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N OUR NEW CATALOG you will find com-

pletely described ten instruments, each
of which is in a special ¢lass . . . Labora-
tory Caliber Electronic Test Instruments at
prices every technician can afford. Each is
the product of the exclusive McMurdo
Silver LCETI plan . .

. the modern plan
which

makes available to every service
technician the same instruments used by
the big manufacturers who design and test
the very radios you must service.

Instruments of advanced design . .

practical application “*know-how™ translated

into simple pictorial instruction manuals
. backed by over 37 years of world-

famous radio engineering leadership .

have increased LCETI production over

| CATALOG
OF NEW

LCETH

500% in 3 years and continue its growth.

We are proud that our efforts to bring
fine instruments to the service professional
and the rescarch engineer have earned such
overwhelming acceptance. Without our tens
of thousands of customers we could never
keep prices down while continuously in-
creasing quality, accuracy and all-around
“usability”.

We are ever ready to help you turn your
shop inte a modern, efficiently-equipped
service laboratory with Laboratory Caliber
Electronic Test Instruments. Our new cata-
log will show you how easy this is . .. how
each of these new instruments can amaz-
ingly inCrease Your earning-power and
efficiency. Send for 1948-49 LCETI catalog.

OVER 37 YEARS OF RADIO ENGINEERING ACHIEVEMENT

EXECUTIVE OFFICES:
FACTORY OFFICE:

1240 MAIN ST,
1249 MAIN ST,

HARTFORD 3, CONN
HARTFORD 3, CONN.
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YOU PRACTICE Radio Solder- YOU BUILD this Tester with YOU TEST Radio Circuits like YOU BUIED Vacuum Tube
ing with Soldering Equipment parts N. R. 1. sends early in this built with parts [ send. Power Pack; make changes
and Radio Purts I send you. Get course, Scon helps you fix neigh- Build special eircuits; learn how which give you experience with
practical experience mounting bors’ Radios and EARN EXTRA to locate and repair circuit packs of many kinds. Learn how

and tonneeting parts. MONEY in spare time. defects.

ck troubles.
-

-

to correct Power Pa
Fo —

-: T, _"-‘l

YOU BUILD this A. M. Signal YOU PRACTICE FM (Fre-

Generator for more valunble ex- quency Modulntion) experiments,

perience, It provides ampii- get more experience with this . o O
tude-modulated signals for many Superheterodyne Receiver Cir- wnh "'IIS superh!fﬂ'ﬂdyrle HECEIVEI’
tests and experiments euit you build with parts | send.

You Get PRACTICAL EXPERIENCE

YOU BUILD THIS complete, powerful
Radio Receiver that brings in local and dis-
tant stations. N. R. I. gives you ALL the
Radio parts . . . speaker, tubes, chassis,

= ] transformer, sockets,
loop antenna, ete.

BY PRACT/ICING

/N SPARE TIME

< e

WITH BIG KITS OF PARTS | SEND YOU

Do you want a good-pay job in the fast-
growing Radio Industry—or your own Ra-
dio Shop? Mail the Coupun for a Sample
f.esson and my 6+4-page bouk, “How to Be
a Success in Radlo-Television-Electronics,”
both FREE. See how I will train you at
home—how you get practical Radio expe-
rience building, testing Radio circuits with
BIG KITS OF PARTS 1 send!

Many Beginners Soon Make EXTRA
Money in Spare Time While Learning

The dJday you enroll I srar. sending
EXTlA MONEY manuals that show how
to make EXTRA money fixing neighbors’
kadios in spare time while still learning!
It's probably easier to get started now
than ever before because the Radio Repair

Business s booming. Trained Radio Tech-
nicians also find profitable opportunities
in Police, Aviation, Marine Radic, Broad-
casting, Radio Manufacturing, Public Ad-
dress work. Think of even greater oppor-
tunities as publie demand for Television,
FM and Electronic devices countinues to
grow! Send for FREE books now'!

Find Out What NRI Can Do Fer You

Mail Coupon for Sample Lesson and my
FREE 64-page book. 1lead the details
about my Course, letters from men
trained ; see how quickly, easily you can
get started. No obligation! Just MAIL
COUPON NOW in envelope or paste on &
penny postal. ). E. SMITH, President, Dept. aNX,
National Radio Institute, Picneer Home Study
Radis Schoel, Washington 9, D. C.

TRAIN YOU

AT HOME
MY COURSE
INCLUDES

TELEVISION
HECTRONICS

| TRAINED THESE MEN o PA
Hes Own Radie Service Good Spare Time Business 65’ Bo’” :Ampf:&?;ooxn FREE .

“l have my own Radio and "1 have been getting receivers
Television sales and servicing to repair right along, and with MR. L. E. SMITH, Pres., Debpt. sNX
business. 1 get enough repair N. R. 1. methods ] don’t have
jobs to keep me going right to spend much time on them.”
along.”" —ALEXANDER KISH. S. N. STRICKLAND,
34 Pershing Avenue, Carteret. 191 Dale Homes, Portsmouth,

New Jersey. Virginia.

§ Name. S —
§ Address .
8 city

You get this training in your own home
under G. I. Bill. Mail Coupon.

National Radio Institute, Washington 9, D. C,

Mail me FREE Sample Lesson and 64-page book about
Y how ta win suecess in Radio and Television—Electronics.
[ ]

(No salesman will call. Please write plainly.)
» Age..

Zone State
O Check if Veteran

APPROVED FOR TRAINING UNDER GI BILL
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Again this year, radio service men are
showing an overwhbelming preference

for Solar capacitor analyzers—specific- ¥
ally for Model CBC, worthy successor
to Solar's famons Model CB, which ont- =

sold all other capacitor analyzers com-
bined.

Model CBC is small in size, light in ¥
weight, big in performance and de-
pendability ... the ideal low-cost in-
strument for the service industry:
o Capacitance range .. . 10 mmf to 800 mf
® Power factor range ... 0 to 50 per cent
@ Resistance range...100 to 7,000,000 chms
® "Quick us a wink’’ Magic Eye Wien
bridge balancing
Built-in adjustable voltage power supply
Simplified leakage and insulation Resist-
ance tests
@ Easy to read clear scales

Write today for Bulletin IN-3, which
also includes description of Model CF,
the Analyzer with the remarkable pat-
ented "Quick-check.”

SOLAR CAPACITOR SALES CORP.
NORTH BERGEN, NEW JERSEY

SOLAR CAPACITORS

OLAR |

“Quality Above AllY

RADIO-ELECTRONICS for
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‘Let NATIONAL SCHOOLS, of Los Angeles, a practical

Technical Resident Trade School for almost 50 years,

train you for today’s unlimited opportunities in Radio

Good Jobs Await the Trained
Radio Technician

You are needed in the great, modern Radio, Television and Elec-
tronices industry! Trained Radio technicians are in constant and
growing demand at excellent pay—in Broadcasting, Communica-
tions, Television, Radar, Research Laboratories, Home Radio
Service, ete, National Schools Master Shop Method Home Study
course, with newly added lessons and equipment, can train you
in your spare time, right in yowr own home, for these exciting
opportunities. Qur method has been proved by the remarkable
success of National Schools-trained men all over the world.

You Learn by Building Equipment with
Standard Radio Parts We Send You

Your National Schools Course includes
not only basi¢ theory, but practical
training as well—you learn by doing.
We send you complete standard equip-
ment of professional quality for build-
ing various cxperimental and test
units. You advance step by step until
you are able to build the modern su-
perheterodyne receiver shown above,
which is yours to keep and enjoy. You
perform mere than 100 experiments—
build many types of circuits. signal
geneérator, low power radio transmit-
ter, audio oscillator, and other units.
The Free Books shown above tell you
more about it—send for them today!

Now ! NEW PROFESSIONAL MULTITESTER
- s INCLUDED!

This versatile testing instrument is portable
and complete with test leads and batteries.
Simple to operate. accurate and dependable.
You will be able to quickly locate trouble
and adjust the most delicate circuits. You
can use the Multitester at home or on ser-
vice calls. It i3 designed to measure AC and

voits, current. resistance and decibels.
You will be proud to own and use this
valuable professional instrument.

DECEMBER, 1948

(GET_THE DETAILS—SEND THE COUPON oF

S L R A S 0D

RADIO TELEVIS N

L £ ETTUONT «

Lessons AR 2 = i or 1

and '

Instruction

Material Are Up-to-date, Practical, Interesting.

National Schools Master Shop Method Home Training gives you
basic and advanced instruction in all phases of Radio, Television
and Electronics. Each lesson is made easy to understand by nu-
merous illustrations and diagrams. All instruction material has
been developed and tested in our own shops and laboratories,
under the supervision of our own engineers and instructors. A
free sample lesson is yours upon request—use the coupon below.

You Get This and Other Valuable
Information in the Free Sample Lesson:

Both Home Study and
Resident Training
Offered

APPROVED FOR
VETERANS

Check Coepon Below

I. Basic Receiver Circuits and How They are
Used.

. Construction of the Antenna Cireulit.

How Eneroy is Picked Up by the Aerial.

. How Signal Currents are Converted into Sound.
- How the Tuning Condenser Gperates.

- How the R-F Transformer Handles the Signal,
and other data. with diagrams and llustrations.

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA EST.1905

ER O

— =

Natlonal Schoals. Dept. RC-|2
4000 S. Figueroa. Los Angeles 37. Calif.

Paste on a posteard

1 Msll me FREE Uie books menttoned fn Your ad includlng a sample lesson of |
b ¥our course, [ understand no salesman will call on me.

[

: NAME ., ..y oo uolgiig o ¥ 1 O 0 TR O et o Ao o AOE sty Dl

'

§ ADDRESS .......... B 5 o Soo S e L TS

1

1

[0 i R W e SR T S ZONB........ SDATELS o, ol

l‘ O Cheek here H Veteran of World War |1
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Capitol Radio Engineering Institute —Pioneer in Radio Engineering Instruction Since 1927

Here’s how you can figure on a 8£ T7 £R J08 in

RADIO-ELECTRONICS, Broudcasting, Television, Servicing, Manufacturing

Add CREI Technical Training to Your Preseni
Radio Experience, Then Get That Better Radio Job
—Make More Money—Enjoy Increased Securily.

You can’t plan your future on a slide rule. But you can take
a measurement of vour ewn capabilities.

Look at the successful radioman. You'll find that he's the
fellow who looked and planned ahead. Today, you have the same
opportunity—at a time when radio’s technical prugress has gone
beyond the supply of technical Manpower. Never lefore have so
many men like you had the opportunity to step ahead into beiter-
paying jobs . . . jobs that offer real interest and security in any
one of the many expanding fields that urgently need compelently
trained men.

You cant say, “! don’t need more training.” Every ambilious
radio technician needs more training. No maiter whal your experi-

If you have had professional or amateur radio
experience and want to make more money, let
us prove to you we have the training you need to
qualify for a better radio joh. To help us answer
intelligently your inquiry—please stale briefly your
baciground of experience, education and present
position.

Capitol Radio
Engineering Institute

An Accredited Technical Institute
Dept.RE-12. 16th and Park Road, N. W., Washington 10, D. C.

Branch Offices: Kew York {7) 170 Broadway * San Francisce (2) 760 Market $t.

ence, you must fortify yourself with up-to-date technical knowl-
edge to qualify for the betier jobs and to stave off the new com-
petition that war-time activity has brought into the field.

CREI has a course of training for you. You will find our proved
type of training practical and thorough. Whether your future
lies in broadcasting, television, servieing, manufacturing or any
branch of communications, you will' find that you can “ge all the
way with CREI” from introductory, hasic principles to advanced
training, and on to specialized fields of radio-electronics.

Send for, and read, our new catalog and course outline.
It explains our self-improvement progrum, courses and what
CREI can do Jor vou. It will give you a good idea ow practical
and easy-to-understand onr training is, and why many thousands
have eurolled Jor CREI courses since 1927,

VETERANS! CREI TRAINING AVAILABLE UNDER 6. 1. BILL

MAIL COUPON FOR FREE BOOKLET

CAPITOL RADIO ENGINEERING INSTITUTE

t6th & Park Road, N. W., Dept. RE-12,Washirgton 10, D. C.

Gentlemen: Please sen:d your free booklet, “CREI training for
your better job in Radio-Electronics,” together with full details
of your home-study training. I am attaching a brief resume of
my experience, education and present position.

Checl: field of greatest interest;

[7] PRACTICAL RADIO-ELECTRONICS [] PRACTICAL TELEVISION
7] BROADCASTING ] AERONAUTICAL RADIO ENGINEERING

] RECEIYER SERVICING

NAME. S —
STREET TS

CITY ZONE _STATE .
C1 ¢ AM ERTITLED TO TRAINING UNDER G. I. BILL.

RADIO-ELECTRONICS feor
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F.L. SPRAYBERRY, PRES-
1DENT ol the SPRAYBERRY
ACADEMY OF RADIO. This
is the man who directs
yout study. His years of
experience and Radio
“know-how'’ 285ure you of
the finest in home Radip
Training?

