-, 2-, and 6-
meter bands! We advised the inquirers
that a cavity for even the 1-meter band
is a cumbersome thing, that you just
can’t do the job with a beer can or
lunch bucket, and that there are sim-
pler ways to tune up in those bands.
But the reply keeps coming back, ‘'So
it is as hig as an ash can. All right—
tell me the exact size. I still want to
know."”
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Maybe somebody has an explanation
for this sudden interest and this sur-
prising disregard of physical size. We
haven’t. At any rate, in an effort to be
of service, the accompanying table has
heen prepared to show the sizes cavi-
ties would have to be for the 1-, 2-, and
6-meter bands. The reader can see from
that just how big the things must be
and can draw his own conclusions.

In each case, the center frequency of

CAVITY-RESONATOR TABLE

Freguency Cylinder Gube Sphere
i(me) (diameter—  (box with (diameter
height equal sides. perfect
immaterial) each side ball)
int ches)
220-225 40 6" 37.3” 46.59"
235-240 ke 35.2” 43.7
144-148 61" 52 7n”
50-54 148" 138 6’7"

the band has been selected for calcu-
lating the cavity size. We do not be-
lieve amateurs are interested in any
but the simplest shapes—eylinder
(can), cube (box), and sphere (ball).
We also doubt that anyone will be hon-
estly interested in a 6-meter cavity,
since it would have to be as big as a
room. (But a few years ago, we did not
think amateurs would be interested in
ranch-sized rhombies!) — Rufus P.
Turver, K6Al
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‘The 8-72 is a portable Lband receiver.

ALLICRAFTERS model 8-72 is
an eight-tube, four-band, three-
way portable receiver of AM
and ec.w. signals between 5530 ke

and 30 me. Housed in o brown leather-
ette-covered case 12% inches high, 14
inches wide, and 7% inches decp, it
can be operated from 117-volt a.c. or
d.c. lines or from its pack-type battery.
This set has such features as electrical
bandspread, automatic noise limiter,
b.f.o., and phone jack, but it is definitely
not a full-fledged communications re-
ceiver as were the Sky Traveler and
Sky Ranger.

The tube line-up consists of a 1T4
r.f. amplifier, 1U4 mixer, 1R5 oscil-
Intor, two 1U4 i.f. amplifiers, 1U5 sce-
ond detector, first a.f. amplifier. and
a.v.c., 3V4 power amplitier, and 1U5
b.f.o. The r.f. amplifier is wired to use

Radio Set and

Serviee

Review

Hallicrafiers Model S-72

a loop antenna for broadeast reception
and standard antenna coils and a tele-
scoping rod for shortwave.

The oscillator is connected as a tri-
ode with grids Nos. 2, 3, and 4 con-
nected to the plate. A T-puf capacitor
and 47-ohm resistor conneet the oscil-
lator plate to the mixer grid to provide
local oscillator injection voltage. Re-
sistance coupling being used between
the i.f. stages, there ave only two i.f.
transformers in the set. The second de-
tector and audio sections of the set are
conventional. The phone jack discon-
nects the speaker when the phones are
plugged in. Phones of 500 ohms or
higher impedance can be used,

The b.f.o. is a triode-connected 1U5,
Stray capacitance (and poessibly feed-
back through the power supply) pro-
vides coupling between the second de-
tector and b.f.o.

The automatic noise limiter is a
shunt-diode type using the diode of the
1U5 b.f.o. tube.

The controls are TUNING. BANDSPREAD
TONE, RAND SELECTOR, VOICE-CODE, ON-
OFF-VvOLUME, and A.N.L. (automatic
noise limiter). In the model examined,

A single pack supplies A- and B-power.

A broadcast loop is inside back cover.
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one of the first off the production line,
the bandspread capacitor is a compres-
sion-type mica trimmer (C37 in the
diagram) shunting the oscillator sec-
tion of the tuning capacitor. The shaft
of this control has a metal projection
which opens the tone switch S3 when
the bandspread control is set at zero
for normal broadeast reception. Moving
this control through six divisions on
the dial closes S3 and connects a 470-
unf capacitor between the plate of the
first a.f. amplifier and ground. The
manufacturer states that the tone
switch has been eliminated and a three-
section bandspread capacitor installed
on models now in production.

The voICE-CODE control is a combina-
tion r.f. gain contrel and a.v.e.-b.f.o.
switch. When it is turned clockwise as
far as it will go, the set operates at
maximum sensitivity because the r.f.
and first i.f. screens are operated at
the full voltage developed across RS,
the 1.f. gain control. Switches S2-b
(awv.c.) and S2-¢ (bh.fo.) ure open.
Turning the control counterclockwise
applies  B-voltage to the b.f.0. and
grounds the a.v.c. line.

Although the S-72 is primarily de-
signed as a general-purpose portable,
its electrical bandspread and b.f.o. put
it several jumps ahead of others in the
same class. It was compared with sev-
eral a.c.-operated communications re-
ceivers and was able to hold its own on
almost any signal which did not require
a Q-5’r or crystal to pull it in. A good
long-wire antenna increases the aver-
age signal level about four S-points
over the whip antenna and brings weak
signals well above the noise.

The model tested has a tendency to
be microphonic when the speaker is
used while receiving signals in the 11
to 30 me range. This is caused by acous-
tic feedback between the speaker, the
oscillator tube, and its section of the
tuning capacitor.

This set could be adapted for ama-
teur service by taking the b.f.o. and
a.v.c. switches off the r.f. gain control
and replacing them with a d.ps.t.
switch. The addition of a standby
switch and provisions for a doublet-
type antenna would make this receiver
ideal for field-day operations.

RADIO-ELECTRONICS for
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Turn dial across local stations. A dip
in the total B-current indicates normal
a.v.c, action. (This is some help in
alignment.)

With class-B-output sets, tune in a
local station, and increase volume. One
look at the heavy peaks of B-current
will show your customer how to con-
serve B-batteries by holding volume
down when not required.

To check for open filaments in indi-
vidual tubes, turn A-voltage to about 1
volt. Remove tubes one at a time, A

1.5V SOURCE —p _90VSOURCE 9 4
- + 150M -
S S e F AL

T vy \To

o (4 —0

A TERMINALS

L

° O

+

A SOCKET B SOCKETS

Figs. 1 (left) and 2—A and B ciccuits
of the battery receiver testing panel.

slight increase in A-voltage each time
indicates a closed filament.

Testing batteries

One-and-one-half-volt  cells of all
kinds may be tested across the A-ter-
minals (Fig. 1). The rheostat must be
in the off position. B-batteries may be
tested by throwing the switch in Fig. 2
to EXT and connecting the B-bat test
terminals to the battery. One thousand
ohms in series with any milliammeter
converts the latter to a voltmeter of the
same scale, Hence, a 50-ma meter, for
instance, becomes a 50-volt meter, and
draws suflicient current to throw a good
test load on the suspected battery. A
2,000-0hm, 5-watt resistor may be used
to measure to 100 volts.

Two-volt sets

If 2-volt sets are commonly serviced,
a 2-vult storage cell should be used for
A-supply. This will also serve for 1%-
volt tubes. For really old models, an
extra B-socket may be necessary (there
is one on the panel in the photo), and
voltage taps at 22% and 67% volts.

For car radios and 6-volt vibrator
sets, a 6-volt supply may be connected
to terminals on the panel, in series
with an old-style automobile ammeter.
Shorted or open A-connections, sticky
vibrator points, and bad buffer or filter
capacitors may be detected by observ-
ing the current drain.

Modifications or improvements of
this arrangement will suggest them-
selves to the individual technician. Cir-
cuits could be installed for other types
of sets using 4'%- or 9-volt A-batteries.
An alternative is to install a switch to
open the volthweter circuit, or to put a
multiplier resistor in series with it.
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AF-Ultrasonic Frequency Meter

ESCRIBED in The Review of
Scientific Instruments, this elec-
tronic frequency meter measures
frequencies between 20 cycles

and 160 ke, independently of amplitude
and waveform.

The signal is applied to the input
terminals and amplified by two 6SJ7
high-gain amplifiers. A 6V6 is driven
beyond cutoff and te saturation so it
elips the positive and negative halves of
thc signal and produces square waves
of the same frequency as the input sig-
nal. The square waves are differen-
tiated and applied to a diode elipper V1
which removes the positive pulses. The
negative pulses are applied to the con-
trol grids of a pair of 6SK7's in a
modified Eccles-Jordan multivibrator
circuit, This circuit is so connected that
one tube is cut off and the other con-
ducting at all times. The multivibrator
“flips™ when a negative pulse is applied
to the grid of the nonconducting tube.
A positive pulse has no effect on the
circuit. The first negative pulse “flips”
the multivibrator and the next makes it
“flop;” thus, two negative triggers are
required to make the multivibrator go
through one complete cycle.

The output of the multivibrator is a
square wave one-half the frequency of
the input signal, thus simplifying high-
frequency compensation and increasing
the useful range of the meter. Because
the multivibrator output is distorted at
high frequencies, it is fed to cascade-
connected 6S8J7's working as clippers.
These produce square waves whose am-
plitude is constant, regardless of the
input frequency and amplitude.

15/450v %
330K %

The square waves are applied to a
6H6 discriminator through capacitor C,
which is charged through diode V2-a,
resistors R3, R4, and the output im-
pedance of the second 6SJ7 elipper dur-
ing the positive half of the square
wave, During the negative half of the
cvele, C discharges through V2-b, the
meter, and the clipper impedance. If
the time constants of the charge and
discharge cireuits are equal, the meter
current is determined by the size of C
and the frequency of the square wave.
Therefore, the meter can he calibrated
to read directly in cyeles per second.

Ranges are switehed with a 2-cir-
cuit, eight-position rotary switch that
changes the value of the charging ca-
pacitor C and the meter shunts. The
high-frequency ends of the ranges are
160, 800, 1,600 cycles and 8, 16, 40.
80, and 160 ke when C equals .05, .01,
005, .0019, .0005, .00025, .00018, and
.00009 nf. All meter shunts are 500-chm
potentiometers.

To adjust the instrument, apply an
audio signal to the input terminals.
Use a scope to check the triggering
pulses at the grids of the 6SK7 multi-
vibrators. A sharp negative pulse
should be observed. Adjust R2 for a
square wave when the scepe is con-
nected between ground and either plate
of the multivibrator. Adjust R1 for re-
liable triggering action. Adjust R4 until
the meter reads off scale (about 100 na)
at the full-scale frequency of one of
the ranges. Bring the meter back to full
scale with the appropriate shunt. Cali-
brate the secales with a wide-range a.f.
signal generator.

S0ppf MICA

40uufMCA

eal|

g R L
22K /10w 22K /10w

i

REGULATED +150

s —

FIL PINS 2-7

} ISR ZI0W |

METER SHUNT
| FOR EACH RANGE -SEE TEXT

This instrument indicates the frequeney of signals of any waveform or amplitude.
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Eight AM Detector Systems

These detectors have stood the test of time

Detector stages have been various
and numerous, and we print here dia-
grams of those which have continued
in use. Diode detection is almost uni-
versally used today; nevertheless, pen-
tode and triode detectors are occasion-
ally employed and have advantages un-
der certain conditions. In all the dia-
grams the tubes are: diodes, 6HG;
diode-triodes, 6Q7 or 6SQ7; diode- pen-
todes, 6H8; triodes, 6C5 or 6J5; pen-
todes, 6J7 or 6SJ7.

No. 1—Grid deteetion

A 6J7 or equivalent tube is used. At
the input end is the primary of the
last i.f. or r.f. transformer; at the out-
put, the resistance-capacitance coupling
clements to the first audio stage. If the
following tube is a 6V6, the capacitance

resistor 220,000 instead of the 750,000
ohms indicated in the diagram. This
modification for the 6V¢ is equally use-
ful in the diagrams to follow.

No. 2—Pentode plate detector

The same tube is used. Since the
plate resistor is only 100,000 ohms, re-
production of high frequencies is better
than in diagram 1,

If the pentode is replaced by a triode,
the cathode resistor should be between
15,000 and 30,000 ohms. In diagram 1,
however, no modification (other than
omitting the sereen resistor and capaci-
tor, of course) is required if the pen-
tode is replaced with a triode.

No. 3—Triode with transformer
This type of plate detection gives

may be .03 instead of .01, and the grid good results if the transformer is of
.0l
....Il - -
$100x
- B _E:'
750K
2

1.
-
@ G
K
+02 5004 LT0 IMEG
i

o L0k

51K SI0K :
000! 000! | | 02 IMEG |
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high quality. The following tube may
be a 6V6 or 6F6, with point G connected
to its grid. Transformer coupling may
be used with the grid detector of dia-
gram 1, but net with pentodes, unless
they are used as triodes. In that case,
a 6J7 may be used by connecting the
suppressor to the cathode and the
sereen to the plate.

No. +—Siandard diode detector

Either a single element of the 6H6
or its equivalent, or the two elements
in parallel, may be used. The point K
may be grounded or—if the other diode
is to serve for delayed a.v.e.—it may be
attached to the cathode of the preced-
ing i.f. or following a.f. tube.

Point G is, of course, the output to
the a.f. grid. If there are two following
stages of audio. the 510,000-ohm re-
sistor may be replaced with one of only
220,000 ohms. (This rule can be fol-
lowed in all the diagrams.)

No. 5—Diode push-pnll deteetor

This circuit makes it possible to re-
duce the values of 1 and C2—or even
to eliminate these capacitors altogether,
as well as R. Thus veception of high
frequencies may be improved. This ad-
vantage is not obtained free, for the
audio output voltage is only half as
great as that obtainable from the stand-
ard diode detector.

No. 6—The diode-triode

If the tube is a 6Q7 (or 6SQ7), R1
may be 3,000 ohms and R2 100,000
ohms. The values of C and R are the
same as in diagrame 1 and 2.

No. 7™—Double¢ diode-pentode

The tube is a 6H8 or similar type.

The low-value plate resistor assures
uniform amplification up to approx-
imately 10,000 cyclex. The 500-pnf ca-
pacitor which shunts the plate resistor
may be reduced to a size just large
enough to prevent distortion.

No, 8—l.[.-detector stage

In this circuit, the pentode portion
of the tube is used as an i.f. amplifier.
Point G is connected to the grid of the
first a.f. stage, which may be a 6J7 or
equivalent. The potentiometer may be
1 megohm instead of the 500,000 ochms
indicated. The cathode resistor may be
increased or decreased from the 300-
ohm value given, depending on tenden-
cies toward oscillation in the if. sec-
tion.-——Toute La Radio (France)
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Several New Tubes

UBE manufacturers have been

particularly busy with new types

during the Jast few months, and

have issued a number ranging
from a JU-stage multiplier phototube
to 2 subminiature ballast,

An array of new Sylvania miniatures
appears in Photo 1. They include types
6BT6 and 12BT6, identical with GATG
and 12AT6 except for hetter rectitiea-
tion etliciency of the diodes and lower
internal  capacitances; 6BUG  and
1ZBU6, miniature duo-diode tviodes like
the 6BF6 except for improved diode
charaecteristies; an:d the GBK6, 12BK6
and 26BK6, miniature duo-diode high-
mu triodes like the GAVG hut with im-
proved diodes. The 26BK4 has a 26.5-
volt. 70-ma filament.

Photo 2 shows two ecathode-ray tubes
for oscilloscope use. The Du Mont 5XP
series has a high-sensitivity deflection
system permitting deflection of 1 inch
for 21 to 36 volts. The RCA 3KPI1 is
electrically equivalent to the 3K PL, with
a high-intensity bluish zlow especially
intended Tor photographing.

The Sylvania 1W4 (at left in Photo
3) is a pentode power amplifier with
an output of 35 mw at 45 volts and
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200 mw at 90 plate volts. The 1C3
(same photo) is an amplitier or oseil-
lator triode with a u of 14.5. The cen-
ter tube is the 5722, a noise-generating
diode suitable for measurements at
frequencies up to 500 mc.

The RCA 5819 (Photo 4) is a 10-
stage multiplier designed especially for
use in scintillation counters and other
applications involving low-level, large-
area light sources. At 90 volts per stage,
multiplication of feeble currents pro-
duced by weak illumination is about
400,000. The 5823 in the same photo is
a miniature glow-discharge. cold-eath-
ode triode designed as a relay tube for
on-off' eontrol.

The General Electrie G1.-5824 ( Photo
H) is electrically and physically inter-
changeable with the 25BG6. but is con-
structed to give more dependable serv-
ice.

Raytheon’s new 8BP4 (Photo 6,
right) is an 8%-inch tube whieh elec-
trically is a direct replacement for the
7JP4 (left in same photo) but has a
considerably larger screen area.

The Amperite subminiature ballast
(Photo 7) can be supplied to dissipate
power up to 3 watts. Maximum current
18 0.9 ampere.

Other new tubes are the Raxtheon
1X2, a high-voltage television rectifier,
the Sylvania 1L6, a pentagrid converter
for portables. the RCA 6AB4, a high-
mu triode for grounded-grid service in
FM and TV sets, RCA 6AHG6, a sharp-
cutofl’ pentode for use in video i.f. and
video amplifiers. and the 7X6, a Syl-
vania rectifier with 150-ma output and
separate cathode leads.
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Advertising

and Selling

A distinetive advertisement
that tells a definite story
increases sales and profits

By T. W. DRESSER
Won't it
Play 777

IE 4".1-"

When your radio goes blooo.y, bring,
phuno, or write on $-O-5 to DIXON'S.

Our engineer calls prompﬂy ¥ neces-
sary, he takes 18t to our repair shop

L~ ﬁlr“ia
R—tt

e
Here sef is Iabolloa Ior indentifico-
tion, - and P dto...

_npau technicion in special roam
equnppod with the lotest instruments.

wrt i | s
After repair, radio goes to inspection
department for actval on-the-air test.

Dixon’s Radio
Whichburg

Phone 72272

Before set is returned to you, French-
polish experts make it shine like newl

That's the story —the way your radio
gets the A-to-Z treatment by experts.
We take pride in our work; you'll be
provd of your radie. You'll say...
“GO TO DIXON'S. I'M GLAD | DIDI*

AGENTS FOR
EMERSON R.C.A. PILOT
PHILCO ADMIRAL

ROGERS-MAJESTIC

This advertisement fells a story with pictures. Readers will see and scan it

www americanradiohistorv.com

ITH few exceptions radio
technicians look on advertis-
ing as sheer waste of money,
They reason that the return
is not worth the expenditure, and con-
sider that their reputation for good
honest work at a reasonable figure
should ensure them their fair share of
the neighberhood’s radio business. Of
course, a sound vreputation built up
over a period of years will ensure a
steadily increasing trade. But it is a
slow process and uphill work; and one
dissatisfied customer—whether his com-
plaint is justified or not—can do more
harm to such a business than the good
done by two completely satisfied ones.

The reason advertising is looked at
askance by most radie technicians is
simple. Their advertising, as it stands,
does not pay. 1 have studied thousands,
probably tens of thousands, of service-
dealers’ advertisements, Not one in a
thousand was worth the money spent
on it.

They are stereotyped in their layout
and in the style of type used. Interest-
ing facts that could have been brought
out are submerged in an unattractive
assembly of garden-variety illustrations
and wording. That is not advertising;
it is philanthropy—giving nioney away!

Publicity, like anything else worth
doing, must be planned. Its only pur-
puse is to bring together in favorable
circumstances the prospective customer
and the salesman; that is the sole aim
of advertising, and it is worth remem-
bering. It is worth remembering be-
cause today publicity is high pressure.
Hundreds of thousands of firms and
people are aware of its value, and your
advertisement will be submerged in the
flood of mediocre publicity—unless you
make it outstanding! Generally, radio
technicians’ advertisements fall down
because they are not attractive enough
to warrant reading through, or because
they attempt too much in a small space.
The inevitable result is that the adver-
tiser gives it up after a period of poor
results and thinks that advertising is a
much overrated business,

The aim of any well-organized dealer
is to “feed” his staff—or himself in the
case of a one-man business—with a
steady suecession of new prospects
whese interest has already been
aroused. It is the only possible way to
run a successful business, and it can-
not be done by good will alone. Only
good publicity can supply such a flow of
new prospects. Figure one is an example
of good advertising by a service tech-
nician, which stands out by virtue of
its distinctiveness; it looks interesting
and invites the reader to scan it again.
In fact, its attention-compelling angle
1s comparable with that of the daily
comic strips.

Having drawn the reader’s attention,
this advertisement then forces its point
home. The gist of its story is that, if
the reader’'s radio is defective, he
should take it for servicing to the
dealer whose name appears at the foot
of the ad. The other illustrations show

RADIO-ELECTRONICS for
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what will happen to the radio while in
the dealer’s hands, and are calculated
to inspire confidence in the work done.
The appeal is then extended to cover
new sales by explaining in the final
paragraph that “We take pride in our
work; you'll be proud of your radio.
You'll say . .. ‘Go to Dixon’s. I'm glad
I did”

Another form of publicity with a de-
cided pull is that in Fig. 2. The appeal
of this advertisement lies principally in
the faet that—superficially at least—it
offers “something for nothing.” It in-
vites readers to phone and stresses in
the most effective manner possible that
there is no obligation. In consequence
the reader feels that, if he does phone
or write, he can ignore, without em-
barrassment or cost, whatever advice is
tendered. In other words, he feels he is
under no obligation.

Service-dealers’ advertisements may
be based on this model, although they
should not copy its (or anyone else’s)
format slavishly. Designed to bring in-
quiries, it ultimately ensures a regular
flow of both service and new sales. Once
the contact has been made between the
“prospect”’ and the dealer, personal
salesmanship and demonstrations should
produce that flow of sales and serv-
icing.

Showcards, letterheads, and window
lettering can all contribute at a small
outlay a substantial quota to the appeal
to the prospective customer. Fig. 3
shows the slogan used by a highly suc-
cessful service-technician-dealer in this
city [Bradford, England]. His letter-
head and business card carry the same
wording and on each repaired radio
in his shop stand small cards printed

IS YOUR RADIO IN
TROUBLE? ??

| can't get WBZ.

lnterference spoils program.

Do | need an antenna?

Why can’t | get FM?

We are asked similar questions sev-
eral times each day. Our advice is
given free and without obligation.
1f you have radio trouble ask our
help. I+ doesn't matter what make
or type or where you bought it. Cur
technical dept. is at the service of
all listeners.

TECHNICAL DEPT.,
DIXON'S RADIO
Whichburg
Call, write or phone 72272

Fig. 2—Thi~ ad invites free inguiries.

as in the figure. This reiteration of a
theme suhconsciously impresses itself
on the mind of all who encounter it,
and in time they associate automatically
any mention of radio with the name
of the dealer in question.

The same theme is carried into the
window lettering and—in conjunction
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with a well-arranged window and an
attractive colored fluorescent lighting
scheme—has brought this technician-
dealer the major share of the radio
business of a town of 300,000 inhabi-
tants. Yet four years ago he was al-
most unknown in this city! Such suec-
cess is an outstanding example of the
value of rightly handled publicity.

In advertising new radios far more
emphasis should be placed upon the
value of demonstrations at the dealer’s
premises or in the customer’s home.
Many dealers’ advertisements fail to
stress how much such demonstrations
can help the customer make a wise
choice. Others fall down in their appeal

Repaired
by
SHAW

“"The Radio Doctor"”’

Fig. 3—People remember shop’s slogan.

to the reader to take some definite ac-
tion. Most people already know that
any modern radio showroom will gladly
demonstrate receivers in stock, but
there is a vast difference between sub-
conscious awareness and active interest.
Good advertising will burgeon this in-
active knowledge into real interest. To
this end the dealer’s publicity should
stress the advantages to be derived
from demonstrations, while indicating
that they iniply no obligation what-
ever on the prospective customer’s part.

Whenever and wherever possible
manufacturer-dealer campaigns should
be used to their fullest. Such publicity
—while essentially concerned with the
products of one particular manufac-
turer—does succeed in bringing in po-
tential customers, and the dealer need
not refuse a sale if the customer re-
jects the advertised brand. Sales aids
supplied by manufacturers also help
greatly in making an attractive win-
dow display, an essential in pulling in
the casual passerby.

There is no doubt that intelligent,
well handled publicity pays handsomely
in the radio trade, more so perhaps
than in many other industries. The
dealer with initiative will use it to the
limit to hoost his steady trade in sales
and servicing, to take advantage of
periodic booms such as television is ex-
periencing at the moment, and to buffer
the slack periods.

His reward will be an increasingly
steady trade, constantly building up,
for advertising does not stop when the
campaign is over. Satisfied customers—
brought in by his publicity—tell others;
thus advertising is the most satisfac-
tory “snowball” in the world.

www.americanradiohistorv.com
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INEXPENSIVE FREQUENCY
STANDARD :

An economical little frequeney stand-
ard for the experimenter’s work-bench,
this unit can be used with any crystal
whose fundamental frequency is suita-
ble for the purpose. A number of stand-
ard-frequency crystals have been avail-
able at very low prices on the surplus
market.

The parts values are not critical;
they can vary approximately 209 from
the values shown on the diagram. The
tuned circuit is not absolutely necessary
and can be omitted if the points X-X
are connected together. However, the
resonant circuit gives more “kick” to
the output, enabling the operator to
secure usable harmonies up to 30 mec
with a 100-ke crystal and much higher.
of course if higher-frequency crystals
are used.

Suggested values for L and C for
different crystal frequencies are:

Crystal L (mh) C (uuf)
100 ke 20 120
200 ke b 120
500 ke 2.5 40
1 me 2.5 10
2 me 1.25 5
5 me Omit L and C and short X-X

Standard r.f. chokes and small vari-
able capacitors are built into plug-in
forms. Other combinations of indue-
tance and capacitance can be used if
they tune to the frequency of the crys-

RF QUTPUT
—p

v aC

FOR L, C & XTAL SEE TEXT

tal they are designed to work with. The
1.25-mh inductor may be half of a 2.5-
mh r.f. choke—Harry C. Aichner, Jr.

LRTA INDUCTS OFFICERS

Michael Csigi was installed last
month as president of the Lackawanna
Radio Technictans Association in Scran-
ton, Pa. Other officers of the Associa-
tion inducted at the ceremonies were:
August Cianchetti, first vice-president;
Merrill Greene, second vice-president;
James Jerome, treasurer; Howard E.
Greene, secretary; Homer Kinback, as-
sisting secretary; and Louis Perna, Ste-
phen Csigi, and John Riegel, trustees
of the Association.

The second semester of LRTA's tele-
vision school started on Qctober 10. Ses-
sions are held in Scranton Technical
High School on Monday and Friday
nights under Kenneth Cooke, the in-
structor in charge. Expenses (includ-
ing instructor’s salary) are paid by the
State Board of Public Instruction and
the Scranton School District.
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Scervicing

Fundamentals of

Radio Servicing

S POINTED out in a previous
chapter of this series, the
Father Adam of all electronic
tubes is the two-element diode.

One of the elements, the plate or anode,
is simply a piece of metal without any
special fussiness in its makeup. But
the other, the cathode (or filament), is
the key element in almost every elec-
tron tube—no matter how complicated
it may be—because the electrons boiled
out of it make up the emitted current
that goes through the tube. In tube de-
sign the cathode material is extremely
important, so let us dig a little deeper
into the subject of cathodes.

Note sereen grid in this tetrode photo.

In most tubes, the only way to make
a cathode emit is to heat it. As with
incandescent lamps, tungsten is the
only wire that can stay hot enough to
emit any practical quantities of elec-
trons without melting. Pure tungsten
filaments are used in many large trans-
mitting tubes; they are heated to a
dazzling white—to over 2,000 degress C.

Tungsten, while it stands up under
heat, is not the best emitting material,
and therefore many medium-sized
transmitting tubes have tungsten fila-
ments coated with thorium. These
thoriated filaments liberate plenty of
electrons when they are heated to a
bright yellow—about 1,700 degrees C.

i — Part X-Triode and tetrode

By JOHN T. FRYE

But the filaments or cathodes of most
radio and TV receiving tubes are coated
with a mixture of harium and strontium
oxides on a nickel-alloy base. They
need be lLeated to only approximately
700 to 750 degrees C to make enough
electrons boil out.

There always has to be a villain in
the piece though, and the mustache-
twirler of electron-tube current flow is
the space charge. Picture the stage set
for plate-current flow: the filament is
heated and a positive charge from the
B-battery or power supply is connected
to the plate. Some of the electrons
emitted from the cathode are pulled
across to the plate by its positive
charge. But other cmitted electrons are
not reaching the plate because the B-
voltage simply isn't high enough; and
they are just standing around between
the filament (or cathode) and the plate
doing nothing. This little cloud of not-
so-innocent bystanders is called the
space charge; being composed of elec-
trons, it is charged negatively.

Now, as the heat of the cathode boils
out more eleetrons from its surface,
the space charge tries to push these
electrons back onto the cathode—the
negative space charge repels the nega-
tive emitted electrons. The positive
plate is shouting, “Come on over!” to
the electrons, but the space charge is
commanding, “Get back on that cath-
ode!” The space charge is nearer the
cathode than is the plate, so the newly
emitted electrons feel the effects of the
space charge much more than those of
the plate. Result: fewer electrons get
to the plate and plate current is low.

One way to cut down the bad effect
of the space charge is simiply to cut
down the space. In the 25Z6, for in-
stance, the cathode and plate are only
.02 inch apart. Another way is to put
a little mercury in the tube. When the
filament heats, the mercury vaporizes
and becomes a gas. When an electron on
its way to the plate hits a mercury-
vapor atom, it knocks loose one of
the mereury atom’s electrons, which
promptly beats it over to the plate like
a little boy at the end of a school day.
The mercury atom now is missing one
electron. Looking around, it discovers
the space charge and snatches an elec-
tron from it. The mercury atom is
whole again—and eleetrically neutral
—but by gobbling up that electron from
the space charge, it has reduced the
space charge and aided the hard-work-
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tubes =

ing plate to attract a larger current.

Enter the triode

The early radio engineers, viewing
this steady flow of electrons from cath-
ode to plate, began to feel like small
boys watehing the stream coming out
of a garden hose: they wanted to stick
something into the ecurrent and see
what would happen. The something
they inserted was a grid, and that is
how the triode tube was born.

The grid is a mesh of fine wire wound
around supports so that it surrounds
the cathode. The photo of a broken-
open triode shows the grid wires plain-
ly. The drawing of Fig. 1 shows the ele-
ment structure of a typical triode vac-
uum tube.

The control grid, as its full name
goes, is usually biused ncegative with
respect to the cathode; that is, a nega-
tive d.c. charge is permanently placed
on it. Sometimes a small battery is
used, at other times the negative ter-
minal of an a.c.-operated power supply,
and in still other cases other methods
are brought into play, But the net re-
sult is that the grid is more negative
than the cathode.

1f the grid were positive, it would
act somewhat like another plate—it
would attract electrons, and there

¥Fig. l—Arrangements of cathode and
filament, grid, and plate in triode tubes.

would be a grid current just as there
is a plate current. Although the grid
ig positive in a few rare circuits, it is
negative in most applications and does
not attract any of the emitted electrons
to itself.

Like a water-logged life preserver,
a negative grid not only is no help, it is

RADIO-ELECTRONICS for
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52|
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for your shop!
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heneh that will make an attractive addition to vour rervice
hop. Easy to assemlde, low rast, large enoungh to ace I
coinmaodate & big TV chassis! This bench has leen
carefully designed to be ultra.efficient as to working
<pace, tool location, ete. Don’t miss this valuable feature
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a hindrance—it not only does net pull
electrons away from the ecathode but
pushes them back!

So here we have the plate pulling
electrons from the cathode and the grid
pushing them back on. The question is:
who has the most to say in this war of
purpeses? Answer: the grid. Reason:
because it is so much closer to the
cathode than is the plate.

When the grid goes negative, it is like
a traffic policeman putting up his hand
—traffic slows down or stops, as de-
sired. When it goes more positive (or
less negative), vou e¢an imagine the
policeman vigorously motioning all the
cars to move on. When the plate volt-
age changes, however, it's as though a
policeman 10 blocks away were direct-
ing the traffic. There is some effect on
the electron traflic around the cathode
but not much.

When the grid does become less nega-
tive and lets the plate pull electrons
away from the cathode, the electrons
pass right through the spaces in the

Fig. 2—Test setup shows mu of a triode,

grid mesh, just as the cars in traffic
o by the policeman.

With al! this in mind it is easy to
see why the grid voltage has much more
effect on the plate current than the
plate voltage has. To state it another
way, a small change in grid voltage
produces a change in plate current
which could only be duplicated by a
much larger change in plate voltage.

You can prove this yourself with
equipment no more complicated than
that shown in Fig. 2. The 6J5 is ar-
ranged so that both grid and plate
voltages can he varied and plate cur-
rent read on the milliammeter.

Suppose we start with —8 volts on
the grid and 4250 volts on the plate.
Because of the construction of the tube,
the plate current is 9 ma.

=1 BLOCKING OR
COUPLING
PLATE SAPACITDR
LOAD
RESISTOR

GRID BIAS
BAT TERY
AC OUTPUT

$+

Fig. 3—A plate load resistor is added,

L" i

Now we change the grid voltage to
—10. The milliamneter reads 5 ma,
which agrees with the idea that making
the grid more negative pushes more
electrons back on the cathode so they
can’t reach the plate. Remember, then,
that to decrcase the plate current by 4
nia, we had to make a 2-volt change in
erid potential.

Now reset the grid voltage to —8
(so that 9 ma is flowing again). This
time the object is to see how much the
plate voltage must be changed to get
plate current down to 5 ma. So we

www.americanradiohistorv.com

vary the plate-voltage control until the
current is 5 ma. A look at the plate
voltmeter shows 210 volts. Note that
« Su-volt plate-potential change wus
necessury to get the same effect on the
plate current as acas obtained with
only a 2-volt grid change! The ratio of
the two, 40,2 or 20, is the amplification
factor (mu or pn) of the tube.

To make practical use of the tube as
an amplifier, however, we must have
some way of taking the amplitied volt-
age changes and feeding them to other
points in the equipment. The plate load
resistor in Fig. 3 iz the gimmick that
solves the problem. As the plate cur-
rent changes because of grid-voltage
changes, the current rising and falling
through the resistor ereates a changing
voltage drop across it. 1f the tube is
operated correctly, the voltage changes
across the load duplicate exactly the
voltage changes at the grid, except that
they are much larger.

They are wnot 40 times as lavge,
though—there's a fly in the ointment.
Every time the plate current rises, the
dvop across the resistor rises too . . .
it must to furnish output. But the volt-
age on the plate is now less because
nmuch less than the full battery voltage
reaches the plate. Of course, the less-
ened plate voltage does not entirely
nullify the effect of the more positive
grid voltage, because, as you rentem-
ber, plate voltage is not anywhere near
as effective in controlling the tube as
is grid voltage. It does cut down the
amplification somewhat, however, and,
depending on the values of resistance
and voltage used, the output voiltage is
only about 14 times the input.

pu
C/ Vd
Y N
7/ 7

7 =
CATHODE HEATER CONTROL GRID SCREEN GRID  PLATE

Fig. 1—Sercen between grid and plate.

There is one point to get straight:
the tube does not take the input volt-
age and stretch it in some mysterious
way to get a bigger output. The tube
really does not amplify at all! 1t is a
control deviee. It works similarly to
the filling station hoist that sends your
car up in the air so the garageman can
work underneath it. The attendant
works a little valve—and presto! vour
3,000-pound automobile rises before
vour eyes. It isn't the attendant's hand
that does the work, of course. It's the
compressed air stored in a tank, re-
leased in the desired quantity by the
little hand valve.

A vacuum tube is just like the little
valve and the plate or B-battery like
the stored compressed air. The incom-
ing signal on the grid simply releases
and dams up the stored electrical en-
ergy in accordance with its desires.
There is no grid current, so no power
is taken by the grid either from the
batteries or frem the controlling input
signal. The output voltage—every bit
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A COMBINATION

20,000 owms per vor MULTI-METER
and TELEVISION KILOVOLTMETER

The New Model
TV-20 =

Specifications:
9 D.C. voitage
Ranges: (At
20.000 ochms per
oit)

0-2.5, 10, 50/100/
250/500/ 1.000/
5,000 / 50,000
Valts)

8 A. C. Voltage
Ranges: (At 1,
000 onms per
volt)

0-2.5 +0/50/100/
250 590, 1000/
5.000 veits

5 D. C. Current
Ranges
U-50 Microamperes
0-5/50 500 Malli-
amperes
0-5 Amperes
4 Resistance
Ranges:
0- 2 000 /20,000
0-20
| Menohms
Added  Feature: In- 7 D. 8. hanges:
cluges an Ultra High (A1l D. B,
Frequency Voltmeter Blnlti has:ﬂ Ic:ln
Probe with a frequen = -
¢y range up to 1.000 :" a 600 ohm
MEGALYCLES. when 1ne)
plugged mto the Mod- 4 to + 10 db
el TV.20. the V. H + 8 10 + 22 dh
Frobe converts the unit + 22 to 4 36 ub
inlo a Negative Peak- + 28 o + 42 db
Reading H., F_ Voit- + 36 10 + 50 db
meter. + 42 to + 56 dn

+4B|u¢b2ﬂh

The Model TV-20 operates on selt-eon- °

tained batteries, Comes housed 10 beau- ulnul Voitage

tiful hand-rubbed oak cabinet com- ranges

vlele with dortable cover. Bwlit-1n High NE to QJ 10 50
oltage Probe, H. F. Prabe. Test Leads T 100 230 300, -

and all operating instructions 1,600 Volts

The Model 88-—A Combination

SIGNAL GENERATOR
and SIGNAL TRACER

Signal Generator Specifications:
*Frequency Range: 150 Kilo.
eveles to 50 Megacycles. *The
R.F. Signal Frequency is kept
completely constant at all out-
put levels. *Modulation is ac-
eomplished by Grid-blocking ac-
tion which is eanally effective
for alignment of amplitude and
frequeney modulation as well as
for television receivers. *R.F. ob-
tainable scparately or modulated
by the Audio Fregueney.

Signal Tracer Specifications:

"Vses the new Xyhania IN34 Ger-
manium erysial  Dode  which  com-
bined with a rpslll.mxe-upuclu net:

voenes "vane o 300 $ 2 8“1
SUPER METER

Ve les
A Combination
VOLT - OHM - MILLIAMMETER
plux  CAPACITY REACTANCE.
INDUCTANCE and DECIBEL
MEASUREMENTS.
VOLTS: o ‘|In .51

range of 300
10 30 Megacycles,

The Mcdel B8 comes complete with all test
teads and sperating instructlons. ONLY

b.c.
1500

57737150
som. AC. S 0 1o 15
100 30N [T T | oUTPU
VOLTS: & 1w | a1/ i
D.C. CURRENT: [T 1 15 150 ma
to 15 Amns. RESISTANCE 010
| 100000 ohms. 0 10 Iﬂ \les.u!m-l CA-
PACITY: 1w 4 \fd

2 e
(Qnality_teet for (le«lrol\liui REACT.
ol

ANCE: Too 2700 134,000 ahms
o 3 Megohme.
INDUCTANCE 1.75 to 70 Henries: 35
10 R 000 Henrles.
DECIBELS: 10 te +18. +10 to 438,

+30 1o +58,
The model 670 comes haused In a ruued
crackle-finlshed steel ¢ab-
inet complete with lesis
leads and operating in-
NET

structions. Size 5V
79" x 3",

Specifications:

# Tests all tubes including
4, 5, 6, 7, Octal, Lock-in,
Peanut, Bantam, Hear-
ing-aid, Thyratron,
Miniatures, Sub-Minia-
tures, Novals, ete. Will
also test Pilot Lighis.

Tests by the well-estabs
lished emission method
for tube (uality, directly
read on the scale of the

The New Model
TV-10

TUBE TESTER

meter.

# Tests for “shorts” and
*leakages”’ up to & Meu-
ohma.

# Uses the new self-cican-
ing Lever Action
Switehes for individual

element testing. Because
all elements are num-
bered according to pin-
number in the RMA base
numbering sysiem, the
user can instantly iden-
tify which element is
under test. Tubes having
tapped filaments and
tubes with filaments ter-
minating in more than

The Model TV-10 oderates on 105.130
Vaolt 60 Cycles A.C. Comes housed in a

beautiful hand-rubbed aak cabinet com- s39 one pin are truly tested
clete with Portable cover. NET  ith the Model TV-10 as

any of the pins may be piaced in the neutral position when necessary.

% The Model TV-10 does ot use any combination type sockets. Instead
individual sockets are nsal for each type of tube. Thug it is impossible
to damape a tube by inserting it in the wrong socket.

# Free-maving huilt-in voll chart provides complete data for all tubes.

# Newly desighed Line Valtage Contral compensates for variation of any
line voltage between 165 Volts and 130 Volts.

TELEVISIUN SIGNAL GENERATOR

Enables align-
ment of Tele-
vision 1. F. and
front ends with-
out the use of an
Oscilloscope

The New Mode!
TV-30

Specifications:

Frequency
Range: 4 Bands
—No switching.
18—32 Me. 36—
65 Mc.54--98 Mc,
160—250 Me. Au-
dio Modulating
Frequency: 400
cycles (Sine
Wave). Attenu-
ator 4 position.
ladder type with constant impedance con-
trol for fine adjustment. Tubes Used:
6C1 as Cathode follower and modulated
buffer. 6C4 as R.F. Oscilator. 65N7 as
Audio Oscillator and power rectifier.

Model TVv-30
comes complete
shielded ¢a-
lead  and
all operating in-
structions.

0.4

The New Model 770—-An Accurate Pocket-Size

VOLT-OHM MILLIAMMETER

(Sensitivity : 1000 ohms per volt)
Combact-measures 34" x 5" x 214",
Uses latest design 277 accurate 1 Mil
D*Arsonval type meter. Same zero ad-
justment holds for hoth resistance ranges.
It is not necessary to readjust when
switching from one resistance range to
another. This is an important time-sav-
ing feature never hefore included in a
V.O.M. in this price range, Housed in
round-cornered, molded case. Beautiful
bl'ick etehed panel. Depressed letters
fillel with permanent white, insures
long-life even with constant nse.
Snulﬂcatlnns A.C. VOLTAGE RANGES:

150 200 1500/3000 solts,
OLTAGE RANGES: o0-7) N

Cc NT RANGES: 0-1'2/15/1%m
Ma, 0-1% 3 5
2 RESISTA RANGES: 0-500 Ohms. 0-1
Megchm.

The Madel 770 comes eomplete
with  seif-contained batteries.
test feads and alf oderating
Instruetions.

13

20% DEPOSIT REQUIRED ON ALL €.0.D. ORDERS

GENERAL ELECTRONIC DISTRIBUTING CO. new' vor« -,

Dept. RC-12, 98 PARK PLACE
N. Y.
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MONEY BACK GUARANTEE-— we believe units offered for sale by mail order should be sold
only on a ""Money-Back-l1f-Not-Satisfied” basis. We carefully check the design, calibration and value
of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or
refund. You, the customer, are the sole judge as to value of the item or items you have purchased.
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You Build ‘Em Iin One Evening—
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NEW! Sensational TY-FM

SWEEP SIGNAL
GENERATOR KIT

Model 3G0-H. » Crystal
marker osciltator with va-
tiable amnlliude. o Covers
all TV and FM alignment
frequencies  between 500
ke and 228 mc. o Nweep-
width vuriaile from 0-30
me, with echanical inductive sweep. o All TV and
FM Channels marked directly on panel for instuu
wnrs refetenee. ® I'rovides Iir injection with exterial
signal generator marker. o Phusing control included.
e Vernler driven, tuning dial for master oschilator
directly callhrated in frequencles. o 3S-tolor elcherd
panel, and dierable steel cabinet. o Catnplete with al
tuybes: BX5GT, 12407, l\\‘g’ GC1's. Crystal not 1n
cluded. Size: " x 8" x 63",

Complete Klt, only s 529-95

FACTORY-BUILT AND TESTED

MODEL 360, Iteady to use. ... $39.95

§” SCOPE KIT

Model 400-K. Lahorulory
precislon scobe. for M,
AM & TV servicing. De
flection  sensitlvity .
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tHorizontal sween cireubn,
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cles. Qranli sereen. Op
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.
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GENERATOR KIT
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of 150 ke to 100 mc wlth
£ fundamentals to 31 me. Col
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Complete with tubes. 10” x 8* x 4% " J.color 9'95

etched FI'Ai“lel-
$29.95

CTORY WIREC AND ALIGNED
Model 320. Read¥ o us@. .. .oopuinn v
SEE THESE INSTRUMENTS AT
YOUR LOCAL JOBBER
Complets simuiitied] instructions and
illusirations come with every EICO -
Instrament KIt, making it pure enjox
ment to bulld your own equlpment.
Nothing more to bitv. Anyone can hilld
them. Write for catalog

ELECTRONIC INSTRUMENT C0.. INC.

276 NEWPORT STREET
BROOKLYN 12, N. Y.

Model 400. Fulty wired, assembled. and tested $69.95 €

Servicing

of it—is energy from the B-battery. If
there were no grid signal, there would
just be a steady d.c. voltuge across the
load resistor. There would be no output
hecause the capacitor prevents d.c. from
passing. But when the grid signal starts
alternately repelling and passing elec-
trons, the d.c. across the resistor rises
and falls with the plate-current
changes. That gives it an a.e. charac-
ter, and it passes through the capacitor.

The screen grid

You renmember that, while the am-
plitication factor of the 6J5 is 20. we
could get a real amplification of only
14 times in the practical civcuit of Fig.
3 because plate-voltage changes gum-
med up the works. The cure is to add
another grid to the tube. Called the
sereen grid (or simply screen), it is
located between the control grid and
the plate, as in Fig. 4.

The screen operates at all times with
a positive voltage on it, a voltage about
half that of the plate (more or less).
The hookup appears in Fig. 5. The

Fig. 5—UCireuit of a tetrode amplifier.

screen voltage is fixed and does not
vary with the plate current. Because it
is positive. it helps the plate attract
clectrons from the cathode; most of the
electrons, however, pass through the
screen wires and go to the plate—
screen current is very small.

Now the tube works just as before,
with this exception: while the plate
voltage changes periodically (just as it
did before), the sereen voltage does not.
And because the screen is closer to the
electron source (the cathode) than the
plate, its pulling power is greater. As
a result, the plate voltage changes don't
have anything approaching the effec-
tiveness they had before in cutting
down amplification. Even when the
plate voltage is low, there is almost as
much positive force pulling electrons
through the tube as when the plate
voltage is high. The amplification of a
tetrode, as this tube is called, is many
times higher than that of a simple tri-
ode.

Another advantage of the screen is
its reduction of grid-to-plate capaci-
tance. Those two elements form the
plates of a small capacitor through
whiel some of the tube's output can
feed back to the input, especially at
higher frequencies. Feedhaek ean pro-
duce all kinds of hawr-raising eftfects, as
we will find later on, but the screen
grid, placed right in the middle of the
grid-plate capacitance, breaks it up by
acting like a shield or screen (hence
its name) and reduces the capacitance
(which may be several micromicrofar-
ads in a triode) to something less than
.01 unf in the tetrode.

In the next chapter we will take a
quick glance at a couple of more tube
types and then wade into tube charac-
teristics. Knowing the characteristics
of a tube is just like having a trusted
friend give you the fowdown on a com-
ing blind date: it tells you exactly what
kind of a performance you can expect!

SERVICE SHOP HAS ROLLING TEST CABINET

Phote by J. J. Cook

Thie is the service-beuel section of Waril Custombuilt Radio in New York City.
The test eabinet has four panels of instraments and is mounted on a roll table
s that it can be used where needeld. All taldes and racks are made of steel. Fuses
are provided for all beneh a.e. outlets and a master switeh turns off all power.

An adjustable fhioresecent
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lamp over the bench illuminates the eriticul spots.
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Mail Centers

\\,_ and 7 Store Qutiets
* o speed orders

a yette

RAD/O

ELECTROANEWS

* % % % 29 YEARS SERVING & SAVING MONEY AND TIME FOR 500,000 HAPPY CUSTOMERS * % % *

FREE! GET YOURS QUICK!

(IF YOU DELAY THERE MAY BE NONE LEFT—SO MAIL COUPON NOW!)

SUPERB CHASSIS BRINGS WIDE ACCLAIM
COMPLETE AM-FM RADIO

e Stotic-Free FM

.. ¢ 8 Tube Superhet
¢ 10 Inch Speaker

ONLY $47,50 vith

Tubes

Here's & powerful, deluxe FM-AM chassis thet brings in regular broad-
cast programs plus brilliant, staticless FM — a two-band receiver for
the price of one! This complete unit includes a built-in power supply,
10" speaker and loop antenna for AM reception...ready for installation
in. a suitable cabinet. Highly selective and sensitive circuit covers
550-1600 KC and 88-108 MC bands. Connectlon is provided for an ex~
ternal FM antenna, and an input jack for record player attachment. Hes
3-position tone control. Tubes: 12AT7, 6BE6, (2) 6BA6, 6AQ5, 6ATS,
6ALS5, 6X4 rectifier for 110v. 50/60 cycles AC.

IN820R—With Tubes...Shipping Weight 20 lbs........................47.50
HI-FI MADE EASY FM-TV SWEEP GENERATOR
with SPEAKER COMBINATION R
WOOFER-TWEETER $20.36 § A

.. (Available Separately)
12"WOOFER
PM dynamic with
1* voice coil; 6~
8 ohms imped-
ance. 6.8 oz Al-

nico magnet. Cae o
pacity 14-18 Complete FM-TV frequency cov-

= watts. erage from 2-227 MC on 3 bands,

= Sweep width 500 KC to 10 MC.

GINTIOR seevserecerens 5.95 Dial calibrated directly in fre-
quency. Maximum output 500,000

. .TWEETER microvolts. Built-in power line
High Freq. Adaptor liltedr. iGhe"e?lt‘lw outputR;_.n bS:
used either or pure . 10
ll?es'p:s:)ec:c';::. 125 volts, 50/60 cycles AC. Steel
Impedance (units | cebinet finished in gray wrinkle
in seriea) 6-8 | enamel. Stpg. Wt. 16 Ibs.

;’,E‘:‘;‘vf}‘:;:’.’,'s";t 25N21736R eeeerererernrrerere 34.95
ied wit it
Y Screen for 12° ELECTROLYTIC

1T speaker, No fllter
network or additional space re- CONDENSER SPECIALS
quired. i

TR
a BAVYG 2
22N19384R—Wt. 3 Ibs....... | 4.4} il ‘ gEacld) 7|

DUAL SPEED ADAPTOR ;
Prong Mounting Can Type

Adapts f

your stand- 4

o stande /_j__:c‘@j . {Bach 25¢ 10 for $2.25
l"ue.;'eg ;‘; |w A Stock No.|Copacity MM.: Voltoge
the new 45 x“ >

oty SO R Pl 99N34B2F | 30-50/20100] 150750 10
RPM records. Kit includes speed 99N3494R[l'-10,‘10/20 450.7350/2%
reduci table, special pickup 99N3491R | 30-30-15/30 450750
assembly and pickup. 99N1469R [ 20720720 350 300250
34N22610R=Wt. 5 lbs....... 11,95 99N3441R | 30-507100 L 150/2

SHOP IN PERSON AT LAFAYETTE OUTLETS

NEW YORK: 100 Sixthk Avenue & 542 E. Fordham Rd.(Bronx)
CHICAGO:901 W, Jackson Blvd, NEWARK: 24 Central Ave.
BOSTON: 110 Federal St. ATLANTA: 265 Peachtree St.

DECEMBER, 1949

| 99N9604R—Less Tubes...8.95

NEW 1950 CATALOG\GOING FAST
164 PAGE BOOK

Brimful of Best Buys in

TELEVISION

AM & FM RADIOS
HI-FI SYSTEMS

PA EQUIPMENT
ELECTRON TUBES
RADIO PARTS
HAM EQUIPMENT
PHONOGRAPHS
APPLIANCES

TEST EQUIPMENT

XMAS GIFT IDEAS
Plus

A BIG 16 PAGE /

BARGAIN SECTION
Every mail brings us hun- the vast electronic field.
dreds of new requests for Mail coupon for yours NOW
this latest ond greatest ~ also start saving money
L ofayette Cotolog - bulging at once l‘fy vsing the. coupon
with the biggest borgoins 9 order items on thns.pa e.
we've EVER offered in over Rememgeov.d Lafoyette sb °l:
29 years of leadership in mous :@ay money-hac

di ind o uarontee insures your sotis-
the rodio industry, it's ?oction! Get your FREE copy
practically o free encyclo pofore this edition is ex-

pedio of everything new in housted.

LA S O S SR S S O S 8

| TYPICAL CATALOG BARGAIN HAS MANY USES

5 TUBE HIGH GAIN PRE-AMPLIFIER T3

S-tube, four stage preamp. In-

put suitable for high impedance ONLY
low output pickups and high im=

pedance mikes. Has single cir $8 95
cuit mike jack, volume and tone e
control and replaceable fuse.

Shipping Weight! 10 lbs.

LAFAYETTE RADIO, Dept J1.9 DON'T FORGET 7g |
901 W, jackson Blvd., Chicagoe 7 ORDER BARGAINSI
100 Sixth Avenue, New York %3

Check here for FREE Catalog (Please don’t check if
you already have your catalog.)

[}
|
|
|
|
Please fill attached order. ! enclose §..........in post- |
al note, money order or check. {Include estimated |
shipping charges based on weight and zone. Overpay- ]
ments promptFy refunded), 1
|
!
i
1
I

ADDRESS: « ¢ v v oo v it e tnnserenennnnnnn
bCITY . o.ovvveeee . ZONE. . .STATE. v v vnn. ..

s
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MID-AMERICA’S
UNBEATABLE

LOW PRICES

Terrific Value!
REMOTE CONTROL & INTERCOM

hi-.'- ———— MA-t6I9 56-95
wamre & . Kemote ontinl R
bl K3 cf-r S e Mo, Eitter
O O id Weiin o temsle it
# P Jilctursl ahive may he

e T nsed o uperate. modu

— e L late ot moniter  radio

seis. linterpbone v

vithgd ger the tus unlts over distances ub o

Wil ' Kvervtbiing liratisl eu and i original pack
ni; liciuwles  gustn 1 houks  for operation 4nl
imlnitonatus  arel X Iroie CcalvEas  cRrrving  case
tar whicts ven IE Ml @ miltitisle  of uses  Fit cun
talne soasiting U pa Blate beald rolay s althi
PE-oR and B'l-T0 plage, sealisl awdiv transfopmers,
ANieT time: parts Rogalred ror apera e bt st =uil

inexgeansive 117 mieropduses. headsots

angl 12 sulte TG from ardipars Hashlishit cells Mai
irnit W txAA WYL remole  messures
%3 ' It's a haeain for hams amd experd
pntees ! Limitsd qoantity availanle

T-17
MICROPHONES
MA-1601 6%¢

Famoug T-17 carhon

ik with bult-in Liss

tiiter. Fusli to Laik lsstlim in hamlle
pnercd calile with Pl pdag Used bt ro
tared and a gKreat huy at our rock-botton s §
thieal for amateur moblle equipmesd_ 1'A  and
e with 1RC-261 above

o fout wihiet-
ndi-

e
for

TINY 60 RPM
Synchronous Metor

MA-1723 .. ... 51'89

Used by model makers, dJdisplay
matvalacturers, #te Turns at 61
BRI with 26-35 volt, 60 cyele
e Operates from 110 120 ialt

witly transfori=r g hely
1157 jJeep with 137 diameter: has %™ shalt 17 Japsx
Made by Cramer and worth far more than our low
lalee for both units

" Universal e
Matching Transformer ﬂ:r
MA-2597 vess 89e
Ratub 205 watts with extended fre

quency range to 1000 IS0 Matches

spenker solee colls from 3 10 15 shms with line im-

bedairies trom 50 to 10U ohms in elght stepx: tarther
iiiations possible by parclleling taps. Widely useil

in lipge or plate tu veis mil rircults. Shielded and

termetivally  sealed | Ineasures  snly  37x23"<1% "
Excellent for set-builders. servicemen. experimenters.

Big Savings!
MATCHED PAIR
IF TRANSFORMERS

2is KO for auto sets. 2%° Lhigh. 1 '” square
pade lug  peimdme. Color coded  leads
MA-502235- 1=yt 29¢? Mateled 45:
MA 502236 —Cutpin 29¢§  Puir

305181 stareland 37 hixh 134% sy Spade lugs
Cinded leads, Loput 1F with grid eap lead.

MA502222.23—Matcied 435 KO-1F pair, only 49¢

STANCOR TELEMATCH
Repular List $0 50
NOW ONLY sl '95
Uped by TV et owners everywhere! Increases an
tismin efffciency, minjinizes khost lmakes, rejects al
juvent channet Inteérfetence. Altuches to 8ntenna
terminals of set with 300-ohin twin lead Provided
that's all there is to installation’ Brand new. orig
inal display eartons: complete with Instruetions

STANDARD MICA CONDENSERS

Burgain Low Price—10¢ Eadly
25 of One Trpe for $2.00

50 of One Type for 3,49

100 of Une Type fur 5.69
Aot ool 1l 111 oni3
e 000047 i [N ik
e N0 U3 001 L IR
0V 27 100068 00068 00

ORDER FROM THIS AD!

&l priees f.0.b, Chieago, 25%, deposit required on
=.0.D.. orders, pay balance ptus postage on deliverv.
fend orders to Desk RC-129. Minimum order $2.50.

— ~a —

“MID-AMERICA €O.Inc.

~

LN Chaaga Lk

ETOEE WARISEOWSL

2412 5. Mickigan Ave. Z307 & Archar Ave.
[ Chbians LE, L

Servicing

Intermittent Filaments

By DAVE GNESSIN

HE elusive intermittent is the

bane of the serviceman’s life. It

follows no rules and keeps no

hours. The raucous noise that ema-
nates from the rear of most service
shops is due largely to receivers operat-
ing open, full-blast (just as in normal
operation in the home!) in the hope that
the intermittent may be at least located,
if not repaired, Many’s the kilowatt
consumed by electric radiant heaters
operating on radio equipment on the
service bench, in the hope that applying
excess heat will open up the intermit-
tent.

Like the poor, the intermittent will
probably always be with us. But the
malady will prove less virulent if we
attack the disease with all the weapons
at hand.

One such weapon is described here.
Its purpose iz to indicate immediately
when a tube filament is open, be it even
for a period hardly long enough for the
receiver to go dead, cool off, and then let
the filament wires fall together again.
This condition accounts for a fair pro-
portion—though by no means a najor-
ity—of intermittents, and represents a
type very hard to find.

Other uses will be found for the de-
vice, such as indicating which tube in
a series filament string is open. This
quick technique might be applied as
standard practice to all transformerless

| receivers arriving at the shop with fila-

ments out.

An octal (or loctal or  niniature)
adapter, with prongs on the bottom and
an octal (or loctal or miniature) socket
on top is cpened to admit the pair of
wires from a miniature neon test light.
This pair is connected to the filament
prongs. (Different tubes have different
filament terminals. Adapters should be
prepared and marked on the base for
ready identification). A whole set, cer-
tainly no less than six, should be made
up.

In using the device, the tube is re-

| moved from its socket and the correct

neon adapter is plugged in. The tube is
then inserted into the adapter, with the
neon indicator hanging out. See Fig. 1
for the setup. This is done for all the
tubes in the receiver. Fig. 2 shows the
application to three tubes; it holds for
as many tubes as are in the receiver
being tested.

How does it work? The neon indica-
tors fire ut about 90 volts. Since tube
filament: don't rate that high, the indi-
cators normally will not ignite. When
they don’t light up, they don’t draw cur-
rent. Hence. they will not atfect normal
operation. If one tube is open, as in Fig.
3, the filament string is broken. The
series filaments will not light.

With no current flowing through the

www.americanradiohistorv.com

series filaments, both terminals of the
neon bulb across the open filament are
at full line potential (117 volts). The
neon tube immediately ignites and stays
lit as long as the filament of its asso-
ciated tube is open.

Note that only the neon lamp across
the open filantent lights. The other in-
dicators still have low-resistance fila-
ments across them, shorting them out of
the ecircuit. Thus the open circuit,
whether intermittent or permanent, is
immediately marked. Remove the lit
neon adapter and faulty tube. Replace
the faulty tube. Now watch the circuit
for a while to see if any other neon in-
dicator flashes. If all is quiet, the
trouble has been spotted and repaired.

CABLE BROUGHT INTO
ADAPTER QN ®Erway SIDE
TO BE NEAR FILAMENT PINS

Fig. |—A tube in the adapter assembly.

Two-way octal and other adaptors are
available. They come apart for wiring.
It may be necessary to drill a hole in
the cover of the assembly to accommo-
date the neon-indicator wiring. If no
adapters are available, they can be
home-made, using old tube bases and
sockets. Make them sturdy; they will
undoubtedly be plugged in and out
very frequently.

NEON NEON NEON

I _._l_/‘x_|1
HTVAC |
Iig. 2—Lamp shows up the bad filament.

This information is made available
with the permission of Fred Colton,
who has used the procedure for some
time in his Columbus, Ohio, service shop.

(Another quick way of checking a
suspected filament string is to measure
all filament voltages with an a.c. volt-
meter. An abnormal tube will often
show surprisingly (to the uninitiated)
high or low voltage acvoss the filament.
—FEditor.)
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ESSE RADIO CO. (( :

3¢ 3 5;92(1.61/ O//er

ESSE WILL BUY ANYTHING ELECTRONIC
Attention Factories, Hams, Dealers, Individuals
.o . just Anybody

Some of the equipment listed below is urgently needed by our
company to meet the demands of customers and we will pay the
highest cash prices. Send letter with full description describing
condition and quote price. We will immediately answer and if we
can use your equipment, we will authorize you to send it to
us COD.

We are dealers in surplus electronics and we are interested in
anything dealing with radio or television. We are especially inter-
ested in large quantities of surplus and anything that can be
bought at a bargain price. Please den't hesitate to write us im-
mediately. Quote us prices on what you have and give us o full
detailed description. We will nct answer any letter unless de-
scription and price is quoted.

WE NEED AT ONCE!
We Are Especially Interested in Large Quantities
BC-348 Receivers, AC or DC models
EC-312 Receivers
BC-221 Frequency Meters
SCR-522 Transmitters & Receivers

Large stocks of condensers
Large stocks of resistors
Large stocks of speakers
BC-224 Receivers

Hollicrafte:s BC-610 Transmitters

Any factory built transmitters and re.
ceivers such as Hallicrafters, Na-
tional, Temco, Callins, RCA, RME,
Hammerlund, Millen, Meck, Har-
vey-Wells, Meissner, Sonar, Me-
Murdo-Silver, Gonset, Stancer, Bud,
etc.

Amoteur or commerciol sets
Large stocks of tubes

Large stacks of transformers

BC-342 Receivers

Police type VHF transmitters and re-
ceivers for mobile application

Collins ART-13 Transmitters

APS-1

SCR-269F or G Fairchild or Bendix
ADF's

Heodphones in quantity lots

Microphones in quontity lots

Field

Sound-powered telephones

3's

telephones

We are especially interested in any factories, dealers or other autlets giving
us a list of surplus electronic equipment that is for sale so that we may submit

our bid.

INDIANAPOLIS
INDIANA

HASH FILTER
Mounted on strip 315" x 1”. Contoins two hash
chokes & one dval .35 MFD 400 Volt bathtub

condenser.
Price ) .50

PP-51/APQ-9 RECTIFIER-POWER UNIT

400 cycle 115 V. Contains 4—5R4GY tubes, 2—4
Mfd. 1000 V. DC condensers, 2—1 Mid. 1500 V.
DC condensers, 400-2600 cycle transformers, pow-
er resistors. etc. Weight 38 lbs. Size 21'L «x
5-1/3"W x 7%, H $4.95

TURBO AMPLIFIER

Used for ports—shipped complete with the fol-
lowing tubes: 2—7C5's, 1—7Y4, |—7F7.
Price $1.00 ec.

BC-1158 TRANSMITTER AND

MODULATOR

Mode by Bendix for airborne operotion. Designed
for remote control. Pawer source 28 V. DC input
{nct included]. Operates in any place in the
53.60 Mc. ond 80-88 Mc. frequency band. Is
crystol controlled (crystals not included). Has
RF stages, omplifier and driver section, contains
4.815's and 10-125N7 tubes, 1-0/150 DC milliomp
Weston meter which can be switched to various

circuits. Hos exhaust fan for ventilotion. Can
easily be converted to operate on several fre-
quency bands. Size 12” x 8”7 x 18", 45 |bs. Limited
quantity $§27.50

8C-221 FREQUENCY METER
Covers 125-20,000 Kc. Battery or 110 V.
AC or vibro-pack operated. A beautiful

AUTOMATIC DIRECTION FINDER
RADIO COMPASS SCR-269-G

Brand new in original crotes. Mode by Bendix. A e
Complete, a truly mognificent buy for aQirplane instrument. The finest we hove ever had.
owners of boat owners $125.50 $69.50 A TREMENDOUS BARGAIN
Quartz Crystals without Holders
CABLE CONNECTORS AND PLUGS Get on ossortment of these and grind to your
. own frequencies ar use them os they are. 5x.6
Chaice .25 — All Brand New B-cut | d § d d d
Manufacturer Type Price rom (O S G T o I 1
Amphenal AN3I01-16-10P 25¢ coch {Ready to use]. We will give yau on ossort-
Amp:eno: »2133!&-!5!5855 ggc eec: ment of these from approximately 13 thou-
Amphenol 22! c eac - B
Ll ~AN3102.23. 16 oc cach sondths of an inch to 24 fhousond?hs' of an 'lnch
Amphenol AN3102.28.10P 25¢ cach P A yrt:ereby youl can grind {go iredquencses desired.
Amphenol AN3102.32.5P 25¢ each ese crystals are no round to the opproxi-
Ampheno! AN3106-18-115 25¢ each T-17-B Carbon e follomine foe U:nc?es. o
Amphenol ANZ106- 18-18P 25¢ cach Microphones 8 Ireq i
Amphenol AN1106.24-65 25c each | o indmike) (New) s1.7s | 3880 4640 4225 7300
Amphenol AN3I36-§;-7IS’ ;5: each A £ 3900 4900 6275 7400
Ampheno! AN1106-32.5 5S¢ each
ol AT 5 3oe ooeh rmy Phones 4140 5300 6700 7500
Aero. AN3I06- 14525 25¢ each Low Impedance 4500 5580 6850 7800
Cannon AN3(08-145.25 S¢ each Used. With short cord ond plu
Amphenol AN3108.145-25 25¢ each PL-354 and cushions. pls b Ll FERG P
Amprl:enoll A%Barl%aélzaz-ISZSP ;5: eo:: Price $2.50 Formula to; converting thicknesses of B-cut
Ampheno A -22- 5¢ eoc 3 q N IE ="
omble AN Togi2ieE oo Magnesyn Indicator crystals to 'frequency: is os follows: F.‘A98.‘4/T
Amphenol AN3108-24-5P 25¢ each To be used for beom antenno. where F is frequency in kilocycles and T is thick-
émphenal AN3I08-24-I6§ 25¢ each Proctically same as |-81-A Selsyn ness in inches,
annon. AN3108-24-18 25¢ each indicaotar. 15-25 V. &0 cyele AC.
Amphenal AN1(08-32.5p 25¢ each | 3 size. L AN ASSORTMENT OF 20
Amphenol AN3108-28-10P 25¢c each Excellent condition.  .$1.25 ea. DIFFERENT THICKNESSES $1.50
Piug for connection .50
DECEMBER, 1949
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Here's @ Special Bargain
we are able to offer to
our many Friends & Cus-
tomers; the famous "HER
MAJESTY"

AUTOMATIC
DISHWASHER

Clean, Sparkling Dishes in 2 Minutes Fla:

Now you can free yourself of the everlasting drudgery of
washing dirty, greasy dishes! Just put ‘em in “Her Majesty”
Avtomatic Dishwasher for a couple of minutes and forget
‘em! No more chapped, dishpan hands, no more dirty dish
fowels! Not only dees “Her Maijesty’” save you lots of time

88¢s

SCR-625 MINE DETECTOR
Brand New Metallic Objects Only

Used by the Army to detect buried metallic mines. Its private use suggests
the location of underground or underwater pipes, cables and ore bearing
rock, the location of metallic fragments in scrap materials, logs, etc., and
the screening of personnel in plants for carrying of metallic abjects.

The unit consists of o balanced inductance bridge, a two-tube amp. and o
1,000 cycle oscillator. The presence of metal disturbs the bridge balancs,
resulting in o volume change of the 1,000 cycle tone. The tubes used are
low-battery drain types such as 1Gb and INS. The circuit may be modified
for control of warning signols, stopping of machinery, etc., when metal is
detected. Operates from two flashlight botteries and 103 ¥, "B, Howaever,
a power supply operating from 110 V. may be vsed. Comes complete with
soare fubes. spare resonator and instruction manval—in wooden chest
81 “x28!,“x14". Weight in operation is 15 Ibs. New, complete in original
overseos packing container. Originally sold by War Assets for $166.00.
The U. S. Forestry Service hos recommended procedure for vsing the SCR-
525 Mine Detector to find concealed metal in tree logs and other timber
products.

Price gl ok N e I TTT $59.50
Batteries $4.00 extra

Telrad 18-A Frequency Standard

Checks signols in the ronge of 100 Kc. to 45
Mc. with a high degree of accuracy. Self-
contained power supply is 110, 130, 150, 223,
and 250 ¥V 25-60 cycle AC. Complete with

N2 £
m V=T

AERVINCY CTANBARS

and trouble, but it saves on soap. Just a thimbleful of deter- tubes, dual crystal ond instruction book.
gent does the trick . . . tharoughly! You'll be amazed . . . and Brand nmew. Price..... .. ........... $24.95
delighted at the job "Her Majesty” does, "HER MAJESTY"
DISHWASHERS NOW GIVEN AwWAY ON THESE COAST.
TO-COAST RADIO PROGRAMS:
"Second Honeymoon,” "Welcome Traveler,”
Wasting,” "Take a Number."

A Wonderful Xmas
Gift for her . . .
This is the most stupendaus
borgoin that we've ever of-

RF TRANSFORMER
For experimental use. Covers four bonds
Range unknown. Measures 4" x 4%" x 214"
Brond new. Price T T $.50

$2090 cach A ol AL

L
Look of these COLLINS AN/ART-13 XMTR.

Sensatioral Features A compoct, light-weight, m.odern‘ highpowered tronsmitter. Frequency
range 2-18.1 M¢. on any of its |1 outo-tune crystol controlled or moster

Times a

fered. These dishwashers were ® Di Th Ives! : :

mode to sell for many, mony ® E;‘s';e’toorﬂ,:ls“:",‘,s:‘:e;n os channels. Dec. 1947 ''Rodio’’ gives conversion dota for convert. ¥.
doll th hat 'we — faucet 3 put in dishes DC operation to 110 V. AC ore in exceptionally fine con. tested in our

e e H turn on the woter! lobs. Weight. {Dynomotor included) $234.50

osking. They ore brand new: in ® Fits on Droinboord . . (Dynomotor included)........... ool "

fact, still pocked in shipping ® Holds 16 Dishes at once

boses E-xihoNBOlIEeHoCUPEE BL-SELENIUM RECTIFIER

saycers and siiverware.
Becouse of the low price that ® No Motor No Electricity
we are selling these dishwoshers .. . No Expensive Plumbing!
e abvot o o ater | iy e oy )
any guorontee or refund what- Boked-on Finish.

soever. ® Double-Acticn Sproy,

AUTOMATIC ~. RECORD CHANGER RECORDER COMBINATION

MODEL GI-130 or RC130L

play records., cut records

Type 23751, holf-wove. Use 2 of these for full-wove circuit converting
110 ¥. AC to 135 V. DC at .75 omps. or porallel for higher current
ratings. Valtoge output controlled by condenser across output.

.. $1.75 ea.

Brond new. Price . 2 rrErEeEE T N e

Manufactured by General Industries Com-
pany, this unit is ideally suited for installation
in your phono-combination or can be used
with any amplifier having approximately 5
watts output {although a power level of ap-
proximately s watts is all that is required
for satisfactery cutter operation). Cutter head
is an Astatic Crystal X.26.

Record player mechanism is avtomatic and
plays twelve 10-inch recerds or ten 12-inch
records. Pick-up head is a sure crystal.

These mechanisms are brand new in original shipping
boxes and we are sefling them at a fraction of their orig-
inal cost [original price $79.50). Our Price, complete with
operating and service manual, brand new, Close-out sale.

ESSE RADIO CO., 40 W. South St., Indianapolis, Ind.

RADIO-ELECTRONICS for
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5 2 S) . / O INDIANAPOLIS,
ESSE RADIO CO. 33e 3 I)eC[a er INDIANA

15 WATT POWER AMPLIFIER UNIT—Brand New

line-up is 1—2D21, 1 —bALS5, 1—6SJ7, |—6SN7, 2—
6L6G's, | —5U4G. The total power drain is 300 watts
from the 110 V. 60 cycle AC power source. Treble,
bass, vernier volume and master volume controls are
provided. This amplifier is beautifully designed and is
sturdily constructed with the best of components. It
can be used for continuous day and night service.
Deluxe features such as high—low AC line switch, AC
line fuse, good ventilation of chassis and cover, ex-
ternal carrying handles, lock and key, and heavy
duty AC line cord are provided.

You can use this unit for microphone, phonograph,
or radio input or fix it for combinations of such
inputs. It will make an excellent foolproof and
trouble-free unit for dance bands, lecture halls,
schools, sports events, for rental purposes, for inter-

office communication. It will handle a number of

Chassis size 114" x 17Y5" x 2" nigh (with cover | vers. Originally sold 129 .
L5 x 171" x T3 high). Net weight about 50 o Pecxers: Originally sold for $129.50. Our price

Ibs. Gray crackle finish.

This amplifier deiivers |5 watts of undistorted audio $3 5.00 Brand New
power with excellent frequency response. The tube Complete

RADIO TUBES 38c ea.

Your choice in quantities of 1000

Brand New. Individually, ottractively boxed. Un- Your choice. Mix up the types, we don't care.

Model F Power Amplifier Unit manufactured by
Personal Music Company, Newark, New lJersey.
Formerly sold to jobbers at $129.50 each.

conditionally guaranteed against anything except Price each R I ..$.50
breakage, for 90 days. Any tubes found not satis- 100 or more .................... 45 e«
o S—- ‘ &t 250 or more . ................ ... 42 ea.
ST el rErDeniolils JOVIEIEENy 1000 ormore . ................. .38 ea.
0z4 247 BAKS £K6 617 12AT7 125N7 3 84/624
(ASGT V] SALS 5K7 618 12AU8 125Q7 38 85
1A7GT 3A5 4AQ5 6K7G 8U6G 12AU7 125R7 39744 89
185 387 8ATS 5K8 8U6GT 12AY4 127 40 117p7
IC5GT D6 6AUS 8Lé U7 12A%7 1223 a1 11723
1Cé 3Q4 5AVYS 6L7 8¥6 12BA6 14A7 42 11726
D8 305 584G &N7 §W4 128A7 14Q7 a3 VRS0
1G4 354 488 &PsGT 6w? 12BEb 14X7 a 619
IHS 3va 5BAG 407 X4 128F7 19 a? VRISO
IH5GT 5EP7 48A7 6R7 6x5 12C8 1978 50 (828
16 5R4G $BES 857 6Ye 12F5 244 5085 (83
136G 5T4 8BFs 657G 6Y7 12Hs %5A8 50C5 4828
iLa 5T4G $8G6G 658 82vs 125 %5acs 50Y6 483
ILCé SU4G 8BH6 6SA7 7a4 12)7 BLs 51 954
ILH4 5v4 4816 §5C7 7A7 12K7 %76 53 717A
ILNS sWaGT 6Ca 6507 7A8 12K8 2% 56 455
IN5 5X4 4Cs 85F5 786 12Q7 27 57 954
1Q5 5Y1GT 4C8G 85G7 7C4 12547 1 58 957
IR4 5Y4G 6Db 85H? 7Cs 120 1/7€5 ] 0LIGT 1005
IR 523 408 8517 7F7 1258 nu TiA 1626
155 521 4F5 &5K? 7H7 125C7 3 7 1629
174 4A3 ¢Fh 6sL7 7Ya 125F5 35/51 7 205
IS 6A4 ¢F8 65N7 724 125F7 3585 77 2050
1U4 ") §HS £5Q7 oY 128G7 BWs 78 5003
1Us 6ABGT 85 6SR7 (ZA 125H7 75 80 Cwail
v 6ACSGT 838 6557 1248 125)7 3525 8l 307A
245 SAFEG &7 6517 12ATé 125K7 38 83 3001

2A% AGS 518 §5U7

Unless Otherwise Stated., All of
This Equipment Is Sold As Used
CASH REQUIRED

40 W. South St. WITH ALL ORDERS

i i Orders Shipped F.O.B.
Indianapolis 4, Ind. [Siaisaa Collect

DECEMBER, 1949
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MICHAEL S. COLAIANNI,
Globe Radio and Electronic Co.