Set has Long and
Short Wave Tuning..
All Sprayberry Equip.
is yours for KEEPS,

¢ [

I train you with regular professional Radio Equip-
ment. I tell you exactly what to do . . . how 10 do
it. You handle Radio Parts, see them operate,
lIearn what they're for. With the fine Kits I supply,
you learn how to build Radio Circuits, construct
your own Test Equipment. I'll show you how 1o
cause typical Radio defects so you can watch and
see how they act. You learn the latest methods for
trouble-shooting and repair. All this adds up 1o

VETERANS!

Approved for
G. I. Training

Laws 16 and

DECEMBER, 1948

SPRAYBERRY HOME TRAINING is PLANNED to MAKE MONEY for you FAST! .,

VALUABLE
FREE BOOKS!

\|
1
Under Public| NOW! Two LocaTIONS! B -
To Serve You Better! |

346 Mail Coupon to Location CITY ____ . STATE.
Nearest Your Home - B B (M2l in envelepe or poste an penny postcard) N .

7

I Put You to Work with Your Hands to LEARN RADIO!
You Build Receivers! You Make Typical Defects Occur

and Make Tests to Prove the Theory!

LEARN RADIO
to MAKE MONEY!

LOW COST TRAINING — EASY PAYMENT PLAN!

You Learn at Home How to
Build and Test Doxzens and
Dozxens of Circuits — Simple
and Complex!
YOU DO
OVER 175
INSTRUCTIVE
EXPERIMENTS

YOU BUILD
ALL THESE TESTERS
eee+es. AND MORE!

I give you a fine,
moving-coil type
Meter Instrument

{ —y
» on Jewel Bearings
~ with parts for a
d complete Analyzer
v o Circuit Continuity
ﬂ Tester. You learn

how to check and

correct Receiver
defects with professional speed and
accuracy,

You'll get /7™
valuable ex-
perience and
practice
building this
Signal Gen-
erator and

mulei- e
3 pPurpose s T
ik Tester, -
J Makes a

breeze out of fixing Radios and you

don’t have 1o spend money on ready-
made Equipment.

W LY

o,

% <
- ;

the finest kind of "bench” experience. And you get =
it right in your own home. In no time at all, you'll

be ready for a business of your own or a good job
in Radio, FM, Television, _ \
&

Soldering, wiring, connccting Radio

parts . . . building circuits with your
own hands — you can’t beat this

Rada'r, fliggreial Flec- / ‘f‘ method of learning. When you con-
tronics, etc. Now's - ‘;\ struct chis Rectifier and Filter, Re-

: el sistor and Condenser Tester, etc., you
the time 10 get ~ “‘}' \ get a really praccical slant on Radio

started ! "-,.l-

SEND FOR MY

" that leads to a2 money-making fucure.

| Il I NN Em. ‘
SPRAYBERRY ACADEMY of RADIO, Dept. 20-M

SPRAYBERRY BUILDING. PUEBLO, COLORADO, Or

20 NORTH WACKER DRIVE, CHICAGO 6, ILLINOIS .
Please rush my FREE copies of * How to Make Money in Radio, Electronics

and Television™ and “"How to Read Kadio Diagrams and Symbels.”

NAME __ £ AGE

V. el


www.americanradiohistory.com

He asks an

Radar sends out pulses of electric waves which,
reflected from a target, return to reveal the
target’s location,

Likewise, the apparatus pictured above sends
electric waves over a coaxial telephone cable.
Minute irregularities reflect the waves back
to their origin; the echo makes a trace on an
oscilloscope screen and so tells where to look
for the trouble.

Telephone messages need smooth “high-

ways” over which to travel across country:
circuits able to transmit every talking fre-

BELL TELEPHONE

LABORATORIES

Exploring and inventing, devising and perfecting for continued improvements and economies in telephone service.

eche

quency, without distortion> 'Tehﬁiéiﬁﬁ-‘needs
even smoother highways and at’many more
frequencies. So Bell Laboratories devised
this method of spot-testing the cable over
the entire frequency band needed for tele-
phone or television. It is so delicate that any
possible interference with transmission is de-
tected at once. Its use makes sure that every
inch of highway is clear.

This is another important example of how
Bell Telephone Laboratories constantly develop
finer communications for the nation.

RADIO-ELECTRONICS for
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TELEVISION

Here's good news . . . big news ., , our BIGGEST NEWS in
: 17 years. The equipment pictured at left gives a partial idea
. “g . of D.T.L's remarkable, new combination of shop-method

\§Q training aids . . . to prepare you AT HOME for your start ig
Television-Radio-Elecironics.

Get 48-Page Book FREFE

Mail coupon today for D.T.L's big new 48.page OPPORTUNITY GUIDE
BOOK. See how this amazing newer method helps you get started toward
a GOOD /OB or your OWN BUSINESS in one of America’s most promising,
thrilling fields . , . that includes Television . .. F.M,, Train, 2-Way Taxi,
Aviation, and Broadcast Radio . .. Industrial Electronics . . . and othet fasts
developing brenches.

In addition to well.illusirated lessons, you work over 300 instructive
experiments from 16 shipments of Radio Electronic parts. Among these prof.
ects you build and keep a commercialtype CATHQDE RAY OSCILLD-

SCOPE . . . that helps you get practical Television circuit training,
---- Al You also build and keep a double-range R.F S]GNA@GENERATOR, a

: jewel.bearing MULTI-METER and a quality 6-tube SUPERHET RADIO.

BUILD KEEP
300

You also vse HOME MOVIES
.« » & D.T.I. Exclusive!

MODERN CHICAGO
LABORATORIES

If you prefer, you can
get ALL your prepara-
tion in our new, Chi-
cago training labora-
tories . . . one of the
finest of its kind.
Ample instructors , . .
modern equipment ...
Wrile for details!

p.Y.I. alone includes the modern,
visual training oid . . . MOVIES
...to help you learn faster, eas«
ier at home. You see electrons
on the morch and other fascinat-
ing “hidden action” — a remarke.
able home training advantage
thot speeds your progress, P
a—

You Ger D.T.l's Effective
EMPLOYMENTY SERVICE

hApmMIoMMD

When you complete your training, dut
elfective Employment Service is avail-
able to you without extra cost, to help
you get started.

MAIL TODAY!

-------/!

DeForest’'s Training, Inc.
2533 N. Ashland Ave., Dept, RC-EI2
Chicago 14, lllinais

.Send me FREE your 48-page OPPORTUNITY GUIDE BOOK
showing how | may make my start in Television - Radio

DeFOREST'S TRAINING, INC. | [t

CHICAGO, ILLINOIS e age

Affiliated with the De Vry Corgoration l Street Apt
Builders of Electronic and Movie Equl t ; .
gvic Zauipmen l City. ~Zone.. State

DECEMBER, 1948
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THE MOST
DESIRABLE
ANTENNA
MOUNT
EVER MADE!

Pat. Pending

Chimney Mount
Antenna Base

e for TELEVISION
e FM e AMATEURS

List Price: $7.50

Cost to Retailer: $4.50

Installed in 10 minutes - Permits Use
of Several Mounts on One Chimney

Chimney Mount is by far the fastest selling pro-
duct of its type in the radio and television fields.
1t can be installed in ten minutes without the use
of special tools or drilling of holes. Several mounts
can be strapped to one chimney —to pole, 2 x &,
side of house or 1o any rectangular roaf extension.
Fastens aerial to highest point with golvonized
stee] bands having a combined tensile strength of
more than 3,000 lbs. Made of corrosion-resistont
aircraft-type aluminum alloy. Weight: 3 lbs.

Available Through All Leoding

Jobbers ond Dealers or Write to:

South River Metal Products Co.

South River, Mew Jersey

[ TOWN MEETING of Radio Service-
men held its second session in New
York City September 27, 28 and 29.
About 1,500 technicians registered for
one or more of the sessions—roughly
the same number as attended the first
session at Philadelphia last January.

Highlight of the first evening was a
paper ‘“‘Antenna Installation” by Ira
Kamen. RMA’s president Max Balcom
was also well received when he stressed
the importance of television to the serv-
icing technician, as was a symposium
“TV Instaliation in the Home,” Less
well received was a paper **How to Col-
lect Your Bills,” presumably because
the bulk of the radiomen present were
operating on a cash basis.

Other papers which attracted special
attention were “Case History of a Suc-
cessful TV Service Shop,” by Harold
Suss, “Television Service in the Shop,”
{by Carl Quirk, and John F. Rider’s
|talk on sweep generators. Listeners
said the latter’s only fault was that he
had only 40 minutes in which to talk.

On the business side, Austin Lescar-
| boura’s ‘“‘Advertising and Public Rela-
{tions” was considered the best paper.
Others were given a lower rating by the
‘assembled servicemen chiefly because
they seemed aimed at the larger shops,
whereas the majority of the attending
technicians came from one- and two-
man establishments,
|  Next Town Mecting was szcheduled
| for Boston, November 15, 16 and 17.

RADIO TECHNICIANS of Massa-
chusetts and New York discussed the
question of wider organization of
servicemen, at a meeting held in
Rochester, N. Y., October 10, 1948. The
meeting was called by the Radio Tech-
nicians Guild of Rochester to discuss
national organization. Delegates from
Boston, Springfield, New Bedford,
Binghamton, Rochester, Watertown,
New York City, and several other points
attended.

Failing to agree on whether forma-
tion of a national organization or a
state federation was the best immedi-
ate step, the group proceeded to form
both organizations. The State Federa-

The Radio Month

tion was set up with Lawrence Raymo
of Rochester as president, Wayne Shaw
of Binghamton as secretary, and Max
Liebowitz of New York as organizer.
The first meeting of the new organiza-
tion was set for Binghamton on the 31st
of October, with delegates and visitors
from all interested radio servicemen’s
organizations invited. Steps were also
taken to incorporate a national organi-
zation based on the Radio Technicians
Guild of northern New York and Mas-
sachusetts, and a temporary board of
directors was named.

Officers of the new board are Frank
Keefe, Indian Orchard, Mass., presi-
dent; Ray Mattraw, Watertown, N. Y.;
vice-president; Lewis L. Sharrard,
Springfield, Mass., secretary, Bertram
L. Lewis, Rochester, N. Y., executive
secretary, and Herbert Gamer, Rox-
bury, Mass., treasurer.

EUROPEAN BROADCASTERS are
affected by the signing of a new treaty
at Copenhagen in September. To add
more channels to the European long-
and medium-wave broadcast bands,
channel width was narrowed down
to 8 or 9 ke depending on the as-
signed frequency. In the reallocation of
frequencies the U. S. was given three
channels in Occupied Germany instead
of the former 13. The treaty takes
effect in March, 1950.

TV IN BARS and other public places
can legally be stopped by station owners
if they wish, said David M. Solinger,
New York attorney, in the Colwmbin
Leaw Review last month. The article,
entitled “Unauthorized Uses of Tcle-
vision Broeadcasting,” points out that
television 1is protected by copyright
laws, as well as by other common-law
property rights.

“An owner of a television receiver,”
wrote Mr., Solinger, “by performing a
program in a tavern, hotel, restaurant,
private auditorium, or motion-picture
theatre, has thereby infringed on the
copyright of the creator to the same
degree as he would have had he repro-
duced the material on his own stage
with his own live cast.”

Five presidents of local radio organizations were in attendance at the Rochester meeting. From
| left to right are: Al Saunders, Boston, Mass.; Wayne Shaw, Binghamton, N. Y.: T. Lew-
rence Raymo, Rochester, N. Y.; Max Liebowitz, New York, N. Y.: Ben De Young, lthaca, N. Y.
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FM-EQUIPPED CAR is being used by
E. A. Merryman, chief engineer of
WBUZ-FM, Bradbury Heights, Md., to
check on reports of bad reception. The
receiver installed in the car was made
from a Pilotuner and an old AM auto
radio. The antenna is a dipole. The car,
Merryman says, has enabled him to
assist many listeners.

RAILROAD TELEVISION was dem-
onstrated successfully aboard a Balti-
more & Ohio train travelling from
Washington to Jersey City, N. J. A re-
ceiver installed in one of the cars picked
up nearly all of the second game of the
World Series.

In the Washington railroad station
the broadcast was received from
WNBW, WTTG, and WMAL-TV,
Washington. About half-way between
Washington and Baltimore, the receiver
was switched te a Baltimore station,
and as the train neared Jersey City,
Philadelphia and New York stations
were utilized.

The antenna mounted atop the rail-
road ecar picked up interference-free
signals over mwost of the route except
when the train passed under tunnels
and through yards with large numbers
of electrical signal devices.

William M. Snyder, assistant general
passenger agent of the railroad, said
that the reception was about as good as
in the average home. I{ tests continue
to be successful, he added, the railroad
may make permanent video installa-
tions on its crack trains,

TV TUBE SHORTAGE will last until
late 1949 or 1950, predicted Hamilton
Hoge, president of U.S. Television, last
month. Although 1.6 million cathode-
ray tubes will be made next year, there
will not be nearly enough to satisfy the
demand. The tube shortage is the only
important one hampering television.

Mr. Hoge pointed out that not all of
the tube output would go into new re-
ceivers. With the increasing militavy
use of TV, the shortage may be aggra-
vated by heavy government demands.
Replacements for existing receivers will
also reduce the number of tubes avail-
able for new sets.

Basic cause of the shortage is the
time required for tube makers to tool
up. Plans announced this summer, for
example, will not be in effect until late
1949 or early 1950.