“'j got o New Deal when | modern-
ized my service shop through the
N.U. Dealer Equipment Plon
best of olf AT NO COST

TO ME. My new equip-
. ment helped increase
. rodio ond TV service
- eoarnings and brought
in new business foo.
Now thot | know
about the N.U. Plon,
I'l get oll my equip-
ment this eosy woy.”

Sure! Mr. Colaianni is
enthusiastic about the
N.U. Dealer Equipment
Plan . .. just as enthu-
siastic as thousands of
other service tech-
nicians throughout the

ed equipment . .. at no
cost,

Now! Any Serviceman Can Get New
Equipment Thru the N.U. Dealer
Equipment Plan

All YOU need do is tell your
N.U. Distributor, “I want to go
on the N.U. Dealer Equipment
Plan.” Select the equipment
you want from your N.U. Dis-
tributor’s stock . . . get on-the-
spot delivery . .. and your day-
by-day purchases of N.U. Tubes

automatically make it yours.

N.U. has household, sports
and travel gifts for you too . ..
under the same plan.

National Union tokes the money thot ordi-
narily goes for extravagant consumer mag-
azine advertising ond gives it to you in the
form of vital service equip t ond valuobl

luxury gifts,
Use Premium Quality NU. Tubes
and Build a Bigger—Better Business

See Him or write us today

MATIOMAL UNION RADIO CORPORATION

pELREE. WIS PEhLY

U.S.A. who were award- |

Servicing

OTHING on a service bench will
turn a man’s liver a brighter
shade of green than will an in-
termittent receiver. Other prob-

lems can be solved with time, special
equipment, money, and even with sweat
| —but the only things to which an inter-
|‘ mittent radio respond are hair tearing,
nail biting, and tears.

This is the case inevitably whenever
the service technician uses the wrong
approach. But there is a right one.

The very first thing to do when a
customer says, “My radio set fades,” is
to rush out of his house and get your-
self a Sherlock Holmes hat—that’s the
| double-ended job in green plaid—and a
meerschaum pipe. The second thing to
do is to return to the scene of the
| erime, slip your feet under the Morris
chair, and prod the victim into talking.

Let him talk all he wants, but don’t
believe a word he says. Then tell him,
“Show me.” Get him to turn the set on

. . tune in the disappearing radio pro-
gram. Then wait for it to fade.

All this may seem a silly waste of
time, but believe me it is not. The prob-
lem of locating the causes of fading
and intermittency is one of detection;
| and, if a Sherlock Holmes hat and pipe
will help you think and act like a de-
tective—go get them!

Make certain that the set actually
fades, and that it is not tuned to a
weak dx station which carries a pro-
gram similar to the local one, and
whose fading is caused by normal con-
I ditions outside the set.
| If the set doesn’t fade in your pres-
ence, you can suggest to the customer
that he wait until the fading becomes
more pronounced, in which case your
job will be much easier and you will be
able to charge much less for the repair.

Assuming that the customer’s set
really does fade, you may have a suspi-
cion as to what is causing it. Keep your
suspicions to yourself! This is where
many a good radio technician goes
wrong. Your guess may be very good—
but don’t yank the set until you are cer-
tain the trouble is not due to the
installation.

|Maybe it's not the set

The fade may be caused by a defec-
tive antenna, a loose ground connection,
or even a low and changing line volt-
age. Make certain of it by disconnect-
ing the antenna and using a length of
bell wire as a temporary antenna, for
|example. Disconnect the ground com-
pletely, and put a voltmeter across the
line when the set is at its nadir. A radio
will play very nicely when the line volt-
age is high. But, when the line voltage
is low, there is a critical point at which
|a slight variation will make a great

www americanradiohistorv. com

" The Intermittent Headache

By MAX ALTH

change in the set’s output, or may even
cut the oscillator off completely.

When you have cleared the installa-
tion of suspicion, then everything else
is suspect, including the extension
speakers, record player attachments,
telephone cutoffs, ete. First consider the
chassis in relation to its cabinet. Some-
one may have stuffed papers inside,
causing the temperature to go too high.
Anything can have happened, including
a visit from a family of mice. It is very
possible that the set will play well on
your bench where, well ventilated, it
ope.ates relatively cool. Won’t you he
the embarrassed one when you return
the set, and it still fades, running hot
in its cabinet? If possible, take the cab-
inet to the shop with you. If not, run
the set, out of its cabinet and sitting on
the floor, and see what happens.

Bear in mind during all these she-
nanigans that you are not trying to be
the fair-haired boy of the radio service
world, but that you are trying to sim-
plify and localize your trouble by elim-
inating one possible source of fading
after another.

Up to this point:

You have established by personal ob-
servation that an actual defect exists.
You have cleared the installation.
You have cleared the line voltage.

You have cleared the chassis-cabinet
combination.

You know that a defect exists in the
set proper—the chassis.

Do not yank the set until you have
madc all the foregoing checks.

When you do take the set to the shop,
do so very carefully as not to jar it
into normal operation accidentally. If
vou do jar the set, you won’t know
what’s up when you get it on the bench;
and what’s worse, you may jar the set
again on returning it—and start it
fading again! (Continned on page 62)

ANNUAL
PHOTO
CONTEST

Suggyested by Arthur A. Henrikson, Chicago, n.
“See dear! I told you our television set
wonld pay off!”
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OECEMBER

$ 9.5

DOWN

AMAZING ALL-WAVE
RECE{VER VALUE

A popular communications receiver for Amateur or
SWL—featuring famous National performance at low
cost. Tunes 540 ke to 55 mc continuously for broad-
cast and world-wide short-wave reception. Frequency
bands: 540 kc to 1.6 mc; 1.6 to 4.65 mc; 1.65 to 13.5
mc; 13.5 to 35.0 mc; 35 to 55 mc; (tunes Amateur 6
meter band). Features: calibrated main and electrical
bandspread dials; RF trimmer: noise limiter; adjust-
able beat oscillator; 3-position tone control; relay
terminals; ‘S’ mneter socket; universal antenna input;
voltage-regulated converter. oscillator and RF cir-
cuits; built-in PM speaker: standby Switch; 21y watts
audio output. Uses following tubes: 65G7 RF, 6SB7Y
converter, 2-68G7 IF’s, 616 ANIL—2nd det. —AVC,
6SN7GT 1st audio-BFO. 6V6GT audio cutput; VR
150 voltage reg. and 5Y3GT rect. Steel cabinet fin-
ished in smooth gray; 16!%" x 81" x 1134"". IFor 105-
130 v.. 50-60 cycles AC. Complete with tubes. Shpg.

wt., 33 Ibs.
97-595. Cash Price I'.0.B. Chicago . . _’8950

Terms: $8.95 down, $7.12 monthly for 12 months.

SEND FOR YOUR
196-PAGE 1950

ALLIED CATALOG

ng Buying G Uide

Alied Rosis 5 Radio’s Leadi

) . 'de

io Buying Gui

jete Radio 3

= 'heﬂo';':—‘-tor::pone book thet ﬁll:icoilut;-

et :<ion and Electre

o Television afl b

i Rc‘dl"”(iet every buying advantag e
. fargest sracks of qv@

gire saving prices

onal atten-

tion, cOMP tion on €
G‘ et v C 09 taday:
: your FREE ALUED atal 8

N

1949

ALLIED §

¢

the world’s greatest
communications receiver

VALUES!

LOW-COST PROFESSIONAL MODEL

Here is the highest-qualily communications receiver ever available
al so low a price! Here’s the most for yvour money in every way!
Four band tuning covers 500 ke to 35 mc continuously: band D,
500-1420 kc; Band C, 1420-4200 kc; Band B, 4.0-12.0 mc; Band A,
12.0-35.0 mc. Separate main tuning and bandspread dials provide
either general coverage or bandspread for any portion of any fre-
quency range. Modern circuit uses: 128A7 converter, 125G7 IF
amplifier, 12H6 2nd. det.-AVC-noise limiter, 12SL7GT 1st audio
and beat oscillator, and a 35L6GT audio output. Uses 1-35Z5GT
rectifier. Professional features include: automatic noise limiler,
code-phone switch, band-selector, adjustable pitch beat oscillator,
headphone jack. built-in 5 PM speaker, and universal input for
single wire or doublet antenna.

Calibrated main tuning has all impertant amateur, police, and
foreign broadcast bands plainly marked. The NC-33 is finished in
smooth gray enamel, with glareless translucent dials, and chrome
trim. Siua 16‘;'858"4' x 814", Operates from 105-125 volls, 40-60
cycles, AC, or 105-125 volts DC. Shpg. wt., 18 Ibs.

PE 55750

97-596. Cash Price, F.O.B. Chicago.
Terms: 35.75 down, $5.49 monthly for 10 months.

ALLIED RADIO CORP., Dept. 2-MM-9
833 W. Jackson Blvd., Chicagoe 7, lllinois
Enter order for National Model.

Enclosed [ Full Payment

[0 Send Time Payment Form
[ Send FREE 196-Page ALLIED Catalog

www americanradiohistorv com

[ Part Payment. Balance C.0.D.

Name.

Address
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OUTSTANDING

VALUES |

for immediate delivery!
ONLY #82% IS THE COST l

for the sensational-new-improved

TELEKIT

TELEVISION KIT

Operates the 10%, 127, 121537, (5% and 16" picture tube,
Complete with new built-in.pretuned and aligned 13
channel tuner, all parts and easy stép-by-step instruc-
tions and schematics. $82.99 less tubes, complete set of
tubes. including 10 BP4 picture tube $49.50, speelal
designed 10" cabinet $24.350.
An amazing value, even a beginner can assemble one of
these fine, new, improved television kits. Uses the new 13
channel tumer, prewired and factory aligned for the en-
tire television spectrum. Highest quality parts and excel-
50 lent clrcuit assure perfect performance. Circuit designed
. by outstanding TV engineers. Contains RF stage. oscil-
lator and mixer. Uses new |F coils, providing maximum
Comptete with tubes, $99.50, special designed  gain and picture definitlon. Sound reception is high |
cabinet . .$19.50  quality M for years of Gistening pleasure.

Same quality and iealures lor 7” b
kit. complete.less tubes

THE MODEL 999—A COMBINATION

SIGNAL GENERATOR
avo SIGNAL TRACER

Signal Generator Specifications:

Frequency Range: 150 Kiloeycles to 50 Megaeyclas, *The R.F. Signal
Frequency is kept comuletely constant at all output levels. *Modulation is
actomplished by Grid-blocking attion which is equally effective for
alignment of amplitude and frequency modulation as well as for tele-
viston receivers, °R.F. obtainable separately or modulated by the

' 280

Signal Tracer Speeifications
THE NEW MODEL TC-75 TEST CRAFT

Uses the new Sylvania IN34 Germanium erysial
Diode which combined with a resistance-capacity
o O =
]

nttwark pravides a frequéncy range of 300 cyeles
plus substitute 100 V.

to 50 Megacyeles.

The Model 899 comes complete tilh all test leads
D.C. power supply
plus field substitutor

and operating instruetions. ON
substitution
plus veice coil

® . d
& v e0 e plus resistor tester .
o W00 * plus condenser tester .
s plus resistor substitution
substitutar e plus signal tracer
$29'50

« plus an experimentat one
THE NEW MODEL TC-50 TEST CRAFT

TUBE & SET TESTER

e plus universal output
A complete loboratory, all purpose test-instrument,

transformer {
Camplcte including signal tracer probe and full Instructions.

{his versatile combinotion tube and set tester will

occurately test all vp-to-dote designed tubes. The

A must for cvery radio serviceman and engineer.
multi-meter section affords many necessary measure-
ments for everydoy's service work.

plus speaker

+ plus condenser substitutar

s plus autput indicater

- «'r‘\

gl

The New Model TC50 Tube and Set Tester combines
seven instruments, D.C.¥., A.C¥. D.C.M.A., Ohms, Out-
put Meter, Decibel Meter and Tube Tester. Full scale
accuracy to 1%. English Reading GOOD and BAD scale
for testing tubes. Obsolescence reduced to absolute
minimum. Simple ond quick reading charts for tube
testing. Multimeter section affords most popular every-

day's measurements.
$3 9.50
NET

Immediote delivery from stock. 20°% deposit required on C.0.D. orders.

METROPOLITAN ELECTRONICS & INSTRUMENTS COMPANY

106 FIFTH AVE. DEPT. RC-12 NEW YORK 11, N. Y.

Complete with test leads, tube charts
and all detailed, operating instruc-
{ions.

Size 8" x VOV2" 2 5”.....

www americanradiohistorv.com

Servicing

(Continued from paye 60)

A number of tools on the market are
designed to aid in the servicing of fad-
ing radios. The best of them is perhaps
the Chanalyst, or channel analyzer.
This five-eyed mnonster that never sleeps
can wateh five sections of your radio
for you. In effect, it is five vacuum-
tube voltmeters. You hook one section
of it to each section of your set, and
let her rip. When the set cuts out, you
look into the electric eyes, and learn
immediately whether it's the r.f., mixer,
if., output, or power supply that has
lain down on the job.

While this instrument is very good,
a better instrument is still that brain
supposedly lodged beneath that detec-
tive cap. Even after the Chanalyst has
put the finger on the fading stage, or
group of stages, you still have to locate
the offending capacitor, coil, solder.
joint, wire, rosin drop, or whatever is
causing the trouble. That component
may well be in another portion of the
eircuit. And very often, the set will
leap back into action when you try to
clip the test lead on the first suspected
component and not fade again for sev-
eral minutes, or in some horror cases,
several hours.

A few possible clues

The experienced technician can some-
times guess the trouble by listening
to the set c¢cut in and out. Here are
some characteristic sounds, and their
causes:

Breaks in the front end of the set,
antenna, and r.f. stages cut in and out
with a cleanness, or lack of thump,
which is very distinctive as compared
to rear-end breaks. Breaks in the audio
usually have a heavy-footed thumping
accompanying them.

An oscillator cutting in and out ecan
be spotted by the signal’s disappearing,
an increase of rush, and a seeping in of
all stations, especially if the set is
tuned toward the high-frequency end
of the broadeast band.

When an r.f. stage cuts out on sets
having a.v.c,, the signal may or may
not hold its level, but the background
noise may increase as the a.v.e. turns
up the gain. The same thing happens
when an i.f. stage cuts out.

When one of several audio stages
cuts out, the set performs normally
with the exception of a great loss of
volume. But the signal is clear and un-
distorted. Interstage coupling due to
the existing wiring feeds some of the
energy around the dead stage, making
it harder to locate the trouble.

If the set cuts out when the volume
is turned way up, very possibly the
speaker voice-coil leads are making
poor contact. If there is no hum what-
ever in the speaker, you can be certain
the break is there.

When one or more of the filter capaci-
tors opens up, there will be—in addi-
tion to an increase in hum—the possi-
bility of decrease in volume {due to a
lowering of plate voltage) of audio
oscillation, motorboating, r.f. and if.
oscillation, because of lack of the filter

RADIO.ELECTRONICS for


www.americanradiohistory.com
www.americanradiohistory.com

63

R Y Y
GTUBE
AC DCKIT

$9.95

==

6 Tube Superhet, Iroaﬂels! AC.DC KII‘

usiug full size tui used in a Famn
worth hilastic cabinet, wl!h slide Tule du
R.F. stage. 2 wnn condenser, loop antenna
spe; s makes B '-cmry like
radio. The camn iurmn chasais |l ready punched
and socketa are installed, Thia type of kit
usually sells for at Itast $13.00. Parts
ful‘llls-ll!l! | Tuding tubes: 12K3. 2.125K7
128RT. and 35Z5, Complete with
rlucrnma -ml pholos. Kit M del Fs-ﬂsgvgs

. 3-WAY—

PICK ME UP

PORTABLE
RADIO
ONLY

Sersational New 3-Way Poriable
4 tubes plus rectifer. Housed in
aluminum, |eathgretle cuvered case
by Farasworih, 60 ub 114 with loop nnlelmn
built-in. Size & x 9 x 8”. Build yoursell
» nrufessional lookink radio with th kit

well s
0. Rﬂ'enn hruldrnnl
'hin ret will mlke full
Tooks like n $40.00

e_should ssk S17.00 rm- mi- hl
However, line production mku s $9.95
poRsible. stock No. FE-3X. l‘nmnh-u-
Shipping welght 9 _Ihs._
Kit of batteries, 4714
. $2.29 extra,

BUILD YOUR OWN
RADIO STATION

MINIATURE

M JI BROADCAST
L iergp) STATION
-3 KIT $5.95

Kit Mixde] DE-GX. Build your own luiniature
110 Volt AC-DC 4 Tube Itroadeast Radio
Station (BOO to 1500 K.C.i. Broadeast from
Crvatal Mike or phono recard (Warning: this

only a ahort

nmitter Iust be used wy
nerial. otherwlse vou will hr
three miles), 1

ram atid Ope ung lmlruruuns Weizht 4
N, Midel DE-GX. Net - 96,95,
Middel DE-@XWT Miniature len Trans-
mitler wired ready to operats, Net. . $8.9S.
Crystal Mike & Doerk Stand $4.95 extra.

COMPLETE AMPLIFIER KITS

il

12 WATT KIT 20 WATT KIT
‘I’M 12 $10.95 TM-20 $15.95
Kit Model TM-12. 12 Walt Amplifier kit.
1deal for & hikh qusiily recotd player as a
P.A. System or recording -mnlu\er Matched
component barts ready punc od chu
control fades frum e, Input
vompensation for G.l‘:’ V-r!-ble vaucunlrle
Vai

blfk up. Outpul matches 8 chm C
100 Mill Power Transformer. Cnmnlrlt with
lulns disgram 1 - 2-8V8. 2=12AX7
and rectifer. one contr 1. Modet
TM-12, Weight 10 Net $10.95, Crysta)
ny mike -nd dnl aund $3.05 extra.

TM-12WT amplifier 1a 'I'M 12 kif
wl ml ready to nl‘.rlll.' net $14

odel TM-20, A high qun]n.y 20 Walt
Amno Amblitter with 135 ‘\HIII Power Trans-
torIer and uulh Pull 8LE' s uts for mike
ur phono  picl Lompenu! lon  for
\’urhhl- Relucumro pick up. Tone and fader
cvontrols. lias hesvy dutv universal output
transformer to match oneé or two apeakers.
Ready ““"c"e"nﬁhf"" l‘rl- H Includeu tubes,
ntos, 3

Atagram nnd T
Froquen}j' ponae 50 t Cpa._ Kit
Model TM 20 ernllt 20 lbs .\!l. is 815,05
Mool TM20WT amplificr s ’vl 20 kit

wiredd remilv to onerate ner $20.9

matches
finest tyy ter
used i commercial radio selllng in the 8400.00 to 8000 00 class.
m. this chassis is .00, However a lucky ptirchase enablrs us to offer these brand new.
.58 Hallicrafiers chasals, complete with tubes Bnd operating instructions, at

cartoned.

hall

11-TUBE FM/AM

icrafters

CUSTOM CHASSIS ONLY $59.95

* WORLD'S FINEST CHASSIS VALUE, REGULAR NET WAS $110.00 -
* OUTPUT MATCHES 8 OHM VOICE COIL.

#* PRICE WITH 12" COAX.

nhome radio that we know of tudav.

actury cartoned 8.

only $59.95 less speaker. Chassis size 1234 x 10 x
Buy your S-36°s with a wide range 12* coaxlal PM speaker. Both for only $68.95.

8-TUBE HALLICRAFTERS MODEL S-59
COMPLETE WITH 12" COAXIAL SPEAKER $42.95

Model S.59 Hallicrafters, high fidelity, 8 tube FM/AM chassis, for custom
700 ke and FM 88 to 108 mc. Size
An excellently engineercd chassis. with accurately cali-
brated slive rule (Iml Variable tone control and 60 to 14,000 CPS wide range
8 ohm output transformer will
speakers. No special output transformer required, Luop antenna built on for
broadeast reception. Includes tubes: 2-6RA6, 6BES, 6AL5, 658Q7, 2.6Ké and
5Y3. This is without a doubt the mast radio chassis we have ever been able to
offer. Better rush your prder now. We have them. I'rice less speaker $32.95.

installativns. Receives broadcast 540 to 1
12% x % x 9%

audio. (Push-pull 6Ké's)

Hallicrafter 8-59, 8 tube custom
FM/AM chassis, with Cinaudagraph
12 inch high fidelity coaxial
speaker. as pictured. Shipping weight
2% Ibs. Roth for $42.95.

ACCESSORIES FOR 5-56 &5-59

Adapts yout S-7
Iile reluctance pick up,
Only 3 wires to
shed)  Input jacks
e reluciance picku) and crystal or
This makes vour 8-56 a

Shipning  weight 2 lbs.

nunect. (-
fur General

'
Electric varial
dynamie nubke.

AL svatem.
B, 2 % 1 x 3", Net 33,95,

hure 708A. regular $22.00 list crystal mike
wilh cord, SR 17 extra, Adjustable pancuet type
desk siand $2.95, extra.

"COAXIAL"/
Reg $32.50
List P.M.
SPEAKER

/$|295

8 chm I’'M speaker. 3 antehna terminals, two for AM and two for FM.
Bet!

515 ur N-39 for use with a micro- |

P. M. SPEAKER $49.95.

Model 5-36 Hallicrafters, 11 1ube AM-FM radio recelver cmu‘-ln for Imr-rad:ul nndpl'-“u 88 to | Order your $8.58 complete with a
104 mic. Autmuatie frequency contrad on FM, holds the receiver in perfect tune. IORO  CON- . i Cl: h 12 inch co-
ou rear of chassls. Full range tune control with bass boost, Push-pull 8K8 tubes in ::‘:ls‘:,l\l[": -’I:::‘d.g:unhlned s.l:?x:pim:

¥stem. Flequency response essentialiy flat, from 50 to 14,000 CPS. Wide vision accu- pe o Led
rated Slide rule dial, with preselection on broadeast band. Output transformer | Weight 33 lbs. Both for only $69.95.

‘This is the
get your urder in early. Design

8-56 Hallicrafter FM/AM custom chas.
sis. Maiches any 8 ohin PM speaker.

734", Weizht 22 1bs, Brand new factory
Only $59.98.

match most

Hallicrafter 8-539, custom FM/AM 4

chagsis, output matches any 8 ohm H IF ..

PM speaker. Priced less speaker,
i ) ' CONSOLE CABINET FOR S-59 §19.95

shipping weight 18 1bs, Net $32.95.
\/' Regutiful Hlund console cabinet. 33% hirh, 17* front to hack and 21~
. wide. The lower half tx divided fur record albums. A hinged lid
covers the radio changer compartment. Changer space 12 x 157
Radio pancl in ready cut for the Hallicrafter 5-310. Use any speaker
up to 6 x V7, Shipning welght 40 s, Stock No. JB-4 blond cahinel,
reacly ecut for S.58. with uncut changer boanl. Net $19.05, 8 x U7

I'M speaker $2.95 extia,

Stock Na. JB5X, above hlond eabinet with hlank radio panel (radio
area B x 137, changer area 12 x L5%) Net $19.95,
Stock No. B-1000, above blond cabinet, changer arca 15 X 137 radio arca 5 x 157,
1 Build uver Lo suit your needs as record player or cummliination, Net $14,935,

TELEVISION MAGNIFIER | ;7.95
Regular $25.00—FOR ONLY...............,..
2, 12-inch x 17.inch Television Magnifier.

aw(fk h' HA. P &

ade of crystal clear plastic and oil:nilled. Magnifies
yuour present 7-, 10- or 12-inch television pleture up to
four times. Vu- offer you these new faclory cartomed
magnifiers. You provide your oY means of Mounting ty
your TV set. Edge of magnifier may he deillied and hung
3:; s'n;l. I‘:/I:.h :urd rThl- llen;_;n”n 825 :h()u value, but McGee

v you fur only When ordering, i

poslage far 22 1hs > D MR

TELEVISION POWER TRANS.

Sarkes Tarzian |
ru: 13 CHANNEL l’ - $2.95
Made especially for us. 1o our Gwn specifica- l T.¥. TUNER QVE-80 Pawer Transformer.
g . - 135 ped
tions by a nationally known spe-}ur coim ONLY s, 95 110 VoIt pivim
pany. Response 40 to 17.000 CPS. Just -Ia . lJ chmmel tuner for Tele- L_
hook in place of any B ohm PM speaker ube l‘{g‘m chd ‘I'l\’rl ol
and have the finest tone yuallty. Shipping | Front end o ':u“"j"lf,“,",bf,", AR ana, 5, volt . ‘un ahle q\".' g
- z - - N Ji "
weipght & Ihs, Stock No. CR-13X, Net mallutnlur‘(:nr-: l)ll"lIl.'l‘ll:ll ﬂmﬂ'!.Brv welght, 4 Ibg, roop n/’lu G\-’T 80 'r'," v‘f
81295, Two for $24.93. Priced complete with Power Tranafirmeér. . . ..... $2.9%
AAGS inixér and 6D
— |u t.lw‘w thtwice our nrice. Al wired JEFFERSON T.¥. PWR. TRAN
- - outhnt is tn H Ol nt ur v id channel.
Hl'Fl OUTPUT lll c.ll}l’l .5 nnn;ﬁle:l :u:;!’ w‘n;:eige Farns. | :ix,‘ "n‘:."ej l.{)"";l'l!::mﬂr(! .rmgl‘yr 'l"gﬂ“;"i;lh
wort vertise belo s Y
FOR P.P. 626 Wehhe B Ton? sl o, RT3 Net Trice: “"'3"_',’,:,‘,'."'"',““; 3 yolts at & amos.. "5 volis
$6.95 | Sarkes-Tarzian,” 13 channel tuner with 3| gize 804 X Svar. S ineine we e
2 lulum ........... care i ramaaena. $7 9! 12 lhs. \Inck ho MHB-3F. Net brice. .$6.98
\\hy pay 320 or $30 for - T —

an outpul? Our lab test
proved this the besl value

today. Reumnue from 20

20,0 clen. 6600

ohms plate to plate um -8-15-250 and
500 vnm secondary. hhlhl‘lh[{ wtlﬂhl 8l

stork Nl A 103, Net $8.95.
CAPEHART
TWO POST
RECORD

CHANGER $6.95

' G T.Y. FRONT END SCOOP $1.95

nares (Resentur and Ceramic Condensers) no

Television Verticai Deflection gutput Trans-
lorn_n‘?)r. smpplng weight 2 Ibs, Stock No.

“" lgcshansez T Xh.'rrom end, Requires | ¥D 0, .\’e 29959000 0ogecpon

»e- and 2 5. on Focus Coil. T

in damazed conditlon. hut are ldesl for the beR. su‘:n ar L (l'tv uquINy m;liljuh‘l,r

::;perr-menl:r rnd for batldlng ;l;’v L ate Net price $2.49
®o for schools as claks room alds for tr: Horizontal O orme 1t J

ing. Stork Ne. 3 XT weizht 4 Ibs. net o B R

$1.58: Kit of A {ubes 39c extra. HOA N Frice 07 TIAITIOT: Stock

E
a
3
£
3
E
»
5

RC Tyve 211T3 Horizontal Deflection Qut-

|

put and High Voltage Trai B
:. v. scoc:p e R Y S il
arnsworth clevision 3 srimanent MIKnQ‘, Ion Trap.
Chassix Model GVZE0 par- | Sale Price 99c. s
nnlly built up Chansis blll llCA 201D1-20103 Deflection Yoke. Sale

2x17. Has 18 Tube sock: ce rexular $4.50. Net $3,49,

em and over 150 small

IUBP4 Plcture Tuhe Manu{uclurer BAYN

Require Adjustment. these tubcs are ect excepl
coils or 'l.'r-nnformeu ur tuning unit. Sweep
Capehart Chanqer $coop, Used on {nmnus. and sync. chicults are all mruflly wired u| ’ gmi (s"igessu” w (helr ”md .mm""om‘
high pri cul Thes Tols T.V. Cl "a ‘iient for the uadeni P
have FRREHIAED LR L G ) xperimenter, Learn T.V, by hullding | SSapine Dumont 12QP4 Picture Tube. All
pinced with terin speed changers. Require | Lour own wet u this chassis fo start | ©F faclory cartons. s"' P"l“ 32358
Minur Repa i” These have Capehart true. | from Pumil’:.‘n‘ﬁ willh » ,lr!'ilﬂrml hlﬂ.o?
re variahle tridges, Re- licationa elovixion anua
res same in as the i.E. VR rartridie. which has a complele schematic of thia TELEV'S'ON COURSE 53 00
weting  Instructions  furnished. Base chessis as well as 9 pages of service in- | sam's Television Course book. 216 Pages.
131 g™xt41qy7, wplgm 23 Ibs. Stock fﬂr"}'“ Ll T \' em'lulued lu vou in everyday languag
NK-}. $6.95 e I .)0:‘-\‘\'::l';0‘!pl|lyl.“|'l'h ‘Television nere hin it's the finest walue lodlsr
1w
Extra tme arm, wuh MLP-1 Crvsial car- | Farnsworth GVZ80 partially bullt up Chassis slevision ‘antenna, Stackes
tride and permanent needle, $1.00. extra, nd 44 Subreme T.V. Manual all h? $5. .Y-‘OL

Exira_tone arm. with G.E. RPX-010 vari.
ahble reluctance cartridge. $2,958, extra.

a
clude posu Lt VZOU
lllll:h' sez gg" afe for 11 lbs. GVZOU Chassis

gh
and low bam! folded dipoles, with rcﬂechtoru
| and mast. Regular 815.00 net. McG le
a

rrice

McGEE RADIO COMPANY -

DECEMBER, 1949

with order. gal.

Prices F.0.B. K.
sent €.0.0. With Parcel
Post Ordery ngclude Postage.

€. Send 230, deposit

WRITE FOR BARGAIN FLYER.

® 1424 Grand Ave., Kansas City, Missouri
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-A MESSAGE TO
Service-Dealers:
WORRIED ABOUT

COMPETITION?

Become the

TV SALES
and SERVICE
CENTER

IN YOUR COMMUNITY

® Beat competition at a proﬁ}.:
® Stop being undersold — byl
anybody! :

B Here's a real opportunity to MAKE MONEY :
in Television. If you can qualify, you canll
@ become the Transvision Television Center
Bin your community —and BUY TV and g
B RADIO PARTS AT JOBBER PRICES. Proc i
. tically no investment required. This offer 1
B is open only to service-dealers in territories
B .here we do not have an authorized dis- g

: iributor. . 1
g Contact Transvision ot New Rochelle, B
BN, Y., for detoils on Transvision's "TV g
:Cemu Plan.” DO IT TODAY! 1
1
1@ NO FORCED PURCHASES
5@ NO "TIE-IN" DEALS -
:. NO CAPITAL PROBLEM 1
3 ® NO INVENTORY PROBLEM :
: Get the FACTS about the emazing Trons-:
g vision Dealer Plan, It will give you o big i
B stcke and big future in television. 1
: FILL O1°F AND MAIL THIS 1
: COUPrON NOwW! :
1
* TRANSVISION, INC. &
8 NEW ROCHELLE, N. Y. |
:-------------------:
1 Yes, | want to MAKE 1
: MONEY in TELEVISION! .8
1 () Send detoils of TV CENTER PLAN. S
: Nome . 5000050030060
' (please print)
BAddress .. e
1
1

g City & Stote

Servicing

currents.

When one of the cathode hypass ca-
pacitors in an audio circuit opens, there
wili be an apparcnt loss o. bass and
possibiy a great oss of volume in the
lou Is seak. .

Intermittent capacitors often react
to line-voltage fluctuations. Switching
on lights in the same room makes them
cut in or out. Cold-soldered joints, on
the other hand, are very susceptible to
vibrations.

The cycle of fading should be care-
fully noted. A short cyele is more often
due to a tube. A long cycle ix possihly
due to some heating or thermostatic
effect.

’ capacitor’s bypass effect on a.f. and r.f.
|
|
|

Systematic procedure

These are but some of the many ways
fades give themselves away. However,
before you touch any of the set’s com-
ponents—uanless the trouble is staring
you plumb in the face—clear the tubes
first. Replace them with another set
known to be good. Do not depend upon
a tube tester to check tubes suspected
of fading. Most testers merely check
the emission of the tube, und none of
them  duplicate tne e¢xact conditions
1t encounters in aciual operation in a
receiver,

Check the tubes by substitution be-
cause a tube can, and often does, rve-
act exactly like a cold-soldered joint or
intermittent capacitor,

Your next step is to check the sol-
dered joints. This is very important in
new sets where a cold-soldered joint
is much more common than in an old
one. (Obviously, if the old set had a bad
joint, it would have ecaused trouble
before.)

(Go over the joints with a hot iron.
This seems to be a lengthy method, but
is a wise one. For one thing, the hot
iron marks the joints you have inspect-
ed. For another, it is slightly impossible
to spot a bad joint by eye—or any other
way!

With the accessible joints cleared,
next have a go at the wires. Tug and
pull on them, keeping in mind the fact
that a wire has two (or more) ends,
and that pulling on one end also moves
the others.

Next in line come the ecapacitors, If
vou have more or less located the de-
fective capacitor (or capacitors) with
instruments, replace it (them) and
| check by listening. However, replace-
ment of eapacitors is not a simple prob-
lem. with one exception. Hf the set is
fairly new, voun can safely assume that
the defeetive capueitor is an aceident,
and that the rest of them are up to
snuff.

If the set is an old one—and a midget
—your hest bet is to »ip thow all out,
excepting micas (they seem to last for-
ever) and not waste time testing each
one. If the set i old, but huge. you are
definitely faced with the cost of a com-
plete capacitor replacement. Your best
and safest bet is 1o sell your customer on
the idea.

Your next best bet is to replace all

www americanradiohistorv.com

the capacitors on or in the defective
circuit. That is, if the intermittent
capacitor seems to be one of the filters

out with all the filters! If it is one
of the bypasses in a tone network—
out with all of them; and so on down
the line.

Your next move, if none of the fore-
going approaches are practical in the
given case, and you believe the fault to
lie in one of the capacitors, is to try
and find the faulty one. The problem
is that the capacitor at fault won’t lie
down and stay dead, but gets up and
works when you approach with your
test leads. Therefore, you have cither
to locate it by way of its associate cir-
cuits or by forcing it to lie down and
stay down. A good stunt (if you can’t
replace all the capacitors) is to un-
solder the hot end of each suspected
one. When disengaging a capacitor
duplicates the fade exactly, you may
be a little nearer the solution of your
mystery.

Some technicians test pigtail capac-
itors by wriggling them while the =i
is in operation. Other equally com-
petent men will tell you that wriggling
will send them on their way to inter-
mittency.

Some bring a hot soldering iron near
the suspected capacitor, and hope the
additional heat will cause it to act up.
Some use a loop coupled to a high-
power, high-frequency generator in the
belief that the induced current will
cause the intermittent to become perma-
nent.

Others drop one corner of the set z
few inches to jar the compunents, and
still others warp the chassis with their
hands, to put mechanical strain on the
set.

The most successful are those who
toss the set out a ten-story window and
quit the business. For the replacement
of less than all the capacitors on an
old set is a compromise—and just when
to compromise depends upon the serv-
iceman’s judgment. No hard and fast
rule can be laid down here or anywhere
else,

Other components

With the tubes, joints, wires, and
capacitors cleared we can go on to test-
ing the remaining components in the
receiver,

Coils can be checked by momentarily
flashing a high voltage through them.
The theory is that the overload will
cither make them or break them (either
weld the break permanently together or
melt the ends further apart.) Other
components will have to be tested indi-
vidually in fashions «epending upon
their nature.

Continue in this way, clearing part
after part; follow a definite, systematic
plan until you locate and arrest the
offending part.

If vou follow this Sherlock Holmer
system, you will eventually locate the
trouble. But if you eross your fingers,
trust te luck and your technical skill,
and jump around in the set, you may
never, never find it!

RADIO.ELECTRONICS for
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THE AMSTERDAM MODEL 100

ELECTRIC

MODEL =

TESTER
100

Compaci—Measures: 3" x 54" x 2"

* Will test condenser for both opens and shorts.
® Will check field coils for opens and shorts.

® Will indicate when one side of an appliance or motor con-
nected to the line under test is “grounded."

® Will instontly identify the "grounded' leg of any electric line.

SHIPPED ON

NO MONEY WITH ORDER—NO C.0.D.

Repair Electrical Appliances and Utilities with the aid of

ELECTRIC TESTER

A NEW KIND OF INSTRUMENT FOR TESTING ALL
ELECTRICAL CIRCUITS AND APPLIANCES SUCH AS—

® RANGES ® YVACUUM CLEANERS
® SHAVERS ® AIR CONDITIONERS
® HEATERS ® REFRIGERATORS

® IRONERS ® SUN LAMPS

® WASHERS ® CIRCUIT BREAKERS

® FANS ® LIGHTING SYSTEMS

* ETC.

THE MODEL 100:

® Will accurately measure all Voltages both A.C. and D.C. be-
tween 70 volts and 660 volis.

® Incorporates a Continvity Indicator which is used for locating
breaks in wiring, and "'shorts’ and "opens" in switches.

® Will indicate excessive leakage between a motor and a line up
to 10 Megohms.

® Will indicate if an appliance, motor, etc. connected in a line
is "open.”

® Will indicate when a three phase motor is running erratically
due to a "blown™ fuse.

® Will indicate whether the current is A.C. or D.C. and if the
frequency is 25 cycles or 60 cycles.

® Is the ideal trouble-shooter as it will instanily locate opens,
shorts and grounds.

® Will test ali bulbs, radio tube filaments, pilot light lamps,
all fuses including cartridge, screw, etc., fluorescent bulbs, efc.

ONLY oo

The Model 100 Electric Tester comes housed
in a round ¢ornered molded bokelite cose.
Complete with all test leads and operating

instructions.

APPROVAL!

; AMSTERDAM SALES CO.
! Dept. RC-12. 98 PARK PLACE. NEW YORK 7, N. Y.

: Gentlemen:

1 after o 10-day trial or return the instrument via Parcel Post.
!

)

! SHIP TO:—Name

)

. Address

'

DECEMBER, (949

Please rush one Model 100 Electric Tester. | will either remit $5.00

TRY BEFORE YOU BUY! Yes, you need send no money with order or pay anything on delivery. Simply fill out this order form and mail it today. Try
the Model 100 for 10 days. If completely satisfied remit $5.00. If not, return the instrument—no explanotion necessary.

FREE PREMIUM!

Check here if you include $5.00 poyment with order.
In return for soving due to bookkeeping, we will in-
clude a set of 6 assorted key choins with your Model
100. If the Model 100 does not meet with your whole.
hearted approval after o 10-day trial, return it for
full immediate refund of $5.00—keep the premium for

www americanradiohistorv. com
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TELEVISION
SCOPE

SUPERIORITY
AT A GLANCE!

The vertical response
of this economy TV
scope is usable to
5000 ke, not 50 ke.
Response is flat to
750 ke, down 3 db
at 1000 ke. Amplifier
supplies a voltage
gain of 20 at 5000 ke.

Check this necessory feoture hefore you buy
ony scope for TV use.

AR-3

The R.S.E., AR-3 Scope has been built by Ross
Armstrong to our rigid specifications. it's a
complete unit that embodies standard hori-
zontal amplifier ond sweep circvits with
normol sensitivity,

The case is 8" high x 5” wide x 14" long,
attractively finished in "hammered™” opalescent
blue enamel. Operates on standard 110 volts
—60 cycles—40 watts, Tubes, JBPI.GACT-
65J7-6X5-5Y3-884. Instructions included.

Complete sp'eciﬁcc':'iom upon PRICE
::::;r.buscz.hsfochon or your s 4 9 9 5
AVAILABLE TO JOBBERS F OB

IN QUANTITY DETROIT
"INTERCOM & RADIO |
AT A
PRICE
THAT
CAN'T
BE BEAT

WHILE THEY LAST

52995

With 1 sub-station

sub-stations. and 50 feet of cable
Extra Sub-stations

Original cost $64.50 $3.95 each

PUSHBACK

5% BELOW MILL COST!

Ist class, Essex or Lens, ALL SOLID ftinned
copper, double cotton serve, waxed finish.

6 tube superhet—3 tube
intercom permits com-
munication between ro.

dio-master and up to 4

| 1000} Produc-
SIZR COLORS 100 feel tlon Reel
lI.ACK BROWN 39 | 3.79 | 3.65m
20 REQ-WHITE-BLUE 49_ 4.49 | 3.95M
BROWN 69 5.98

ORDER INSTRUCTIONS

Minimum order—$2.00. 25% deposit
with order required for all C.0.D. ship-
ments. Be sure 10 include sufficient post-
age—excess will be refunded. Orders
received without postage will be shipped
express cotlect, All prices F.O.8. Detroit,

Demand This
Seal of Quality

Quantity and Export
Orders Solicised

KHVIU SUPPLY &

ENGINEERING €O., Inc.

ES SELDEM AVE, DETROIT 1, MICH.

Forcign News

European Report

By Major Ralph W. llallows

RADIO-ELECTRONICS LoONDON CORRESPONDENT

glr_-;m.;ﬂ ety /)
T R ELEVISION
1] l. l is said to have
l stolen the
show at Ra-
|| diolympia this
year; in a way
perhaps it did. TV still has a big

novelty appeal and demonstrations of
televisers on the stands and in the spe-
cial viewing rooms were bound to be
more exciting than those of plain and
simple radios. Nevertheless not more
than half of England’s population will
be served by TV when the Birmingham
transmission is added at the end of the
yvears to the existing London transmis-
sion. Of that half, only a comparatively
small proportion can even think about
affording the price of a TV receciver.
Hence, the majority of the tens of thou-
sands of folk who kept the exhibition
packed from start to finish went to it
with the idea of window-shopping at
the television stands and of selecting
at the others the new radio receivers
that they are going to have now or
hope to have shortly in their own living
rooms.

There's no disguising the fact that

Savoy and Moore hearing aid doubles as
a broadeast receiver for one station.

www americanradiohistorv. com

Britain has had a big slump in radio
sales for some months now for several
interesting reasons. First, there's
shortage of cash. Next comes purchase
tax. This ups the cost of new radio by
about 25% —and an increase of that
magnitude is a pretty serious censid-
eration. The radio manufacturers had
a seller’s market for a yvear or two af-
ter the war; hardly any domestic ra-
dios having been made between 1939
and 1945, when the war was over, there
were hundreds of thousands of homes
in which the old radio set was just
worn out and simply had to be replaced,
willy-nilly,

Those are all contributory causes of
the slump, but the chief one is that the
radio manufacturers decided, for some
queer reason, not to hold an exhibition
last year. Publicity is the life blood of
If you don't keep on
the man in the street what
doing, keep on showing him

modern business,
telling
you're

Thix pirknp has int«'rvhungvnhlc clip-on
heads for playing both standard ad 1.P
records. Magnetic. it has high oulput.

what it means to him. and keep on giv-
ing him reasons why he should spend
his hard-earned money on your prod-
ucts, he just dries up as a source of
revenue to you. The Radio'ympia that
didn't take place last year was a loss
indeed, but the exhibition that did come
off this year has put the new radio re-
ceiver right back on the map for the
ordinary man and woman. It gave visi-
tors a thousand and one practical
demonstrations to show that the old
radio receivers in their homes weren't
up to the task of bringing in today’s
radio programs as they deserve to be
reproduced.,

It showed them three more important
things:

1. New radios cost much less now
than a year or so ago. This year, radio
set prices average about 15% less than
last year.

2. Those endowed with critical ears
can now obtain at reasonable cost far
more faithful reproduction than was
possible at a comparable price in recent
vears.

3. The radio receviver can be as pleas-
ing to the eye as it is to the ear. British
radios of today, with their cabinets
made of lovely woods or of beautifully
colored plastic materials. are designed
by artists. They have ceased to be

RADIQO.-ELECTRONICS for
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Now, For the First Time—

GUARANTEED
TEST INSTRUMENT KITS

* READ DETAILS OF UNPRECEDENTED GUARANTEE IN BOX AT BOTTOM OF THIS PAGE

VACUUM TUBE VOLTMETER

FEATURES SPECIFICATIONS

VOLTS: (A1 |} megohms input resistance) 0 1o 3/30

THE NEW
MOLCEL KT-40

Uses 41;7=-20f, accurate D'Arsonval tyPe Meter with high « D.C.

torgue movement and Alnice V slug.

Meter guarantecd against burn-out on ALL electronic ranges.
Meter wlll not be Gamaged even when improperly switched
1o higher range.

Stabilized degenerative clreuit resuits in linear D.C. scale.

.
e ksolating test-prod for all D.C. Veoltage ranges. . [:J.BB. Basled an ODb equals ,006 watts (6 milliwatts) into 2
i f 500 ohm line.
e Meaghm input resistance on all D.C. randes.
e Ohmmeter accurately measures 1fam 1,10th ohm to | bil- 21dbte + Adb + lodb to + 38 db
fion ghms, 4db1e + 24 db + 30 ¢b to 4+ 58 db

MODEL KT-40 COMPLETELY WIRED_:

READY TO OPERATE...... ... $29.50 N

all parts inCluding test leads. V.T.V.M

TN $|9"H

150/750/1.500 Voits.
e« A.C. VOLTS: (At 1,000 ohms per Volt) 0 te 3/30/150
750 1.500 Volts.
e RESISTANCE: 0 to 1.000/10,000/400,000 ohms.
megehms 1,000 megohms.

0 to 1

model KT 40 Kit comes complete with

Prod. circurt. opetatina  instructions

MODEL
Check o

new fype

+ Newly deslgned element selector switch reduces the Dos-

i TUBE TESTER

ctals, loctals, bantam Jr. peanuts, television miniotures, mogic eye, hearing aids, thyratrons, the
H. F, miniatures, etc.

FEATURES

o One of the most Important improvements. we believe.

sibility of obsolescence to an absolute minimum.

e when checking Diode. Triode and Pentode sections of
multi-put pose tubes, sections <an be tested individually.
A special isolating clrcuit allows each section to be
tested as i1 it werc in a senarate envelope.

o The Model 247 provides a sunersensitive method of check-
ing for shorts and leakages un to Megohms hetween
any and all of the terminals.

READY TO OPERATE . .. ... $29.90

|
| MODEL 247 COMPLETELY WIRED I

is the fact that the 4.nosition fast action snap switches
are all nembered in exact accordance with the standard
R.M A njmhvrlnq system. Thus. Il the element ter
minating in Pin No. 7 of a tube is under test. button
N

sz| NET

Model 2a7 Kit comes with all
parts. new speed-read chart.
handsome hand.rubbed cak cabi-
net sloprd for bench wse. A slip-
on hinged cover is inctuded ftor
outsde vee

THE NEW
MODEL B-450

SPECIFICATIONS

» Frequency Range: 150 Kilocycles to 50 Megaeycles.

s F.M as well as A M. receivers can he speedily aligned
with the aid of the Model B.150. Modulation in the
B.450 is accomplished by Grid.hlocking action which has
proven o be equally effective for alignment of amplitude
as well as for frequenty— modulated receivers

s R.F. is obtainable scparately or modulated by Audro panel.
Frequency.

o Positive action Attenuator provides effective outout con-.
tral at all times.

I MODEL B-450 COMPLETELY WIRED_}

% READY TO OPERATE . ..524.50

at all output levels,

on the oscillatorv clrcuit.
is used for ndditional frequency stability.

model B-450 Kit comes compliete
with all parte inctuding €ircuit
test leads. etc. Nothing else to

SIGNAL GENERATOR

» The R.F. Signal Frequency is kent completely canstant
This 1s accomplished by use of a
special grid loaded circuit which provides a constant load
A orounded piate oscillator

¢ Dirert reading—all eatibrations are etched on the front

e Y

All kits advertisead on this page are offered subject 1o the following guarantee

has been reached in wiring the Kit.

*UNPRECEDENTED GUARANTEE!!

: If, after completion, the instrument does not operate to
your fullest satisiaction, you may return it and we will ship you o brand new factory wired and tested model for only the difference
between the price of the Kit and the price of the complete Instrument. Full credit will be given no matter what stage of completion

20% DEPOSIT REQUIRED ON ALL C.O.D. ORDERS

GENERAL ELECTRONIC DISTRIBUTING CO.

EXPORT DEPT. MARITIME INTERNATIONAL CO. 10 BRIDGE ST., NEW YORK 4, N. Y. CABLE: FOXCROFT

Dept. RC-12, 98 PARK PLACE
NEW YORK 7, N, Y.

DECEMBER, 1949
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JOBBERS!
WHOLESALERS!
RADIO & TELEVISION

TUBES

AVAILABLE AT
DEFINITELY

LOWEST PRICES
IN COUNTRY

Following is a list of television |
tubes available in large quantities. |
Each tube is individually boxed
and tested and also carries a
money-back guarantee.

183 6X4 6W4
5U4 6BJ6  12AX7
5V4 6BH6  12AU7 |
618 6J6 128A7 |
6BA6  6AKS  12AT7 |
6AU6  6AG5 1258 i
6BE6  6BF6  12BF6
6ATS  6BAT  125N7 |
6AQ5  6ALS  19T8
6BG6G  6V6 19BG4G
658 6SN7  35B5
6C4 6SL7 11723

Many other types of radio and ‘
television tubes available. Write
for complete information.

NO RETAIL
ORDERS ACCEPTED

All inguiries from the State of Indiona
should be forwarded to the ESSE RADIO
CO., 40 W. South 5t Indianapolis 4, Ind.

NEW JERSEY
RADIO AND
TELEVISION

TUBE COMPANY

715 ELIZABETH AVENUE
ELIZABETH 4, N. J.
TEL. ELIZABETH 2-5180

Foreign News

things that must be tolerated in an
otherwise delightful living reom be-
cause one cannot get anything better.
On the contrary, these are models
which arve either so small and unobtru-
sive that their presence passes unno-
ticed. or which are in themselves so
beautiful that they add to the attrac-
tiveness of their surroundings.

To take one example, the peacock is
a glorious bird when you see him full-
face with his tail fanned out. If,
though, you happen to be behind him,
his southern aspect leaves inuch to be
desived! So with most radios: their
fronts pass muster, but their far-from-
beautiful backs must be placed out of
sight against the wall, which very
much limits the positions they can oc-
cupy as pieces of household furniture.
One of the newest nonbattery portables
is housed in a molded plastic cabinet,
with front and back identical in ap-
pearance. Even the tuning scale ap-
pears at botlh sides of the set. 1t can
thus stand anywhere in the apartment.

Some small receivers

Sonie tiny receivers were on view at
the show. The “world’s smallest super-
het” is a four-tube midget measuring
only approximately 10 x 4 x 3 inches.
There were portables and personals

making the fullest use of miniature |

tubes and compenents and weighing as
little as 314 lbs., including all batteries.
An automobile radio set shown, meas-
uring 9% x 5% x 6% inches and

This antomobile radio receiver, said by
its maker, Masteradio, 1o be Britain®s

smallest, is 9% x 3% x 6% inches.

weighing only 10 lbs. (see photo), is |

particularly useful in the 7-15-horse-
power autos of which we make so
nmuch use on this side of the Atlantic.
They haven’t much room to spare and
these small radios fit in where others
won't. In any case, though, why carry
a large and heavy automobile radio if
a small, light outfit does just as well?
Speaking of the radio set as a piece
of furniture, one model interested me
considerably. This is built rather on
the lines of the expanding bookcase on
the add-on system. Start, if you like,
with a smallish table radio. Add a big-
ger loudspeaker in its own cabinet and
this becomes a console model.
next your bank balance is again right,

a new unit makes the whole a radio- |1

phonograph. An automatic changer and
a storage cabinet for records can be
added as time goes on. Another add-on
unit provides television. Thus, from
quite a simple start can be built up
progressively an instrument giving ev-
ery facility for home entertainment
provided today by electronics.
(Continued on page 70)
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~HARD-TO-GET PARTS~

POWERFUL ALL-PURPOSE INDUCTION
MOTOR

EXPERIMENTERS—101 USES
Sturdily cunatructed to precislon
standards, Lhis self-startin: shaded

IOEAL FOR

pole A.C. induction motor 13 pow
erful enough for a nUMbEr of uses
Some_of these are: Autornatic Tm-
ing ODevices, Current interrupters,
Electric _fans, Electric Chimes.
wmunw ouphn Photocell Control
Dev Electrie Vibrators., Smatl
Grn utfers aod Polishers
Miniature Pumps, Mechanical mod.
nis, Sirens, and other appheations

Consumes about 13 watts ol
power and has & speeill of 3000

r.p.m. When ?nud down, this
slurdy umt will cor\nan(ly oper-
ate nch turntable ioaded

h_THAT'S POWER]
O v by 2+ wide by 1

I!l;|l P l'H 37 high 7%
menslons I
4 convenlent mounting studs; shaft is q/g' Inm:

hv 3716% diameter, and runs 0 sell.alignng un
r\-l.mlru, tearings. Denluned for 110-20 volts, 30-8

.l..-_;uly. Shp. Wt. 2 lbs. $1.95
ULTRA MAGNET

LIFTS MORE THAN 20 TIMES
ITS OWN WEIGHT
LITTLE GIANT MAGNET

Lirts & lbs. easlly. Welghs 4
Made of ALNICO nvw high- malmeuc
u eel Complete with keeper. World's —_
T'h h - ':’elhe .'I mads.

€ EXperimenter an obbylat will
find hundreds of excelient ’\’uel (or ';!'."—
this nlgh quallly permanent magnet.
Measures 134 114 Ship. Wt

|7‘lu.~o 159 S'l 'zs
GENUINE MIGIIOPIIO!LE TRANSMITTERS

| YOUR PRICE. .. .......0

BIK
telephon' " plyeemplny ]
overstod! peifectly
on dry c.u. Can be
used on P,A. svstems. call

replace.
batiery-uperated
rural telephone Iln-
;l’C‘AE N "l-‘\l l?"pl' RS b
'\l\l)l~
WESTERN ELECTRIC AND “ﬂFR‘:‘v
(‘ARLQON excellent n appearance and nmrmlnn A
remarkable vaiue und ous wseldom offered in theae

Nes. p. Wt 1 1b s] .95

ITEM NO. 180
YOUR PRICE. .« ...t iinnnceraanas

| WATTHOUR METER

Completely overhauled and
ready for immeliate rervice
Designed tor resular 100-110
volt. 40 cwvcle 2.wire A.C

cnmuru-ird

R Tty
e!lllnghnulc-
E. Fort Wayne, Sangumo

<-r ulher n\llllble make. Bhe

I'l’!- No. !! 54.95

YOUR PRICE. . ..

AMAZING BLACK LIGHT!!
Powerful 250.Watt Ultra.Viclet Source

The beat and mast pracurnl
source of ultra-vivtet light for
weneral experimental an enlef.
tainment use, Makes all fluares.
cent substances brilliantly lumi.
nescent. No transformérs of any
i . Fits any standarrd
Iamp socket, Brings out beau.
1iful obalescent hues in various
tvpes of materiala. Swrll Inr
amateur Dsrites, nInY e
nmnn unique Jight "% eﬂem-

B,
ITEM NO. 87

Bulb onlv. Shp. Wt
YOUR PRICE s] 95

* vrld: bl rleen

ib.
comes with brnuplllo
mounung and has w-r wivel-
ing Aadjuatment so that It can be
adjusted to any desired position.
Thare aré 2 woven siraps: one goes
[l the oth-r around
rru-n Straps can be ped on
and of quickly by un ln,..ellluu.
arrAnge ent,
This excellent mike can  be
srupted for home broadruunir or
private communication systems. Hy
dl-moumlnl br-u-wlnt it un be

WESTERN ELECTRIC BREAST MIKE
This is a tne light-welght air-
cruft carbon microphone. It welkhs
s
E ]
! I,
i .{I;
ed as desk m
“pora ""Eﬂ':r" A fileoter in sneracs
rul 5
';'m‘.i 'r::n;«‘uhlr erit et oA LU LU S
.... $1.00

YOUR Pllcl.u... sasa
- -----------.-.------------

| ‘o
1 HUDSOH SPECIALTIES CO. 1
§ 40 Wost Broadway, Dept, RE-12-49, New York 7, N.Y.

1 mn gireled velow the sumber of the ltema I'n 1
] ordering. My full rt-mllt-ncc of B, . iaaana. ull-
clude shi plng charges) [s enclosed (NO 2
|l oroERS Nl.:ss Acconrnmiu WITH A o:posn.
1 ol my deposit of $....cu0nsian \a enclosed (20%o g
§ required). Ship onﬂer €.0.D. for balance.
1 ORDERS FOR LESS THAN $5.00. 3K ’I.II. 'l'o IN [ ]
CLUDE SHIPPING CHARGES. H
§ Circle Item No. wan 3
T ia7 189 I.O a7 192 3 H
: NAMM , s aseucarsrnnsracocsassesscsscassassassn 1

I 1

1 aga -
IFeB8, . . .s0eccirassanartissasssssessssnns

N Fienss Print Clearly -

l: CMP. . verrcvrssnirraaraacrsnns LI E T a

‘on - - --------.------------.J

RADIO-.ELECTRONICS for
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WHERETO BUYIT...

WHOLESALE RADIO

of Baltimore

T. V. ANTENNAS

AND ACCESSORIES
Complete Stock! Low Prices!

We've got the right antenno and the
right accessory for any instaliation

Sensational Antenna Buy!
SNYDER HI-LO ARRAY

Model TV 21

Len 'O ligl e yoay' 1l
I & Nper anteiijia any
wliere prar thas s pric
Tua folded digeales (10ist
& L ith reflectars

miplete woth tua 3o 0t
1ast sections, Fuy ring, stand off
psulators. Ready for easy, ek
10 for $57.50

We
f

l installation

T.V. ANTENNA ACCESSORIES
: TV Lightning Arrestors

Fuke twin I(-ml or coaxal
calle ST N ST OT

§ & on 301 ln. \Ilnl Moy
ype, \ludnl LA-1.

53c %
$4.90
STEEL EXTENSION POLES. 10 (¢ lonw
<%, wetler treatol D00k 1.98
AHTENNA SWIV L BASE. Alwm +39
Guvwm: CR uu T No. .’u L .29
24 ol - 6.00
T2 DNM COAIIAL cnm.: IG!'.IU 1¢ per It
Fer 1o 3.78
300 OHM TWIN LEAD Sl .45 [EUSES LU L}
1000 11.78
cumu:v uouNT ERACKETS. Complote 1 -

A
NI-IAND ADAFT[I l-r 11(‘1] l|l|l1i|(' Tand re
flictar, CL il 2.00

any
3‘/3" 300 OHM s'ANII OFF INSULATORS

Woend werow-in . per hundred 2.75
SAMS TV ANTENnA MANUAL 1.2%
New Low Price! Famous SKYRIDER

r?
10 TELEVISION
model 513

Tl Direeat tail
thits :m i i
TV Receiver mith 4f
i SUree
1las ALY far
Inightness and contra
H tutws  plus  put
tighie  anat tifier
Mdsi i ll.qu
wlidmet 167 mide 17
Leigh argl 153757 deep 1
havinels

Save Money! Get Top Quality

Sheldon Custom-Made '‘Telegenic™
T.V. PICTURE TUBES
Flat Face. Meqnehc fecus cnd deﬂechnn
10BP4-—10" . o
12LP4—12"
16LP4—16"
13 MQNTH GUARANTEE

Lowest Prices! Highest Quality
HIGH VOLTAGE, TV
TUBULAR CONDENSERS

0005 mfd. AlEN vV [k

J001 mfd. AN V 1%
005 mid, nhin v Fle
03 mid G000 V e
05 mid ROJ0 V koald
0005 mid. 7500 vV a5

001 mf1, 10,000 V Bke

WRITE FOR FREE "FY!'"

BULLETIN
Or Phone Mulberry 2134

Address orders 1o Dept. QR.93

HOLESALE

ﬁﬂﬁlﬂ‘ PAHTS cnu Iﬂt.
W S,

Baltimore

311

BALTIMORE 1,

Forcign News

(Continned from puage 68)

I like. too, the idea of several firms
that it i= their job to provide nothing
but the "works" of the radio and that
other firms (of which there are many)
should =upply whatever kind of cabinet
the purchaser, and particularly his bet-
ter half, may faney. Anyone who buys
a good-looking, expensive rvadio is liable
to find that its trade-in price, after he
has us=ed it for a yvear or two, is pretty
small in view of its excellent cabinet.
It the radio is to be, as I think it
should, an important part of the fur-
niture of any home, a high-quality cab-

Seanner nnit of the Ekeo clond and ecol-
lision warning radar. This is 3-cm svs-
tem designed to warn aiveraft pilots of
storm clonds and other aiveraft as far
away as 10 miles, The entire radar set-
up consists of seven separate units, E.
K. Cole. Ltd., manufactures the system.

inet that has been carefully chosen
should not have to be discarded after a
comparatively short period of service.
A pgood cabinet doesn’t, after all, de-
teriorate rapidly in value; it continues
to pleuse the eye, and all that it needs
to please the ear as well is a renewal

of the radio or radio phonograph in-
side it.
Buy a cabinet to fit in with the fur-

niture of any room and, as time goes
on, discard the old radio or radiophono-
graph chassis and replace them with
up-to-date models. Just think of the
saving you'd make!

It is curious and interesting to notice
how many one-time “stunts’” have died

One of the portable broadeast receivers
displayed at Radiolympia, this maodel is
made by Roberts Radio. It operates sat-

even widi the ecase closed.

isfactorily
is sold as part of the radio.

'rll(' COve)
a natural death. One of these is push-
button tuning. Time was when there
were radios with almost as many but-
tons as a bell-hop’s uniform. Now tun-
ing scales have become so large and

www americanradiohistorv. com

clearly marked and tuning mechanisms
are so simple to operate that bhutteons on
a radio arve very nearly as rare as
crowsfeet on the face of a motion pic-
ture actress!

Use for mine detectors

Recently the owner of a valuable
herd of pedigreed cattle found that one
ol his best cows was ill. In spite of all
his treatment. she grew daily worse and
worse and the veterinary was called in.
Having made a very eareful examina-
tion, the vet ecame to the conelusion
that the trouble was due to the presence
of some foreign bady in the animal's
stomach. He deduced that she must
have swallowed something—-possibly a
piece of metal—while grazing. Being
a man of ideas, he recalled that a friend
of his had recently bought a war-sur-
plus mine detector. This friend was
summoned by telephone and arrived
with the apparatus. When placed over
the cow’s stomach, it gave an instant

" strong response. An operation disclosed

The recording or playback time of this
muagnetic recorder is 80 minntes. 1t eme

ploss a L000-vard-long

a4 3-inch nail in the cow’s stomach.
Thanks to the use of the mine detector
as a surgical aid, the cow is now as
well as ever.

SONOBUOYS TRACK SUBS

In any future war submarines are
likely to be an even greater danger to
surface shipping than they were in the
last because, with some sort of Schnor-
kel device they will be able to use their
high-=peed Diesel engines while sub-
merged. The London lllnstrated News
points out in a recent issue that Sono-
buoy= may prove even more valuable
in any future war than ihey already
have in the last one.

The Sonobuoy is a metal cylinder con-
taining a radio transmitter and an un-
derwater microphone. It has been used
to indicate to a listening plane the pres-
ence of a sub. In the new system, sev-
eral Sonobuoys, each operating on a
different frequency, will be dropped by
parachute in the neighborhood of a sub-
marine. The aireraft pilot plots the po-
sition of the submarine by tuning to
each buoy and noting the volume of the
sound its microphone is picking up. The
nearest to the submarine will, of course,
give the loudest sound, and so on. Thus
he can track the sub until surface craft
arrive to take over the hunt and malie
the kill.

RADIO-ELECTRONICS for

plastic  tape.
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SWITCHES AND CIRCUIT
BREAKERS
Heinemann clrcuit breakers
110-15 _amp.
110-20 amp. _
1105 amp. oo _____ .95

Alrcraft ckt. breakers 24V..20 amp.
amp.—AN 3160--Square D Co.._..$1.49

DPST 30 amp. toggie switch—bakeiite

TRANSFORMERS

MODULATION & DRIVER XFMRS-

RC 1206 mod. xfmr.. 815 class AB2.

56W. audio. RC1205 driver xfmr.

6SN7 to 815, class AB-2 (com-

panion to RC 1206). Both units for

only _ - [ - ..-%$4.95%
SCOPE XFMR.—pri. 110V.60 cy.,

sec. 4000V. at 10 ma.. Gxd4x31,”_ _ 3.95
AUDIO OSC. XFMR, with FEED-

BACK and OUTPUT windings___. .95
IF XFMR-5 MC with air trimmer.im-

pedence coupled. mounted in Alum.

shield can __ ... ... ..._.. 95
DISCRIMINATOR XFMR. to match

IF xtmr. above ______ .95

RADIO RADAR
RCVRS-XMTRS-COMPONENTS
BC 223 AX Transmitter—BRAND NEW-—
801 osciliaters and 801 PA’s, (2) 46
mods. & (1) 46 speech amp, 4 xtal
freas. and master osc. on gelec or
switch—tone¢ wvolce or CW mod., 10-30
W. output. ldeal for 80 meter band.
Complete with 2 colls TU 17A 2000-3000
ke, TU-25 3500-5250 kc.—black crackie
case. Two extra cases to store coiis.
Freq. chart and tubes Incl., packed In
orlg. cases, less xtals, ..--$39.95

BC-702 A HIGH FREQ. RADAR XTMR.
€4) 2x2 tubes; squirrel cage blower, 12.

case _____ .39 FILAMENT XFMR. prl. 110-60 ty.. 24v.; 25MA, 2 meter: 02-8000V cond.:
DPDT 110V. .19 sec. 4 volts at 16 amps. and 2.5 2y .01-500v conds.; .00t-9500V.
p
OPDT Togole switch .39 volts at 1.75 amps. INSULATED eond. .. ---$14,95
FOR 5000 wvolts. tdeal for 2x2 and .
826 tubes. Herr «tically sealed, BC-AR230 TRANSMITTER with 4 tubes
6x3lpxdlp” R - 1.95 and RF ammeter.
RELAYS tF XFMR., 30 MC, sllver siugged.. .35
Potter & Brumfleld OVERLOAD relay 500 ohm to GRID matching xfmr, BC-AL229 RECEIVER with 6 tubes—air-
relay No. 1 s 5000 ohms, coll No. 81749 (used with T-17 mike)__ .69 craft equipment, both units______._ $9.95
current 10 ma., relay No, 2 |s 110V.
60 cy. Ac coll. SPD‘yr__‘_,____: ______ $1.95 T8S 'APT-5 UHF NOISE-MODULATED
JAMMING XTMR—WIth these tubes:
Teilephone type, ptate neltive 5 (2) 6AC7, (1) 6L6, (2) 829, (1) 931A,
70?)0 ohmw SPDT sensltlve relay 1.95 TUBES (1) 6AG7, (1) 522 blower-cooled UHF
T T T e ) 3°‘|T|-—:|‘¢t‘ for 1 :m’ ""‘ﬂl. Induc- oscillator tube. This unit conmtalns a
Plate sensitive relay—5000 tlon eater or electric  heater. lecher-line tuned cavity, with tunable
contactn OPST o) 5 ehm ol 1.49 Efficlent operation at 1500-3000 V. plate. grid. and cathode lines. iecher,
TTemmTTotmTmemn ' —typical operation 2500V. at 400 line settings are read directly In €M on
BKa22-K relay—used |n conjunction M. e $ .75 front panel with veeder tyPe counters.
with SCR-269.F—contains 28V step Neon resonance indicator. Fliaments
- . operate from 1t5 VAC, No plate supply,
relay, 5 deck, 6 pos. switch—12V Paked in orig. case with  instetctl
DPSY . 2.95 CATHODE RAY TUBES ac . €as n
book. Wt. 118 Ibs.___.._________._ $95.00
JAP1 $2.9¢
__ gg:; g';: BC-375 XTMR TUNING UN:‘Tk—Apglrolx.
& 3 : .. coils. . dials,
RESISTORS and RHEOSTATS 7BP7 3.95 R v e
POWER RHEOSTATS—25W.25 oh sLP7 4.95 O :
1 amp. max ° m—$ 69 S§BP1 2.75 PAFE  cneeceicenccmeneeeeaanan $2.50
POWER RHEOSTATS—25W.25 ohm— o 59 | ARm7  AIRBORNE  HALLICRAFTER
1.7 amp., max..._. R .95 : VERSION OF $X-28A—Search rcvr.,
75,000 ohm, 2°oow. bleeder. . Fr— comElete with tubes, less power supply.
1';21;:"";; ’75%":'3 g;’;‘;;’s ;0%0‘3 R In sealed cases. ... ____.__... $129.00
1 Meg. muitiplier, 1%, tolerance. ... .89 -620A- — z0-
Thyrite discharge r;llslor type SF CE PHOTOCELL—for use In projec- B%:;fA(IS‘::fSE;Xiﬁﬂn m 012"7&9 Pnsc'
HE 130V AC/DC e .95 tors or burglar alarm ___._______ .95 me.terh, -wilh. tubes as ;olllows: 1)
100 assorted by watt reslstors in PHOTOFLASH TUBE 12,000,000 lu. JLNE. (1LC6. (1) TLH4. (2) 1281, (4}
popular slzes ee. 1.49 ":‘C":’::‘D‘o‘f‘- ;3"‘;"";‘03‘5{; I'nlclu:ed 1209, (1) 1204—ideal for use between
o [ . i ashes- o A .
lagrams Turnisned on reauest. | 95 | Leite verices st Used: In good con
SN Ph%t’&",l';la:nr:ﬂl:’l‘t-—w"lle el Complete with carrying case and dia-

SILVER CERAMIC CONDENSERS
500 w.v.D.C. 10¢ ea. 12 for .$1.00
Available capacity (MFFD's), 2, 3, 4, &

Complete Stock of GE Photofiash Tubes {: Ltk LB

. GE <CONTROL BC-1103—Contains  fuse
7, 8, Big, 10, 19, 12, 15, 24, 25, 30, 40, PLUGS AND CONNECTORS F 301 indlc.llamps 31301'. 1;01A.|lresctc|:-
100, 120, 125, 140, 232, 350, 375. 400, 470, . .24.3P . . tacles as follows: Pole Russell, Stole
45, 50, 61, dual 60, 70, 72, 75, 80, 81, 95, ;E-a;gz 2 2.’22}2-356_ Ne. 6852, 2 pole Hart and Hegeman
500, 1000 and 5000. No. F7723, 4 pole Russell Stole No.

AN-3106-36.18 ts AC.AN
BOB7. Also relay 120V., 60a Struthers-
e dost i fS380sa Dunn No. ASBX1, Switch. Allen-Brad-
PL-OTT TR tey cat. 2AS, and 250V. 10 amp. inter-
CAPACITORS AN-31gg.2z.2s AN-3057-24 10K oo e $4.95
2MF D-6000 V. paper olt type._...___$8.95 AN-3106-28-2P AN-3102-14S-1P . » used______ 39.50
2MFD-7600 V. paper oll type_ .12.50 AN-3057-16 PL-147 SCR-€25 Mine Detector, wused._ $39.5
1MFD-5000 V. paper oli type - 2.85 AN-3057-8 AN-3106-32-101$
1MFD-6000 V. paper oll type.._ - 4.95 UG-21/U AN-3102-18-208
3 MED-1000 v, gue tubuiars. 135 AN-3108.145-26 i METERS and INDICATORS
- 0 . - - -1 A N A .
1 MFD-1000 Vv, AN-3102-148.28 PL-118 Remocte position indicator—I1-82, 6.12V,

AN.3108-40.18
PL-182-10H/258-8

B MFD-600 V._
4 MFD-600 v,

AN-3102-20-27P 400 cy., 5" indicator with 0-360 degree
MC-136 G S e e e S o -$4:95

2 MFD-600 V. AN-3108-22-17P ARC-9589 Azimuth control MN-52H-360 degree dial—
20 MFD-2500VDC PK. Type No. 775, AN-3108-24-18P AN-3102-22.14P 60 to 1 ratio crank control—ideal for

65W. Sec.-PHOTOFLASH .___.___. 9.95 AN-3106-22-1§ AN-3102-145-75 antenna rotating indicator. used.__$ .49
32  MFD-2500VDC  PK. No. 777, AN-3102-18-58 AN-3106.18-12S Meter—3' 2" cross pointer. Two 200 micro-

100W. Sec.-PHOTOFLASH ________ 14.95 2255-26 AN-3106-168-1P amp movements, brand new....... $2.95
.01 MFD 8000V, 16-20 Amps. Aerovox PL-419 AN-3057-§ METER, type DO-41, 0-1 mil. movement.
mica L$-217-—1000-3000 KC._ .____ 4.95 AN-3106-18-8¢% AN-3102-36.8P scales 0-5 DC Kile V. and 0-10MA
.002 MFD.3000 VDC Mica_..___ ... 69 o . ---32.95
3x.05-300VDC  round  can 1717, 5
golaper o T R --Doz, 1.00 ¢ each '—
o » V. tubular electroly- 5 <
tics, well known brands________ 49 MISCELLANEOUS
.008 Buffer 1600.V __. ____________. .29 gUlLD Y:))U':R %WN GE‘I’GE‘? COUNTER. BI:'CIFF Antenna duplexer, 156-157
Assorte lcas____ __| etects ot eta an amma rays. | MC _______ o o .
LACRLALD LA LU LR L PR EE LS Al parts, batteries, diagrams aynd BN IFF non directional doughnut an-
. instructions, nothing else to buy. This tenna o eemmoan 5.95
1 is the famous 49'¢r Geiger Counter. Veoltage REGULATOR, carbon pile.
~ as described in Sept. Radio Elect ics. magnetic type, coil current 105 ma.-
s oaYgAE]rﬁEE‘E :;APA!‘COI'{‘(L?g SaoicoRumanli= e enics max. 5 amps at 18.25 wvolts. ... .95
» aPProx. THERMOSTAT, n t
per sect,—Individual air tuned pad- DETROLA RECORD CHANGER. au- 95 deg. F., No.norrar?.a_',}'p..swf"f__f_ 49
ders—18 to 1 vernier drive—shiel- 1omatic changer for 12 10" or 10 BLOWER, 400 cy.. 115 Volts Type
ded ool 1.95 127 records oo --- 9.95 FL. style No. | 171145C, 6700 RPM,

6 Gang variable—asliver plated—-sec.‘
1: 350 MMFO, gects. 2, 3, 4, 5:

60 MMFD, gect. 6: 80 MMFD____ .gg
BUTTERFLY WAVEMETER AND
OSCILLATOR CONDENSERS

TN-2A 106-300 MC Antenna conden-

ser—with acorn socket..._________ 3.95
TN-20 76-300 MC osclifator.. ... -‘3.95
TN-3A 300-1000 MC Oetector (uses

IN29 x¥AL __________ " T 7 2.95

TN-30 135-485 MC Osclliator
TN 300-1000 MC osclllator (uses
36BAS doorkmob tube}

Ceramic sliver padders—dual 3 to 12 9
MMFD or 3 to 20 MMFD ________ .19

Ceramle mica padder—single 5.20
MMFOD per dox___..____________ "~ .50

AIRCRAFT COMPONENTS

AS SPERRY D!REC. GYRD, part No.
656029-115V., 400 cy., 3 ph,______ $9.95
MK 18 Eastman Kodak gunsight__. 2,95

MK 4 Bank and Climbgyro control
head for MK 4 autopilot________ 9.95
A 5 Autooilot Servel, 100 b, max,.. 9.95

Westinghouse _.___._._._. We—— A 1]
BLOWER, squirrel cage, 110/60 cy.
AC, 2” outlet, silent oil lite bearing
motor. with mtg. bracket.._______ 7.95
Eclipse 24 V, carbon pile type, GE
Voitage REGULATOR., brand new,
Co.. 2V, Ilbs [ 1]

Catalog

Free

5249 GRAND RIVER
All orders F.0.B. Detroit—Minimum order $2.00-—Michigan customers
add 3% sales tax—20°% payment must accompany all orders.

HERSHEL RADIO CO.

DEPT. R. E. 12

DETROIT 8, MICHIGAN

DECEMBER, 1949

www americanradiohistorv. com
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THEHOTTESTITEM OF THE YEAR

%630 TV CHASSIS WITH YOLTAGE DOUBLER |

A READY-TO-PLAY 16 31-TUBE RECEIVER

g Y . LICENSED
By RCA

Mid. by PHILMORE
ATTRACTIVE DEALER PRICES

WRITE - WIRE * PHONE

16" TELEVISION CONVERSION KIT

TO MODERNIZE YOUR 10" RECEIVER
LATEST YOLTAGE DOUBLER CIRCUIT

® Wired sub-assembly chassis
S e ntom T sondrnters
3ﬁ:;:.;:gf,zzamP;';r:;m"" 351
@ Plastic sleeve & ring

PARTS FOR 630 IN COMPLETE SETS

Complete with instructions FOI!