U.S. VIDEO STANDARDS would be

established in foreign countries if plans
disclosed last month by the RMA were
successful. Members of the RMA, ap-
parently concerned over British efforts
to spread their standards in other coun-
tries, pointed out that receivers must be
made to conform to transmission stand-
ards. Sale of American receivers abroad
would thus depend largely on the stand-
ards used in Europe. Since no American
sets are presently available for export,
the plans are long-range, anticipating a
time when the American market will
have been satisfied,
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MINE DETECTORS may soon be
used by veterinarians, at least in prin-
ciple. A new device for the detection
of metal is designed to locate foreign
objects in animals, A bit of baling wire
swallowed by a cow or a bullet fired
into a farm animal or pet by a trigger-
happy hunter may be located by pass-
ing the detector over the animal’s body.
Developed by the Army Medical De-
partment, the device is awaiting final
clinical tests.

TELEVISION GRANTS were halted
by the FCC last month for a six-month
period. During this time no action will
be taken on applications for TV station
licenses. In announcing the freeze,
Wayne Coy, FCC chairman, said that
evidence presented at an industry-com-
mission conference held in Washington
on September 13 and 14 raised serious

questions about the present and pro-
posed frequency-allocation scheme. An|
engineering conference will be called to |
discuss the question; meantime, no fur- |
ther allocations will be made. l
Operation of the 37 stations now on
the air and construction permits previ-
ously authorized will remain unaffected.
Mr. Coy emphasized that the usefulness
of presently owned and marketed tele-
vision receivers will not be impaired.

BRAZILIAN TELEVISION plans
were completed last month and South
America’s first television station will be
in operation within a year, according to
an announcement made by Cesar Lade-
ira, one of the founders of the newly |
organized Radio Televisad do Brazil.
The station will be at Rio de Janeiro.

A 28-30-hour weekly schedule of pro-
grams will be carried, including live
shows, news films, educational pro-
grams, and sports.

The 5,000-watt transmitter and all
other studio and transmitter equipment
will be furnished by General Electric.

FINE OF $10,000 or two years' im-
prisonment may be the price of operat-
ing a phonograph oscillator so as to
cause interference to radio reception,
readers of the New York Daily News
were informed last month. The paper
had reported a suggestion from a read-
er that neighbors’ sets whose volume
controls were turned up too high might
be jammed with a phono oscillater.

In a letter to the newspaper the FCC
warned of the Communications Act,
which states that any radio transmis-
sion—no matter how low the power—
which interferes with the reception of
other stations is illegal and punishable,

THE QUARTER CENTURY Wire-
less Association will hold a dinner meet-
ing in New York’s Fraunces Tavern on
December 3rd, John DiBlasi, W2FX,
the association’s president, announced
last month. The association, member-
ship in which is open to those who have
been active hams for at least 25 years,
now has more than 100 members.
Among the recent joiners is FCC Com-

missioner George E. Sterling, W3DF.

IRC Power Wire Wounds

are better built
every step of the way

Starting right from
the winding form IRC
Power Wire Wounds
combine the best of
materials, workman«
ship and resistor
“know-how"’.

Highest grade alloy
wireuniformly wound
on sturdy ceramic
tubes. Terminals spot
welded for security;
heavily tin dipped for
easy soldering.

Climate-proof cement
coatingprovidesdark,
rough surface—best
for rapid heat dissipa-
tion, moisture protec-
tion and ability to
withstand reasonable
overloads.

Resistors cured at
temperature
prevents damage to
resistance windings,
and loss of temper
in terminals. Bands
for adjustable types
feature stainless
steel springs and
silvercontacts. Can-
not corrode to cause
high resistance.

-

e [ w

4
/ / For exacting, heavy-duty
requirements you can rely on

TRC Power Wire Wounds for
balanced rformance in every
characteristic. Being full-sized, they

can operate continuously at full rating.
Derating in high ranges is unnecessary.

IRC Power Wire Wounds are available
in a full range of ratings, sizes and
terminal tyses. 91 new ranges have
just been added. Next time you step
up to your distributor’s counter—
stock up on IRC Power Wire Wounds.

INTERNATIONAL
RESISTANCE CO.

401 N. Broad Street, Phila. 8, Pa.
In Canada: International Resistance Co, Lid.,
Toronto, Licensee
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~_ Contro/
Box

Brand new, compact, spillproof built-
in hydrometer, qroup severol together
to get higher voltaqes. Fully quaran.
teed. Shipped dry, add 35¢ to" cover
postage ond handling.

By Bendix
&
_ad Postpaid

Model 3616, makes an excellent
set up for an intercom. set. Contains 3
multiple type wafer switches, one panel
type fuss, ane volume control, one mas-
ter 2 pole double throw swit¢h, ana lock
type sending and receiving telephone
key, one local remote transmitter con-
trol, one single pole switch, one 24-yolp
Leach Relay with 2 contacts.

Originally used with the commoand set
between Modulotor BC456A and Con-
trol Box BC451A. Contains 3, 24 volt
reloys and other parts an sxcellent buy

at only 31.39 postpaid.

& 69

Wastern Electric Extension
Control 8ox, Type CW 23098,
Complete with mounting plate.
All new in original cartons. Con-
tains one 50000 ohm recatat, |
toggle switch, one phone jeck,
one microphone jack, ane test
key, ond one neon indicotor
lamp.

Post
pPaid

B"'und new 3.0.3, DC voltmeter
2" round cose. Meter hos 450 ohms
resistance (150 ohms per volt). {Add

15¢ each to cover postage and hand-
ling.) 3 .

3 CP ! (Ind. Screen) .95

" Phantom

IFPT-A______ -. 135
IHP T ... .- 14§
fodd 25¢ each to cover
postage and handling)

Antenn a SHEn T Eem Brand new Bowers D.C. Volt meter
paca % 0109 voltsin 2 cose with 2 3/4~
g :: 'I - - 245 Flange ___ cew-- eoch .9%¢

Brand new Bowers D.C. Anmoter
0 to 100 omp scales (600 mao.

Triple temote control box for Com-

(add 35¢ coch to cover mond Receivers (SCR 274 N Series).

85¢

A. tronsmitting
antenna, for usc on
approximately 450
MC. Complcte with
standord coox ¢on-

postage ond handling)
7 BP 7 - 2.65
7¢ce 3.25

{6dd 40c each to cover
postoge and handling}

Equipped with 3 tuning diels, 3 volume
controls, and 6 selector switches. Used,
but in excellent condition, a steal at
only $1.50 ea. (Add 25¢ to cover pos-
tage and handliqq.)

movement with 100 amp shuat)
same cose as volt meter eoch .99¢

Add 20¢ each to cover postage
and handling

nector. A weather- e

proof unit.  (Add
25¢ to cover hand. 9GP T L 3.50 :
ling ond postagel. (Shipped express, charges
coliect). ee

Brand New ()(\/\Ll
Telephone Wire

3 conductor broided insulated copper
and stecl telephone wire. 1t is of copper
for conductivity and steel for strength.
Worth ot leost 3¢ per foot, yet due to
- an cxceptional buy we.can now offer

\\_’—- - it of less than l¢ per foot.

/ I (Shipped cxpress charqges collect)

SP B;rqain

Westinghouse, Oxygen Flow
Indicotor - MK I, New in origi-
nol cartons, 49¢, add 15¢ to
caver postage and handling.

2/ARC.5. Originolly used on Command
8012 142
couple. The meter scale reads R.F.

QL(KE/J And They're Pos foaid

R[hﬂ horpacaret b 2 19 ol oo
1626 35 Sarrnt on iger scole cafbroted 0 1
70 5-A only $1.95

A" N QW, A“ PoSTPaid Antenna Relay Unit BC-442A or RE-
TH'S ter, with on externol 34 amp. thermo-
el .69 _

Used primarily on aircraft & Masine ADF
Systems, Loop LP-21.A contains an elec-
(i motor and selsyn. These loops have
been removed from salvage aircraft, but
are guaranteed to be in excellent working
coadition.

Shipped Express Collect

All merchandise subject to prior
sale, minimum order $2.00, No
C.0.D. orders accepted. Michi-
gon residents must odd 3%, State
soles tax.

6532 EAST McNICHOLS ROAD DETROIT 12, MICHIGA

A <z Aeves of Sunlis S
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Build the

produce

in servicing,

You'll Ever Make!
Your Price sl 839

Eoch Volume,
In Deluxe Binder

Set by

Service Data library that helps v

i te,
er-tips the most accura .
e d—everything yov need for sasier,

the moment you get them,

i for
jncreasing profits !
for bigger earning power, Yy

your PHOTOFACT library up-to-datel

Switch to PHOTOFACT~
the Best Service Data Buy

ou earn more. Have at yovur
practical service data ever
more prefifable work. From
der Sets and Yolumes pile vp
year after year. For success
it to yourself to kesp

uniform and

PHOTOFACT Fol

month after month,

you,
ou owWe

NOW! PHOTOFACT VOLUME 5
ON SALE AT YOUR JOBBER'S TODAY)

Latest addition to the famous PHOTO-
FACT Volume series—brings your file of
postwar receiver service data right up to
December 1948! Most accurate and com-
plete radio data ever compiled—preferred
and used daily by thousands of Radio
Service Technicians. Everything you need
for faster, more profitable servicing: Ex-
clusive Smndardp Notation Schematics:
photo views keyed to parts lists and align-
ment data; complete parts listings and
proper replacements; alignment, stage
gain, circuit voltage and resistance analy.
sis; coil resistances; record changer serv-
ice data, etc. Order Volume 5 today—keep
ahead with Photofact — the on/y Radio
Service data that meets your actral needs!

Vol.5. Covers models from July 1, 1948to Dec. 1,1948
Vol.4. Covers models from Jan. 1, 1948 to July1,1948
Vol.3. Covers models from July 1, 1947 to Jan.1,1948
Veol.2. Covers models from Jan. 1, 1947 to July1,1947
Veol.1.Covers all postwar models up to Jan. 1, 1947

You'll Use These Practical Books Every Single Working Day!

The Radio Industry RED BOOK

NOW—stop wasteful hunting through doz-
ens of incomplete parts manuals. The RED
BOCK 1ells you /n one volume what you need
to kmow about replaccment parts for approxi-
17,000 sets made from 1938 (0 1948,
es complete, accurate listings of all 9
‘major replacement components—nof just one.
Lists correct replacement parts made by 17
leading manufacturers—not just one. Covers
original parts numbers, proper replacement
numbers and valuable installation notes on:
Controls,
Speacters. Vibrators, Phono-Cartridges, Plus
-]Tn.be amé Dinléinsght dara. 1and Battery re-
placement data. pages, 8 x11;
sewed durable binding. ONLY ...... $395

mate!
Incl

Capacitors, Transformers.

1947 Changer Manual

Complere, accurate service daca
on over 40 postwar Record
Changer models. Shows ex-
ploded views, photos from all
angles. Includes chaoge cycle
data, adjustment notes, service
hints, complere parts lists. PLUS
—completedataonleading Wire.
Ribbon. Tape and Disc Record.
ers. 4{({)0 l())u‘zjes: ha{d cover;
opens flat. Order now.

ONLY 5495

Tube Placement Guide

Shows you exactly where to
replace each mbein $500 radio
models. covering 1938t01947
receivers. Each tube layourt is
illustrated by a clear. accurate
diagram, Saves time—elimi.
nates risky hitcand-miss
methods. 192 pages: $125
handy index. ONLY .. l

Dial Cord Stringing Guide

The hook that shows you the
one right way to string a dial
cord. Here, in one handy
pocket-sized book, are all
available dial cord diagrams
covering over 2300 receivers,
1938 through 1946. Makes
dial cord restringing jobs

g)ubifk and simple. $'| 00

1F'S.

1
I
I
|
]
I
|
I
I
I
I
[}
]
]
]
]
]
1
]
]
]

HOWARD W. SAMS & CO., INC.

DECEMBER, 1948

INDIANAPOLIS 7, INDIANA

Set Volume by Volume-
PHOTVAUT é’oasfsléﬂfﬂvif/
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Stay Ahead of the Gumé"wiih
PHOTOFACT Folder Sets . . .

You can't afford to miss a single
PHOTOFACT Folder Set! You get not
only the most complete and accurate
Radio Service Data ever compiled—but
you keep up with fast-moving develop-
ments. Have all the advantages that
make PHOTOFACT indispensable to
thousands of Service Technicians—PLUS
—exclusive new TV Folders on popular
Television receivers—the invaluable TV
Course (don’t miss the sections on wave
pattern trouble.shooting, and antennas)
—full data on the latest Record Changers
—all this in addition to full coverage of
current radio models. Subscribe regu-
larly to PHOTOFACT Folder Sets—to
make your work easier, quicker, more
profitable. Issued two Sets per month.
Subscribe at your Jobber today. $-I 50
PER SET ONLY..

dtesertane tun

FREE Photofact Cumvulative Index

Send for the FREE Cumulative
Index to PHOTOFACT Fold-
ers covering al/l postwar re-
ceiversupto the preseat. You'll
want this valuable reference
guide to the Radio Service
Data prefecred and used by
thousands. Helps you find the
Folders you want in a jffy.
Get this FREE Index at your
Jobber or write for it now.