YIDEO & I.F. KIT 19 items) s 7.84
ELECTROLYTIC

CONDENSER KIT {bcondensers}  6.97
PAPER CONDENSER KIT (38 condensers! 3.72
CERAMIC CONDENSER KIT (28 condense 2.86
MICA CONDENSER KIT (12 condensers, 1.90
CARBON RESISTOR KIT 108 resistors)  3.34
WIREWOUND RESISTOR KIT [ 4 resistors 1.98

OCTAL WAFER SOCKET KIT (13 sockets .64
MINIATURE MOLDED

SOCKET T ( 2 sockets) .38
MINIATURE WAFER

SOCKET KIT 10 sockets .68
CATHODE RAY TUBE SOCKET ([ | socket .39
KNOB KIT, decal included [ 8 knobs .98
BRACKET & SHIELD KIT (12 brackets) 8 63
YOLUME CONTROL KIT (10 controls) 6.19

COMPLETE TV TUBE KIT, less CRT (29 tubes 21.27
H.V. RECTIFIER SOCKET ASSEMBLY 79

REPLACEMENT PARTS & AGCESSORIES

PUNCHED CHASSiS PAN, makes any 7630.% 4.87
POWER TRANSFORMER, 295 ma......... 9.97
HORIZONTAL OUTPUT TRANS., 211/T3... 3.44
HORIZONTAL OUTPUT TRANS., 211 'T5... 3.97

VERTICAL BLOCKING TRANSFORMER.... 1.32
HORIZONTAL DISCRIM. TRANSFORMER.. 1.66
YERTICAL OUTPUT TRANSFORMER... 2.64

RCA FRONT END TUNER, complete w ‘tubes 26.67
STANDARD TURRET TUNEI! . -
ESCUTCHEON PLATE FOR ANY TUNER.... .85

DEFLECTION YOKE, 83 M.H. YERT. 50 M.H. 3.48
FOCUS COIL. 247 ohms. D.C. resistance.. 2.94
ION TRAP BEAM .ENDER-.............. .98

CATHODE TRAP ceesees  JBY
YOLTAGE DIVIDER. 'IJbl! ,250 ohms Y7eiow .87
12" PM SPEAKER, heavy olnlco #5 magnet
5" x 7” OVAL PM SPEAKER, top quality...
AUDIO OUTPUT TRANSFORMER, (&Ké).. .87
& FOOT TV LINE CORD w/both sufﬂy plugs .29
16" PLASTIC SLEEVE & RING............
SET OF BRACKETS, for mounting 16" tube. 2.92

FREE—%630 Circuit Diagram, with every order

10" CATHODE RAY TUBE #10BP4 .......5 24.95
16" CATHODE RAY TUSE #16AP4, metal .. 54.25
16" CATHODE RAY TUBE #16CP4, glass .. 57.50

TV ROOF CONICAL ANTENNA, 10° upright. 7.97
TV WINDOW CONICAL ANTENNA, quickrig 5.95
TWIN LEAD-IN, 300 ohms, 100° hank ..... 1.39
#RG59V CO- AX.. 72 ohms, 100° hank ..... 3.99

IMMEDIATE DELICERY - 209, DEPOSIT, BALANCE €. 0. D.

BROOKS RADIO DIST. CORP.

80 VESEY ST.. DEPT. A NEW YORK 7, N. Y,
CORTLANDT 7-2359

- “New Patents —

R,F. POWER MEASUREMENT
Patent No. 2,465,583

Rudolph N. Griesheimer, Belmont, Mass.
{assigned to the U.S.A. as represented by

the Sec'y of the Army)

The bridge method is one of the simplest and
most sensitive for measuring r.f, power. Three
of the urms ure resistive and the fourth contains
a tiny bead thermistor. First the bridge is bal-
anced without r.f. npplied. When r.f. current
flows through the thermistor. the bead material is
heated and its resistance lowered. A microam-
meter measures the bridge unbalance and in-
dicates the amount of r.f. power.

;
H
H
g

Unfortunately the bead is affected by changes
in ambient temperature us well as current flow.
For example, if there is a drop in room tempera-
ture, the resistance of the bead drops. In this
circuit two disc thermistors are added to correct
the error. The dise type is affected chiefly by
ambient temperature rather than current flow.

When the room temperature drops, for ex-
ample, the resistance of thermistor A is increased.
A ureater portion of the d.c. battery voltage
is applied to the bridge, and the resistance of the
head is reduced to normal.

This solves one problem but creates another.
The Rreater bridge voltage increases the sensi-
tivity. Thernistor B is added in series with the
meter to compensate by limiting current flow and
maintaining constant bridge sensitivity,

HARMONIC GENERATOR
Patent No. 2,455,824
Joseph C. Tellier and Harry H. Wilson, Jr.
Philadelphia, Pa.
{assigned to Philco Corp.)

More efficient harmonic generation is claimed
for this maodification of the Colpitts crystal os-
cillato.

A coil Ll is added to accentuate the higher-
order hurmonics. With the usual capacitor alone
these higher frequencies are hypussed to cathode
and lost. A second coil 1.2 is added in the cathode
circuit instead of a bias resistor. Here again the
harmonics are strengthened.

Dotted lines indicate the distributed capaci-
tances of the two coils.

VOLTAGE REGULATOR
Patent No. 2,475,613

Allen E. Hastings, Washington, D. C.
[(May be used by the U.S. Governmeat
without royalty payments)

The output of a d.c. supply is stabilized by
this rergulator at any voltage value up to the
limit of the regulator tube. It compensatcs for

changes in load current or source potential,

The regulation is provided by resistors R and

1

VARIABLE LOAD

T

I
UNREGULATED SQURCE

|

www americanradiohistorv. com

8. For example, assume that there is an increase
in load current, Usually this means lower poten-
tinl across the output terminals. In this cireuit.
however, the following takes pluce. As the load
takes more current, there is grenhr flow through
R and therefore a ®reater drop across it, The
grid side of this resistor oes more negative, thus
raising the grid bias and decrcasing plate current.

As a result there is less voltage drop across S
which i8 also in series with the load. Since S is
much larger than R, it controls the output volt-
age. The smaller drop acress S makes available
more voltage at the lond. P should be adjusted
until the compensation iz complete.

A similar effect takes place if the source voltage
varies. For example, if it is reduced, less current
flows through the plate circuit. Again there is
less voltage drop across S, making available a
greater potential for the load and compensating
for what would otherwise be a lower output.

STATIC DISCHARGER

AND INDI!CATOR
Patent Ne. 2,475,356
Emery Meschter, Towanda, Pa.

[Assigned ta E. I. duPont de Nemours & Co.}
The static electricity generated on sheets of
paper, plastic material, or cloth moved rapidly
along rollers is dungerous and troublesome.
Sparks may ignite nearby material. Raw pho-
tographic film may be spoiled by exposure to

V100 LAMP

| v ac

1
3
T 4

R4 150 2K

A2 SMEG

- A3 SK ¥ n 8.3VFIL, TRANS

tiny flashes. Also. charged sheets are difficult to
handle because they tend to adhere to nearby
nonconductors. This simple discharger includes
an indicator to show when correct discharge is
taking blace.

Referring to the figure, static from a shcet S
may be discharged to ground by bringing near it a
static aceumulator A with a comb of fine metal
points. The charges are transferred to the comb
and grounded after fluwing through RI, R2, and
R3. The filter R1-Cl bypasses a.c. such as line-
frequency pickup; therefore only d.e. can flow
through R2. The drop across R2 is applied to the
pentode grid. R3 is the bias control.

A portion of the filament voltaRe appears across
R4. Part of it is applied to the pentode grid
through Cl. Therefore the plate current has an
a.c. component as well as a d.e. component. How-
ever, it is obvious that the a.c. component dis-
appears when the plate current is zero (as at
cutoff) or when the tube is cperated past its
saturation point.

The pentode tube is a limiter because of the
very low filament and plate potentials. It saturates
if its frid goes positive by a few velts, and its
plate current ip cut off if the grid goes negative
by a few volts. Therefore no a.c. plate component
exists during a static discharge which produces
more than a few volts across R2. This is true
regardless of the polarity of the static charge.

The second tube is a thyratron. for example.
type 2050. It conducts when its plate voltage is
positive, provided the grid is net negative at the
same time. No signal appears across its input
during the discharge of static, and because its
grid is returned to ground, the bins must be zero
during a discharge. Therefore, the thyratron fires
and the lamp is on.

If the discharge stops for any reason, the a.c.
component appears across the thyratron grid.
The phase of this voltage is chosen to make the
grid negative while the plate is positive. If nec-
essary, the filament transformer connections may
he reversed te bring about this condition. With
the correct connections the thyratron cannot fire
and the lamp remains dark to warn that dis-
charge is not taking place.

RADIO-ELECTRONICS for

+15v
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SOS EMERGENCY
TRANSMITTER

Famous Gibson Girl Transmitler that
saved so many lives during the war.
Use only as a distress call transmi
ter on hoats and alrplanes. No e
temal power supnly reduired for oper-
wstion Il Is meérety necessary to turn
the crank on the Wp of the trans-
mitler and Power {5 R¢neraled and (he
distress aiznal is automaticslly sent
out on _intern al distress fre.
auency. Brand New Gibson Girl Trans.
nitter complete with tubes.

A. N. ELECTRICAL CONNECTORS

A. N. electrical connectors provide a fost, easy way to connect
sconnect one or many electricol cireuits, This offering is
of intense interest to ALL manufacturers of electrical equip-
ment inosmuch 0s we have a huge supply of these connectors
and con dispose of them ot very reasonable pnCes on a slid-
ing scale. The more you need, the lower the price. Plugs and
receptacles supplied with either male or female contacts. All
built to rigid Army & Navy specs.

| 3100 | [306] [3108] [310%]
20-19p 18-20s 22-25

Frar 10525 2e7 22naas ANTENNA

= 125-4p B-12p 20-2138
Tazos 33-18s Fur Gilison Girl truns:
- mit

20-2apP 24-10P I:3103 tenna wire, 2’ h.;lv
20-11p 20-1s 12-5p loons. 2 hydroten
20-3p 22-145 22-30p fenerators, fox
18-13g 22-t0p 22-8S kite for windy
165-7p 2a-285 1o SINGLE-GANG wearenligng
e tr ] 22 INSULATED-YARIABLE Comnlete hit.

CONDENSERS

‘995

i lucei for n ency apblicilions In reeecvers
36-15S 165—as$ 20-9F 16-1158 i o s
22-18P 165_5p 12-58 22- L
18.128 165.-.10p 28125 10-15s
12-5P 18113 1B-4P 18-85
20-198 20-38 32-1§ 22-30P
1B8_Bp 20-8P 18-35 22-14%
24.55 3-180 16-115 t2s—ar
24-7P 32-6p 16:33F 168..15 T i
2g-11s ETS 33.90 in 12s g LINE
o 20=-3P
20-8% - 18-1s 18.SS : F"-TERS
32-85 32-101s je-1p in-19 97-5107 | For supbressing
32-18P 28-9P 1a5-1% 165-45 28-7% nolse on all cars

and appliunces. Egch
. contains 4 mfd o
anuu;es invited from monufacturers, lorengn governments, ml"d m::l;"sfrb.f vlllr
istributors, etc. Prices quoted on basis of quantityl ahlel . B

3 TWIN COAXIAL CABLE e agediicase [Fa

Two 312 stranded conducl.
o, Smicided. gl fuckec L b S as

pnlvc- hylene core, 70 to 95
ol . ltew, T2¢ per ft.
\.ur Brice $15 per 100
P.M. SPEAKERS 3-FOR-1 SALE  \(g T80 7iemm < A \

ALL 3 ITEMS ONLY $7.00

ol

Lmosl l)?ﬂ PM Speak | e S
-8 it

m(‘lnl c-hlm ‘1. Bheaker Cﬂ

and case maieh com ALUMINUM GEAR BOX 1 0

lr.. receivers. == taing (wo powerful electric ansyu;’,. . RT 1579
n nm‘lilh)n make per. || = e WITH TUBES,
fect nwercum mn‘n‘ [4
stalions. $%$4.S0. 2 ] llmmclol‘ H dlly r-‘-nvvn‘ y rOLALe B DIAGRAM AND
cluding _outbut tran< Ll/ beam andennn of any other BIMURE o PARTS LIST
former $4.95. $5.00 $14.95

HEAT GUN

Red plastic.  stream [
lined. pistol £rp mml —
fu 80°

- Gln N S S am

1
t
i
1
1 [ ]
' t
i '
i ]
|' SIGNAL CORP INTER- ¢
o pliaate | , X CONNECTOR RELAY BOX 7308 1
minute, BiE :'um:"! U / This valuable unit. WC816. ma !
' Bell, Is e od Iy I rhi ’ .
. '
1
1
! 1
f !
! ’
! '
! '
1
U

ac-oc?

me
»io ROy n
cartigel V' vacuum cleaner tvie
ot Mot am - €.DC mntor that als L
hm- e Vol biows cold air. Use t con
%c“r in L caraaretons. [} ;‘t"!}"" Cuns{sls of three staxes (cascade 68J7
: T o fitions, aulck wt '@ outhut xtaye) high gaim, nlgn

dry nnlnl lhavu out radlalors or water

Guaranieed or By re
l'umlc"l lf returned, prepsid. In 5
days. $12.93

Hllnllw amplifier willl 80 vyele
powepr sUDRIY on same 1313 %
chasais. which is orotectel hy aubstan.
al sieel cover gver tuties and paris
e bv Weslern Electric wnn typienl
H1y componeints such as husky power
ansformer mul ofl condensers. this
11l i= obviously intended to Zive years
of troubic-free service with no Mere
need for repairs tham a telebhone. Dk
ronncehing  one  wire each from  the
special tuncd input apd output filters,
ne hich A fidelity amblifier

REMOTE CONTROL '&
UNIT—Alumitum case I

4 x 3'x 2 containing ®
revotution counter, 2 —

ISOLATION TRANSFORMERS

Eliminate shocks and  Hreworks

mlonliomelern "'P"' |
ole switel

phone jack. md Eea
mechanism. Inelndir [l

R orong 1AN N nﬂ‘lor L oo, =
to fit box—%13

of chassis, with o

formers, As auto |Fansform 4
also be used to chanma l'IQV to 220¢

OF Feverse, Buy now at 14 Price. $1.95 - (] as can be obtalned.
2 AC-DC Superhet Radio Kit
SELENIUM STROMBER . AUDIO AMPLIFIER
RECTIFIERS : G CARLSON 1 : Extra muh‘ quality “mul”(:vopr:‘ldl:c"!?\n
All types are raled at ,30 V.A.C. Do Push-Pull stage trlode amplifiers havi e pacio Int et o1
Aot ussort U5, ke cant lrower Sutichin Relay Box. Neat aug x § 2,21 the Valuable SngRewrce Sin. piracilous, besturdd ' wordore L7,
S Al Mol ! " steel case with tght nitine g over $10. o0 cach, ant slomiaue e & polvethylene Ingulate oizewlse wound
75 MA....$0.70 $6.80 331700 l I‘nver HELY cd in  Stromberu's ysual (E!Iv encl Perfect for {nterc s anlenna loopﬁ ubesﬁl;’lgl‘l‘n:e "LZ‘N'\I;&
100 Ma. .78 7.00 32.s0 beautlful ehoc colol e finisn.  § stemNpn ona. mike or sinilroe roadcast hand from 550 to
150 ma: .88 780 3880 g Murne! 0wy 4 few orders will bo fi AR et taml e radlo:] [ 1700 KC. Kit form $8.75
o 5 i 47.50 on first come. frst : C nly ‘or 2 for $17.00. ARsem-
250 MA. 125 1200 8750 served basiu. $3.00 §  $3.40 ench. bled, wired and lested
I %12.95 or 2 for $25.
—
: ' J 1000 CYCLE
! AUDIO FILTERS
Navy PD32010—1 low pans
3 audio filterm thal are the exact
clectrical and physlcal egquivalent
of commercial audio flters selling
f:,r sJSIOOR‘;hru'sllc Far superior
] : 9 aurpPlu {3
Bandswitching SELL OuT SAFETY HURRY belT oferes: Twice an selective
Tuning Turret 241n Edition of Radio SWITCHES MRan Torevicusty. Cpravided " e
4 bands sbove 100 =
Me. =14 silv Tated Tells all. shows all, Spend A dollar Lo Save amateurs  highest standard
Mec. > silver plates over AU0 pages of your life! G.E. Inter. 2 ganf midget suber- of Interference p]lmlnauon
coil wire. Tuninfk con- valunhle informutlon. loek  Safety Switches het tuning condensers With diagram $2,00.
densers, driving motor $1.00. sliminate Tatal shocks. with 147 shaft and
diagram included. Only $1.00 cach. rimmers.” ReR. $1.25
$2.95. each. now 5 for $2.00.

BUFFALO RADIO SUPPLY, 219-221 Genesee St., Dept. (IXFABUFFALO 3, N. VY.
DECEMBER, 1949
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except for

QUAM

Only Quam offers more! The U-
Shaped Coil Pot, providing an un-
broken path for the magnetic lines
of force, thus producing a stronger
magnetic field with higher efficiency
and improved performance, is an
exclusive Quam feature.

The Quam Adjustable Voice Coil,
permitting accurate centering after
assembly and virtually eliminating
rubbing voice coils, is also found
only on Quam Speakers.

No other speaker offers such out-
standing extra features—such extra
value. For all your replacements,
specify Quam.

Mail This Coupon
Far Free Catalog

|
Quam:Nichols Co. )
521 E. 33rd Place |
|
)

Chicago 18, lllinois

Pleose send me Quam catalog.

COMES COMPLETE WITH &
4 EDGERTON -

FLASH TUBES

& REFLECTORS [
EASY TO |
CONVERT INTO Nl
A Z.WAY PHOTO

FLASH UNIT
OPERATES ON 110v. AC & 12v. BATTERY

Brand new at a fraction of original cost. Contains
finest component parts available. All necessary
parts and complete instructions incl A

conversion, works on 110V AC or
12V hattery by a flick of a switch.

Immediate delivery on all mail orders [FT*EIE

CINEX, INC., 165 W. 46t St., B, Y, 19, N, Y., Depr.RE 12

Question Box—— -

PORTABLE AMPLIFIER FOR RELUCTANCE PICKUP

P Please show an amplifier I can use
with the General Electric variable-re-
luctanee piekup. It should be a high-
fidelity unit using 2A8’s in the output

stage—AM. L. G.. Charlotte, N. C.

A. The schematic shows the amplifier
you want. The 6SC7 input stage, espe-
cially designed for the GE pickup,
should be well shielded. Adjust the 2A3
filament pot R for minimum hum.

6SC7 | 6NT7 2A3(2) skapTaP SEE
- — 2 HOTE
VAR, RELUCT. 200K 470K A -
PIKLP 05 408 4| 100K ; !
I [ R ] H \-\‘./' J : rg B-
21, B
. i =
>
o[ 3.30ueG | 3.3mEcR0r L =
1 |SPHR
180K
L o ——— I+
+ |lJ/150vl-'l J‘nohsov + -oﬁsov
vl
8tk 31 100K
+ - FUSE _ow fieb
—— - —_
ALL CONOS NIVAC T ﬁ | 2597 5A
— : —
CONDS 800/ UNLE 55 NOTED e ||l 5v/3a GH/20MA | 35K5,20W
2l 4
NOTE- SEC. TAPPEO AS FOLLOWS LIMP. IN OHMS | (- I 350v 18 40450V
500,333, 250, 200,125, %0, 30, 20,15, 10, 1.5, 5. 2.5, 1.2 [mes 120 MA |
10 PM SPEAKER = ¥ 3507 v

5V4-6
6.3V/2A TOFILS

I

MASTER-TO-MASTER INTERCOM AMPLIFIER

?  Pleuse shawe an amplifier 1 can use
plifier for use i a master-to-master
intercommunication system. I want to
wse five master Stations counected so
one station can call any of the others
even when their amplifiers are turned
off. T huve several 53Y3's, 68N7's, and
aVe's aehich | wonld like to use.—
I.B.8., Inglewood. California.

A. This diagram is for a single ampli-
fier. You will need one for each station.
A spade lug may be soldered to the free

167450v 10K

end ol the input lead to permit fasten-
ing under one of the screws on the
terminal board. This lug connects to the
output terntinal correspeonding to the
number of the station.

The input transformer should have
1 G-ohm primary and a high-impedance
secondary. Shielded intercom cable
should be used on long runs. It may be
necessary to connect the common con-
ductor to the chassis of each of the
amplifiers.

- 118 ik iy
& mi ;Esex o
T

| QUT TRANS

6SN7 6Vv6 ‘I 2:8.5Kn
i TALK
INTERCOM 500K VC C -
INPUT TRANS 6 P pisTen
“é :ﬂw "_I!TDPDT SPRING
~“ZETURN SW
= i il i
| 1
I_I
| *T
I -,
TERMENAL STAP |
TR 8154 = oFF
Esrmn 01A OR MORE oo | ¥
| p—vwe Bl t | |
KLU b STATION SELECTOR
g 20/450%
BOMA [“ . le—u |
=300V fg 3 1 INPUT LEAD.CONNECT TO OUTPUT
5v3 = o =—— - TEAMINAL CORRESPONDING TO
e ’ 6.3V, 24 la STATION N ON STATION N°3 IT
o SHOULD 8E CONNECTED TO_— |
T PINS-BSNT:7-83 6v6:2-7 Is TERMINAL N°3. AN |
o—o
L

CONVERTING RECEIVER OF BC-654-A

? [ have acquired the receiver gec-
tion of a BC-654-A transmitter-receiver
radio set. This reeciver has a 12-point
terminal strip on one end. Please show
how the receiver can be muade to operate

www americanradiohistorvy com

from batteries—L.P., Ojai, Calif.

A. The receiver was controlled by a
CW-0FF-PHONE switch on the transmitter
panel; therefore it will be necessary to
replace some sections of this switch be-
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Band Width to 4.5 megacycles!
High Sensitivity of .018volts-per-in.

Now, for the first time—thanks to an amazing
electronic discavery—Jackson has combined in
one oscilloscape both wide band width and
High deflection sensilivity. By merely flipping
a switch you can choose fram one aof three
sensitivity ranges, or one of three other band
width ranges. Here is @ fine instrument, per-
fectly suitable for laboratory analysis, yet well
within the price range of the average radio
serviceman.

The new Jackson Model CRO-1 is in produc-
tion right nowl! It is priced a! only $195.00 net.
A special high-frequency signal tracing de-
modulation probe is also available at $9.95,
Get your order in todayi

Cook ail. teese Fedto'tas

Wide Band Amplifier: Eosily usoble to o
full 5 megocycles. Flot within plus or minus
1.5 db. from 20 c¢ycles to 4 megocycles.
Deflection Sensitivity: Verticel omplifier,
.018 RMS velts-per-inch on narrew bond.
Herizental omptifier .55 RMS volis-per-inch
Input Impedonce: Direct belanced, 6 meg-
chms shunted by 11 vufd; unbalonced 3 meg-
chms shunted by 22 vufd, Horizental empli-
fier 1.5 megohms,

Sweep Frequencies: Sow tcoth wove, 20

JACKsON

Service-Engineered
Test Equipment

Jackson Electrical Instrument Company ¢ Dayton 1, Ohio

Write for further

facts ond prices to: TEL-A-RAY ENTERPRISES, INC., 80x 332, HENDERSON, KY.

cycles to 50 kilocycles in 5 steps,

Special Features: All centrols on frent ponel,
Provision for 60 cycles or externol sweep.
Alse hos provision for grid medulotion ot
&0 cycles or with externel veltege. Fult 5.
inch CRT. Some height o new Jackson TVG.]
TV Sweep Genergtor. Rear terminal strips for
direct connection, through copecitors, for
A.C. volteges to CRT deflection plates. Light
weight, easy te corry. Provided with leather
corrying handle. Attractive all steel cobinet
with groy Hom-:R:Tex finish,

Dynamic Tube Testers ¢ RF Oscillators ¢
Vacuum-Tube Yolimeters * TV Sweep Genera-
tors * AM-FM Sweep Generators * Condenser
Checkers * Audio Generators * Oscilloscopes.

Your T.V. set is no better than its antenna. Get

strong, crystal-clear pictures day-in ., . . day out with

Tel-a-Ray—video receplion-master.

* Extremely rugged . . . yet light-weight

* Quick, trouble-free assembly

¢ Guaranteed against ¢orrosion . . .

* Made of Dural; stainless steel fittings

* Absolute lightning protection

® Very high front lo back ratio.

* Twenty-two models to meel every requirement for
both fringe and service areas.

www americanradiohistorv. com

waather damage
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Question Box

fore the receiver can be used. A three-
position, five-pole switch and A- and
B-batteries should be connected to the
numbered terminals as shown in the

DIAL LIGHT
DIAL LIGHT Sw
NeW = —> A +1.5¢
NeY e f—————— - > B-90v
N°7 0

N¢l| —p—0 J !

o !
'
- =|.5v
1
NB+——0 2 5p3pos 5w
o -
w—'—o—T—%- — N°I0
K} t———o0 I
o .
Nl oo ——— e
PHONE © !
OFF © 'I *220
N4 Y. S D > e
.
NOTE -NUMBERED LEADS GO TO TERMINAL ON STR!P ON RIGHT
SIDE OF CHASSIS

diagram. A heavy-duty A-battery i=s
required. A 2-volt storuge battery and
a suitable series dropping resistor
should last much longer than dry cells.

THE OSCILLODYNE CIRCUIT

Please print a cireuit of the famouns
onc-tube Oscillodyne reeciver alung with
coil data. I built one of these sets u
long time ago aad found it to perferm
better than any other I-tuhe set I hare
constructed.—L.E.I’., Duytou, Ohio

A. The Oscillodyne circuit is shown.
The pertormance of this circuit depends
on overcoupling between L1 and L2 and
on critieal values of resistance and ca-
pacitance in the grid circuit. The coils
are wound on 1%-inch, low-loss, plug-
in coil forms. The tickler L2 is wound
1% inch below the grid coil L1. The out-
side ends of the windings go to plate
and grid circuits and the inside ends
o to phones and ground, respectively.
Coils for different tuning ranges are
wound as follows:

Tuning range L1 L2
(approximate) (turns) {turns)
550850 ke 105 105
800—1,500 ke 67 67,
1.5—2.5 mc 36 36
2.4—3.5 me 23 23
3.4—7.5 me 14 12
7.2—14.5 me 7 9
14.0—28.0 me 4 6

Both windings are made with No, 36
d.s¢e. wire. The tuning capacitor and
coil and tube sockets should be designed

6C5/645
e ——

L ANT
142 25 upt
0001
-T— ik .l | |

= i
le #HOuM IMEG

l—.—
oy
(25 Leow L 700 H—G r
% REGEN] CONT | P"“: 1
P | +90v
GND =

= A= dAr
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Question Box

for good high-frequency performance.

The original ¢ircuit was designed for
a type 27 or 37 tube. Modern medium-
nu triodes such as the 6C5 and 6J5
nay be used. Dual-purpose tubes hav-
ing a medium-mu triode can also be
sed in the cireuit.

If the set does not oscitlate smoothly
vel its tuning range, try using a

aller grid capacitor and experiment
with grid resistors between 1 and 7
erohms

\ good outside antenna is required
for best results. The antenna trimmer
will have to be adjusted to eliminate
any dead spots that may appeav in the
uning range.

SHORTWAVE CONVERTER

? [ have « small a.c.-d.c. broadeast re-
ceiver to which I wunt to add short-
wave coils fo tnerease the twiing range
fo 14 me. The reeciver has a 6887 r.f.
amplifier, 1287 converter, 6887 if.
amplifier, 128Q7 second detector and
first a.f., 50L6 power amplifier, and
3575 rectifier. It has a loap untenne
and cut-plate tuning capacitor.—T. P.,
Monnmouth, Ore.

A. We do not feel that your receiver
is suitable for conversion to all-wave
veception. We recommend that you con-
struct a small converter similar to
the one shown in the diagram. Plug-in
coils are used in the antenna and esecil-
lator cireuits.

The plate of the mixer tube is con-
nected to the antenna post of your
receiver through a 1600-kc¢ converter
output transformer. Ct and C2 are
bandset eapacitors and can be titted
with standard bar-type knobs. The
bandspread capacitor C3 should be
fitted with a slow-speed dial. A B-sup-
ply delivering from 180 to 250 volts
can be used.

+250v
600KC CONVERTER OUTPUT

226/ wW |l

®" 2= TRNS
%3 ] ﬁl"T._mm ROWR_

FIL PINS 2-7
b ' E } }}Am POST
| =~ Lhegax
[¥7]

31 6 —Bu

= M- 30,5 140 gt

Coils are wound with No. 22 en-
ameled wire on 1%-inch plug-in forms.
The number of turns per winding is
shown in the table.

Turns
Coil 1.7-3.5 3.5-6.5 6.5-14.5
me¢ me me
L1 22 7 5
L2 70 25 12
L: 556 22 9
[.a 18 6

All coils are closewound except for
the highest range. Here. it may be
necessary to space L2 and L3 to cover
the desired tuning range and to make
the coils track. Spacing between L1 and
L2 and L3 and L4 should be approxi-
mately ' inch, except for the 6.5-11.5-
mie range for which L4 is interwound
with the ground end of L3.

DECEMBER, (949
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Another great
UNIVERSITY FIRST!

® HANDLES 30w CON-
TINUOUS INTEGRATED
PROGRAM MATERIAL

® EASILY ACCESSIBLE,
ALWAYS VISIBLE TERMI-
NAL BLOCK

® TAPS MARKED IN BOTH
IMPEDANCE AND WATTS

®. SHATTERPROOF BAKE-
LITE BODY, ENDURINGLY
BEAUTIFUL

® SUPER-EFFICIENT “W"
SHAPED ALNICO 5
MAGNET

- S BUILT-IN, MULTI-TAP
" | INE MATCHING TRANSFORMER

These rugged drivers represent the first high power continuocus duty,
completely waterproof units available with built-in line matching trans-
formers. New type W-shaped Alnico 5 magnets result in the elimination
of stray fields and a greater concentration of magnetic energy in the
voice coil gap. Exclusive UNIVERSITY ‘rim centering” assures per-
fect alignment and concentricity — always. Units may be used with
equal facility on constant voltage and constant impedance output sys-
tems. Transformer and voice coil terminals are brought out at the
bottom of the unit to a terminal block which is an integral part of the
molded housing. A translucent cover plate provides ready access to
the 16, 165, 250, 500, 1000, 2000 ohm terminals and their equivalent
wattages based on 70 volt line,

WRITE DEPT. D FOR ILLUSTRATED CATALOG
&

il fim.
‘y@lOUDSPEAKERS INC

80 SO. KENSICO AVE., WHITE PLAINS, N. Y.

Fomous World-Wide for LOUDSPEAKERS = ORIVER UNITS = TWEETERS * PORTABLE POWRMIKES
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—Radio-Electronic

REGULATED POWER SUPPLY

Voltage-regulated power supplies
have many applications in radio and
electronic fields. Gaseous voltage-regu-
lator tubes such as the OA2, OB3, and
OC3 perform well in cireuits in whieh
the load current does not vary over too
wide a range, but are not suitable when
a variable regulated output is desired.

A circuit of a variable-output regu-
lated supply was presented recently in
The C-D Capacitor. This supply, shown
in the diagram, maintains the output
voltage within 1 volt with input voltage
or output current variations up to 30%.
The output voltage can be set at any
desired level hetween 175 and 300 with
a front-panel control. The maximum
drain is 60 and 110 ma when the output
voltage is 300 and 175, respectively.

= |0H/130mA

T E

In this circuit, the 6B4-G acts as a
variable resistor between the filter and
the B-plus output terminal. The re-
sistance of this tube is controlled by
the bias applied to its grid by the
6SJ7 d.c. amplifier. The tubes are con-
nected so a decrease in output will
lower the bias on the 6B4 and decrease
its internal resistance to restore the
output to its present value. The output
voltage is controlled by varying the
voltage on the control grid of the d.c.
amlifier. This stage is stabilized by
passing its cathode current through the
0C3:VR105.

Oscillations of a relaxation type may
occur in this (and other voltage-regu-
lated power supplies) if the voltage
across the gas tube is too low. Keep it
well above the extinction point.

6SJ7
————1 ——
i $0C3/VRI05
510K TORP2W 10k
5 J
()

20K /1
) L 15K -ww
— -xull j OUTPUT VOLTAGE CONT
STANDBY Sw 0K/ W
L’/.o OFF =
>—— . 8
ON - REGULATED BC OUTPUT

\“““““‘“‘““““““““““"

! Waller Ashe Radio Co. RE-12-49 o F R E E '

4 1125 Pine St.. St. Louis 1. Mo. ’ !
Rush my order for: '

: a Radio-Electronics Magazine Library at NEW

tantity) ’

: 25¢ cac 1 (pius 6¢ each to cover postage and packing) ’ 1950

# [ Remittance for 8 is enclosed 4 Cutulog

. (amount) : of Radio, Electronics

# (] Mail my Free Copy of new 1950 Walter Ashe Catalog - and Television. 160

4 ; ’ pages. The Treasure

s Name ’ Chest of Values!

: A'ddress e — ’ grdtixe; your copy

R e e AU

Another
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WIDE-RANGE SWCcEP

The over-all usefulness of oseillo-
scopes 18, In many instances, limited by
the highest frequency of its sweep gen-
erator, usually in the order of 100 ke.
High-frequeney sweep circuits have

[ B

S00uH

BHSOV

it
% | ron E] ER————
240K mé

i ?
i MEG FINE FREQ %« K |

been developed, but they are seldom
used In low-cost equipment because they
require several tubes. A new wide-
range sweep generator having a range
{from 15 eveles to 500 ke was described
in The Review of Scientific Instru-
ments. The circuit is shown here.

The frequeney ranges are changed
by switehing in different values for
capacitor C, The frequeney is varied
within a given range by the FINE FRe-
QUENCY control. The ranges are: 15-60,
45-180, 130-500, 400-1, 700, 1,200-5,000
eyveles. and 4-6, 11-42, 40-200. 100-50¢
ke. when C is 0.5, 0.15, .05, .015, .005,
0015 uf, and 500, 150, and 50 unf, re-
spectively.

A 20-volt sawtooth is available at the

the NEW
RADIO-ELECTRONICS
MAGAZINE

INGENIOUS, CUSTOM-BUILT STORAGE FILE
WALTER ASHE Value Scoop!

ok 2§+

Here’s the brand new. grand new way to preserve each issue of
RADIO-ELECTRONICS Magazine! Made of high quality Kraft fibre
board. printed and constructed to look like o Buckram-bound book.
Affords neat, orderly. ilick-of-the-finger convenience. Handy Refer-
ence I[ndex. printed on
articles, wiring diagrams, etc. A “must” for every bargain-conscious
reader of Radio-Electronics Magazine. At the low price you’ll want
several of these serviceable. attractive Magazine Libraries.

LIBRARY

each plus 6¢c each to cover
packing and pestage (any-
where in U. §)

Holds 12 complete issues of
magazine in its present 82 to
98 page size. Measures 12"
x B4 x 234"

back. records the location of selected

Order now for immediate delivery.

Use the handy eoupon.

RADIO’ CO.
1125 PINE ST. ST. LOUIS 1, MO.

RADIO-ELECTRONICS for
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l!mliq-_lilcclrcm_ic Circuits

output terminal- over the entire range,
The generator may be synchronized by
applving a 0.2-volt peak signal to the
grid of the right-hand triode. which is
normally grounded. The 1.000-0hm
variable resistor in the cathode retutn
of this triode should be adjusted for
short flyback time on one of the low
ranges. Flyback time is decreased and
the upper frequency raised as this re-
sistor is reduced. Do not set the value
too low as this may cause the lower
portion of the output signal to be
clipped.

CAPACITOR ANALYZER

The capacitor analyzer, designed by
Mr. Henry Levine and described in
ARSNY News (New York), is some-
what different from these usually de-
~cribed. Provisions are made for testing
capacitors under static and dynamic
conditions, the type of test being deter-
mined by the setting of the double-pole,
five-position selector switch,

aperox 11726 OR 11724
it : e
e SELECTOR 1 1_ I J,
| wsees | T2 3 a4 5
w re
‘I——-~| |
1. [-] | 5'“#
T 20w ]
510?""55 5% ’ |
L 3.9MEG
Jwows posts |
[ =R e e
(17VAC CAPACITOR UNDER TEST

NEON |/25W

When the selector is in po=ition 1,
d.c. iz applied to the capacitor under
test to check for shorts and leakage.
Reject the capacitor if the neon lamp
glows continuously or flashes more than
once each second, Alternating current

is applied to the capacitor when the |

selector is in position 2. A good unit
will cause the neon lamp to glow con-
tinuously while an intermittent capaci-
tor will cause the lamp to flicker
spasmodically. If the lamp glows con-
stantly, tap or press the capacitor to
make sure it is not intermittent. The
indicator does not glow when a capaci-
tor is open. The analyzer becomes a
relaxation oscillator when the switch
is on position 3 or 4. Position 3 is for
capacitors up to 0.5 uf and 4 for larger
units. [n either position, a gooed capaci-
tor produces a constant glow. Good
capacitors of approximately .0005 nf
or smaller will produce a halo around
one of the electrodes, Electrolytics are
tested with the selector in position 3,
Open capacitors will not produce a
glow, The lamp will glow brightly and
then taper off as a good electrolytic
charges.

CORRECTION

An error was made in deseribing the
Hopax Circuit Breaker Plug in the
August issue. It was stated that on
overload the small lever between the
prongs “springs up and pushes the
plug out of the socket.” Under any ordi-
nary overload the lever does not spring
up and push out the plug, its only func-
tion heing to reset the contact of the
circuit breaker.

DECEMBER, 1949
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SENco-a e for FREE
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SAVE AT

I SENCO RADIO, INC., Dept. P, 73 West Broadway, New York 7, N. Y. Tel: BEeckman 3-6498

0-44 Megacycles FM

PR-30 Receiver For
MOBILE CALLS

Emergency thrills . . . hear “news in
the making™ . . ., as it happens.

& Tube superheterodyne, II_S volts, 54495
AC or DC. Now you moy enjoy
« POLICE + MARITIME
« FIRE * FORESTRY LIST
+ HIGHWAY TELEPHONE PRICE
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See your dealer or write Dept. RE-2

RADID APPARATUS CORP.
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FOR TV SERVICING

A new and highly impartant baok! Gives a complete understand-
ing of warking principles behind usciltoscope operation, and how
to use the instrumen! ¢Mectively. Clearly written with a singie
purpose—ta help you use nnd unJderstand the ascilloscope. No man
servicing television receivers can afford to be withoul this knowl.
edge, Invaluable lor anrone who uses the escilloscope.

ALL ANGLES COVERED

Chapter I—Direct Current and Alternoting Cutrent. Visual observo-
tion and meosurement of varying vol*ages and currents on ihe
cothode-ray tube. Chapter 2—How beam f{rom electran ''gun
projects image of current and voitoge voriations onlo fluorescent
screen, and how beam is deflected by electrostatic and electromag:
nenic means. Chapter 3—How signal aeflec's electron beum verti-
coily in c«r 1uba And sween vo tage def ects beam hotizantally. Role
of the sow-tooth oscilletor—the gos discharge tybe—the mult
vibtator—s, nehronizntior—locking. Chapter 4—The cothode roy tube
accelerating and facussing power sycplies—the sweep gznerotor-
the horizontal ond verticol ampliifiers—caontrois on csciﬁ'c:':o{ae how
+0 operate a 'scope. Chapter 5—Aligning TV i.i. channeis—1V frany.
end angnment—Anlgnment of i.f. ampuidiers in AM and FM sets, Use
of signal generators—i.f. alignment of a.c.-d.c. receivers—bandposs
alignment—aiigning the discriminator—the rotio detector—r.f. align-
ment of AM ond FM receive's. Chapter 6—Audio output measyre.
ment—voltage goin—power Sutbut—audia response curve plotting
peak a.c. meosurements, Checking saw-tooth orplifiers—mognetic
deflection circuits—synchranizing pu'ses. Hoam transmitter meqgsure-
ments—over and under modulation. Locot ng num—incorrect odiust-
ment ol vibratar power supolies. Phose shift .n oudia omplifiers,

112 PAGES 103 ILLUSTRATIONS

Only 75c¢

See vour jobber todav or send for THE ('A'!'I_II)D!E-RA‘Y
OSCILLOSCOPE aleng with other titles in the GERNSBACK
LIBRARY.

--------MAIL THIS COUPON NOW ------- '

[}
RADCR PP BLICATIONS Ing, ]
Dept. 120, 25 West Brondway, * 11 OTHER BOOKS:
New York 7, VO Y. ) No. 29 — 50c
[}
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: ¥
Y N 060000500900 0B5005500 s —
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\ddress 3 No. 35 — 50¢
A N 600G E0AGAAEED0008 00088060
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.. [ (£ 17 A
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Johher's Name .........cco0nreeneres G0D400 ©sest 0] No. 38 — 50c :
J No. 39 — 75¢ ¢

Aildress Bo00 R T I T I

BRA

Each of these books supplies
usable information
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Equipment—Serviciug  in the Slop
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No. 30—UNUSUAL PATENTED
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No. 36—RADID TEST INSTRU.
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Volume Conirols--llow te Service
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ested In amatenr ar hirofesslonal Tes
eording, ¥ou'll tind this look invalu-
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Technotes—

INTERMITTENTS IN AUTO SETS

Intermittent operation or oscillator
failure in Zenith radios in Hudson auto-
mobiles can be caused by a leaky cou-
pling capacitor between the plate of the
r.f. amplifier and the contrel grid (pin
No. 6) of the 7TB8 converter. The con-
trol grid draws so much current that
the oscillator section is paralyzed.

The same trouble occurs frequently
in Philco UNB6-550 models. In this set.
the coupling capacitor is one of the two
mica trimmers in the can housing the
i.f. rejector and wideband coupling cir-
cuits,

IFailure of the muting switch to open
when the push-button is released is an-
other cause of intermittent operation
of the Zenith sets.

T. M. FERREIRA,
Port Elizabet]y. South Africa

MOTOROLA YTI105, VK106, YT107
Check the focus coil for shorted turns
or short to chassis when the focus and
brightness controls do not function
properly. The coil has a resistance of
345 ohms in sets using chassis T8-9,
-9A, and -9B; and 540 ohms on chassis
TS-9C and TS8-9D. Check the chassis
number to be sure of the correct resist-
ance.
T. S. PARKER,
Hartford, Conun.

HEIGHT AND WIDTH ADJUSTMENTS
Upon removing the average TV set
from its cabinet, you will probably find
| the C-R tube cevered with a film of
dirt and dust except for the portion pro-
teeted by the mask. If you outline the
mask area with wax crayon, you will
be able to check the operation of the
width and height controls before the
set is returned to its cabinet.
CHRISTIE URBACK.
Philadelphia, Peuna.

ZENITH M-790-Z (FORD-MERCURY)}

The set muted intermittently and the
touch-tuning failed to operate. The
trouble was traced to dirt jamming the
moving parts of the tuning solenoid. A
eardboard shield was fitted around the
parts to prevent further trouble after
the unit had been cleaned with carbon
tetrachloride.

RoBERT E. WHALLON,
Troy, N. Y.

l s“John likes a speaker that gives lois of
bass.”

RADIO-ELECTRONICS for
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CROSLEY MODEL 52T7Q
This partial schematic shows a meth- - )
od of eliminating the power transformer {\
in this model. All paris shown in the
FIN4 OF 50L€ TuBE

S 7

< .,_!5 I5_|_
Lotk rTeIOB % INSERT 47a./1W RES
o

\_S/PKR SOCKET | | ?

ON SOCKET CONNECT LUG 3
fuci3 35756

Dynamic Mutual
Conductance

TUBE TESTERS

\ \
12507 125A7 |

~

= w'); TF.{cw;Euu_lfl QO.Q ; x :
tlr ! ‘ @?@,‘ ‘.‘ ! [ 4

30L6 125K7 P
3336353 S .

of the
AT 37_"|PHONO CONNECTOR
e Experts
328 BLACK

¥ for

I17VAC
shaded area are either removed or mere- ACCU rucy
ly disconnected. and

CrosLEY DIVISION,
Aveco Mrg. Co..
Cincinaati, Ohio

SLOW FADE ON OLD SETS ' s 20 f 1[ pl
A slow fade in older models, particu- I 4 / __S )/(’N(/l.(/ /\;naJ _(/'/l /OI' ._//n'l/ 50!’(/[(‘(’"1(”&

larly Philcos, can often be traced to

Speed

corroded terminals on the tube sockets. ¢ Neverin the history of radio serv-
Clean and bend them to restore positive MODEL 600 icing have HICKOK Tube Testers
pressure on the tube pins. If the socket ever been excelled. Their Dynamic
has heen subjected to heat, its fiber 1. New, smaller, portable, lower Mutual Conductance Circuit has
may be weakened. and it should be cost tester. long been an exclusive HICKOK

development. Available in a com-
Tests for gas content. plete line of portable, counter, and
display models. Specially designed
professional features. The choice

4, Sep°r°+e voHage opplied to of leading radio service techni-
each element cians throughout the world.

replaced. 2
J. G. Dobn, g
Chicago. T1l.

w

. Reads directly in micromhos.

SHORTWAVE INTERFERENCE

A.e-de. receivers are particularty
bad offenders in cases of shortwave in-
terference or BCI. This is especially
true of sets on which the grid of the
first a.f. amplifier, usually a 128Q7 or ‘
similar tube, is returned to ground
through an 8- or 10-megohm resistor.
This leaves the grid floating for r.f. ~~r~310531DUPONT AVENUE . CLEVELAND 8, OHIO
and causes grid rectification which pro- | P NN
duces the interference.

To effect a cure, bypass one side of
the heater to ground with a 100-pnf
mica capacitor; reduce the grid ve-
~istor to 3 to 5 megohms and bypass
it at the socket with a 100- or 250-uuf
mica eapacitor.

See them at your jobber’s now, or
write for lotest free literature on
this most dependable year-round
income builder.

5. Detects more weak tubes,

Please send me latest literature on
your line of Hickok Tube Testers:

NAME
ADDRESS
CITY. STATE

WiLBUR HanTZ,
Columbus, Ohio

MOTOROLA 67L11
If this set distorts when operated
from power lines, check the operation
on batteries. If it plays OK on a good
battery, replace the selenium rectifier.
A bad selenium rectitier will result
m low heater and filament voltages and
distortion will take place in the 3Vd
output stage. In most 3-way sets, with

EVERYTHING

RADIO — TELEVISION — ELECTRONICS

Cotolog No. 501, 144 big poges now being moiled to
Deolers, Servicemen, Broodcost Stations, Schools, Foce
tories, Public Utilities, Loboratories, Engineers, Amo:
tevrs, Experimenters.

It's FREE...Write us if you haven't received it.

low operating voltages.the oscillator cuts e o Thart fo o2 BURSTEIN.APPLEBEE CO. | :,l‘
o distort] . i Ty A :
out before distortion oceurs so this may o 14 by Ap}’lf‘ut 1012 McGee St., Kansas City 6, Mo %’ !
he overlooked as a source of trouble. Fur 57'5[ it . L !
This does not hold true in this model & e g e i) !
as severe distortion occurs when the NAME |
B-voltage drops helow 75 volts.
JouN W. TURNER, ADCGEESS !
Newark, N. J. 2 TOWN STATE !
DECEMBER, 1949 R e
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Batter

tage and Handling.

IMPORTANT!!!

must add 3 Percent State Sales Tax.

OYERMODULATION INDICATOR

Constructed well below the cost of
most C-IR-tube or meter-ty pe modulation
indicators, the flasher-type overmodula-
tion indicator shown in the diagram
does not require calibration or con-
tinual. visual concentration and moni-
toring to prevent overmodulation. It
causes a neon lamp to flash each time
the modulating voltage carries the

CLASS C AmPL

£ 1

174w | NEON

3
J.ZS
Sk «300-

400v

8
i

FIL PINS 2-7
/D .

class-C plate voltage below zero on
peaks. 1f the indicator is allowed to
protrude from the panel of the indi-
cator, it will he visible over a wide
angle and some distance away—a fea-
ture not possilile with other types of
indicators.

When the class-C stage is overmodu-
lated, its plate voltage goes negative,
causing the E€H6 to conduct momen-

. New 2volt ]z_;

New Willard 2 volt Storage
Batteries, built in Hydro-
meter, clear Plastic case.
All New in factory cartons,
Shipped dry, just add acid.
Add 35¢ each to cover Pos-

All merchandise subject to prior sale,
minimum order $2.00. No C.O.D. or-
ders accepted. Michigan residents

Try This One

CATHODE RAY TUBE
BARGAINS

ALL NEW GUARANTEED

3 CP 1 (Indicator Screen) $.75
3FP7-A 1.00
3HP7? 1.25
5BP 1 2.45
SCP1 1.95
SFP7 1.00
5HP1 245
7BP7 2.50
7CP1 3.25
908 . 2.45
IGP7 3.50

Add 25¢ soch to cover portoge and handling
on all 3" tubes, 35¢ sach on oll 5 tubes,
50¢ sach on 7" tubes. 9GP7 shipped Exprens,
chorges collect.

TRIPLE TUNING HEADS

BC 450 triple remote control box for
Command Receivers (SCR 274 N Se-
ries). Equipped with 3 tuning dials, 3
velume controls, and 6 selector swit-
ches. Used, but in excellent condition,

a steal at only $1.50 Each. (Add 25¢
each to cover postage and handling).

BRAND NEW FLAMEPROOF
TELEGRAPH KEY 95¢c POSTPAID

N Ebverstine &,
6532 E M<Nichols
.Deiroii’lz-ﬂlb’@dn

tarily and thus producing a sharp
pulse. The diode plates are connected
to a 6AGT amplifier through a stand-
ard step-up interstage a.f. transformer.
The amplified pulse causes the neon
lamp to flash. The 1%-volt bias battery
increases the sensitivity of the diode
and causes it to conduct just before the
class-C stage swings negative.

The values of R1 and R2 are suitable
for transmitters with no more than 500
volts on the class-C stage. They are
selected to drop the modulated voltage
to between 70 and %0 volts—well below
the inverse peak voltage and peak
heater-cathode voltage ratings of the
6116. The 6H6 and 6 AGT may take their
plate and filament voltages from a
speech amplifier or froin the transmit-
ter power supply.

Frank S. GUE, VEGBH,
Edmonton, Alta.

NOYEL ANTENNA MOUNT

This method of mounting TV, FM,
and lightweight amateur beams does
not require straps, turnbuckles, guys,
or other hardware normally used to
mount antennas. Furthermore, the an-
tenna can be taken down in a few sec-
onds without using tools.

Select a length of iron pipe which
has an inside diameter equal to or
slightly larger than the outside diam-
eter of the antenna mast. Drill several
holes through the pipe. each large
enough to pass a toggle bolt. Place the
pipe against the chimney or wall, and

www.americanradiohistorv.com

mark the location of each hole. Drill
holes through the wall or chimney.
Bolt the pipe to the surface with toggle
bolts; then insert the mast in the pipe.

TTTT
1
i 1
;-
o

—| = TOGGLE BOLT
=

—-

l]l'IF_r|T
;—!
|

A 10-neter beanmy, on a 15-foot mast,

supported in this way, stayed up

through-out the winter without guying.
G. SAMKOFsKy, W2YSF,
Brooklyn, N. Y.

(Better drill the first hole at least
a foot below the top of the pipe to give
the mast ample supporting surface.
Or possibly saw a slot in the mast so
that it will slide down past the toggle
bolts, thus affording additional sup-
port.—Editor)
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Try This One

HANDY BENDING TOOL |
Experimenters and constructors will
find this tool useful for bending light
sheet metal for mounting brackets,
shields, and panels used in radio and
electronic devices.

DOORKNOB RODS

Take two pieces of doorknob rods
and weld them to the Jaws of a pair
of lineman’s pliers as shown in the
drawing.

BiLLy R. PoOGUE,
The Dalles, Ovre.

CRO AS STROBOSCOPE

A cathode-ray oscilloscope can be used
as a stioboscope to *‘stop” motion. The
only requirement is that it must have a
short-persistence screen.

Disconnect the saw-tooth generator
from the deflection circuits and connect
it to the Z-axis input {(the electrode
which controls the intensity of the pat-
tern). With the sweep generator op-
erating at a low frequency. adjust the
brightness control so that the spot ap-
pears on the screen only at the peak
of the saw-tooth wave. Then apply ex-
ternal signals to the deflection plates to
get as large a light pattern as possihle,
The frequency of the external signals
should be high compared to that of the
sweep generator,

CHARLES ERwIN COuN,
Chicago, I,

TV PREAMP ON HIGH BAND

The cascode preamplifier for channels
2-6 described by I. Queen on page 60 of
the October, 1948, RaDIO-ELECTRONICS
can he used on channels above the FM
band. L2, the 6AK5 grid coil, is a Na-
tional AR-b, which has a center tap
{not used in the original diagram). If a
switch 1s connected between the center
tap and ground, half of the coil can be |
shorted out and the circuit will tune to
the higher-frequency television chan- |
nels. Be sure to use short switch leads.

AUGUSTINE MAYER,
Tiffin, Ohio I

CAUSE OF SHORTED FILTERS |

Be sure to check the contacts on the
speaker plug and socket hefore replac-
ing shorted filter capacitors in a re-
ceiver or amplifier with electrodynamic
speakers. When the contacts open, a
voltage surge—produced by the collaps-
ing field about the speaker field—may
be high enough to break down the filter
capacitor.

JAMES R. LIMBECK,
Glendale, Calif. |
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 BETTER, BRIGHTER PICTURES®

et .5{_'—!"3 e, 7 i L s e ekl

insuline
new “BI-CON"—

TELEVISION ANTENNA

Single Type ond- Stacked Array for fringe oreas

Heavy duty, specially de-
signed, all aluminum
castings forlow-resistance
electrical contact and

An engineering triumph by Insuline . . .
rigid dipole clamping.

proved outstanding by actual test. Pre-
assembled sections for quick installation. g \

\/ Peak ALL-Channel reception.

v Suitable for ANY moke TV
receiver,

'/ Exclusive — seporate High

frequency and Low Fre- The INDOOR
quency dipole-reflectar ANTENNA
eloments. with AMAZING
‘/ Popularly priced. RECEPTION
QUALITIES

Write for complete TELEVISION
cotalog of TV antennas and
accessories.

on ALL CHANNELS
compsetitively priced

‘nsuline CORPORATION OF AMERICA

INSULINE BUILDING o 36.02 35th AVENUE « LONG ISLAND CITY, N. ¥
West Coost Branch ond Warehouse: 1335 South Flower Street, los Angeles Calif

QUALITY PRODUCTS SINCE 1920

$=8=8 tells HOW —in
simple, direct language.

New 9th edition now off the press.
100 pages of valuable information.

Available from all leading radio parts and
equipment distributors or directly fram factory
at only 40c¢ per copy.

PRECISION APPARATUS COMPANY, Inc. ®* 92-27 Horace Hording Blvd.,, Elmhurst 4, N, Y,

WHERE RADIOMEN MEET, EAT and SLEEP

Visit the
FAMOUS
FIESTA
LOUNGE
Renowned for
Fine Food

[OTEL/YTRAND
Atlantic City's Hotel of Distinction

The Ideal Hotel for Rest and Relaxation =
Beautiful Rooms * Solt Water Baths * Glass
nclosed Sun Porches * Open Sun Decks

atop * Delightful Cuisine * Garage on
premises. * Moderate Rate Schedule.
OPEN
ALL TEAR Exclusive Pennsylvania Ave. and Boardwalk
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STETHOS comg
Learn How

to Simplify
Radio Repairs!

FREE MANUAL

Nolhing complex to learn.
o calculating. Tsed by be-
pinners and cxperls. Send
tor I"REIC inanual “THE
INSIDE STORY." tcday. 32 pages—illustraled—easy
1o Tead” Slumsa how ohsidele melhods prevent full use
of ¥our real ability, Fxplains use of NEW technlques
You vae 1t 1o yoursell amd vour (uture ro “get out it
fron in yuur work,

SENO COUPON OR PENNY
POSTCARD FOR FREE
MANUAL TODAY'

' FEILER ENGINEERING CO. Dept. 12-RCY :
: 945 Georpe St.. Chicago 14, 1Ninols N
1 Please RU'SH my FREE copy of “"The In-ide =iary N
1 []
1 Nurne !
1 1
b Adilrers .. '
1 [l
v o¢ity Zone late '
' )
cet e~ FmmLaEemescsriemmm e e-. .-
SUB-MINIATURE

PRINTED ELECTRONIC CIRCUITS

on ceramics. plostic and paper baoses from your
schematics. Special attention given to small
orders. All service and correspondencs held
strictly confidential.

Write for full details and our latest bulietins
on printed circuit components and assemblies
available from stock.

PLASTICS & ELECTRONICS COMPANY
272 Northiand Ave. Buffalo 8, New York

UP—TO-DATE'

- ¢ Lhe man who caj
dmndle um television nrok
" uml Zet wrll Paid for it. Lear

ime-saving  Irowbds-simoling Miethods
with this new, s Lo-dale hook of dawt
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i Then cutub el ers tum
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SEND NO MONEY FOR 7 DAY TRIAL
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wn, on 7 days trial. Send no money. Just A1l ogl; snd
nwml coupon today and pay posiman. Or enclos,;- $1 1
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MAIL COUPON TODAY!

Educational Book Publishing D. vnmn
COYNE ELECTRICAL G RADIO SCH

L)

800 S. Paulina St., Oept. 99-T1 S go 12, . !
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DIV6U put pobtaite. Su
juarantee *

Association News

IOWA RADIO TECHNICIANS STUDY TV

Members of the Radio Technicians of
[owa Association recently attended two
television lectures given by David G.
Sinclair of KVFD and Ken Stienhogel
of Ken-El's Radio Supply. The subjects
were receiver layouts and adjustments

of the deflection assemblies. The mem-
bers meet on the second Tuesday of
each month at the Worden Hotel in Ft.
Dodge. The photograph was taken at
a recent gathering which contbined a
banquet and a meeting.

P TO ALL RADIO TECHNICIANS' ASSOCIATIONS! ¢

Don’t fail to report any and all of your noteworthy activities, eam-
paigns, social affairs, radio or television classes or extraordinary meet-
ings. Publicizing your activities will help your association by advertising
it to prospective members, and will help all associated radiomen by ecall-
ing attention to activities in areas far from their own. If you haven't
already elected a publicity agent to supply RADI0-ELECTRONICS and local
newspapers with news of your activities, elect one at your next meeting!

ROCHESTER HAS LECTURE

Rochester technicians listened to the
first lecture of the Television Tech-
nicians Lecture Bureau on September
11. Speakers were F. C. W. Lazenby, who
discussed electronic equipment, Walter
R. Jones, whose subject was basic cir-
cuits and basic test equipment, and
A. C. W. Saunders. who told the as-
sembled technicians how te maintain
their equipment and how to calibrate it
for accuracy.

Before the formal lecture period.
there was an informal discussion of
Solovox circuits and servicing.

HOLDP ANNUAL OUTING

The Whaling City Chapter of the
Radio Technicians Guild of New Eng-
land held its annual outing recently in
New Bedford, Mass. Features of the
event were a softball game and a clam-
bake.

Members of the chapter took part in

| recommendations on the proposed new

city regulations on television antenna
installations. New Bedford is bhelieved
to be the first New England city to list
specific requirements. The Guild felt
that their cooperation with the city's
special committee on building codes
would help to bring about a set of regu-
lations that would be reasonable and
about which there would be no later
complaints.

www.americanradiohistorv.com

TV CLASS IN BOSTON

A one-night-a-week television class
was opened for members of the Ra-
dio Technicians Guild in Boston this
September. Students are working in a
laboratory supplied with test equipment
of all the better manufacturers as well
as a complete variety of television re-
ceivers. Total value of laboratory equip-
ment is estimated at $30,000, according
to Albert C. W. Saunders, chairman of
the Education Committee.

N. Y. TECHNICIANS MEET

Technicians of New York State met
October 9 in New York City, at a reg-
ular meeting of the Empire State Fed-
evation of Electronic Technicians As-
sociations (ESFETA). Delegates to the
meeting, which was held at the River-
stde Plaza Hotel, represented Roches-
ter, Ithaca, Binghamton, PPoughkeepsie,
Fishkill. Kingston, Westchester, New
York City and Long Island. The Kings-
ton and Fishkill delegates represented
new  member associations. Endicott,
Corning, and Cortlandt were not vepre-
sented.

Chief business of the meeting was the
adoption (subject to convention ap-
proval) of the Federation's new consti-
tution, smoothing out the final rough-
nesses on the winter lecture program,
and preparation for the Federation
meeting and banquet at Rochester, No-
vember 12 and 13,

RADIO-ELECTRONICS for
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Electronics

.\lessagcs Printed l)y (Iulhml(--liuy Tube

A N interesting new tvpe of electronic
communication is reported from
the West, Called Electrontype, it prints
words on the face of a viewing screen
with the help of a special coding tube.
Some of its features remind one of face-
stmile, others of Ultrafax, and yet
others of the Bell pulse-code system.
But it resembles none of these and op-
erates on an entirely new principle, In-
vented by J. T. McNaney of Consoli-
dated Vultee Aircraft Corp.,, it has
reached the development stage and is ex-
pected to replace many older n.ethods of
sending and recording printed material.

The main elecment in the Electrontype
is the Charactron, a new type of cath-
ode-ray tube. The operating principles
of one type of Charactron can be un-
derstood from Fig. 1. The tube is
equipped with means by which an elec-
tron beam can be converted into shapes
of predetermined characters. There is
an electron gun at one ¢nd and a fluor-
escent screen at the other. Midway
down the tube is a character-shadowing
disc.

CHARACTRON
SELECTOR PLATES
A

IN VIEW SHOWN ©© {:
Sﬁi BEHIND PLATES

N
CNA;—?CTER

SHACOWING DISC"'_?-'-'

gtll.‘)RJI.Z.DEl'L.I’LATES

£ VERT.DEFL.
TES

PART AL VIEW OF PLATES
CUPPERMOST PLATES)

Fig. 1 —Construction of the Charactron.

The individual character openings in
the disc are arranged vertically, in a
line one above the other. Their respec-
tive shapes and quantity depend on the
intended application of the Charactron.
Any character is selected for presenta-
tion by means of a voltage applied to a
pair of selector plates. After the beam
is directed through an opening in the
dise, its cross section will represent
a message character, such as a letter
of the alphabet. Then, with a set of
horizontal and vertical deflection plates,
the character-shaped beam can be di-
rected to any part of the fluorescent
screen,

An enlarged portion of the deflector
assembly is shown in Fig. 1. Charac-
ters C, D, and E represent openings in
the shadowing disc. Vertical deflection
plates consist of two sets a and b,.and

horizontal plates consist of a single -

pair. There is, essentially, a pair of
plates for each character. Each vertical
plate, however, is common to two indi-
vidual characters, while the horizontal
plates are common to all characters.

DECEMBER, 1949

In re<ponse to a series of input signal
potentials, lines of information will be
Eleetrontyped across the viewing screen
of the tube.

An 8-inch sereen could accommodate
60 or more lines, or approximately 150
words. Such presentations would be in-
tended for projection on larger sereens,
or for recording purposes. By increas-
ing the size of characters (consequently
reducing the number of lines) messages
can be read directly from the fluores-
cent =creen.

Provisions within the tube allow for
a sclection from 40 different characters,
which inciude the letters of the alpha-
bet, digits 1 to 9, and various punctua-
tion marks. The number of different
characters employed in a single tube
docs not necessarily present any par-
ticular prohlem. Several hundred may
be incorporated in a tube if desired,
and it is not necessary that they he
arranged in a single straight line as in-
dicated.

One version of a complete Electron-
type recorder is shown diagramatically
in Fig. 2. The Charactron displays a
single line of symhols, with space for
70 per line. The fluorescent screen is
T inches across the face of the tube
and “js; inch in height. The screen in
this case is a short-persistence, zinc-
oxide type.

Other major units of the complete
recorder include servo-controlled film
supply and film take-up mechanisms
(with the =ervos actuated by the posi-
tion of the supply and take-up idlers),

ELECTRONTYPE RECORDER

Fig. 2—Complete Eleetroniype recorder,

film-synchronizing eircuits and control
mechanisms, lens system, Charactron
input selector circuits, and input sweep
contrel circuits,

With 70 exposures per line, when
using 35-mm film, it is possible to ex-
pose 10,000 characters on 150 mm of
film. At input signal speeds of 20,000
characters per second, for instance, the
film . will be traveling through the
printer at only approximately 300 mm
per second. Equipment can be designed
to produce messages in printed form
the rate of one million words per min-
ute.

www americanradiohistorv. com
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the EMC

Economy Line of

VOLOMETERS

meter)
e 3" SQUARE METER

¢ 3 AC CURRENT
RANGES
{0-30/150/600 ma.)

o Same zero adjustment for |
both resisiance ranqes
(0-1000 ohms, 0-1 meg-
ohms)

5 DC & 5
Ranges to 3,01

Vuns Alse 4
oC Cnrrtn(sisso

Ranges.

OAc Voltage

MOOEL 103

(1000 ohms per volt

meter

e 4, SQUARE METER

¢ 3 AC CURRENT
RANGES
(0-30/450/600 ma.)

o Same zero adiustment for I
both resistanee ranaes
(0-1000 chms, 0.1 meg-
ohms)

Same Ranges as Model

102. Also 5 DB sl 7_50

Model 103-S with plastic
carrying strap $17,95

MODEL 104

(20,000 ohms per volt
meter

e 42" SQUARE METER
(50 mitro-amoeres—al-
nito magnet)

o includes carrying strap

5 DC Veltage Ranges at
20 000 ohms voit to 3.000

5 AC Voltage Ranges
tu 3!100 V. 3 Resistanee
Ranges to 20 meul Also
3 AC &

Current Nannu$24 95

& 5 0B Ranges.

All of the above have round cornered, bake-
lite, molded cases.

Write Dept. B-12 For Free Catalog

Gives More Measurement
Yalue per Dollar!

ELECTRONIC
MEASUREMENTS CORP.

== 423 BROOME STREET, NEW YORK 13, N.Y_ =]

==$10,000 REWARD

Earn the government bunus by
Roduw - Active
with a

P.R.I. GEIGER COUNTER

Welght only 8 ibs. Priced trom $48.50 com-
Hlete. The most sensitive purtable (3elger Counters made,
PRECISION RADIATION INSTRUMENTS, INC,
1101-L N. Paulira $t, Chicago 22, .
Dea.er Inquiries Inv.ted

{ocating Qs

NEW TAPE RECORDERS

You'll find complete specs for 30 I’ =
new exciting models, including just

the one yov wont, in our 16-poge [
cotalog. Write todoy for your copy.

398:10 BROADWAY

NEW YORK 13, N. V.
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avck SXTREAD TUBULAR
EAPA[}ITOR CODING _
-—ﬂ""ﬁ

An improvement on the travelling-
| wave tube, an interesting double-stream
amplifier depends for its gain on the
interaction of two streams of electrons
travelling at different speeds. The two
electron streams flow from the two
ring-shaped cathodes C1 and C2 in the
| drawing through the length of the tube
to the collector C. The streams are ac-
lcelerated to different speeds by differ-
ing voltages on the screen-like, dise-
shaped grids and further accelerated by
the accelerating grid G.

The signal is impressed on the stream
by feeding it to the input helix. It then
travels down the stream, increasing in
amplitude as it goes. All other things
being equal, the longer the tube, the
greater the amplification. A tube 16

Having troubledeciphering the color
coding on tubular molded capacitors in new
TV and Radio sets? There's no need to con-
sult complicated wall charts or tables!

The Sprague Capacitor Indicator gives you
the needp od data in a jiffy. Just flick the dials
to the color bands and read the capacitance,
tolerance, and voltage directly.

This slick plastic service help fits your
pocket. Always on hand, it saves time and
avoids mistakes ... and 1t's only 1%c. Ask for
one at your Sprague distributor today! |

SPHEGHE PE[IDI.IETS ﬂUHPAH\‘

Distribieto o Flagts

HDITH ADAMS, MALS, CATHODES.
INNER OQUTER

(cn

ACCELERATING GRIC.
(e)

(c2) "

SURPLUS EQUIPMENT
TROUBLE SHOOTING MANUALS

(Includes Schematics)

BC-348 Receiver
BC-179 (Super-Pro) Receiver
SCR-522 Transmitter.receiver

lunut
MELI

Au’Llrlcnuou

DEAM GUlDINC
- con

DOUBLE-STREAM AMPLIFIER

wavelengths long at the frequency being
amplified may have a gain of over 40
db. The amplified signal is picked up by
the output helix. A third coil around
the tube helps to guide the streams of
electrons straight down the cylindrical
tube.

Though the scientists say there is no
simple physical explanation of the
tube’s action, it is well know that—Ilike
the earlier travelling-wave tube—it is
able to amplify over a startlingly broad
band. There may be a gain variation of
only 3 db over the whole range between
200 and 310 mc. Experiments show that
the amplification in the tube takes place
in the central portion and depends to
some extent on the velocity difference
between the two beams.

ELECTRON STRAEAMS:
INNER
(s-)
""""""" fig] AMPLIFIED
OUTRPUT
SIGNAL
—

oureuT .
MELIR

BC410 Transmitter
ANY BOOK $1.00 EACH

(Add 10¢ for postage)
Quantity Discounta
FL-BA Filter—$1.37

Write for cotolog

LECTRONIC RESEARCH LABS.
1021.E Callowhill St.  Philadelphin 23, Pa.

—_—

An effective frequency meter can be
quickly set up with the aid of an r.f.
sweep generator, an oscilloscope, and a
mixer as in Fig. 1. The sweep gener-
ator is set to the desired r.f. range
and its 60-cycle output fed to the hori-
zontal plates of the 'scope. A horizontal
trace is produced on the ’scope.

When the output from an oscillator
is coupled to the mixer, it produces a
pip if its frequency is within the sweep

VY gou dow 't rececue our
BARGAIN
1L CATALOGS
gou e .fa.uug money! @

A RADIONIC SPECIAL!
Stacked, All Bamd Conicol -~

it

TV Array ...at Lowest Cost _--t”‘\ range. }_‘hls pip moves along the hori-
n'.'hfn! mruﬂm’" ::,.1,.;.4; T zontal 'scope trace as its frequency is
P o o 3

By iving  tremondous = adjusted. An unknown frequency may

gain and sbeciute minimum in-
terference at m cost 0o Erealer
than the ususl dipole. Permiis
direct coupling to T2, 150 or
.‘ioo t‘zhm lIluner with minimum loss. Al dursl com-
ruct oot i 3 i 3

:wucp:c‘o o .mn imluded. _Amum;.l_xl S".,s

In lote of 3. $10.45 each

Rest auatity. ohm _twin.dead. 100
feet. $1.28. 1000 feet $11.28.
2077 deputit with order, balance C.0.D.

RADIONIC

EQUIFMENT CORFORATIOMN

Tribune Theater Entnnm
1701’ Nassau Street
WOrth 2-0421 :

be measured or calibrated by checking
with a marker pip from a crystal oscil-
lator. When the two pips coincide, they
have the same frequency. Of course
beats and harmonics also produce pips
(if they have sufficient amplitude);
therefore it is necessary to use care in
identifying them.

The method may be used to measure
the limits of the r.f. sweep. A cali-
brated oscillator is adjusted to produce
a pip at the beginning and end of the

v York T N_ Y
Open daily 9 to 6--s:mrdly 9-8

OSCHLLATOR | XTAL MARKER _SCOPE____
D
T
- Tuoo pat ].uoom
RF SWEEP wis
JTK VE HORIZ
_SCOO?E RF 4 _QRI' ot
Tzzo Y
| I L

I | Sweep and crystal marker generators and
oscilloscope used to measure frequency.

www americanradiohistorv. com

PANORAMIC FREQUENCY METER

'scope trace. The frequency values are
read off from the oscillator dial.

The advantage of this type of fre-
quency meter is that a wide spectrum
is visible at one time. All beats and
harmonics which occur within the range
of the sweep may be observed, and rel-
ative amplitude is apparent. —Nathan-
iel Rhita

CITIZENS RADIO

The FCC, in release No. 39460-8/49,
states that because highly specialized
experience in u.h.f. techniques is re-
quired to successfully design or modify
equipment to meet the technical require-
ments of Citizens Radio Service rules,
there iz no simple method by which the
home constructor or experimenter can
meet these requirements. Furthermore,
the possibility of complying with the
requirements is remote if the designer
or constructor does not have auxiilary
equipment for measuring voltages, cur-
rents, frequency, bandwidth, percent-
age of modulation, and spurious and
harmonic radiation.

In applying for license of equipment
which has not been type-approved (see
Rapio-ELEcTRONICS, Sept. 49, p. 36),
the applicant should specify the meas-
uring equipment used in conducting all
tests, giving the manufacturer’'s name,
the type number, and the percentage
of accuracy of the equipment.

The BC-645, in its original form, is
not sufficiently stable to permit licens-
ing in the citizens radio service. Ex-
tensive modifications—amounting to al-
most complete redesign of the original
equipment—would be required. No modi-
fied BC-645 has passed FCC tests so far.

RADIO-ELECTRONICS for


www.americanradiohistory.com
www.americanradiohistory.com

Miscellany

OF LIFE _

'W,FHENCE came the knowledge that

built the Pyramids? Where did
the first builders in the Nile Valley acquire
their astounding wisdom that started man
on his upward climb? Did their knowledge
come from a race now submerged beneath
the sea? From what concealed source came
the wisdom that produced such characters
as Amenhotep IV, Leonardo da Vinci, Isaac |
Newton, and a host of others?

Today it is known that they discovered
and used certain Secret Methods for the
development of their inner power of mind.
They truly learned to master life. This
secret art of living has been preserved and
handed down throughout the ages and to-
day is extended to those who dare use its
profound principles to meet and solve the
problems of life in these complex times.

This Sealed Book — FREE l

==
=

The Rosicrucians (not a religious organi-
zation) have prepared an unusual book,
which will be sent free to sincere inquirers,
in which the method of receiving these
principles and natural laws is explained.
Write today for your copy of this
sealed book. Possibly it will be the

first step whereby you can accom-
& plish many of your secret ambitions
4 and the guilding of personal |
~ achievements. Address your in- |

quiry to: Scribe Q. B. K.

The ROSICRUCIANS |
(AMORC)

San Jose, California

GREYLOCK

RAD!O TUBE BARGAINS!

GT. Gloss and Miniature Types :
sk SATS
e R ouw. | § 4
)y 1Ta saEs s
b  1ve eSA7GY 1
b  3Q 8$J7Q7 1asqQ7y —
3s. Sx7ay 232607 4
Ve #3Q7GT  25L8GT 100 ¢

par
Also avallable in smaller quontities et 3%y sach.
e SPEAKER SPECIALSI

2
t “  TERMS: Net C.0.D,
MINIMUM ORDER $10.00.
Write for terrifie CR lube orices and Barga'n Catatog C-12
Greylock Electronics Supply Co.
30 Church Street " New York 7, N. Y

F.0.B. NYC.

HEADQUARTERS FOR ELECTRONIG TUBES
IN ALL QUANTITIES

5000 Magnetrons, 1000 Kylstrons
500,000 other tubes. Write for
our Bulletin and Pricas.

SLUIBERYY FLECTRON
e 135 LIBERTY STREET NEW YORK 6, N. Y.
PHONE WORTH 4.8282
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ELECTRONIC LITERATURE

Any or all of these catalags, bulletins,
and periodicals are available to you if you
write to us on your letterhead {do not use
postcards) and request them by number.
It is necessary to send only the number of
item you want. We will forward the request
to the manufacturers, who in turn will send
the literature directly to you. This offer
void ofter six months,

D-1—SELENIUM RECTIFIERS

Westinghouse has issued a catalogue
listing its standard and high-voltage

| selenium rectifiers. Circuits, character-

istic curves, and general application
notes are included.—Gratis

D-2—RECORDER CATALOGUE

This 16-page booklet lists all models
of the Twin-Trax tape recorder made
by Amplifier Corp. of America. There
are portables, table models, rack
mounts, long- and short-playing mod-
els, single- and dual-speed mechanisms,
and several accessories.—Gratis

D-3—TV SET TUBE CHART

This chart of television receivers—is-
sued by Sylvania—shows all tubes used
in each. One hundred ten receivers of
44 manufacturers are listed. The three
pages are folded and punched for filing
in a standard 8!, x 1l-inch loose-leaf
book.—Gratis

D-4—VARNISHED INSULATION BOOK
The V.I. Story—Varnished Insula-
tions in Electrical Engineering, by
David O. Woodbury, is published by
the National Electrical Manufacturers
Association. The 88-page book tells in
nontechnical terms the history of var-
nished insulation and its application.—

D.5—TELEVISION PICT-O-GUIDE

A 100-page loose-leaf book, 4% x 6%
inches, put out by RCA, contains about
50 photographs of test patterns illus-
trating most of the possible faults in a
receiver. With each picture is a brief
explanation of the trouble and of what
to do about it.—Given. to RCA dealers
with purchase of 100 RCA tubes

D-6—RECTIFIER HANDBOOK

Federal Telephone and Radio Corp.-

has published a highly useful booklet
of 48 pages listing applications and cir-
cuits for selenium rectifiers. All stand-
ard circuits are shown with actual com-
ponent values, with the correct rectifiers
listed for each. A separate page is also
devoted to each rectifier type in much
the same manner as in a tube man-
ual.—25¢

D-7—MICROPHONE CATALOG

Four-page bulletin No. 104 gives in-
formation and prices on Electro-Voice
microphones and stands, as well as the
speech clipper and matching trans-
former.—Gratis

D-8—DURANITE DECODER CHART
Aerovox Corp., New Bedford, Mass.,
has issued a decoder chart showing the
RMA color coding for molded tubular
paper capacitors. Colors on a given ca-
pacitor are compared with those on the

www americanradiohistorv com
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GONSET "3-30" Converter

aftaches 1o your auviemobiles rodio
gapiinuous coweraga 3 1o 10
Foyr workeig (f.F] Tubas

putrémigly tnmposk

GONSET CO.
‘ﬂ}p’ BURBANK, CAUF,

SENSATIONAL!

o TORCH

Jet

FAST: snap in fucl
and light.