Mail This Order Form to Your Parts Jobber Today

of send to HOWARD W. SAMS & CO., INC,
2924 E. Washingion $1., Indianapoelis 7, Ind.

My (check ) {money order)for $.........enclosed,
Send following Photofact Volumes: [JVol. 5.
OVol.4. OVol. 3, O Vol. 2. OQVol. 1. ($18.39 each ).
O Send the RED BOOK. $3.95 per copy.

0O Automatic Record Changer Manual, $4.95.

[0 Tube Placement Guide, $1.25

[ Dial Cord Stringing Guide, $1.00

[ Send FREE Photofact Cumulative Index.

BOOST YOUR EARNING POWER!
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Get YOUR All-Plastic
Cabinet by Purchasing
the Serviceman's Resistor |
Assortment . .. ... %1090

It’s casy to find the right resistor... |
Jast...in this handy, handsome. all-
plastic OHMITE cabinet. Compact
—only Y7 x514"x 437" —its 40 com-
partments are factory packed with
| a carefully selected serviceman’s
i assortmentof 125 individually
marhed, V4-watt **Little
Devil” resistors in the 10
values from 10 ohms to
10 megohms most fre-
! quently used. And,
you lm'\' only the
I regular price of
! the resistors. .,
nothing extra
for cabinet.

LITTLE
DEVIL

Compeosition
Resistors

See Your Distributor

Vitreous Enamel Resistors |

A favorite with service-
men. Easily mounted |
byits tinnm{wirc leads.
In sizes 5, 10, and 20
watts. Tol. =109,

'’
Adjustable
Resistors

Vitreous cnameled.
10 to 200 Watts. ldeal for
seenring odd resistance values,

OHMITE MANUFACTURING CO. |
A8%& Flowrney Streel = Chicoge 44, W1

OHMITE

RHEOSTATS - RESISTORS - TAP swiTcHES [

W. L. Parkinson, manager of the Tech-
nical Service Section of General Elec-
tric, predicts a sale of approximately
120,000 television receivers in the New
York metropolitan market within the
next six months. He stressed the point
that there must be an increase in dealer
service facilities if this market is to
be satisfied.

“The sale of television receivers,” he
said, *“is directly dependent upon the

service provided. Sales can only in-
crease as fast as the radio service
industry assumes the service obliga-

tion. The problem now is not how fast
can we sell television receivers, but
how fast can we, the service industry,
install and provide service.”

“We know that the time is not too far
distant when the need for factory su-
pervised service will no longer exist.
We know that the wholesale distributor
also is eager to turn the obligation over
to the service industry. In the past
two years, the service industry has
made great gains in technical knowl-
edge, and the manufacturers have in-
vested many thousands of dollars in
television training for the service in-
dustry. However,” he concluded, “no
one in the industry can predict just
when the service industry will be able
to take over full responsibility for tele-
vision receiver installation and main-
tenance.”

Trend toward heavy fall production of
radio and television receivers was re-
flected in August as TV set output
again reached a new monthly peak, the
Radio Manufacturers Association re-
ported.

RMA member-companies manufactured
64,953 television receivers in August
for a new monthly record and an in-
crease of almost 10,000 over the July
output. Average weekly production of

| 16,238 TV sets in August showed an

increase of 51 per cent over the weekly
production for the first half of this
vear. FM-AM set production by RMA

| member-companies totalled 110,879 in

August to record the largest output of
this type of receiver since last March.
Radio receiver production of all types
totalled 870,044 in August compared
with 627,349 in July. Production of
automobile and portable radios aggre-
gated 256,594 and 178,323, respectively.

Paul V. Galvin, president of Afoterola,
Inc., Chicago, has announced that as a
result of its recent purchase of the
“inventory and certain assets” of the
Car Radio Division of International
Detrola Corp., Detroit, Motorela will
now for the first time supply sets to
automobile manufacturers. For 20
vears, the Motorola Company has sold
automobile radios to consumers only,

The Department of Commerce veported
that during the month of July sales by
independent radio stores throughout
the nation were 2 per cent below July,
1947.

Westinghouse Electric Corp. has dis-
closed a plan called the Westinghouse

Radio Business

Equity Plan, designed to encourage
local banks to handle the financing of
radio and electrical appliances pur-
chased by local Westinghouse dealers
and their customers.

L. H. Lund, vice-president and treas-
urer of Westinghouse, said that banks
participating in the program would be
afforded many protective assurances,
not before available.

The plan, which is being sent to the
nation’s 15,000 banks, “has been care-
fully scrutinized by sixteen of the lead-
ing consumer credit bankers of the
country, acting as an advisory council
to Westinghouse.”

“To the consumer, these agreements
mean more equitable financing of the
appliances and radios he buys as the
result of economies the plan makes pos-
sible for the local banks,” explained
Mr. Lund. “They mean also that the
consumer encounters less ‘red tape' in
getting his installment purchase ar-
ranged.”

Copies of the 1948 complete roster of
The Representatives of Radio Parts
Manufacturers, Ine., are available and
will be furnished without charge to any
manufacturer of radio and electronic
parts and equipment who sends his re-
quest on his business letterhead to L. C.
McCarthy, Secretary of The Repre-
sentatives, 9 South Clinton Street, Chi-
cago 6, Illinois.

The 72-page booklet, prepared by the
Industry Relations Committee, lists
more than 350 members of The Repre-
sentatives alphabetically and by geo-
graphical regions.

The Department of Commerce re-
ports independent radio and musical
instrument dealers showed an average
gain in sales of 5% during the first six
months of 1948 over a similar period
last year.

John Pell, manager of television serv-
ice for the Philco Corp. of Philadel-
phia, has announced that the company
has started a long-term program to
train radio servicemen in the technique
of television servicing.

“All Philco distributors in television
cities are co-operating in this program
aimed at developing many additional
thousands of competent technicians fa-
miliar with all phases of servicing mod-
ern television receivers and in proper
antenna installation, whether outdoor
or indoor,” Mry. Pell stated.

“The new course is available to all serv-
icemen who have a sound basie tech-
nical knowledge of radio. These men in-
clude dealers. service managers and
servicemen employed by dealers and in-
dependent servieing contractors.”
“The Philco training course in tele-
vision is designed to make it easy for
every serviceman or technician with a
fundamental knowledge of radio and
preferably some practical experience,
to obtain the technical schooling neces-
sary to keep pace with the latest de-
velopments in television.”

RADIO-ELECTRONICS for
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% Which will YOU hold?

WANT YOUR FCC COMMERCIAL LICENSE IN A HURRY?

Get Your “Ticket”” in a FEW SHORT WEEKS! It’s EASY when you use CIRE
Simplified Training and Coaching AT HOME in SPARE TIME

Thousands of new jobs are opening up—FM, Television,
Mobile Communication Systems. These are only a few of
the radio ficlds which require licensed radio technicians and
operators.

Get your license without delay, Let Cleveland
prepare you to pass FCC license examinations, and hold the
Jobs which a license entitles you to, with CIRE streamlined,
post-war methods of coaching and training.

[nstitute

Your FCC Ticket Is Recognized in ALL Radio Fields as Proof of Your Technical Ability

More than ever before an FCC Commercial Operator License
Is a sure passport to many of the better paying jobs in this
New World of Electronics. Employers always give prefer-

ence to the license holder, even though a license is not
required for the job. Hold an FCC “ticket” and the job is
yours!

Hundreds of Satisfied, Successful Students

Transmiller 1ngineeving . s Lo hold t ik P-1n-3787, vas lssue censr number P-2-11188 "I tak resl re in Infoming you
peclaily in the job 1 Thunks Ldi ] 4 I lelped me 1 November 4, 1947, ar N ork. N.}Y tl i 1 | the vvamination
agiin for all « lun i htain o t f job 17 lways Th xt day 1 ol ho ) T telephor i85 liew q
van take the for Fael [T atned of . . 10 'IRE, tg Radli elegiap Oparaty 4t atl e oneer ny
tirket' s now 1 [T of a I atu mow ne for t Vivil Aero t io wwraling vn board License. 1 ani w oworKing  al WONI,
L Wit tyoad . 1 Ridion Mai hip 1 handle L) ete., whivh foeul 2500 wall atation
Stud SIS ' ¢ Pechnician, a v betler salary all ime i b ny mthly Stindent TIITINIZ
1l e oy I bet 1 am deeply Wi Ml 650,
Rratefu Student = 3310813 Student  #U355N2
FREE BOOKLET_ Tells you the Government requirements for all classes of FCC commercial licenses,

{Does not cover Amateur License examinations.) Use coupon heloew for Booklet B.

OT H E R Experience!

COURSE A — Master Course in Radio Communication

A tomplete course covering the technical fundamentals of radio-elee-
tronies, for the radioman who wants a xeneral review. Includes preps-
ration for Broadeast station employment,

COURSE B — Advanced Course in Radio Communication
Engineering
A genuine college-level radio engineering course, completely mathematical

in treatment. For the advanced radioman with considerable practical
experience and training.

FREE CATALOG —

HOW TO PASS

Please send o our I . B
I St yor | Wy

Y

Flease send o p3 u
A0, 3¢, Co
Approved
for Teain: B
ing Under l EDDILESS
“G-1 Bill
of Rights’*

AME

Don't Delay -

I- ITY

Write Today!

DECEMBER,

1948

ST i

mation under G-l Bill.
THOW 10 PASS FCC COMMERCIAL LICENSE EXAMINATIONS " ynd isfiomutic
Tiggi Tor FOC License Exunliigtions (Does et Maaty Livenze Exanipat 5.
Ibing all of your howe study Fadia ol | I 1 ne tiainlnk Si

Cleveland Institute Home Study Courses Offer Complete Technical Radio
Training from Law-Level to College-Level, for the Radioman with Practical

COURSE C — Specialized Television Engineering

An advanced college-level course for the radioman who has had formal
training equivalent to A and

GOURSE D — Advanced Radio Telephony

An advanced, specialized course covering broadcast station engineering
and operation, Without prelitminary preparatory fundamentals, this
course enters immediately into the heart of the subject matter. Covers
the enzineering knowledge and the technical duties required of the
studio ¢ontrol operator,
mitter operator,

the master control operator, and the trans-

Describes all Cleveland Institute home study courses—tells of CIRE
unigue, post-war methods of training, ['se coupon helow for Catalog A.

commerciat F C C LICENSE
tedleorerser’ EY A MINATIONS...

CLEVELAND INSTITUTE OF RADIO ELECTRONICS

RE-12 4900 Building,
I= ™ CLEVEUAND INSTITUTE OF RADIO ELEGTRONICS . vetss thck o cutment mtr
. RC-12 4900 BUILDING, CLEVELAND 3, OHIO

CLEVELAND 3, OHIO

Veterans cheek for enroliment infor

ZONE STATE
NO OBLIGATION—-NO SALESMEN
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THAT M A K E

HEATHKIT FM and TELEVISION

SWEEP GENERATOR KIT

A necessity for tefevision and FM. This Heathkit complately covers the entire FM and
TV bahds 2 megacycles to 230 megacycles. The unitis 110V 60 cy power trans-
former operated. Uses two 6J6 tubes, two 6C4 tubes and a 6X5 rectifier. An
elecironic sweep circuil is incorporated ollowing o range of 0 to 10 MC.
A sowtooth horizontal sweeping voltage and phase control are
provided for the oscilloscope,

The coils are ready ossembled and precition odjusted to
exact frequency. As in all Heathkits, the best of parts
are tupplied, Mallory filter condenser, zero coef.
ceramic condenserss, all punched and formed
parts, grey crackle cabinet, 5 tubes, test
leads, etc. Better get it built now
and be ready for the FM ond
TV  business. Shipping
wl. 6 |bs.

SIGNAL
GENERATOR
KIT. ..

$19.50
Hothing

ELSE TO BUY

SINE AND
SQUARE

Every shop needs a good signal generator. The Heathkit

30 megacycles with strong harmonics over 100 megacycles
covering the new television and FM bands. 110V 60 cycie

transformer operated power supply. flers, elevision response,

400 cycle audio available for modulation or avdio testing.
Uses 6SN7 as RF oscillator and audio amplifier. Complete
kit has every part necessary and detailed blueprints and
instructions enable the builder o assemble it in o few hours.
large easy to read calibration. Convenientsize 9 x 6 x 4%,
Shipping weight 413 ibs.

than 1%,

large

—

HEATHKITS

- AUDIO GENERATOR

fulfills every servicing need, fundamentals from 150 Kc ta l K IT - & 34.5 o

The ideal instrument for checking audio ampli-
distartion,
Supplies excellent sine wove 20 cycles to 20,000
cycles and in oddition supplies square wave
over same range. Extremely low distortion, less
calibrated dial,
cotor panel, 1% precision calibrating resistors.
110V 80 cycle power transformer,
detailed blueprints and instructions. R.C.type cir-
cuit with excellent stability. Shipping Wt. 15 Ibs.