CLEAN: no smoke.
arbon, or spilline,
SAFE: non-cxrloll" fuel tallet burne 3¢
minutes. Ideal for svidening, silver soider
ing—whaerever clean hot flame is neeth
Used by model makers, service ni
bylnts, jewelera, S1.39 pusipald

1 Torch, 12

SOLDER PASTE
It's modern! Industry uses Lt1 It's
Apply pastie, heat with Torch. Eliminates
Clesning—eliminates flux. Induxtry buvs | i
!2 (h.e keR—you buy it i 33w ox. jars

Soecial Combination OWer—Torch and Solder Paste . $2.39
No C.0.D.'s~—In Ohio Add 3% Salrs Tasz
IMMERAMAN & SONS, 1812-R €, 13th $1..Cleveland, Ohie.

Uses
Ory Fuel

sen, hob-
includens

mEkit

FIX ANYTHING ELECTRICAL!

Insure agalnst hard times with amazing new olectrical
pel) repair methed. Even s can X elec-
trical appliances double Quick. At sensational low
price, ysu get training caurse and new simpiified elec-
trical testor. Send postal card for detalis. No cblisation.

FEILER ENGINEERING CO,
Dept. 12RCTE, 945 George St., Chicoge 14. Il

! chart and the values read off.—Gratis |

TRAIN QUICKLY!
OLDEST, BEST EQUIPPED
SCHOOL of ITS KIND in U.S.

2 Opportunily Pislds

Come to the Great Shops of COYNE in Chicago dur-
ing our 50th Anmiversary Year! Get quick, practical
lraiml& in RADIO-TELEVISION or ELECTRIC-
ITV. G 1 Approved. Finance plan for non-veterans.
Mall Coupon Todey for complete details.

NOT “HOME-STUDY"” COURSES!

You iearn on real. full-size equipment, not by matl.
Finest ataff of trained instructors to help you get
ready quickly for a better job, a fine future.
FREE BoOKs Clip coupon for big illustrated
Coyne bovk on either ELEC-
TRICITV or RADIO-TELEVISION. Both books
sent FREE if you wish. No obligation; no salesman
will call. Act NOW!

1 B.W. COOKE, Pres.

1 COYNE Electrical & Radio School, Dept. 99-81H

1 500 S. Paulina Street, Chicaga 12, Ilinois

{ _Send FREE BOOK aad full details on:

1y O ELECTRICITY 0O RADIO-TELEVISION
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Stop listening to
BiS?'ORTEﬂ[

AAHSIC

The connoisseur of music
» listening wants to recog-
nize the clear brilliance
of symphonic sound and

BROOK

——

All Triode High Quality
AUDIO AMPLIFIER

Gives It To Him

‘o ®
ee ™
-
(Jius. Modet 10C1-30 warts)
Also analfable: Model 1241.10 watts.

with

s Distortion and intermodulation ar a new fow.
s Reduction of listening fatigue.
o Brilliant, clear tone.
® Separate controls-stepped-for Bass and Treble.
s Extremely low volume withoutany loss of quality.
Write TODAY for FREE Technical Bulletm
and Delatled Distortion Analysts

BROOK ELECTRONICS Inc.
Dept.EL.9,34De Huﬂ Plucc,Ellzubcth,Nj

YOUR BOY'S

SAvES (/501 QUL

This kit contalns a one-tube recelver designed for
complete coverage of the broadeast band with suM
cient power to opDerate the speaker contained. Battery
operated for Portability. Slmple. casy-to-follow in
strurtions for the beglnnes. All com [4 95
ponents fnclited, Nothing tlse to buy 5'

As deseribed In this issue, fob Prant
Nend money lo cover pustage—oter ami. returned

CODE PRACTICE oSchLEATaR

A complete kit with twn tab Y amd r
or O phones (specify which)—«imple easr-to folluw
insteuctions enclosed—NOTIIING ELSE TO RUY

$5.49

roe
PLANT

Unh-'e rsa { general corp

365 J CAMAL 5T, M. Y. 13,
Walker 5.9547

Jonsan Industrie

n¢., 329 5. Wood 3., Chicago 12, .

By % 18 5 b Rk € &

AND HOW! SEE PAGE 75!

\

Mise

Ravio Thirtp-Five Pears Ago

In Sernsback Publications

ellnn! ]

HUGO GERNSBACK

Founder

Modern Electries
Efectrical Experimenter.
Radic News. . B
Science & fnvention.
Television oo
Radio.Craft. .. ..
Short-Wave Craft.
Television News
Wirsless Association of America

Some of the larger librarles in the country still have
eopies of ELECTRICAL EXPERIMENTER on file for
interested readers.

IN THE DECEMBER 1915 ISSUE OF
ELECTRICAL EXPERIMENTER
The Radio League of America
By Wireless 'Phone from Arlington to

Paris
Audion Bulbs as Producers of Pure Mu-

sical Tones, by Dr. Lee de Forest
Wireless Telegraphy Aids the Teutonic

Allies
Dr. de Forest to Help Detect Zeppelins
The Radio Transmitting Set at Arling-

ton, Va.

U.S. Army Field Radio Set

Marconi Company Develops New 2-KW

Radio Panel Set

A Huge Oil Type Radio Condenser

Photographing Radio Waves

A New Vibrating Reed Radio Ampli-
fier, by Homer Vanderbilt

The Telefunken Permanent Crystal De-
tector

Spiral Antennae for Radio Purposes

The Resistance of Wireless Antennas

A Neatly Designed Radio Receiving
Set, by J. L. Green

“Pocket” Wireless Receiving Outfit, by
Percy M. Roope

A Sensitive Galena Detector, by Hans
Helle

Official International Radio Code

PREASSEMBLED TY ANTENNA

Technical Bulletins

i

EACH $1.00 Postpaid  Foreign $1.23

Simplified technical information on many
subjects of everyday usefulness, written
in simple, easy-o-understand language.
They contain no complicated mathsma-
ties, chemical and electrical theories, and
are not based on the assumption that the
reader has had a technical training.

(102) Cleaning Products for Many Pur-

poses—Over 35 effective chemical cleaners that
you can make and sell.

(110) Electroplating Non-Metallic Ob-

jects—Includes wood, leather, plaster,
flowers, insects, fabries. Complete directions.

(114) Thermostats Easily Made  Desizning
and making automatic control units of many
types for maintaining uniform temperatures,
automatic furnace regulation, safety controls to
prevent overheating, ete.

{115) Glue Molds for Casting Novelties
Making flexible glue molds for casting small
objects, using plastics. magnesite.

(119) Electroplating with Alloys—Bronsc.
brass and cadmium-silver. Improves finish and
provides darable eoating.

(123) Mirror Silvering —Make
silvering old mirrors and making
Colored. front-surface, transparent
mirrors.

(124) Soldering All Metals—Includes alumi-
num and diecast alloys. Secrets of using the
right flux and correct technique.

{125) Buffing & Polishing—Ail details on cor-
rect polishing. How to select the right abrasive
for different kinds of metal. Gives wheel speeds,
types and sizes of motors for best results.

(129) Coloring Metals Chemically-—Tested
formulas and directions to produce durable fin-
ishes in many colors on brass, copper, iron.
aluminum and their alloys by ¢chemical processes.
(130) Glass-Working Technique How to
cut, drill, grind and mount glass correctly ; in-
cludes cutting of circles and internal openings.
(132) Working with Plasties Covers all de-
tails of cutting, tooling, bending, cementing and
pu]ishi_ng. Enumerates various kinds. Shows how
to design articles. Includes using liquid plastics.
{139) Rubber Molds for Casting Novel-
#ies- Used for same purpose as glue molds but
where greater elastieity is required.

(141} Recording Thermometer _How 1o
make device to record room temperatures over
12-hour periods on a disk. Has alarmeclock

glagss.

money re-
new onhes.
and photo

Minute Man antenna made by
Ward Products Corp.. Cleveland,
comes preassembled  (right).
Spreading arms for installation
(above) takes few seconds.

RADIO AMATEUR NEWCOMER
Ideal for those just getting storted (or inter-
ested) in rodie, You need no other book to
get your license ond get on the air. How-te-

Fard s O
i
Ko
L] build simple equipment for a complete sta-
tion; U.S.A. Amoteur radio regulations.

AT YOUR DEALER — On mail
orders from ys, 1.10 postpaid.

@ %100

EDITORS ams ENGINEERS, Lid.

1303 KINWOOD R0AD
SANTA SARBARA, CALIP,

www americanradiohistorv com

hanism.

(146} Simplified Casting Methods -Mak-
ing small caxtings of soft metals without use of
sand molds. For novelties, toys, etc.

(147} Drills and How to Use Them-  How
to use drills in different metals. blasties and other
materialz. How to sharpen ecerrectly. Includes
charts giving speeds and rate of drilling.
(149)  Electroplating with Copper,
Nickel, Chromium, Zin¢, Lead and Cad-

mium-—Enables anyone to do this fascinating
work on a small seale.

{156) Home-Maintenance Formulos &

Repairs- -Includes a large number of simple.
rm-rtive solutions for everyday household prob-
ems,

TE c HN l FAX, 110 N, Fronklin S¢.

Chicago, M.
Enclosed find § for which send the following
Technical Bulletin ot $1.00 each (Foreign $1.28) os

indicated by numbees:

Name
Address .
City & State _ _

] RE_1v

RADIO-ELECTRONICS for
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- People

Dr, Adolph E, Rosenthal, physicist
and inventor, was appointed director of
physies of FREED RADi0 CORP. recently,
according to Freed's director of re-
search and development, Joshua Sieger.
Dr. Rosenthal has secured many pat-
ents for inventions in color and three-
dimensional television. He is particular-
ly well known for his Skiatron or dark-
trace tube (which he described in the
March, 1949, issue of RADI0-ELECTRON-
iICs). Dr. Rosenthal and Mr.

Sieger have worked together
before—in the British Scophony Corp.

Robert A, Seidel, formerly vice presi-
dent and comptroller of the W. T. Grant
Co., has joined the RCA VicTorR Divi-
8ioN, Camden, N. J., as viee president
in charge of distribution, it was an-
nounced by J. . Wilson, executive vice
president of the Radio Corp. of Amer-
ica, in charge of the division. Mr. Seidel
will make his headquarters at the divi-
sion's home office in Camden, N, J. Mr.
Seidel joined the W. T. Grant Co. in 1940 as comptroller
and was appointed vice president in 1944. He is well known
for his activities in the National Retail Dry Goods Associa-
tion, where he served as a member of the hoard of direc-
tors, chairman of the executive committee, and chairman of
the association’s Committee on Government Affairs. He was
awarded the Gold Medal of Honor of the NRDGA in Jan-
uary of 1946, and a special citation of merit in January,
1949,

Joseph F. Bozzelli was recently ap-
pointed assistant sales manager of L.
S. BracH Mrg. Core., Newark, N, J.,
maker of television antennas, according
to G. Philip Galloway, sales manager.
Mr. Bozzelli was recently sales engineer
for JFD Mfg. Co.,
and has been in |
electronics for

LLnmnn

>|Sele_tr0n]<

_'_|_

SEI.ENIUH IECTIFIEIS

For dependable service in all Electronic

and Radio applications always specify
SELETRON Selenium Rectifiers.

Model No.,
ELL 5M1 SPI 5RI sal 381

Plate Size

1-sq 1750, IA" 14 xlh” (la"sq. 2% se
Max. D.C. Qutput Current
75 MA, 100 MA, |50 MA,

200 MA, 250 MA. 500 MA

Max. Input Voitage RMS: 130 V
Max, Peak Inv. Voltage: 380 V.
Approx. Rectifier Drap: 5 V.

Write Dept. RS-23 for Bulletin!

oM BIYIRiaN

OR COMPANY. I, G5

Eaiin Beparimasni J60 ®aw i i

Wiin $¥ne b Variwep: B4 Wari $i i iw Torw 11, B 1

{ SOMETHING REALLY NEW—A TV-FM ANT. KIT ,l,

many years.

Dr. E. M. Honan, an authority on the
development of sound in the motion pic-
ture field, who until his retirement on
September 30 was engineering manager
of Electrical Rescarch Produects Divi-
ston of Western Electric, joined the
ALTEc CoMPANIES on October 1 in the
capacity of engineering manager, ac-

AY
[—
o ==

WEAVER TV-FM ANTENNA
BROAD BAND, HIGH GAIN ALL CHANNELS

Prefabricoted construction makes comple. NET

tion of assembly very fast. All oluminum  POST PAID $6'95
elements, mast and crossbar. Plastic insulofors assure ex-

cellent oll-weather reception, Insteuctions supplied.

COMPLETE KIT includes ontenna, 75 #.
leod, lightning arrestor, mounting brocket,
stand off insulotors and hardwore. Every-
thing needed for an installation.

$9.95

POST PAID

267 Kings Read
Madison, N. J.

cording to an announcement by G. L.
Carrington, president of Altec Service

J. M. WEAVER CO.

"ALL-SEE"
TRANSPARENT
BOXES!

and Altec Lansing Companies.

Lonis . Pacent. veteran radio engi-
neer and president and technical di-
rector of Pacent Engineering Co.. New
York, has been appointed consulting en-
gineer by Plessey International of IlI-
ford (England).

Containers for
¢ Screws o Nuis
e Smalt Parts

transparent

Perey L. Spencer, veteran RAYTHEON

. x 15/18%; four boxes, 15/16 su. 10 hores In all
tube expert and manager of Raytheon’s Teausharent case. Orler 3 set for souesell  only
. R . . and a set for that rinkerin Tt
power tubes division, Waltham, Mass., A inexpenaive. anl upeasl eit e 3 j-00

was given the Navy's Distinguished UL
Public Service Award, the highest
honor the Navy can bestow on a c¢ivil-

ian, at the Waltham plant. Rear-Ad-

Safe aond Loss-Proof

Guand these small parts so ans
to repluce—with a set of these
albers and (uvers,
safe storage. 1’ay for themselies

Each ~et containg: one bux, 173,* 8q.;

. Dlease. Remlt §1 fur each order
(6 for $51. O send for FREE 1eaftet ROT2,

CARGILLE, Dept. RC1Z, 116 Liberty St,
New Yeork, N. Y.

SIX TUBE SUPER

Three Gang Condenser

to lowe il very hard
“AlbNee' Plastic

Assure easy and Crowe Panel

Kit Included

ﬁ

five hoxes, 17y

complete set

miral Hewett Thebaud made the award.
Admiral Thebaud cited Mr. Spencer for
his work as a scientist, his creative
genius, and his ability as a leader of
men. Particular mention was made of
Mr. Spencer’s work in microwave mag-
netron development, with special refer-
ence to the improved methods for vol-
ume magnetron production.

ANOTHER DUTSTANDING JOBBER

GREEN RADIO pistrizutors

#01 SUTTER AVEWUE
Erscklys 7, N, Y,

HAS THE
SENSATIONAL NEW
400 K

e

Panel kit to fit most all mokes (Please specify

maoke of car and year model}). New up-to-date
latest priced Catalog available to dealers.

Bill Swieton’s

Wholesals Electronics

Scopt Kit 5th at Commerce Fort Worth, Tex.

IN S'I'OC

DECEMBER. 1949
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92
OPPORTUNITY AD-LETS |

. Advertisements In this section cost 2i¢ s word for
each insertion, Name, address and iInitlals must be
Included at the ahove rate. Cash should accompany
all clessified advertisements unless placed by an
accredited advertlsing agency. No advertlsement for
less than ten words actepted. Ten percent discount
six issues. twentY percent for twelve fesues. Objec-
tlonable or mislewding wivertisemems not accepred.
Advertisements for January, 1950 jssue, must reach
us not iater than November 24,

Radto- Electronies, 25 w. Brold-ly New York 7. N.Y.

AMATEUK RADIO LICENSES, COMPLETE THEORY
oreparstion for passink amateur radio examination. Home
rtudy and resident courkes. Anierican Hadle Llnsthute,
101 West 63rd N New York Clly Ses our ad In Page 94

MAGAZINES (B \( K D'\Tl-'i)—l' OREIGN, DOMESTIC,

arts. llooks. booklets, suhscriptlions. pin-ups, elc, Catulof.
10¢c (refunded). Clcerone’s, 86-22 Northern Blvd., Jackson
Helghts, N, Y.

WE IEPAIR ALL TYPES OF ELECTRICAL INSTRU-
inents, tube checkers snd anaiyz:rs, Hazleton Instrument
Vo, (Electric Meter Lahorutory), 140 Liberty Btreet. New
york, N. ¢. Telephone—Barclay 7-4239.

BARGAINS: NEW AND RECONDITIONED HALLIL-
crafters. Natlonal. Colllns, Hammarlund. Melssner. I0ME.
utlier recelvers. tuners, television receivers, transmitters.
ete. Wholesale prices. Terms. Shipped on trial. Liberal
tiade-in allowance. Write. Henry Radlo. Butler, Missoul
and 11240 West Olympie. Los Angeles, Callfornia.

BARGAIN HUNTING? HADIO BERVICEMEN WRITE.
Hensutionul catalox. Henshaw Rsadlo Supply, 3619 Troost.
lum.u Clty 3. Missouri,

III-H\IAN LEWIN GORDON. REGISTERED PATL\'I.‘

Attorney. D'atent Investlgations and Opinlons. Wurner
Bulkllng. Washlangton, L. U
LANCASTER, :\LL\\I\h & ROMMEL, 436 BOWEN

Bullding. Washilngton 5, D.C. Registered Patent Attorneys.
'ructice before Uhited States Patent Gfice. Validity and
Infringement investigations and Upinions. Bouklet and
form “"Evidence of Conception” lorwanlcd upun request.

Audto problems? Expert advice. ear- tuted ciecults to Your
specificutlons. Jumes Lankham, 727 Sunset Uliffs, San
Diego. Calit.

RAINMOMEN, SERVICEM BEGINNERS — MAKE
more muliey. easlly, qulckly. $250 weekly possiule, We
show you how. Information (ree. Merit 'roducts. 216-32L
132nd Avenue, Springtield Gurdens 13, New York.

TECIINICIANS ¢ ! ENGINEERS ! ! Interested in a top-
paying clectronle p«llllum T 7 Send post card for informna.
tion un HOW, WHY, WHERE, MID CONTINENT RE- l
EAU. P, 0. Box 121. Wichlis. Kanxus.

SEARCH BU

BEST DISTANCE HECORD CRYSTAL circuit, Crystal, I

catwhlskers, °Radlobullder,” Catalog—all 23¢. Labora.
tories. 378-B. San Carles, Calllornla,
I'HONUGRAI'LL RECORDS 15¢. Catalogue. Faramount

TG-313 East Market, Wlilkes-Barre, l'enna.

GEIGERR COUNTER PLANS—Pocket slze welghe one
pound combplete. D’ruven desikn. Send one dollar tor parts |
Iist, directlons. photos. Fearse, 1619 Cypress, Vshcouver.
Brltish Columbia.

TELEVISION—Bright and clear. Adjust present aerlal.
Build low-cost Dreclsion antennae. lnstructlons. charts.
dlagrams. dimenslons, plans. Free—Televlsion stations.
silowatts, tower helghts, Propson Company, Lumberlon N. J

lllsh Band 36.75.
Ete. Willard Rad-

FIVE ELEMENT TV YAGI BEAMS,
Low Iand $8.50. Aluminum Tublng.
cHff, Fostoria, Ohio.

AMPLIFIER for pruitar or microblione.
completely wired, #uaranteed. SW—$20.00, 8W—$
12W-—$40.00. Sadler Radio. Cla¥ton, New Mexico.

“TAR" SENSATIONAL 13.5KV /18" Television HiVolt-
Flybak Transtormer Simllar RUA2LITS ONLY $2.49 .

6V CARTER I)!nanmlorl 400V /150me, $8.08; 200V / 10oma.
H 98; BOTH $12 L l-\lirlﬂh‘l‘d Tulnl Tubg RP'E-
CIALS! 954, l-lr ‘J.M. 168e—WE213, 5
9006, ea. 1fe—1R5. 1NG. 6A
6 -T, BN l’A'[" 11723, EACH 3¢r 3!1?4\. 40¢ , . .
« 11611 SELNY NS Tested Perfeet Used PALR $1.49 .
30( m 12* UHF \lqlﬂle TIAMBANIY Antenna AT.:/AHRI
e/ 4 for $1.00 . . Tunlng Meter. 5Ma. 9%¢ . . . Clreular
Blide Rule. 98¢ ... Excellent Fidelity Dynamic Micro-
phohe I'LTUS \h(rhlnx Lli-Gain Trlnshnrmer. LTIl $1.49.
Write for Elrllln "TABOGRAM." “TAB", 111 Libertle
BL. .\'. Y.

Attractive case. |
23,00,

(‘FI(‘I'R COI'\TFR KITS. BUILD \01 R OWN-—sase
money' Write for free lllustrated literature. Woodwid
Industries, 5217-1 Hollywood Houlevard, Hollywood 27, I
californta.
TIrs (BOOKLET). ‘ll-u\ll
28 St.. New York 18. N. Y. |

111 RANKO REPAIRING
n0 centz U85, Radio, 135 E.

Print

-

Cn'dl Stationery, Advertising, Circulars and
Tit) ol nt foe omgn. Good Profit]
.uyruh- "lvn home pnnt-hop Rained prinﬁn laio

e s SS ST LT
talng o

PRI P Tah R, ! Mervden

» Conm, |

DON'T MISS THE
ANNUAL JANUARY
TELEVISION NUMBER.

Reserve it now!

WANTS MORE SET DATA
Dear Editor:

I was much interested in your August
editorial, “Squeezing the Service Tech-
nician,” as well as the article, “Manu-
facturers versus Service Technicians,”
on page 50 of the same issue. This
spring I had to service a receiver which
required a new tube socket. The socket
was not standard, so I ordered it from
the maker (through the distributor).
It took five months, four unanswered
letters, three long-distance phone calls,
and some frayed tempers before I ob-
tained the simple little tube socket that
I needed.

Another instance was six Emerson
TV receivers, all with the same model
number but with no two chassis alike,
and no service data available. You can
imagine the grief!

Manufacturers may feel that contact
with service technicians is beneath their

| dignity, but with the increasing popu-

larity of television they will have to
cooperate in some sort of parts replace-
ment and data procurement or the set
owners will rise up in arms against all
of us.

I am guaranteeing sets for 90 days
(in cooperation with the dealer) but am
making only three free calls during that
period—all others are charged for at
$5 apiece. I have no intention of con-
tracting for a year’s service as so many
organizations do, as I know it can’t be
profitable.

I think trade papers such as the one,

Sylvania sends out (Sylvania News)
show good cooperation with the techni-
cian and help both parties. If set manu-
facturers adopted this plan, they could
tell us about production changes, serv-
ice hints, and anything else that would
help not only to facilitate our work,
but to boost their own reputations and
sales.
LYMAN E. GREENLEE

Anderson, Indiana

LIKES TV ARTICLES

Dear Editor:

I notice that you have recently in-
creased your attention to television and
hope you will keep up this good work,
perhaps adding a little more on test
equipment. I was a rabid high-fidelity
fan, but since the advent of television
I have dropped some of my intense de-
votion to audio.

More case histories on video receiver

| faults and reports of the modifications

that have been incorporated in commer-
cially produced receivers would do
much to help the repair technician’s
daily work.

Harris D. Pouxp
Montreal, Canada

TELEVISION IS NO GOOD

Dear Editor:

You have published many good ar-
ticles in the past year which have been
useful to me in part-time servicing and
construction. However, material like
the “Electroniecs in Medicine” series,
Geiger counters, and microwaves mere-

| ly wastes space that could be used for

www americanradiohistorv.com

something more suitable for the aver-
age technician.

I suppose you must publish a certain
amount of TV material to keep up to
date, but I personally believe TV pic-
ture quality and program material are
an insult to anyone’s intelligence. How
anyone can gaze at those blurred black
and white blobs that jump and flicker
like the old-time movies is beyond me.
I've seen all the best receivers, and
they're all stinkercos. Until a high
scanning rate and higher frequencies
are developed, TV will amount to
nothing. It's little better today than it
was 10 years ago.

Rogerr O. BarG
Rochester, N, Y.

STATEMENT OF THE OWNERSHIP., MAN.

AGEMENT. CIRCULATION, ETC., REQUIRED

BY THE ACT OF CONGRESS OF AUGUST 24.

1912, AS AMENDED BY THE ACTS OF MARCH
3, 1933, AND JULY 2, 1946

Gf Radio-Electronics, Dbublished monthly at
Philadelphia, Pa. for October 1st, 1949,

State of New York
County of New York

Before me, a Notary Public in and for the
State and county aforesaid, personally appeared
Hugo Gernsback, who, having been duly sworn
according to law. depuses and says that he is the
editor of the Radio-Etectronies, and that the fol-
lowing is. to the best of his knowledge and belief,
a true statement of the ownership, management,
etc., of the aforesaid publication for the date
shown in the above caption, required by the act
of August 24, 1912, as amended by the acts
of March 3, 1933, and July 2, 1946 (section 637,
Postal Laws and Regulations), to wit:

1. That the names and addresses of the pub-
lisher, editor. managing editor, and business
managers are: Publisher, Raderaft Publications,
Ine.. 25 West Broadway, New York 7, N. Y.:
Editor, Hugo Gernsback, 25 West Broadway,
New York 7, N. Y.; Managing Editor, Fred
Shunaman, 25 West Broadway, New York 7.
N. Y. Business Manager, none.

2. That the owner is: Raderaft Publications,
Ine., 25 West Broadway, New York 7, N. Y.:
H Gernsbuck 25 West Broadway, NEW York 17,

3 That the known bondholders, mortglgees'
and other security holders owning or holding 1
percent or more of total amount of bonds. mort-
gages, or other securities are: None.

4. That the two paragraphs next above, giving
the names of the owners, stockholders, and se-
curity holders, if any, contain not only the list
of stockholders and security holders as they
appear upon the books of the company but also,
in cases where the stockholder or security holder
appears upon the booka of the company as trustee
ot in any other fiduciary relation, the name of the
person or corporation for whom such trustee is
acting, is Riven ; also that the said two paragraphs
contain statements embracing affiant’'s full knowi-
edge and belief as to the circumstances and eonn-
ditions under which stockholders and security
holders who do not appear upon the books of the
company as trustees, hold stock and securities in
a capacily other than that of a bona fide owner:
and this afRant has no reason to believe that any
other person, association, or corporstion has any
interest direct or indirect in the said stock, bonds,
or other sccurities than as go stated by him.

Signed, H. Gernsback, publisher.

Sworn to and subreribed before me this 27th
dav of September, 194%. Maurice Coyne, Notary
Publie. [Seal]

BE YOUR OWN BOSS!
MAKE MORE MONEY

8100 | e "Gk D THE ol
A now [ e
VALVE | money-makers — dos-
ans of profitable tested
maell order pisns, con.
Odential business se-
crets, dozens of prac-
tical tested (armulas.
successful

string—wi! less
$10  espital 2%
wpy pestpald. Send

, 8. stamps, monsy
order, o sein.

Money Back
Guarantse
NATIONAL PLANS COMPANY
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ommunications

BRITISH GIMMICKER

Dear Editor:

[ enjoyed your correspondence with
Dennison of the Better Business Bu-
reau! Many years ago, when a friend
was boasting of his skill in tracking
faults, I bet him five shillings that he
would not spot in 15 minutes a “gim-
mick” that I'd put into a single-tube
set with headphones. I won the bet
easily.

(All I did was remove the receiver
diaphragms!)

RaLrH W,
Berkhamasted, Herts, England

HaLLows

APPROVES OF VARIETY
Dear Editor:;

1 agree with Mr, Goodstern (page
75, September issue) that you have
published many one- and two-tube set
diagrams. But 1 do not agree that this
is bad—after all, RADI0-ELECTRONICS is
not published for the service technician
alone. In fact, I wish you would give us
complete articles on these subjects once
in a while to help beginners.

On the other hand I do not agree
with Mr. Jeffries (same page) that you
should avoid 10-tube receivers and
other large projects. Even if the builder
does not use entire circuits, he can use
parts of them. In any case. reading
such articles adds to his knowledge.

I'd like to see an article on audio
equalizers—formulas and design proce-
dure, not just typical circuits.

LEON G. WILDE
North Andover, Mass.

THE COMMON GOOD
Dear Editor:

Our association is backing you 1007
in vour fight to help the electronic
technician. By forming an association,
we have bridged part of the gap be-
tween us and the owners of the re-
ceivers we service.

Before we had an association, every
one of us was a competitor. Now, know-
ing our competitors as good fellows
with the same problems as our own,

;A:n‘

Suggested by Robt.
. Menominee Falla, Wisc.
“Sure we're a hundred miles from the

TV transmitter and we pick it up easily.”

DECEMBER, 1949

W, Glueckatein,

we feel free to call on each other for |
data, hints, or other assistance. I
It is a pleasure to see that you are
attempting to fill the gap between the
service technician and the manufac-
turer, by seeing that the manufacturer
supplies technical data well in advance.
Even the association cannot fill that
lack—ealls to the best available sources
of information that our group can
reach are no good when the data hasn't
been released by the manufacturer.
We thank you for your consideration
and hope that your efforts will help
bring about a better understanding be-
tween the manufacturer and service
technician.
FraANK J. MOURE
Secretary-Treasurer,
Radio & Electronic
Technicians Assn.
of Indiana, Inc.
South Bend, Ind.

ELECTROENCEPHALOGRAPHER
Deqr Editor:

I read with much interest your July,
1949, editorial, “Biological Electron-
ics,” as well as Eugene Thompson's se-
ries on medical electronics. My own
field is electroencephalography and 1
have been doing research on its his-
tory; the following may interest you.

You said in your editorial that as far
back as 1911 you suspected that the
animal brain generates electricity. In
an article published in 1937, Dr. H. H.
Jasper shows that early neuropsychol-
ogists proved this in 1875. The first
work done on the human brain was in
1924 but in 1902 Dr. Hans Berger
worked on dogs.

The first crude electroencephalo-
graph was made by Dr. Berger's
bother-in-law, I don’t know just when,
Washington University has an instru-
ment, made, I think, in 1922, About
the same time Dr. Alexander Forbes of
Harvard made a Hindle string galva-
nometer which, with a one-stage am-
plifier, was used to record cortical
responses to afferent stimulation. Re-
sponses were indistinct, largely ob-
scured by what we now call alpha
waves, Mr. Lovett Garcea of Electro-
Medical Laboratory, Holliston, Mass.,
has written that he believes himself to
be the first man to develop an instru-
ment in the U. S. He demonstrated the
first portable machine in 1935.

Incidentally, the first name of Dr.
Davis, whom you mentioned in the edi-
torial, is Hallowell, not Hollowell.

C. Davip HELLMAN
Caro, Mich.

BRITON LIKES LANGHAM
Dear Editor:

We shall look forward to receiving
our subscription copies of Rapto-ELEC-
TRONICS. Special mention should be
made of contributor Langham’s arti-
cles, which we find instructive as well
as enjoyable for their undercurrent of
humor.

BERNARD J. BROWN
Director, Cole-Bernard
Productions, Ltd.

0

December Leotone’s
Specials!

HERE'S A METER YQU CAN AFFORD!!!, ,
OC AMMETER, 0-15 AMP .

EASY CGNV!.SION TO ' VOLT DNM
3147 fan, mirrer scale, int. shunt.
FOR TESTING: Fleetric A|lp|ia||r(m
motive. industrial & Medical Ey
leads & hinged
NEW!! Shpg. wt. 6 ibs.

+ PORTABLE
|TN DATA Fol
ILLIAMMETER''

PERFECT AS 1IN
Ratteries, Autn.

<. BRAND 39_5

CABINET & CHASSIS
FOUNDATION . . Modern

GENERATOR VOLTAGE
REGULATOR (GE) . . Navy 9
E ¥ design  Black or Walnut
type GHL-L.A-18. Wilh 24 aatic & 5 Ltuhe punchal
contact adi. relay. Shpx. m\m Chussis. Overall: #%x
wi. 4 Ibs, 1.49 Ib x11127,  Shin \lbl.l
s 5 .

HEARING AID AMPLIFIER ISSEM LY . . iSouetone
vacuuin tube lymi Qverail: 27x1L37x57. WEIGHS ONLY
Bl (HAS0 MARE A REAL VEST POCKET RADID
sdihng unly speaker or phooe & simple tuper. Ready-
Wared et o) nclude: Tune & Val. controls, choke.
output, switch, ™M ¥, WITH SCHE-

MATIC FOR 1 a " RET.
Less tuls®s, ... oo ivnanarnanrnons ONLY
HEARING AYD TUBES for ampliner. Setof 3....
MIDGET OUTPUT TRANS.
FORMER . . (447X "% 12 1,
High Imbed. to Voice Cuil.
Fur l'llrlnlnh'n. luterconis.
ete.. .. 49, 5 for $1.98

2.49

MIDGEY AUDIO CHOKES
tag- x'u"xl/h . 4500
uhms DC. . .49, § for 1,98

HIGN FII)EI.ITV CRYSTAL MICROPHON( Hensitive
cllanhrm.'m type, high bnped, c
deep. Ribber shuck-mtd. Lmss
houtln ............................
ALUMINUM HOUSING for crystal amike. e .13

!xr!llMENTAt TUIES
For Servicers, Experiment.
ers. Stuileats. Fil, tested.
Ku of 20 asstd, reve,
1.00

D.P.D.V. TOGGLES . . Bat
hundie, lutninvus tip,

ZUA-125V.1 l. mug.Spring
return. . €a. .39, 3 for .00 .0 T U .0

BACK AGAIN . . . BY POPULAR DEMAND!!
LEOTONE'S ‘"JUMBO RADIO PARTS KIT"-_For the
Il\l'l(DMAN whe wants THE MOST For "l~ MONEV!

JLL POUNDS of selected new & i

.euromr n.qru COIlL

WIRE llAllD

lhulm l( TR F FLA
('(\Nlll' NKE Il'%

)
SPEAKER A(r
these (shPR. wi.
FOR ONLY

RADIO MARDWARE TREAS.
A PUIL POUNI) RS-83 CARBON HAND MIKE
(‘R[r‘ A\Il . . BRAND NEW with cord

All & plug, press-ta-talk
F-L‘F SF Al IN"‘ switch, Bakelite

49 Tt 98¢

WRITE FOR LATEST BARGAIN SUPPLEMENTS

“FACTORY SPEM(ER REPAIRS SINCE 1927
Min. nnler 83.00 0 deposit reqa. on ail COD's
Please add -umclent nostage—exceas refunded

‘\rﬁ‘ RADIO CO.
LEGTD

PEN-OSCIL-LITE

Wew York 7, N.
Extremely convenlent test oscillator for all radio
servicing; alignment « Small a5 a pen «
powered « Range from 700 cycies sudio to over
600 mencycles u.h.f. « Qutput from zero to 125
v. n cost e Used by Slgnal Corps
. er‘e for intormation,

GENERAL TEST EQUIPMENT
38 Argyle Ave. Buffalo 9, N. Y.

TELEVISION RECEIVER—$1.00

Complets instructions for building Your own televialon
toceiter. 18 Dages—117"x17* of pictures. nl:um-l dn-
grams, clarified les, 1772227

diagram & chassis llnut Also booklet ol llllnmom
insrructions. volc.i ?muneo tables and troubls-
ahooting hints.—All fer

CERTIFIED TELEVISION LABORATORIES
Dept. C, 8507-13th Ave., Brooklyn 19. N. Y,

EASY TO LEARN CODE

It 1s easy to learn or increase speed
with an Instructorraph Code Teacher.
Affords the quickest and most prac-
tical method yet developed. For ba-
Rlnners or advanced students. Avail-
able tapes from leginner's slphabet
to typical messaxes on ell subjects.
smlm range 5 to 40 WM. Alwlh"
ready-

ENDORSED BY TIIIIUSAIIDS!

The Instructograph Code Teacher | i

literally takes the place of an oper- B
ator-ifstructor and enables anyone to
learn and master code without fur-
mer nusistance, Thonnnda of wlccessful operatords have
cacquired the code’™ wilh the InstructosTaph System.
Write today for convenleat rental snd purel r\lu Plans.

INSTRUCTOGRAPH COMPANY

4701 Sheridan Rd., Dept. RC. Chieago 40, 1M,

=

London, England
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~ RADIO SCHOOL
DIRECTORY

|- <JOBS

Build your Career—Become an

ELECTRICAL ENGINEER

MAJOR IN ELECTRONICS—B.S. DEGREE . . . IN 36 MONTHS

Capitalizc on your electronic interests — decide to become an
Electvical Engineer. Save a valuable year by earning your B.S.
Degree bere in 36 months of year-round stuge;'.

This -6.yearold, non-profit Technical Institute offers a world-
famous course in Electrical Engincering with o major in Elec-
tranics. You follow an industry- s_zundcfI program which is con.
stantly attuncd to current dc\clopmcnts It presents a solid back-
é,round in the basic sciences . . . Chemistry, Physics, Mathe-
matics, Economics, and Electrical Engincering subjects . . . plus
19 technical specialty courses in Engincering Electronics, including
four courses in Electronic Design.