WAVE

efc-

beoutiful 2

5 tubes,

Zlottiing ELSE TO BUY

HEATHKIT
HIGH FIDELITY

AMPLIFIER KIT

MOV A.C. MILITARY RECEIVER POWER SUPPLY KIT

Ideal way to convert military
sets. 110V 40 cy. transformer
opetated. Supplies 24 Volits far
fllament—no wiring changes
instide radio. Also supplies
250V D.C. plate voltage at 50
60 M A. Connections direct to
dynamator input. Complete
with all parts and detailed in-
stryctions. Shipping wit. & Ibs, ]

$5.95

| 10 V. A.C. TRANSMITTER POWER SUPPLY XIT (

For BC-645, 223, 522. 274N’s,
atc. Ideal for pawering military
transmitters. Supplies 500 to
600 Vol ot 150 to 200 MA
plate, 6.3 C.T. at 4 Amps, 6.3 at
4 Amps. and 12V of 4 Amps.

Build this high fldelity
amplifier and save two-
thirds of the cost. TTOV
&0 cy transformer oper-
ated. Push pull output
using 1619 tubes {mili-
tary type 6L&'s), two am.
plifier stages using o dual
triode (65L7), as a phasao
inverter give this ampli-
fler o linear reproduction

$1495

gavalgfoflompliiciggiells Can be cambined to supply

ing for ten times this price. Every port supplied; 3-6-9-12 or 24 Volts ot 4 )
punched and farmed chassis, transformers {(including Amperes. Kit supplied complele f " -

quolity output ta 3-8 ohm vaice <ail), tubes, controls, with husky 110V 60 cycle LIS

power fransformer, 5U4 recti-
fler, ail filled candensers, cosed
choke, punched chassis, and all
other parts, including detailed
instructions. Complete —nothing
else ta buy. Shipping Wt. 22 [bs.

and complete instructions. Add postage for 20 ibs.
12" PM Speakeors forabove. . ........

Mahogany Speaker Cabinet 14%2" x 14%2" x 8" 8.75

HEATHKIT
CONDENSER CHECKER KIT

il
$1959°

Hothing |\ g @

.»?*_,, @

ELSE TO BUY -3\"#-‘

Checks all types of condensers, paper mica —
electrolytic—ceramic over o range of .00001 MFD
to 1000 MFD. All on readable scoles that are read
direct from the panel. NO CHARTS OR MULTI-
PLIERS NECESSARY. A candenser checker anyane
can read without a college education. A leakage
test and polarizing voltage of 20 ta 500 volts pra-
vided. Measures power factar of electralytics be-
tween 0% and 50%. 110V 60 cytle transformer
operated complete with rectifler and magic eye
tubes, cabinet, calibrated panel, tast leads and all
other parts. Clear detailed instructions for atsembly
and use. Why guess at the quality and capacity of
a condenser when you ¢can knaw far less than a
twenty dollar bill. Shipping wt. 7 lbs.

T = ——

HEAT
JBENTON ‘HARBOR 207

COMPANY

R e B -

RADIO-ELECTRONICS for
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IDEAL TEST INSTRUMENTS

HEATHKIT VACUUM TUBE

VOLTMETER KIT

Everything you wont in o VTVM. Shatterproof solid plostic mefer foce, automotic meter
profection in burn-out proof circuit, push pull electronic voltmeter circuit assuring maxi-
mum stobility. Lineor DC ond AC scoles. Complete selection of voltoge ranges starting
with 3 Volts full scole vp to 1,000 Volts. Isoloted DC test prod for signol trocing and
mcosurements of volloge while instrument is in operatlon. An ohmmeter section ac- E L S E To
curotely measyring resistonce of 1 10 ohm to one billion ohms with internol battery.

Extremely high input resistance 11 megohms on oll ronges DC and 6.5 megohms on AC. B U Y 1
All these features ond mony more are the reasons hundreds of rodic ond television *

schools are vsing Heathkit VTVM's ond recommending them to all students. Like all

Heathkits, the VTYM kit is complete, 110V 60 cy power transformer, 500 microamp

meter, tubes, grey crackle cabinet, panel, test feads, 1%, ceromic precision divider resis- $ My
®

tors and oll other parts. Complete instruction manval, Better start your laboratary now, O
ond enjoy it all winter. Shipping Wt. 8 Ibs.
ol
p——— = = = = R,
HEATHKIT SIGNAL TRACER KIT HEATHKIT ;TUBE ALL-WAVE INTERPHONE 2-WAY
Reduces service time ond greatly increases R A D l 0 CAI_ I_ SYSTEM KIT
profits of any service shop. Uses crystal dicde 58 75
to follaw signal from ontenno to ipeoker. [
Locates faults immediately. Internal amplifier An ideal woy ta Ideol call ond
available for spcoker testing and internal learn radio. This communicalion
speoker available far amplifier testing. Con- - kit is complete system for 1
nection for YTYM on panel ollows visvol frac- ready to ossem- hames, offices, .
ing and gain meosurements. Alsa tests 110-Volt AC Operation  ble, with tubes foctories, stores,
- phonograph pickups, microphanes, PA sys- ond oll other parts. Operotes from AC. ef¢. Makes excel- #
e —— tems, etc. Frequency range to 200 MC. Com- Simple, clear detaited instructions make tent electronic
pletc ready to atsemble. 110V 60 cycle trans- this o good rodlo fraining course. baby walcher sla.so
$ so former operoted. Supplied with 3 tubes, diode Covers regular broadcasts ond short easy lo ossemble
probe, 2 calor panel, alt other parts. Easy 1o wave bands. Plug-in cails. Regencrative with every part supplied incivding
- assemble, detailed blueptints ond instructions. cireuit. Operotes loud spcaker. Add simple instructions. Distance up to 15
Small portable 9 x 8" x 4%4°. Wt. 6 pounds. postage for 3 Ibs. $8.75 mile. Operates from 110V A.C. 3 tubes,
%M ELSE TO BUY Ideal for toking on service calls. Complete HS 30 Headphones per set. ..$1.00 one masfer oand anc remaote speaker.
your service shop with this instrument. 2% "Permancnt Mognet Loudspeaker1.95 Shipping Wi. 5 Ibs.
, I B

Heatikct ELECTRONIC SWITCH KIT

DOUBLES THE UTILITY OF ANY SCOPE

An electronic switch used with any oscilloscope pravides two separately cantroll-
able traces an the screen. Each trace is <ontralled independently and the
pasitian of the traces may be varied. The input and oulput fraces of an
amplifier may be abserved one beside the sther or one directly over

the other illustrating perfectly any change occurring in the ompli
fier. Distortion—phose shift and other defects show up in.
stantly. 110 Volt 60 ¢ycle transformer operated. Uses §
tubes (1—6XS, 2—6SN7's, 2—685)7°s). Has indi-
vidual gain contrels, positioning control, and
coarse and fine sweeping rote controls.
The cabinet ond ponel match oll
other Heathkits. Every port sup-
plied including detailed in-
structions for assembly
and use. Shipping

weight 11 Ibs.

Heen 1948

HEATHKIT 5"
OSCILLOSCOPE KIT

A necessitly far the newer servicing technigue in
FM ond television at o price you can afford. The
Heothkit is complete, beautiful two color panel, oll
metal ports punched, formed ond ploted and every
part supplicd, A pleosant evening's work ond you
have the most interesting piece of loborolory equip-
ment ovailable.

Check he features—lorge 5° 58P1 tube, compen-
sated verticol and horlzontal omplifiers using 65077,
15¢cycle to 3O M cycle sweep generator using 884 gas
triode. 110V 60 cycic power transformer gives 1100
volts negative and 350 voits pesitive.

Convenient size 84" x 13" high, 177 deep, weight
only 26 pounds.

All controls on front pancl with test voltage and
ext. syn. post. Complete with all tubes ond detolled
instructions. Shipping weight 35 pounds. Osder today
while surplus tubes make the price possible.

$39°7

ORDER DIRECT FROM THIS AD.
wWE will SHIP C.O.D.
Add Postage for Weight Shown

z_w—"*-‘*'-——— — o —— | ———rr — - = L B TR -
-g EA COMNMPAR
& * > :

* ' ..-BENTON HARBOR 20, MICHIGAN

ot .

OECEMBER, 1948
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Buy

HEATH SURPLUS 7w/

APN/1 RADIO ALTIMETERS

NO. 200. The last chance
to get a complete new 14
tube radio altimeter. Con-
tains 420 Mc. transmitter
and receiver, power sup-
ply, range switches, two
ontennas, meter indicator,
oll plugs and instructian
manual, This unit mokes
excellent amateur station
as it is right in the band.

"‘" [T LAs
5& .-\bé‘:
$34.50 e ko
G.E. BC 375 TUNING UNIT

NO. 203. Model TUIOB covers
10 Mc. to 12.5 Mc. New com-
plete with aluminum cobinet.
The best buy of surplus. Over
$30.00 worth of new varioble
: condensers, coil, dials, switches,
etc. Add postage for 20 lbs.

G.E. 50 AMP CIRCUIT BREAKER

$2.95

50 Amp 220 Velt AC circuit
EacH breakers.
3158 on 110V. Add postoge for 4 Ibs.

BC 347 AIRCRAFT INTERPHONE

AMPLIFIER '

NO. 205. Interphone omplifier can- |
2 tains 6F8 tube, Ouncer transformers,
diagrams, etc. in aluminum cabinet.

Add postage B $2 95 )

=

for 4 ibs

274N COMMAND SET ACCESSORIES

NO. 238. 5 PM Specier with out-

put transformer muuhing heoad-
phone output = .$2.80
NO. 239, Dyal receiver roclt "177A
with connecting plugs. .$1.00
NO. 240. Single tronsmitter rack
FT234A ... $1.00
NO. 241. Sphne sho ft 'nr tuning
commond receivers. Allows use of
regulor tuning knob on BC 453-4-5
receivers ... $ .39
BC 451 CONTROI. BOX
NO. 236. Control box for 274N

transmitters. Contains proper cwe

voice switch, 4 channel switch,
power switch, mike juck and tele-
graph key.

Add postoge for 2 lbs. ..51.95

METER SPECIAL

NO. 237. Brand new Delur Model
312 0-800 M.A. D.C. 5quare 3" 0-10
M.A. basic meter with built in
shunt. Probably the best buy ever

offered in a surplus meter.
Shipping Weight 1 Ib........ $2.95

A-62 ARMY PHANTOM ANTENNA

NOQ. 206. Contains tuning condenser,
coil, resistors, tuning diol, tuning in-
dicator, binding posts, steel case, use-
ful for building amateur transmitter.
Add postoge

for BIbs.....ivimminiieinsiensinisians

BENDIX MR9C COMPASS CONTROL UNIT

NO. 207. Tuning and control unit
for Bendix MN 24 radio compasses
contains tuning dial, band switch,
crystal switch, AVC |witch, volume

e Shipping Vieigm S tor: $9.50  \pggP®
BC731 CONTROL BOX

with Weston Model 476 AC Voltmeter
NO. 208. Excellent buy in motar control
box. Size 8x10" x5V2" .Containg Wes-
ton 0-150V. AC 32" voltmeter, motor
starting switch, 28 fuses all 30 Amp
110V. and 8 fuse holders. Fuses and

Shipping Weight 18 Ibs...

B OO RN O O BT £ 00 5T

s

$2.49

NO. 204. New General Electric § vse. Brand new in original cartons.

: A
100 Amp when vsed : dd postage for 5 Ibs.

orihes

s

. W.E. BC456 MODULATOR

$1.95  4enDix MN 20F DIRECTION FINDER L0OP

holders alone worth the prlu $7 95 :

UAI\ITITIES LIM!TED SUBJECT TO PRIOR

- BC 645 GENERAL ELECTRIC -
TRANSCEIVER

NO. 201. Complete

15 'ub. transmitters

receiver. ldeal for

new citizens band

460 Mc. for commu-

nication between of-

fice and ¢ar, home,

boat, etc. Conver-

sion article in August ELECTRONICS Maga-

zine. Brand new in original G.E. cartons
with tubes. Add postage for 25 ibs.

. $19.50...2 for $35.00
5 ACCESSORIES FOR BC 645

\ PE101C Dynamotar for o
COr USE i $ 395 -

110V 60 Cycle Power Su ply

for hum- or oﬂ'iu use.. 14.
e B e e & R e P e T i+ e

732 TABLE MICROPHONE -

i NO. 210. One of the Army‘s best.
© Buitt by Kellogg, ideal for foctory
call system, public address, amateur

$2.95
MINIATURE ELECTRIC MOTOR

NO. 211. Tiny Delco motor anl

1% ""x2" 10,000 RrM Operotes Xrom 6
1o 24 V. Excellent for mod-

els. Add postoge !w 11b. $2.95 ;

e R

P.E 1) '

T DYNAMOTOR
NO. 212. Dynamotor eonly from

PE'lOS power supply. Input § or 12

Volts, autput 500 Volts at 160 MA,

Brand new original cartons. Ship- $5 95
ping Weight 29 lbs.

G. E. 1.000

vorisoma DYNAMOTOR
NO. 213. An ideal dynamotor for
mobile operation in taxicabs, police
cars, sound systems and amoteur sta-
tians. Supplies above voltage from 12
Volts ar 500V. at 350 MA from &
Volts. Complete with starting relay,

$5-95 ond fuses. New. Our Dynamotor A.
Shipping Weight 72 Ibs.

DM-36 DYNAMOTOR
NO. 215. Western Electric 24 Volt input, 220V. ot
60 MA out. With filter assembly.
Shipping Weight & tbs..

G.E. BC 306 ANTENNA

TUNING UNIT

NO. 231. Matches ony oaerial to 150
Wott transmitter, used on BC 375. Brand

new. Add postoge $2.95

for 20 Ibs.....o.coiiiinimiiini e

NO. 217. Modulater from 274N com-
mand transmitters contains 3 husky
relays, 3 tubes, VR150,12J5 and 1625.
Brand new. Add postags for 11 lbs.

BE 77 TELETYPE

NO. 218. Contains zero center volt-
milliammeter, switches, relays, voltage

$3.95

divider resistors, neon indicator, etc. -

Excellent foundation for radio test
Shipping Weight 10 1bs.

$7.95

NO. 219. Ring type loop excellent
for use on boat or aircraft. Extreme-
“ 1y rugged canstruction, low im-

Beit poutage for 8'1be. $9.95 cacw
LP 18C DIRECTION FINDER LOOP
NO. 220. Motor driven streamline pod
type loop used on automatic direction

finders. Has Selsyn transmitter and
motor, fits most military direction

finders. Add postage SI4 50
- EACH

for 20 Ibs.
KIT SPECIALS
POTENTIOMETERS SOCKETS

NO. 232. Kit of 10 ex- NO. 233. Kit of 20 high
collent shaft type pos

y quality sockets several
tentiometers $] .95

goed variety Sifiersa $] .00

types.............

: beautiful RCA sels.

$295

i at 2A, ond 12V,
; Shlppmg Weight 4 1bs.

TEST SET:

. AC or DC ball bearing fully en-

: parts supplied. Motor approxi-

: NO. 221. Tobe triple .2
: MFD 4000 V.D.C. Filter

S5ALES

"RCA NAVY COMMUNICATION RECEIVER

NO. 202. The lost of these
Cavers 195
Ke. to 9.1 Mc. continvously.
Supplied complete with tubes,
contral box, ftuning unit, 24
Volt dynamotor, band change
motor, plugs and circuit dia-
grom. Superheterodyne circuit
covers aircraft, broadcast, short
wave, marine, foreign broad-
casts. Has sharp or broad 1L.F.'s
B.F.O., etc. Shpg WO 30 Ibs.

2 %

$29.50

SRRPRYE XY

g( PE 125 TRANSMITTER

POWER SUPPLY

NO. 223. Operates from 12 to
24 Volts and supplies 500 Volts :
at 160 MA. Extremely rugged

construction used in Army tanks.

Complete with fuses — relays —
filters, etc. Ideal for boots, &
Shipping Weight 73 |bs, :

$12.95

i FM PUSH BUTTON TUNER

NO. 224. Brand new ten push but-

i ton tuning assembly from Army FM

rg'coivori :Zodn:uiqs 4 901;9 100 MMF
d:x:«tz:n:;;?z:?s l;:: $2.50 EACH
RG 8/U FLEXIBLE
4¢ COAXIAL CABLE
PER FOOT

NO. 225. Standard television lead :
in 52 ohm. Any length up to 1,000 :
ﬂ Add for pos'ugo H

POWER TRANSFORMER S;mdaa .

NO. 2246. Primary 117V. 60 cycle.
Secondories supply 746 V.CT at 220
MA, 6.3V, at 4.5 A, and 5V. ot 4A,
Will handie 13 tube radio receivers.
Supply is limited, order early. Ship-
ping Weight 11 lbs. each. f

$3.95 .. 3 for $9.95
OUTPUT TRANSFORMER ;

[,
NO. 227. Push pull 6V6's to 6 -8 ohm
voice coil excellent
3 for $1.95

chorocteristics,........... l

TRANSMITTER TRANSFORMER
NO. 228. The transformer for Transmitter
Power Supply, 600 Volt at 200 MA ond
4 Amp. filoments of 3 1o 24 Volis. Alse

5 Volts ot 4 amperes for rectifier
Shipping Weight 121bs........... $9 50

. MILITARY POWER TRANSFORMERS |

NO. 229. Convert your military re-
ceivers without rewiring the filoment.
A" type supplies 500 VCT ot 50 MA,
SV, at 2A, and 24V. at '3 A, "B
type supplies 500 VCT at 50 MA, SV,
L ] at 1 Amp. State
whether A or B type desired. $2 95

HOME WORKSHOP GRINDER KIT

NO. 230. Eosily assembled 110V

closed mator from Army surplus
dynomotor. Purchaser to moke
nmplu changes and shaft exten-
sions, detailed instructions ond all

mately $,000 R.P.M. Ideal for
tool-post .grinder, flexible shaft
tool, model drill press, sow. Ship-

$3.95
ping Weight 6 Ibs.
HEARING AID HEADPHONES

- NO. 216. The Army’s best — eliminate flo?

L ]

< ears and outside noise. Complete with
transformer for conversian from Jow to
high impedance. With cord and plug

complete. $] 00

Add postage for 1 |b.. o

TELEVISION CONDENSERS

NO. 2121. G.E. Pyranol
capacitor .25 MFD 6000
V.D.C. Porcelain insu-

vsed on Army radar.

Ideal filter for H.V, lated, an outstanding ?
television set. Add ?ry fn; high wvoltage :
: postage ilters. Add posts :
or3 Ibs, ..., .$3.95 age for 3 Ibs,. 53-95

e

e AANTISETINIALD,

.ﬂl.'.lﬂ POSTA

WIillL SHI
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ALL QUANTITIES

LIMITED SUBJECT

ELECTRONIC BARGAINS for EXPERIMENTERS 2«< HOBBYISTS

TO FRIOR SALES

STANCOR FILAMENT TRANSFORMER

NO. 242, Meavy duty Stancor Ne.

$T1355 supplies 5V at 6 Amps, 5V at

3 Amps and 5V at 3 Amps

from 220V 40 Cy. primary

::r Va uhovuh from 110V,

osed type. Ship.

Wat. 7 ibs. Each $] .50
G.E. THYRATRON TRANSFORMER
NO. 243. New G.E. Transformer sup-
plies 2.5V ot 100 KVA, has 3KV in-
sulation 100V 60 cy. primary. Ship-

ping Wagt. 13 (bs. $9.50

Each
RCA SATURABLE REACTOR TRANSFORMER
NO. 246. New RCA No. CRV30531 AC .-
current 750 MA DC sc':ureni 2 Amperes. v
Rated 1.75 henries. Ship-
" phhg wat. 4 Ibs. Each $] .00 gl
12.6V POWER TRANSFORMER
NO. 247. New cased 110 V 60 «y.
Power Trantfarmer, Supplies 440V Ct.

2 at 60 MA, 6.3V at 2A. and 12.6V at
) 1 Amp. Excellent for militory sets,
" Shipping Wght,

$1.95

el 6 |bs. Each
RCA INPUT TRANSFORMER
NO. 248. Heavy duty RCA Neo CRY-
30529. input has primaries 600 ta 200
and 25 ohms secondary 250,000 ohms

C.7. Shipping Wgt, $] .00

2 Ibs. Each
REPLACEMENT POWER TRANSFORMER

NO. 251. Excellent value tronsform-

ers made by one of largest trons.

former companies. 110V 60 cy. Pri-

mary supplies 746 V Ct. at 150 MA.

5V at 4A ond 6.3V at 4.5 Amps.

Shipping Wat. . $2.95

7 lbs. Each

FEDERAL POWER TRANSFORMER
NO. 252. New cased 1I0V 60 cy.
Power Transformer. Supplies 480V CT
:' 50 "“f and 6.3 V ot 2.1 Amps. A
eavtiful transformer. Ship.

ping Wgt. 4 ibs. Each $] .50 &
HEAVY DUTY 6-12-24 VOLT VIBRATOR

r NO. 253. A husky vibrater
used on ormy transmitter.
Rared 30 amperes at 6 Volts
220 cy<de with contacts for
12 and 24 Valts, Synchronous
type. has many industrial ap-
plicotians. Ship
Wagt. 3 Ibs. Each

4 CHANNEL
PUSH BUTTON TUNER

NO. 254. Permecbility tuner from
BC 728 containing RF, first detector,
and oscitlator coils. Covers 2 to 5§ MC.
Complete circuit diagram furnished.

Shipping Wat $2.50

2 1bs. Each
CONDENSER SPECIAL
NO. 255, An ideol ail filled power
supply filter used in army 16 tube
unit, has 2.5, 2.5 c':‘nd 5 MFD oll at
800V D.C. rating. Shipping
Wor 3ibs Each " PP" 41,50

L=

TELEVISION CONDENSER
NO. 256. Aerovox Myvel .05 MFD ot
7500V. roting. Excellent television coup-
lsi:g :ond:vmar with maounting bracket.
ipping Wat.
3 ibs. Eoch.....ooovaen - $3.50
BC 746 TUNING UNIT
NO. 257. Plug in transmitter
tuning unit fram army Walkie
Talkie. Contoins antenno and
tonk c<oils, tuning condenser,
transmitting and receiving <rys-
tols. ldeal tronsmitter founda-
tion. Shipping Wat.
1 1b. Each

© NO. 259. The caose of

BRAND NEW
ARMY AIR FORCE

ASTROGRAPH

this unit makes the
finest tool and service
kit ever designed. Ply-
woeod construction, 14 x
11 x 10" high, with 8
tovered compariments
in the bottom for repair
parts, leather handle,
steel reinforced cavers,
hinged fid. Also excel-

: lent as case far radio

; ﬁshinz

~

. Wat. 7 Ibs. Each

$1.00 .

{Some os above except trans- :

mitter crystal in 80 meter oma-
teur band

T30 THROAT MICROPHONE
NO. 258. Makes excellent contact

microphone for musical instru. (3 o b
ment or vibration pick-up. Ship- S
ping Wot. 1 Ib. $1.00 each >
Extension cord with switch for J
above . . $ .50 eoch =

GIVE

$2.50 each)

i Wat. 2 1bs. Each

FPART NUMBER AND DESCRIPTION
WD ORDERSY UNDER JF2.00

WEIGHT SHOWN.
7he HEEAT M
.- BENTON HARBOR 20,

phonograph, movie projector, camera, shell case,
kit, picnic kit, etc. The astragraph itself,
(which cost the government $125.00) mokes an
excellent contact printer, and can be used for o
foundation for enlarger, strip map’ holder, etc.

The cose alone worth twice the
give-away priuwol $3.95

. AN27/ARN5 ANTENNA

NO. 260. Standard blind
londing antenna system.
Brand new in ariginal

- $9.50 crote. shio Wor. 14 he.
AS114/APT ANTENNA SYSTEM
NO. 261. New blode -

type antenna camplete 37.50
with case assembly,
in original carton. Slipping Wagl. 9 {bs.

AS115/APT ANTENNA SYSTEM

!#__—_'_—_- $7.50

NO. 262. New blade type
ontenno complete with case
assembly, in original corton. Ship. Wgt. 11 ibs,
AT3IBA/APT RADAR ANTENNA P
NO. 263. New radar dome type on- -a
tenna with mounting bose and con- 3
nections, in ariginal car-
ton. Ship. Wgt. 11 1bs. $] 4-50
AN104A BLADE ANTENNA
$] 50 NO. 264. Standard blade
. ontenna used on many mili-
tary fighting planes with
A T — coaxial connection at bose.
Shipping Waqt. 3 |bs.
BENDIX MT51C TRANSMITTER CONTROL BOX
NO. 235. Contains chonnel switch,
emission switch, send receive
switth, power switch ond indicotors
for Bendix oircraft trans-
mitrers. Ship. Wgt. 3 Ibs $5.50
BC 670B REMOTE CONTROL BOX
NO. 265. Motor starting controf
box hay starting and stopping
switch, indicatar, cable ond plug.
Woaden case Ship.
Wagt. & Ibs. Each $] -95

BK 22 RELAY ASSEMBLY
NO. 264. Used on SCR 269
Radie Compasses. Contains
stepping and contral reloys
— junction box of aluminum.

Brand new. Ship. $3'95

HEINEMANN CIRCUIT BREAKER
NO. 267. Heavy duty type 7 Amp.
24 Volt D.C. Many uses oround

shop. Shipping
Wat. 2 Ibs. Each ....... $] .00
CUTLER HAMMER
MOTOR FIELD CONTROL
NO. 285. Rated 10 ohms. 3.2 Amps.
Moximum. 62" diometer with knob

and mounting feet, can be used to
regulate generator autput valtage.

Shipping. Wat. $2.50

5 Ibs. Each
PENN THERMO RELAY
= NO. 268. Thermo Relay with o
range of 45 ta 100 complete
with 5 Ft. flexible cable ta im-
mersion bulb. Ship-
ping Wat. & Ibs.
B& W 1110 14 MC TANK COIL
NO. 281. Plug in type used on
BC 610 Transmitter. New, original

cartons. Shipping $] .50 "' v

o B P AT

- $3.50

COMPARNY
MICHIGAN

DM 64A 12 VOLT DYNAMOTOR
NO. 269. Ilnput 12V at 5§ Amps.
Output 275 Volt 150 MA. New.