Practical, military or academic training will be evaluated for
advanced credit. | ' E l Ev ls l o “
ELECTRONIC TECHNICIAN sales, supervision and production. | Con undey e ance of experts,
At the end of the first year of  Because of this school's concen- ROt B Ve TR
study of the Electrical Engineer- tric curriculum, the Bachelor of Television. Prepares for opportunis
'ﬁ“éfl ‘OUfS‘f,Fihet stugicht 115; quali- Science degree in Electrical En. '(',gf.."ﬁ.éﬁ,'.‘:::““'"z; Incustey °;
cd as an Electronic Technician. e : d MORNING, AFTERNOON or EVENIN
° gineering  (Electronics major) SESSIONS. Licensed by N, Y. State,
RADIO-TELEVISION TECHNICIAN may be carned in 24 additional | Free Placement ~Service. APPROVED
To young men interested specifi- months. | ENROLL NOW FOR NEW CLASSES
cally in radio and lelewcmii - DREPARATORY TR B e
Prepare here for a career in tele- A bPE(‘lAI.“ ! RADIO-TELEVISION
vision—the field which business PROGRAM is offered for men
leaders predict will be among lacking high school diplomas. INSTII“TE
America’s top ten industries by TRAIN in modern, well- :‘;;'tgli"'l‘n':;":;";’: My B i iyt
1951. In 18 months you become equipped laboratories, shops and Plara 34585 2 blochs from Grand Central
a Radio-Television Technician, classrooms. Faculty of 85 spe-
ready for positions in receiver cialists—over 1500 students and
and transmitter testing, servicing, 30,000 graduates. TRAINED
MEN

Solve your trained mon.
pawer shortoge by employ-
ing C.7.l. groduates. These
men have completed o

. rigid course of training. What they've learned hos
Send Coupnl_l f(?,r free 48-pagf Pic- been practical, because most of their training
torial Bulletin, Your Career + and period wos spent in the shop. We probably have

‘q.lg 1 “()'Page cma")g' NEXT Y:nus upg” JAN. 2— graduates from your area. Write for prospectus

_GCHANL of ENGINEERING

m——

C-\‘-"‘o?’ I'I Electricar !"gme" on avoilable men. {No employment fees).
FUREETS lggue | cemeesesesmesmenaney ctecugnics wajor oM™ , COMMERCIAL TRADES INSTITUTE
St ech.
: e e . Ran /Sl ... .32 months 1400 Greenleaf Dept. P108-11, Chicago 26
: s : 'r:;nm:-a'n‘ n,", ..18 monthy I
|
* MILWAUKEE SCHOOL OF ENGINEERING l
: Dept. RE-1249, N, Broadway and E. Shh. Milwaukee, WIs
s Without obligation send me the Bulletin, “"Your Career™, and .
s your catalog. ;
* [ am interested in - . course.” *‘ o A
. . & G L T Tecaive. dmesiries i eare by e rand
: NAME ot & D SO .. AGE .\ . Q!!J\ 11 - : nmmlna-;‘::_n.ln("m e iweris t nuu::ls :l
L =13 o e 3 g
* ADDRESS e . il _,-/ | e e . ! 3
M Veteran of a o i u,mlor“ Am 178 0(r;|‘r)nerclnl u
RSN ok ek - e R A
! sesssmssesesscssanssssanonnucnsonate? ! . R =ty

RADIOC.ELECTRONICS for
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Make Your Career

RADIO and TV

In no other industry does the future hold brighter
financial promise snd securlty thun In AM and FM
Radlo, Televislon. These fields need and want men
trained as announcers, script writers, dise jockeys, and
radio techniciana. It will pay You to Investigate the
Don Martin School of Radio Arts. established in 1937,
(Complets day and might classes . . . the lutest equip:
ment . . . and 8 staff of 30 nationaliy known In-
structors. Over 97% of the comhlination men graduates
are Dlaced on jobs immedlately through the free
Dlacement service. APproved for veterana.

FREE—Wrtte for Fres Booklet *"Your Fyture in Radio.”

Don Martin School of Radio Arts

1655 Neo. Cherokee. Mallywood, Calif. HUdsen 23281

RADIO
COURSES

Preparatory Mathematics. Serv-
Ico, Broodcast, Talevision, Ma-
rine  Operating, Aeronautical,
Frequency Modulation, Radar.
Classes sow lrming 'or iho Mid-yoar tarm Fob, 1st.
Entrance 0xam. das, %ed
Veterans. Literature.
COMMEIIcIlL RADIO INSTITUTE

920]
3 West Bl“lo ltru!. Beltimars ), Mg,

/N

(57) RADIO ENGINEERING

FM—Television—Broadcost
Police_Radio. erlni 'Rldlo Radio Rervicing. Avia-
tlon Radlo and High mobile applitations.
“Thorouth training in l|l branches of Radio asd Elec-

tronkcs. Modern laboratories and equipment. Old es-
tablished school. Ample housing facilities. 7 acte
campus, Small classes. enrollments limited. Our

Zraduates are in demand. Write for catalog.
Approved for Veterans

VALPARAISO TECHNICAL INSTITUTE
Dept. € VALPARAISO, INDIANA

TRAIN FOR ALL TYPES
FCC (RADIO OPERATOR) LICENSES

Complete Roytheon AM aond FM broadcost trans-
mitters and studio control equipment. Also TV cam-
era choin unit. 30th anniversary year. Please send

for catalog R
MASS. RADIO SCHOOL |

271 Huntington Ave., Boston 15, Moss.
Lic. by Comm. Afass. Dept. Ed. ‘

Complete Radio Engineering
Course including Television =} 2
Bachelor of Science Degree. ~
Courses also in Civil, Electrical, Mechanical,
Chemical. Aeronautical Engineering: Business
Administrntion. Aecounting. Secretarial Science.
Graduates succeasful. 66th year. Enter Jan., March,
Sept.. June. Visitors welcome, See beautiful cam-
pus, well equipped laboratories. Write for catalog

TRI-STATE COLLEGE .Zauiacc<soias |

RADIO and TELEVISION
Thorough Training in All
Technical Phases
APPROVED FOR VETERANS
DAYS—EVENINGS WEEKLY RATES
RCA GRADUATES ARE IN DEMAND

or Free cn-loq Write Qeot. RC-49

INSTITUTES, Ine.
A Service of Radio Corporation of America
350 WEST 4TH STREEYT  NEW YORK 14, N. Y

DECEMBER, 1949

| interestingly written story.

Book Reviews

RADIO-TELEVISION QUESTIONS AND AN-
SWERS. Elements 2, 3, and 4. by Woodrow Smith.
Published by Editors and Enrineers. Ltd.. Santa
Barbara, Calif. Three valumes. 5% x 8% inches.

|

RADIO MINDED?

Price: single volume $1; two or three volumes.
95¢ each.

These books contain questions taken
from the FCC’s Study Guide and Ref-
erence Material for Commercial Radio
Operator Eraminations. Each question
is answered by the author, and what-
ever background is deemed necessary is
given. While the reader is not likely
to learn radio from the books, a study
of them will equip the prospective ex-
aminee with the knowledge specifically
required for the FCC examinations.

The present volumes cover Element 2
(Basic Theory and Practice), Element
3 (Radiotelephony), and Element 4
(Advanced Radiotelephony). They are
based on the recently revised study
guide, which obsoletes older books of
this type.—R.H.D.

ATOMIC MEDICINL edited by Charles F. Beh-
rens. M. D.. Captain. 1l. 8. Navy. Published by
Thomas Nelson & Sons., New York. 6% x 9%
inches, 416 pages. Price $7.50.

Containing contributions by 20 of the
country’s most knowledgable medico-
neucleonic specialists, this book is said
to be “the first text on atomic medicine
written in the atomic age.” While cov-
ering much ground of general interest
to those concerned with neucleonics, its
special slant is toward the prevention
and cure of radiation-caused damage to
the human body and to the use of radio-
activity as a medical tool.

The opening chapters are devoted to
a surprisingly complete explanation of
nuclear fission itself and a verbal pic-
ture of the manner in which the atomie
bomb does its damage. Then follow
chapters on the biology, pathology, and
hematology of ionizing radiations, cu-
mulative effects, pathogenesis and ther-
apy of radiation sickness, radiation de-
tection, safety precautions, and disaster
planning. The character of isotopes is
discussed, with several chapters on
their manufacture and use. A chapter
on radiation effects in dentistry is in-
cluded, and one outlining problems
which are still in the research stage.
The appendix includes a 21-page table
of isptopes and a glossary of terms.—
R. H. D.

EXPLORING ELECTRICITY. by Hukh Hildreth
Skilling. Puhlished by Ranald Press Co..
Yark. 6 x 8% inches. 277 pages. Price $3.50.

Written by a professor of electrical
engineering at Stanford University,
this volume of Ronald's Huntanizing
Science series is entirely unprofessor-
ial. Covering the progress of electrical
development from the time of Thales
(the first electrician) to the explosion
of the first atom bomb, the book is
more a tale of people than of science.
It is written in narrative fashion. with
dialogue, descriptions of places. and
many excerpts from personal letters
and other sources.

To the novice the book presents an
To those
familiar with the science of electricity,
it humanizes the subject and presents
some of the historical background ev-
ery worker ought to have.—R. H. D.

www americanradiohistorv com

New |

LEARK CODE NOW!!
A tomplete code oscliliator. plug
in and use. AC or DC. Smah
compact chassis, Vlrllbla tone.
Operates phones or sinall speak-
er. With tubs and
kay. Guaranteed el
BUILD TOUR OWN,
A BROADCAST RECEIVER .

Postwar Development. One tube drives 5 Pll s nl:cr
. . Permeability tuned . . . NOTHING ELSE T0
BUY . Simple step by step instructions and pie.
tures_ All parts, tube, speaker, batteries 55
included. Manufacturers Guarantee .. ol

UILD TOUR OWH.
ELECTRONIC TIMER

Automatieatly shuts off devices . . . Photo enlargers,

gadgets, etc. Variable time ennlrol 3 Ranges avail-

able . . . 1/10-7 see.: 7-13 gec.: 13-20 sec. Handfe 100

watts. Schematie and all parts included. 55 95
-

NOTHING ELSE TO BUY
UiLD YOUR O

All ourpose D.C. Supply v-rlahle 0 12 volts—I1.75

amps—Filtered Metered . . , Operate relays—Small

surplus equipment; plating: extremely 55
versatile. NOTHING ELSE 70 BUY .

FOB:-NY Rated firms 10 davs quantity discounis

GREENWICH SALES CO.

5% Cortlandt St. New York City 7

LEARN RADIO!

PREPARE FOR A GOOD JOB!
COMMERCIAL OPERATOR (CODE)
RADIO SERVICEMAN

TELEVISION SERVICING
BROADCAST ENGINEER
V.A. Furnishes Books and Tools
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 Ewtaw Place, Dept. C, Baltimore 17. Md.

AUDIO ENGINEERING SCHOOL
Putltul engineering tralning in Audio tundamentals.
Film, Magnetic Recording. and Audlo fre-
quency measurements.
Studie training simulates Broadeast. Motlon Pleture,
Televlsion. and Commercial Recording work,
Approved for Veterans
HOLLYWOOD SOUND INSTITUTE, Inc.
1040-E North Kenmore, Mollywoad 27. Cafif.
Correspondefice Courses Available
Specify if Veteran or Non-Veteran

RADIO COURSES

® RADIO OPERATING @ CODE
® RADIO SERVICING @ ELECTRONICS
® F.M. TELEVISION

o REFRIGERATION SERVICING

Write for Catalog TE and Picture Brochure

/ TRADE & TECH.
SCHOOL

ELECTRICAL TRAINING

Intensive 32 weeks’ residence course in funda-
mentals of industrial electrical engineering, in.
cludmz radio. elcctronics. Prepares for technician.
engineering nides. Approved for veteran training.

57th vear. Enter Mar., 6. Catalog.
h! IE

Bus ELECTRICAL SCHOOL
7549 TAKOMA Av:uut
WASHINGTON 12, ©.
CORRESPOHDENCE COURSES 1M
RADIO«rd ELECTRICAL EMGIMEERING
ELECTRICAL ENGINEERING Get zood srasp of
@ I
Prepare vourself at Low Cost, for secure future. Maderu
course. S0 slmplified anYone can understand quickly.
RADIO ENGINEERING Extra fine course in radio.
public address, photo-electric
work. Trains you to be suptr-\rrrlce man, real vacuum.

tube techniclan. Servicemen necded hadly. Diploma on
completion. Manv graduates earning big pay.

LINCOLN ENGINEERING SCHOOL
Box 931-E-12, Lincoln 2, Neb.

DI W &8 SR, M. T. 23
THatiggar 32017
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DON'T suILD ANY
TELEVISION KITS!

—When you can pick up o factory wired and
tested &30TY Television Set, complets with
tubes, ready to operate—at the same price as
a kit!—Why fuss or have headaches?

This is the famous type 630TV 3i.tube Yoltage
Doublet chassis which has proved to be su
perior to anything yel developed. We need hot
describe the AJO?V chassis—you already know
obout it. The design and operation is excellent
—and it's fully guaranteed! Complete with
tubes, ready for cabinet instollotion.—Price

for o1
Ic:"ml"’u::: with Glass 199.50

DUAL SPEED AC/DC
PORTABLE RECORD PLAYERS

These wnits were manufoctured far the United
Stotes Government. Used, but reconditioned
for resale ot g sensationally low price.

The motars are of the dual speed type—33-1/3
and 78 RPM with fully adjustable speed contral
ond will operate on either 110 Yolts AC ar DC
No noisy inverters required for DC use. Smoath
silent operation

Caobinets are solidly constructed for partable
use and are covered with attractive leather-
ette. Complete with on electrodynamic loud-
speaker, bullf-m pickup and omplifier, just

glug in and play.
riced Ridiculously Low While Thu
Laost—Only sl 6.95
WIRELESS AUTOMATIC
RECORD PLAYER
A fortunote purchase hos permitted us to offer
these high quality single post automatic recard
changers AT LESS THAN FACTORY COST.
Nothing to connect, simply plug into wall out-
let, load u a stack of records and turn on any
radio within 50 feet.
The record player will toke ten 127 or twelve
10" standaord records. The buyilt-in  wireless
oscillotor consists of two tubes in o stoble
high-quality circuit which con be eosily od
justed for operation in any quiet spot on the
radio
Mounted on an ottractive leatherette covered
bose and sold complete, ready ta oper-

- $12.95

Order today—while they last. . ..

PHONO MOTORS AC/DC
DUAL SPEED

'Green Flyer G. 1, type reconditioned and
guaranteed. Complefc with 127 7.9
turntable. s .95

AC PHONO MOTOR 3313
RPM ONLY
Price 31.95

TELEVISION TRANSFORMER

ngv,w cycles, s;condory ZSO? vsolts ot 2 MA,
¥ ot 6A 25 volts ot |.75A

Price 53-85

G. E. 9” TE)EVISION TUBE

White screen electromagnetic deflection ond
focus. Brond new, tylpo MW 22.2, Complete
with instruction booklet

Price sl3.95

TUBE CHECKER FOUNDATION KIT
Sensitivity 2000 ohms/volt. Large 4" Scale—has
three color '"Gaod—Bad'' markings and cali-

brated 0-100.
$3.95

Special Price

TUBE CHECKER TRANSFORMER
Has voltoge taps from 1.4 through |17 volts far
all types of tubes.

$1.95

Price

SPECIAL

Mommoth assortment of radic & electronic
ports of such items as transformers, chokes

condensers, resistors, wire, coils, hardware
etc. of not less than 10 pounds
Price sl '25

For complete listings of sp!nal buys for ex-
perimenters, rodlo technicians, laboratories
schools aond engineers. Write for catalog RI2

RADIO DEALERS SUPPLY CO.
154 GREENWICH ST.  NEW YORK &, N. Y,

Jackson Electrical Inst. Compuny 78
Jensen Industries 068060000000 00000000000 90
Jersey Specialty Ccmpuny 97
The Kelsey Compony ...... ... ..o 92
Lofayette-Concord . . 8§
Leotone Radio Carporation . .93
Lectronic Ressarch Laboratories . . 88
Liberty Electronics 89
McGee Rodio Company 63
Metropalitan Electric l Inst. Company 62
Mid-America Company . ... 56
Midwest Rodio Carporation Back Cover
Murray Hill Books, Inc. 10
National Company . 4
National Rodio institute . .3
National Schools ... ... ... ..... . 5
Nationai Union Radic Corporohon . 80
New Jersey Radia & Television Tube Co. 68
| Niogara Rodio Supply . 89
Opportunity Adlets .92
Plostics & Elocnonics Company 86
Precision Apparatus Compony - .. . 88
Precision Radiation inst. Inc. o 87
Progressive Eiecironics Company .. 77
RADIO SCHOOL DIRECTORY
{Pages 94-95)
American Radio Institute
Baltimore Technical Institute
Bliss Electronic School
Condler System Company
Commercial Radio institute
Commaercial Trades Institute
Don Martin School of Radio Arts
Hollywood Sound Institute
Lincoln Engineering School
Massachusetts Radio School
Milwoukee School of Engineering
RCA Institutes
Radio Tetevision Institute
Tri-State College
Valparaiso Technical Institute
YMCA Trade & Technical Schools
Quam Nichols ... ....... ..o 76
Rodio Apparatus Corporcﬂon 81
Radio City Praducls Company, Inc. .9
Radio Dealers Supply . . %
Rodio Receptor Company, Inc. 91
Radio Supply & Engineering Co. . b6
Radionic Equipment Corporation 1)
The Rosicrucians . 89
Howard W. Sams & Ca., Inc. 'S
Sence Radio, Inc. . Bl
N. Silverstine 8%
Sprague Products Company 88
Sprayberry Academy of Radia .Inside Bock Cover |
Bill Sution's Wholesale Electronics .9
Sylvanio Electric Products 8
Technifax .. 90
Tel-A-Ray . 78
Transvision &4
United Surplus Materials . %
Universal General Corporation 90
University Loudspeakers, Inc. 79
J. M. Weaver Company L]
Wells Soles, Incorporated 98
Whaolesale Radie Parts Ca., Inc. ...,

ADVERTISING INDEX

Allied Radio Corporation .. .. A1

Amplifier Corporation of Amonco o
Amsterdam Sales
Walter Ashe Radio Compcnv

Bell Telephone Laboratories, inc. .9
Boland & Boyce, Inc. . ... .......... . 82
Brook Electronics, Inc. . e 90
Brooks Radio Dist. Company .................72, 15
Buffaio Radio Supply e T3
Burstein-Applebee . .83
Capitel Radio Englneenng ‘Institute .7
Cargille 91
Certified Television Loboratories .93
Cinex, Incorporated . .. 76
Cleveland Institute of Rodio e 20
Coyne Electrical School Cii......B6, 89
DeForest's Training, Incorporoted P |
Eastern Telephone Company 97
Editors and Engineers 90
Eiecrro-Technical Industries 8
Electronic Instrument Company . £4
Electronic Measurements Curparchan ....... 87
Esse Rodio Compony 57, 58, 59
Feiler Engineering Company . .. .86, 89
General Eiecirome Dist. Company 83, 67
Generol Test Equipment Ccmpuny L. 9
Gernsback Library . 82
Ganset Company .. . B9
Green Radio Distributors 91
Greenwich Saies Company 95
Greylock Eiectronic Supply Ccmpuny ,,,,,, 89
Heath Company ..... L la, 15,16, 17, 18
Hershel Radio 7
Hickok Electrical Insf Compuny . 83
Hotel Strand o000 85
Hudson Specialties . 68
Immerman & Sons 8 8%
Instryctograph Compony e 93
Insuline Corporation aof America ... 8s

International Resistance Company

Inside Frant Cover
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UNITED'S SAVINGS
RADIO PARTS KITS
(All Parts New
and Guaranteed)
{Unless Otherwise Specified)

RESISTORS
Ne. IOO-—CarMn ins., I/S . to 1 100 Ass't. $1.95
0I—er“mund 2 W. 50 ..2 5 Ass't. $1.93
102—Prec. W.W, = 2 / W. Even V-lucs
6 Ass‘t. $1.00

103—Prec. W.W. == 2%, | W, Odd Values
CON Ns RS 12 Ass't. $1.00
We. 104—Mica, Receiving.

105—Mics, Xmta. 600 to 3000 V. 15 Ass't. $1.35

106—Ceramic, Tub. 200 fo 500 V. I00 Ass't. $1.95

107—Ceramic, Buttens 200 to 500 V

100 Ass't. $1.95
108—Trimmer Cond., (.

243 Uml Stnps
3571, $1.00
109—Air 'l'rimmers Ass't. Styles.
HI0—Variables, |, 2 & 3 Gang, AM, F

llJ A;'s t. L5
5 Ass't. 52 45

HARDWARE
Mo, 111—Selder Lugs.
112—Screws. Nuts,

113—Rivets, Alum. Ass'l.
F14—Tie Lug Strips. Ass’t. types.
115—insuiators, Ceramic. Ass’t. ty

116=Tube Sockets. All types.

COILS

No. 117—Ceils, R.F., Os¢., I.F. F.M. T. V., tte. Ass't,

VOLUME CONTROLS

No. 18—W.W., Carbon, Etc.

SWITCHES

No. 119—Rotsry Wafer.

MISCELLANEQUS

Ne. 120—Transformers, Chckes, Audios, Etc. Some
New, Some Used, All Goed. Express only.
Shog. Wi. Apbrox. 45 Lbs. 10 for $3.95
I2IF|Iltr cond Xmitiing. | Mtd, to 4 Mid, 600
V. 1500 v.D.C. Oil Filled. Reet. Can.
6 Ass't. $1.93
122—Filter Cond. Receiving. 150 to 450 V.D.C.
Lyties. F.P,, Cartridge. Tub., Etec.
0 for $1.95

1
123—Binding Posts. Metal Ass't. Styles. g
$ .9
124—Knobs, Military and Clviflan, 25 Ass't, § .95

100 to 1000 V.
100 Ass't, $1.95

Various Types. Ass't.
3 Lbs. for $1.29
Washers, Etc. Ass’t
3 Lbs. for $1.29
types. 3 Lbs, for $1.29
50 for 3 .95

pes.
50 for $1.29
25 for $ .95

15 Ass't. for $1.00

Ass't. Types.
15 Ass't, for $1.00

125—Hookup Wire, Glass, Push Back, Ete, Ass't.
fengths and colors. 3 Lbs. for $1.00
TUBES (Express Only)
3CPI (With Altimcter Scale) New. .$ .89
SRPI 195
58P4 2.9%
5FP7 1.25
SGPI 2.45
872-A il 195 Ea. 2101'200
1625 r 1.0
MICROAMMETERS
2 Beede 0-200 Bakelite Case. New .. $3.75

POWER TRANSFORMER
1 v, 60 Cn Prim. (Thord. 70R61} Upright Mtg.

750 V.C.T. @ (10 Ma. 6.3 V. @ 2.5 Amp. 5 V.
@2 Amn Like New! While they bast?

FILTER CHOKE

(Thord.) 10 H. 75 Ma. Universal Mtg.
while they fast,

PRECISION DIAL

National Type N Velvet Vernier. 0-100 Counter-clock.
wise, with decimal seale. 5 to | Ratie. Like new. $1.69

HEAVY CABLE
14 CONDUCTOR
WEATHER PROOF

14 conductors. rubber and fabric tovered. = |4 stranded
and tinned. Enfosed i heavy outer rubber jacket.
Hcav, brass 4 contact plugs on cither end, Cable

" 0. Shpy. Wi, Approx. 110 Lbs. Expres:
nnly New 100 foot ¢eils. $7.95

ANTENNA ROTATOR
—RL-42

Idul (or L||ht\nlohl Beams. FM or TV. Antenna’s.

4 V,D.C. Reversible Motor. 5.5 Amps. May be
usrd on AC with medineation. $2.55

C-161 TELEPHONE
REPEATER COIL

| to I ratio. One side center-tapned for feeding kev-
ing lines into mwhon: cireuits. Cumuleul’
shielded. Shrg. 3Y; Lbs. New $I.

ELECTRONICS PACKAGE
10 Lbs. of assorted efectronic vnits and parts. . $(.29

Quantities are fimited—Order now. Minimum order—
$2.00, There will be a 25¢ Pathing tharge for all or-
ders under $2.00. 25% depo-it requirrd, balance C 0
All orders shipped F. 0 B. Chicage, (liineis, Any order<
received without shipnlno i 1struetions will be shirped
Railway Express, Minimum foreign orcer $25.00.

UNITED SURPLUS
MATERIALS

314 S. Halsted St. Chicaga 6. Il

Like New.
$ .39

RADIO-ELECTRONICS for
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NEW ADVANCES IN PRINTED CIRCUITS.
Proceedings of the First Technical Symposium on
Printed Circuits. Published by the United States
Department of Commerce. Miscellaneous Publi-
cation 192 (available from the Superintendent of
Documents, Government Printing Office. Washing-
ton 25, D.C.) 8 x 10 inches, 73 pages. Price 40
cents.

This is a sequel to the Bureau of
Standards Circular 468, Printed Circuit
Techniques. Since it is the report of a
symposium, there is a certain amount of
overlapping, but there is much new in-
formation in the later book, which is
roughly twice the size of the earlier one.

Considerable attention is given to
the various methods of applying con-
ductive and resistive elements, and to
the materials on which they may be
applied. A number of typical com-
mercial applications are described and
illustrated, and some interesting infor-
mation is brought out in the questions
asked and answers given during the
discussion.

ELECTRONIC TIME MEASUREMENTS. edited
by Britton Chance. Robert I, Hulsizer, Edward F,
MacNichol, and Frederick C. Williams. (Volume
20 of the Masaachusetts Institute of Technology
Radistion Lsboratory Series.) Published by
McGraw-Hill Book Ce. 6 x 9 inches. 538 pages.
Price $7.00.

Radar made the problem of accurate
measurement of small time intervals
a decisive one. There are other im-
portant fields in which accurate meas-
urement of short time intervals is of
great importance, as, for example,
study of the velocity of nuclear par-
ticles in nucleonic research.

While the pulse methods of radar are
most common, measurements of other
time intervals, such as the phase in-
tervals of the absolute altimeter and
the Decca distance and position finding
system, have wide application and are
discussed, as well as equipment, tech-
niques, systems and methods for the
various types of time measurements.

MAGNETIC RECORDING. by S. J. Begun. Puh-
lished by Murray Hill Books, Inc., New York.
6% x 9% inches, 242 pages. Price $5.

As a good, solid background in mag-
netic recording, this volume should be
of great value to both amateurs and
workers in the sound field. Dr. Begun,
vice-president and chief engineer of the
Brush Development Co., has written a
book of unusual clarity and complete-
nezs on a field in which he is an out-
standing figure.

Starting with a chapter on the his-
tory of magnetic recording, the book
takes up the subject technically even
before its beginning—with the char-
acter of sound and the devices used to
transform it to electrical impulses. The
introduction to recording takes the
form of an explanation of the relevant
principles of magnetism. From that
point Dr. Begun leads his readers to
a smooth, step-by-step understanding
of the entire subject. R

It is impossible to include all infor-
mation available in 242 pages. The
treatment is principally qualitative,
therefore, though the mathematical
basis is given for each of the im-
portant phases. Much of the material

DECEMBER, 1949
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is not available in coordinated form
anywhere else.

In addition to theory, the author has
included a chapter deseribing repre-
sentative recorders in detail, another
on instrumentation and measurements,
and a third on applications, as well as
a glossary of terms.

More and more is appearing in the
current technical press on magnetic re-
cording. This book does a fine job of
supplying the background for a com-
plete understanding of new develop-
ments and techniques and for the read-
er's own work in the field.—R.H.D.

RADIO COMPONENT HANDBOOK. Published
by Technica) Advertising Associates, Cheltenham,
Pa. 6 x 9Y, inches. 210 pages. Price $2.50.

This is a data handbook on the char-
acteristics of the major electronic
equipment components, with some ap-
plication information on each. The first
chapter covers design in general. The
others deal with transformers and in-
ductors, capacitors, resistors, speakers,
switches, insulators, and tubes and me-
tallic rectifiers.

RADIO-TELEVISION QUESTIONS AND AN-
SWERS, Elements 2. 3, and 4. by Woodrow Smith.
Published by Editors and Engineers. Ltd., Santa
Barbaras, Calif. Theee Volumes, 5% x 8% inches.
Price: single volume $1

These bocks contain questions taken
from the FCC’s Study Guide and Ref-
erence Material for Commercial Radio
Operator Examinations. Each question
is answered by the author, and what-
ever background is deemed necessary is
added. While it would not be possible to
learn radio from the book, a study of
them will equip the prospective ex-
aminee with the knowledge specifically
required for the FCC examinations.

The present volumes cover Element 2
(Basic Theory and Practice), Element
3 (Radiotelephony), and Element 4
(Advanced Radiotelephony). They are
based on the recently revised study
guide, which obsoletes older books of
this type.—R.H.D.

REFERENCE DATA FOR RADIO ENGINEERS,
third edition. Published by Federal Telephone and
Radio Corp.. New York. 5% x 8% inches, 640
pages plua index. Price $3.75.

The first two editions of this valuable
book should be familiar by now to most
radiomen. This, the third, is twice as
large as the second (1946). Like its
predecessors it contains a wealth of de-
sign data in skeleton form—formulas,
tables, graphs, basic circuits, outline
drawings, and so on—intended, not to
instruct, but to remind.

The additional material, not only
brings the book up to date, but also
adds much that was omitted because of
restrictions on book production. Notable
additions are: frequency allocations;
principal atomic constants; radar fun-
damentals; AM, FM, and TV broad-
casting data; servo mechanisms; and
expansions of previously included ma-
terial—R.H.D.
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TELEVISION

e MANUFACTURERS
DISTRIBUTORS
INSTALLERS!!!

We Manufacture
300 OHM TV TWIN
LEAD TRANSMISSION

WIRE

e AT THE WORLD'S
LOWEST PRICES!!!

e We supply over 50%
of all Twin Lead used in
the Metropolitan Area

WRITE FOR QUANTITY
PRICES TODAY!!!

JERSEY SPECIALTY CO.
Little Falls, New Jersey

Phones: L.F. 4-0784-1258

WALL MODEL

- TELEPHONES

Now--Telephoues of Deluxe
quality =t low prices, ;-
corporating latest improve-
ments in design and tech.
nique. Honeat to goodnens
frat class material and An.
est workmanship, Lowered
coat due to increased vol.
ume makes it possible for
us tn sell at the apeciag

with wire,
sl 7'95 dos 2 {,’f’i{[ ;ly and Instructions, s

Common talking and com.
mon ringing. Any number
of Phones can be connected
in same circuit. Simple in.
atallation, absolutely no
technical knowledze re
quired, 23% deposit re. |
quired on all orders. F.O.1
Brookiyn,

EASTERN TELEPMONE CO. -
320 I8th St., Dept. RC-3 &

Breskiyn. N. Y. DESK MODEL
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WELLS RADIO-ELECTRONIC COMPONENTS

COAX-- CABLES AND CONNECTORS --TWINAX > [ IRANSMITTING MICA CONDENSERS
& COMPLEYE LINE OF LOF-LOSS CONNECTORS AND ADAPTLRS roR USE #1Th RO P .‘,‘;—“} R
CARLES. BUOGED CONSTRUCTION OIS Ca3Y ZINC aNb WACHINED BRADS SRSLLs, S u
TILY 9ILYER PLATED, !NSIATS 408 WIC4 FILLED 4Wb POLYSTTRENE. p b Lons ~ p=s
- astatturers’ Lein Tk o bers FFarada. Glesetal Diecline S Hbimern
ALL ITEMY ARE 1@ STGCE FOR IMMEDIATE SWIPMENT. . S s taritSeand 4 cisg f“""" . e
sMALL BINGLE CONTACT CONMRCYONS[SuALL Taim COMTACY COBMECTORS ML . (] S0 et 9
4 -] " | — - S Compensin STI10 D EOWBENLESS
015 | STRAIGHT PLIS- Vi th molsed | I“'m' palecuociSTing)evAiGan avcill € wa | ws T CE
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YOU Need My PRACTICAL Trairing to Make Money in

NOW IS THE TIME To Get Into This
Fast Growing Industry —Prepare For A

Learn at Fine Paying Job Or Your Own Business!
If you want to get into Radio-"1'elevision and Lllectronics . . .
H o M E you owe it to vourself to get the facts abonut iy training, 1 have
trained hundreds of men to become outstanding service tech-
> . nicinns—and ['m ready to do the same for you. Whether your

s ’N YOUR koal ts a fine paying joh in one of Radio's many hranches
j dgmd WM or a suceessful Rurio and Television intsiness of your own—gon
SPARE T'ME need the kind of training I affer! My rtruining is practical and

f down to earth. YOU NEIZD NO PREVIOUS EXPERIENCE
8 BIG KITs ° You'll be astonished vt your rapid progress. T start you with
basic fundaientals and give vou plenty of practicud shop-beneh
Rodio Parts and Equipmenl oo training with many kits of purts [ gend you. This iz the lr-lnnup,

that sticks with you and makes money for you oh the job!

Get Paid For Spare Time While Learning

Soon after you start training I send you my famous BUSINLESS BUILDERS that show
you how to make money in spare time doing interesting Radio jobs. Look at the iseful
and valuable equipiment vou get while training with me (illustrated at left)—1 send vou
these 8 big kits of Radie parts and equipment and help you build step-by-step u power-
ful 6-tube superhet radio. n I16-range test eter, plus other mighty. uxeful equipment
for Radio and Television servicing, You will perform over 175 fuscinating experiments
while training. You will learn ahout Television—so that you will be qualified to step
into this fast growing, profitable field. | also send you many valuable serviee manuals,
diagrams and my book telling exactly how to set up your own Television and Radio
shop. I want you to learn all about my training—and that is why 1 urge you to clip and
il the coupon below for my two big FREL tadio books. | employ no salesimen—ang
nobody will call on you. The imjrortant thing is to net now and get the facts.

HAVE A BUSINESS
OF YOUR OWN

A profituble Radio and Television Service
Shop may be started with little eapital. |
will show vou how to get started and how to
build your small business. At left is pictured
one of my #raduates, Mr. Merrit C. Sperry
of luinnont. Minnesota in his own shop.
The way is also open for you to build a good
SERVICE BUSINIISS FOR YOURSLLI.

ALL KITS ARE YOURS TO KEEP RADIO AND TELEVISION
Ench of the humlrt;«la of Radlo parts and other Items 1 send my students Is ' N D U ST RY B oo M l | G

thelry “'for keeps ou may yse this le;]\mum-m. In youm; Radio and Tolensllon
service work sl save mauny dollars by not having to huy expensive “ready- e e . . .
made” test equipment. Faeh of my 8 kits wil heln you advance and learn You Cuuhln‘l pick a hetter tie to ket into Radio-Tete-
important steps in Radio and Television servielng virion and Eleetrunics. New Television stations are going THIS TRAINING
on the air to serve every major city—hundreds of new
CALVIN SHINNER LOmEN D. 3 AVCIER AM and FM Radio broadeasting stations are also on the AVAILABLE
H New Orleans, la. of Coloma, Mieh, re- , N A Al
tells us he makes $5 1o Jorts that my training air to serve praetieally every eomnnnity in America.
. $10 in apare time re- Las made 1t possible for this creates new and bigger opportunities for the trained TO YOU UNDER
ralrlng radion. MHe s him to repalr large man who knows Radio-Television and Illeetronies. Good
l Is0_working with numbers of Radlo and Te. NOw!l
-’ Now also v il 3
. i T atevision et Televinion recelvors. Radio and Television service men are needed 2 THE G.I. BILL

My Training Includes:
Radio Servicing \

These Two Big FREE'
8 Radio Books >

'l'elerz:::::: ) v, | SPRAYBERRY ACADEMY of RADIO, Dept. 20-D
FM Modulation ::::plr:asl»f:;jgjg:y mlro:nun {nrlne; 111 North Canal St" Ch'cago 6 n.

my bix FREE hook, “lHow To
Make Mohey 1n Radlo-Televislon
and Electrontes.”” Learn why my
really practical tealning Is best of
all for you. Idiscover what's
ahead for You In the fast movink
Radlo-Televialon and Flee-

Please rush my FREE coples of “low To Make Money Tn Radio-
Television and Electronices' and ““1iow To Read Radio Diagrams
and Symbae!s."”

Public Address
and High

3 NAMC. gy amp w a0 5 BWEE + v 05 8055 s o BB Age
tronles industry. No obligutlon. i ree 4 BE T 3 el
Ffequeluv l[)on'tﬂdcl;:yr the tuture Is ton
. . mportant to you. Mall the
App'ltﬂflons GO RTNOR. Z 5 adCa T o e Address. .ou. s Bianie RIB DoV fhwrany o B avrmeabd s s dsa armanaa
for fast aetlon.
L0 VRPN ——— State. .......... A

( ) Check here if you nre a Veteran.
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Celebrates its 30th YEAR of FACTORY-TO-YOU
Selling with a Sensationally NEW 1950 LINE of

A= TELEVISION
EIA"T,E”W"RE CONSOLES k.. CHASSIS

Here is Television at its finest! . .. brought
to you by Midwest, for 30 years a leader in
the field of radio and electronics. Immense 151-square-
inch screen on new 16” mctal-glass tube . . . clear,
steady, bright pictures . . . Synchronized sound and
picture that a child can tune in perfectly . . . Highest
quality FM sound . . . Big 12” Electro-Dynamic
Panasonic Speaker. Available in beautiful Television-
Radio-Phonograph Consoles, as illustrated, or in ¢com-
plete chassis (not a kit) ready for custom installation
in your own cabinet. And you can buy Midwest
Television at Low Factory Prices, with Low
Down Payment and Long Easy Terms
—and on 30 Days Trial! Send
for Catalog TODAY.!

FACTORY
TO-YOU PRICE

... also a Magnificent Line of NEW 1950 ' == M1 b s s

W
MIDWEST RADIOS /fRpp/. =

featuring the latest Improved FM Circuit
and the New 3-SPEED RECOR PLAYER

Powerful new 1950
Series 16 and Series
12 AM.FM Radio
incomplete chassis.
Also beautiful new
Clonsole models in-
cluding the mag- . £ .

nificens Symphony s my o Write in Name and Address (Please

Sraad! fiiio-Bho, (} Print) on Céupon 'o¢ l¢:Postcard:

\.
I'p

nograph with latest
1 a MIDWEST RADIO & TELEVISIONM CORP.

FMcircuitand new
r e LT =Dept. X385, 909 Broadway, Cincinnati 2, Chio

Record Player,

BUY DlRECT FROM E Please send me your new FREE 1950 Cotolog.
THE MIDWEST FACTORY and SAVE! 1

MIDWEST RADIO & TELEVISION CORP. s

8 CITY _ IONE____STATE __
basssssnsesssssussssssssnsananesnsd

[ 111 K3 2-F R 1] | ]
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