Shipping Wat.
7 ibs. Each. $5.50
DM 32A COMMAND SET DYNAMOTOR
NO. 270. Part of 274N Command Re-

ceivers. Input 28 Volts, outpyt 250V

at 60 MA. Shipning $5.50 -

Wagt. 4 |bs. Eac LT

DM 21 12 VOLT DYNAMOTOR
NO. 271. Used in Army BC 312
Communication Receiver. Input 12
Volts at 3.3 Amps. Output 235
Volts at 90 MA. New, original

cartons. Shipping Wat. $5.50

8 lbs. Each
PE94C SCR 522 POWER SUPPLY
NO. 272. Complete dynamotor

power supply for the SCR522, aper-

" ates from 28 Volts. Complete with

controls, filters, etc. Original cor-

ton. Shipping Wat.

34 ibs. Each $8.75
PE101C BC645 POWER SUPPLY
NO. 273, Complete power supply
for BC 645. Operates from 12 or
24 Volts. Supplies both AC and DC

required. Shipping
Wagt. 13 |bs. Each - $3.95
DM 35 12 VOLT DYNAMOTOR
NO. 274. New input 12 Volt ot 18.7
Amperes. Supplies 875V ot 275 MA %,
or V2 above voltage ;;‘om 6 voles. Ex-
cellent far auto use. Ship-
ping Wat. 11 lbs. Each $7.50
PE B6 DYNAMOTOCR
NO. 214. A popular 28 Volt re-
ceiver dynomotor used on present
military equipment. Supplies 250V

ot 60 MA. Shipping o $5.50

Wagt. 4 1bs. Eoch
GN 58 HAND GENERATOR
NO . 275 Makes excellent home
lighting plant, eperated by wind
propeller, waterfall, gas engine, or
hand crank. Reduction gear allows
full output at slow speed; supplies
& volts at 2.45 omp., 425 valts at

11S omp. New. Add $7 95

postage for 28 Ibs. Each

Handles for GN 58 $ .50 each
Connecting cord for GN'58

with plugs CD1086 $1.50 eoch

COLLINS AUTOTUNE CONTROL HEAD

NO. 278, Brond new <ontrols used
on the ART/13, 100 Watt, Trans-
mitter. Types 7, 8, 10, and 11 avoil-
able. Get a spare while ovailoble
as new cost 13 over $522.00 eaoch.
Shipping Wgt. 3 Ibs. Price any type

{mention when $4.50

ordering). Each

MC 432 VHF ANTENNA LOADING UNIT
NOQ. 279. Contains 2 pole, 5 positien
rotary switch with silver ceramic
variable condensers, and coily for
matching VHF Tronsmitter to AN109
ontenno with 50 ohm line. Many

useful ports. Shipping $-| .50

Wagt. 2 Ibs. Each
148 OUTDOOR TELEGRAPH KEY

NO. 280. Rugged enclosed type

for outdoor use, built for army

to withstand hard vseage. Com-

plete with cord and PL5S plug.

Shipping Wgt. $2.00

2 tbs. Each

ONE KILOWATT ADJUSTABLE

ANTENNA LOADING COIL
NO. 282, Huge porcelain ¢ail 4
diameter 814" long, has §
sliders for adjustments, Ship-
ping Wgt. 5 Ibs.

$3.50

300 MA SELENIUM RECTIFIERS
NO. 209. Roted 300 MA ot 36

Volts, complete with mounting

brackets, Shipping

wat. 1 lb. ... 3 FOR $1.00
DUAL

SELENIUM RECTIFIER

NO. 283. Twa units mounted on
single brocket, each iection
rated 15V. at /2 Amp. Shipping

Wat. 1 Ib. 2 FOR $1.00

ADD POSTAGE FOR
WE WILL SHIP C.Q

Yo
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By WHERE You SEE THIS BANNER
because 1T’S BETTER FOR YOU!

SPRAGUE TM TUBULARS

The first truly practical MOLDED Paper
Tubulars! Now in stock—readv for your use—
See your SPRAGUE Distributor,

SPRAGUE ATOMS—DRY ELECTROLYTICS

You ¢an make up virtually any required
capacityoltage combination with a small
stock. Keep a representative supply in your
g};orr SAV[ TIME=~SAVE MONEY—SAVE

Yes, its better for you and your business to buy where this banner
is displayed because the SPRAGUE BANNER identifies a Dis-
tributor who agrees that “1¢’s foolish to play penny-ante when your
busivess is at stake!”

Your Spraguc Distributor is a successful business man. He
knows the parts business intimately—and he knows that to really
build a bigger, more successful service business, you should use
only the best replacement parts. That's why he features Sprague
Capacitors and *Koolohm Resistors. His business depends on
your success and he wants you to remember that YOUR REPU-
TATION AND YOUR CUSTOMERS ARE TOO VALUABLE
TO RISK FOR THE FEW PENNIES "SAVED"” BY BUYING
INFERIOR OR UNKNOWN “BARGAINS"!

d SPRAG”f Yes! We're Listed in the RED BuuK

Llooking for the correct Sprague

SPRAGUE EL SELF-MOUNTING MIDGET
CAN CAPACITORS

No other Dry Electrolytic gives so much de.
pendability in so small a space! Tinned,
Twist-Prong Tahs for_easy soldering; quick,
universal self-mounting. SAVES TIME—
SPEEDS RELIABLE SERVICE!

or
. w yall'fe Rigﬁ{" replocement capacitors for any receiver man.

uvfactured from 1938 to 19482 It's easy —just
cefer to The Rodio Industry RED BOOK . .

\ ] W B ‘KOOLOHM
CAPACITORS o . RESISTORS
o I | B ST M Rep 0.5, Pal. O,

SPRAGUE PRODUCTS CO., North Adams, Mass. » (JOBBING AND DISTRIBUTING ORGANIZATION FOR THE PRODUCTS OF THE SPRAGUE ELECTRIC COMPANY)
RADIO-ELECTRONICS for
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MULTIPERCEPTION

Celevision will change our habits even more than radio . .

SYCHOLOGISTS are insistent in pointing out that

human bheings do not make the most of their brain

power. Each new technical advance, every new tool,

many new inventions open up entirely new avenues of
human progress. We take most of these things for granted
and seldom realize that we are still at the beginning of
exploiting our mental powers.

Radio not only changed a number of our former habits,
but also brought us numerous new accomplishments not
known before the advent of broadcasting. The masses are
today much better informed in almost every line of human
endeavor. Our musical appreciation has taken on new niean-
ing and risen to new heights. A wealth of information and
knowledge only known to serious students before Radio, is
commonplace today.

Our perception also has been greatly enhanced in a man-
ner not even dreamt by Dr. de Forest when he first launched
broadcasting at the turn of the century.

The new rising generation now already uses radio in a
way that the older generation totally fails to comprehend.
The younger people now listen routinely to radio practically
constantly—irrespective of what they may be doing at the
time. Thus, recently we noted how students of both sexes
in the midst of preparation for their Regents examinations
—a most difficult and harrowing experience—kept their
radios going full blast while they were completely immersed
in their studies. Qur questioning brought out the fact that
the youngsters could study and listen simultaneously—a
thing the older generation has never learned to do.

Here we have to do with a phenomenon—mulitiperception
of the human brain. If this were an isolated example, per-
haps it might be thought unusual. But, as we look around
us we see that all the younger people are doing precisely
the same thing, whether they are stenographers, switch-
hoard operators, factory hands, accountants, or working at
countless other professions and endeavors.

At first we might doubt that this double perception would
be sufficiently deep to be retained for all practical purposes,
but we soon find that, indeed, the human being can listen
and study or work at the same time and absorb both,

This, after all, is not any more difficult to understand
than specialized multiperception endeavors with which we
have been familiar for centuries.

We will give only a single exanmple. An organist can and
does play the organ not only with boeth hands, but also
with both feet at the same time. On top of this he not only
reads his notes, but if necessary he can also read the words
of the theme and sing at the same time. This is five-fold
multiperception: playing the organ by hand, by foot, read-
ing the notes, reading the words, and singing. Once the
organist is properly trained he finds no difficulty in doing
all these functions routinely. This would seem a most com-
plex undertaking of the human machine and, indeed, it is
just that.

If a psychologist were to analyze and enumerate every-
thing that happens while the organist is at work, a good-
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sized book could be filled with all the processes involved.

Remember that the brain must give the impulse to every-
thing that goes on; even such a “simple” thing as reading
a note and striking exactly the right key without looking
at the keyvhoard, would fill many pages of the book on nerve
impulse-muscle coordination, ete.

It should be well understood that all new endeavors are
best learned in youth. Older people find it difficult to co-
ordinate, The youngster, for instance, has no trouble in
learning to typewrite—whether sight or touch— while older
people find it difficult to master it—if they ever do.

We now come to television, where a most interesting pos-
sibility of multiperception exists. Listening to the radio
means only sound—with closed eyes if necessary, Or, vou
may have your back turned to the receiver. Not so with
television.

Here you must look at the image. But present-day civiliza-
tion being what it is, television is going to be a terrifically
time-consuming undertaking for all of us. Are we in the
future going to sit motionless before our television receivers
as we do now? Certainly not. The present generation now,
not even in their teens, will act diffevently. They will find
it easy to study, read books, listen, and look at the tele-
vision set simultaneously, We might think this a difficult
order, but it really is net.

Television table models are already being made. Soon
they will be built into tables and desks with the screen
at the correct angle so when we sit at our desks and work,
we will train our eyes not only to read our books or do
our work, but also manage to see what is on the television
screen as well.

This means coordination of a different sort than we have
been accustomed to up to now. It means our eyes will have
to be trained to quickly look up, then down through a small
angle. This is not so impossible as it sounds. When the
piano student learns to play he has to watch his hands
and read the notes at the same time. All this takes time,
but can be mastered to perfection within a few vears. More-
over, the angle through which the eyveball has to move in
piano playing is far greater than the angle from book to
television screen. (If the tele-set is on the desk.)

Will the new and coming generation perceive everything
on the television screen in addition to doing its work, or read-
ing books efficiently? The answer is yes. You may not he
able to view everything 100 in this manner, but if vou see
807 or 9077 of the action this will be sufficient to give you
a good comprehension even if a fast baseball game is in
progress. Will all this extra work fatigue or damage the
eye? Not in the slightest. We do not work our muscles suf-
ficiently anyway, nowadays, according to physicians,

The only strain caused by our present-day television sets
is due to insufficient illumination in our cathode-ray tubes,
This, however, is only a passing condition of the new art.
Future television receivers will have such brilliantly lighted
screens that they can be viewed in bright daylight, or at
night with a strong table lamp on the same desk.
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The radar installation is at the northwest corner of Gladstone Dock, a strategic position which adds to the efficiency of the equipment,

Radar Eyes Bring Safety
To Fog-Bound Liverpool

By
Major RALPH W. HALLOWS

ANDLING more than 10 million

tons of goods each year and

serving the denscly populated

northwestern industrial areas,
Liverpool is one of the most important
of Britain’s seaports. It is also one of
the most difficult in the world for ship-
ping. A glance at the map will make
one of the reasons for this clear. The
port lies at the head of a winding chan-
nel 12 miles in length and nowhere
much more than a quarter of a mile
wide, The c¢hannel divides the great
sandbanks of Liverpool Bay. On that

streteh of coast, with its 30-foot tides,
the sand is always on the move; in the
last 60 vears the annual amount of it
dredged from the Mersey Channel has
averaged 14 million tons. The channel
is very carcfully marked by three light
vessels and hetween 50 and 60 power-
ful acctylene buoys (every black dot on
the map shows the position of one of
tho<e buoys); in faet, its appearance
on a clear night has been likened to
that of the main street of a great town.

No map, though, can show the great-
est of all menaces to shipping in nar-
row waters, the deawon fog; and Liver-
pool is subject to dense and frequent
fogs in the colder months of the year.
In the past that fog or falling snow

The screens show four main areas, a complete view of the channel, and a wandering display.

might bring the business of the port to
a standstill and keep it inactive for
days on end.

Because of the narrowness of the
channel big ships can neither turn round
nor anchor in it, An average of a score
of ocean-going vessels enters and leaves
the port every day; and once the cap-
tain of one of them has decided either
to enter the channel at the Bar light
vessel or to put to sea from the Liver-
pool docks, there is no turning back. He
must go on. On this account many ves-
sels in the past missed one or more
tides for reasons of prudence. And miss-
ing even one tide is an expensive husi-
ness for a big ship; the average loss is
about $2.000,

Today Liverpool and the ships using
the port no longer dread the fog menace.
The first complete radar approach sys-
tem in the world is in use. No matter
what the weather, the whole of the
channel from the Bar lightship to the
Liverpool docks and for some miles up-
stream is scen on the radar screens as
elearly as the proverbial back of one’s
hand. Liverpool, in a word, has in-
stalled a radar system which may well
revolutionize the traffic systems of half
the world’s great harhors, The Livernool
port authorities emphasize that it is wot
a ecmitrol system. The responsibilisy Tor
deciding what his ship shall do in any
circumstances must always remain with
the eaptain. In other words, he does not
and will not receive orders from the
shore. But he can at any time reccive
by radio telephone the exact position of
his own vessel, of other vessels in the
channel, or of any obstruction. In com-
hination with the information provided
by his own shipborne radar, this knowl-
edge will enahle him to sail safely in-
ward or outward in weather conditions
which in the past would have meant
missing one or more tides,

The radar installation is entively of

RADIO-ELECTRONICS for
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British design. The work was carried
out by the British Sperry Gyroscope
Company (an associate of the Ameri-
can company of the same name) in con-
junction with the Cossor Radio Com-
pany, both working with the collabora-
tion of Sir Robert Watson-Watt, the
originator of Britain’s wartime radar
chain. The screens of its presentation
unit (see photo) give complete coverage
of the whole channel. The normal maxi-
mum seaward range is 14 miles, but this
can be increased to 22 miles when re-
quired, by the use of a switch.

These are six 15-inch presentation
tubes, the ‘‘picture” occupying about
100 square inches around the central
and least distorted part of each. No. 1
screen gives a small-scale view of the
whole channel. The areas covered, on
a scale about four times as great, by
Nos. 2, 3, 4, and 5 are shown by the
squares on the map. Notice that the
areas have a slight overlap and in com-
bination give a large-scale view of the
entire channel. The sixth picture is in
some ways the most interesting of all.
It is known as the wandering display
and can be moved at will to any one of
22 positions so as to give large-scale
coverage of any desired part of the
Mersey Estuary or of Liverpool Bay. It
can thus be used to give an additional
picture of any area in which there is
congestion. Or, it can, if need be, re-
place temporarily any of the four fixed
large-scale displays if necessary.

The scanner is a “cheese” antenna 15
feet in diameter by 2 feet deep, mounted
at the top of an 80-foot ferro-concrete
tower at the northwest corner of the
Gladstone Dock. Close to the foot of
the tower is a building containing the
transmitter, receiver, power supply,
and display unit.

The scanner itself is built of horizon-
tal slats with gaps between them, not
from a continuous sheet of metal. This
is to reduce resistance to the high winds
which often occur, It is heated to pre-
vent icing in the coldest weather and
rests on rollers arranged to prevent dis-
tortion of the reflecting surface by tem-
perature changes. Driven by a 6-h.p.
motor housed in a weatherproof com-
partment in the tower, it makes 10 revo-
lutions per minute.

The peak pulse power of the trans-
mitter is 30 kw, with a 0.25-microsecond
pulse and a repetition frequency of
1,000 per second. The frequency band
used is 9,425 to 9,525 me (wavelength
= approximately 3 em). Special precau-
tions have been taken in the design of
the mirror to reduce side lobes. The
width of the beam is 0.7 degree hori-
zontally and 5 degrees vertically. The
discrimination is better than 45 minutes
in bearing and 40 yards in range.

Now for some particulars of the dis-
plays, which have already been briefly
mentionzd. These are an entirely new
type of P.P.I. (plan position indicator),
which gives true plan presentation
without distortion. An interesting point
is that, owing to the long afterglow, a
moving ship leaves what looks like a
wake on the tube; therefore, it is easy
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Close-up of the rotating "'cheese™ antenna, built of strips to reduce wind resistance.

to see at a glance the direction in which
any vessel is moving. In front of each
tube is a transparency on which all
light buoys and other floating sailing
marks are shown in green. It is most
important that the positions of these
should be constantly checked and any
displacement announced at once. For-
merly this was a laborious business
needing a large staff. Now checking is
automatic, for operators can see at a
glance whether or not the radar echoes
coincide with the green marks on the
transparency.

The transparency carries also a red
lattice of grid lines. In this way the po-
sition of any ship can be plotted in the
display room in a matter of seconds on
a large-scale chart, which carries the
same grid lines. Should a vessel require
a quick “fix” of her position. this can
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4 4] MILES
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\_____)k____l_/-,. | :ﬁm
DISPLAY2 oiSPLAY3 .t + cLapsToNE |

LIVERPOOL BAY

+

N
DISPLAY 5

The four mai-n areas of the Liverpool system.

be read straight off the P.P.IL. screen
and radioed instantly to her.

At the present time the movements
of all ships up and down the river and
their positions from moment to mo-
nient are telephoned continuously to the
administrative headquarters of the port
from the radar operating room. At
headquarters they are plotted on a
large chart. It is intended shortly to re-
place this telephone communication by
a television link.

An important part of the Liverpool
radar scheme is the direct service from
radar operating room to ship by radio
telephone. This is conducted on a spe-
cial frequency, and when the pilot
beards any ship, he takes with him a
portable pretuned transmitter-receiver.
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Apparatus and operating toom are in the building at foot of the 80-foot concrete tower.
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By VIRGINIA WALTERS*
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HY use waveguides? At
microwave frequencies (fre-
quencies above 300 mc) the
inductance of a twin-lead or
co-axial line becomes so high and the

Fig. |—Waveguide section for 3950-5850 mc.

capacitance so low that such transmis-
sion lines cannot be used.

Skin effect is practically negligible at
lower frequencies. The current is dis-
tributed almost uniformly through a
conductor. At higher frequencies most
of the current is confined to the outer
surface of the conductor, and a trans-
mission line which conducts lower fre-
quencies well looks like a resistance to
microwaves. Electromagnetic energy
cannot be conducted by one of these
transmission lines, Instead it must be
propagated in a waveguide.

Waveguides are hollow rectangular
or circular pipes (see Fig. 1). They
have tremendous advantage over co-
axial lines as far as high power is con-
cerned, and can carry up to five mega-
watts with very low losses. This is the
highest power ever obtained. Wave-
guides are broad-band as well. A varia-
tion of 35 to 40% in the frequency is
possible without serious attenuation.

Everyone who has worked with short
waves is familiar with the natural
waveguide that causes skip. Sometimes
reception is surprisingly good at some
distance from the transmitter, some-
times it is distorted, and sometimes the
signal is not received at all. Fig. 2

*Staff Phy=icist, DeMornay-Budd, Ine.
New York, N, Y.

helps to illustrate this problem. The
transmitted signal may bounce back
and forth between the earth and the
Heaviside layer. If a receiver happens
to be at a point where a signal of a
particular frequency is reflected from
the Heaviside layer, reception will be
good. If the Heaviside layer is higher
or lower because of atmospheric condi-
tions, time of day, or other reasons, re-
ception may be poor at this same point
for the same frequency as before, but
it may be good for another frequency.
Reception is affected by a relationship
between the transmitted frequency and
the height of the Heaviside layer.

HEAVISIDE LAYER

Actually this is simply a waveguide
problem where the earth and the Heavi-
side layer are two walls of a waveguide.
In the same way as a transmitter radi-
ates power into the air, an antenna or
metal probe introduces power into a
waveguide. This electromagnetic energy
bounces back and forth between the
walls of the guide, but because of the
particular frequency and the spacing
between the walls, there is only one pat-
tern the electromagnetic wave can take.

Figs. 3 and 4 help give a better un-
derstanding of the propagation of the
wave. Fig. 3 shows the electrostatic
field of a sine wave travelling in free
space. A, C, and E are wavefronts.
B and D are nodes or zero points. A and
E are positive maxima, and C is a
negative maximum. From A to E is a
wavelength in free space. A to C or
C to E is a half wavelength in free
space. The direction of propagation is

ARTH
Fig. 2—An Earth-Heaviside-layer waveguide. from E to A in the figure,
TABLE |
COLUMN A CLOSED OR SHORTED LINE COLUMN B OPEN LINE
IF THIS LINE 1S LESS THAN
174 WAVELENGTH IT LOOKS INDUCTIVE 1T LOOKS CAPACITIVE
IT LOOKS OPEN 1T LOOKS CLOSED
IF THE LINE IS |74 WAVELENGTH
IF THE LINE IS BETWEEN 174 AND
1/2 WAVELENGTH 17 LOOKS CAPACITIVE T LOOKS INDUCTIVE
1T LOOKS IT LOOKS
IF THE LINE 15 /2 WAVELENGTH CLOSED OPEN

The capacitive or inductive effects of different lengths of open or shorted waveguide.

RADIO-ELECTRONICS for
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A probe inserted in a waveguide will
radiate waves. Fig. 4 shows what hap-
pens along two of these wavepaths.
Positive maxima and negative maxima

+ 1 - +
+ | - +7
+ | ] +
+ - +
+ - +
[+ _ +
+ = .
+ = +
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+ | = |+
+ - [+,
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Fig. 3—An electrostatic field in free space.
WALL OF wavEGUIDE

/D;CTION OF PROPAGATION N WAVEGUIDE

Fig. 4—How waves cancel at the walls and
reinforce at the center of the waveguide,

i

Fig. 5—Cross-section of guide, TE. mode,.
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(AR

—

Fig. 6—An electric field of the TE.: mode.

I

Fig. 7—Electrostatic field, guide of Fig. S.
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Fig. 8—Electromagnetic field of above guide.

mect alternately and add up to make
a strong field at the center of the
ruide. The walls of the waveguide pass
through points where the positive and
negative maxima meet and cancel, so
no electric field exists at the walls and
there is no current along them. Fig. 5
shows the electric ftield of a cross-
secetion of the waveguide at A-A' in
Fig. 4. The field is strongest where the
arrows are most closely grouped. The
number of arrows goes from zero (near
the left and right edges) to a maximum
(at the center). This is known as a
half-wave pattern. (Fig. 6 illustrates a
full-wave pattern.)

The pattern of the wave deseribed
above is known as the TE.. mode. This
wave, like all electromagnetic waves,
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has electric and magnetic components.
In this case TE means transverse elec-
tric because the electric field is across
the guide or transverse to the direction
of propagation. See Fig. 7, which is a
side view of the waveguide of Fig, 5.
The top view, Fig. 8, shows the mag-
netie field components,

In a trauseerse magaetic (TM) mode,
the magnetic instead of the electric field
is ucross the guide, with no part of a
magnetic field line running along the
guide, as it does in the TE mode illus-
trated in Fig. 8,

The subscripts 0 and 1 signify the
number of half-wave patterns of the
clectrice field along the two sides of the
guide. The subscript 8 refers to the
short side in Fig, 5 and the subscript 1
refers to the long side.

The size of a waveguide determines
the lowest frequency it c¢an carry.
Above this frequency, known as ewutoff,
radiation may be propagated down the
guide. When the frequency used is too
high, there are other modes than the
TE.. which may be propagated. The
wavelengths are shorter so there may
be more half-wave patterns across the
guide. These higher modes are known
as TE.. TM,, ete. Higher modes com-
plicate transmission problems, so it is
common practice to operate a wave-
guide at frequencies where only the
TE. and no other modes can exist.

Micrawave radia ports

Conventional  resistors, condensers,

and inductances cannot be used for
microwaves, because their sizes are
very nearly equal to the lengths of

waves at frequencies ahove 300 niega-
eycles. In place of the conventional
parts, special microwave components
are used, These give the sume effects as
resistors; capacitors, and inductances.
Inductance or capacitance may be in-
troduced by using guides of varying
length, Table I is hased on transmission
line theory and shows the effects of the
length of line when the line is closed
or shorted (column A) or open (col-
umn B).

Instead of a resistor, a waveguide
attenitator is used. It is constructed to
absorh power and is used to cut down
power in the line or to terminate the
line. Fig. 9 shows a variable attenuator.
It is usually a strip of diclectric ma-
terial coated with a power-ahsorbing
material, such as carbon, The strip is
moitnted in the section of waveguide
and may be moved in and out through
the slot in the guide. The strip has no
effect when it is out of the guide, and
reduces the power as it is moved into
the guide,

Although capacitive and inductive
effects appear at certain distances from
the end of a shorted or open line as in
Table I, it is not always convenient to
terniinate the line. Then capacitance or
inductance must be introduced some-
where along the guide instead. Win-
dows, as illustrated in Figs. 10 and 11,
are used for this purpose. A window
consists of two thin metal plates extend-
ing from opposite sides of the wave-

guide toward the center. The inductive
or capacitive reactance increases with
the depth of the metal plates.

Micrawave measurements

In microwave apparatus, it is im-
portant to know if the power is being
propagated without losses, If there are
losses, it is necessary to locate and
mcasure them, so that they may he re-
duced. With the waveguide components
so far described as a basis, many others
have been designed for the most direct
and obvious measurements of r.f, en-
ergy. The impedance of a waveguide
is determined by its dimensions. For
maximum power transfer. an impedance
match is required. Impedance mismateh
may be caused by discontinuities in the
transmission line. Examples are: june-
tion of two sections of waveguide where
misalignment may occur, change of di-
rection of propagation, variation of the
internal dimensions. Such discontinuities
partly or completely reflect the waves
propagating forward, and sct up an-
other set of waves propagating back-

Fig. 9—Variable attenuator, 5850-8200 mc.

o A I AT EI T |
. | e ]
| )

AR, o, 1 f 1
G AR s srrr, il

Figs. 10 and |1—Cross-section view of wave-
guides with capacitive and inductive windows.

Fig. 12—A tuned load for 8200-12400 mec.

ward. This is the effect yvou find if you
attach one end of a rope to a wall and
shake the other end. Waves travel to
the wall, are reflected there, and start
back again. If you shake the free end
with the right timing, the waves going
forward meet the waves coming back-
ward so that they appear to stand still.
These standing waves occur when waves
propagating down a waveguide meet a
discontinuity.

The mismatch may be measured in
terms of the wvoltage standing wave
ratio, This ratio is defined as the maxi-
mum voltage reading divided by the
minimum voltage reading. The maxi-
mum voltage reading occurs at the crest
of a standing wave and the minimum
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voltage reading occurs at the lowest
point. If there is no reflection, the
maximum and minimum readings will
be the same, and the voltage standing

for 8400-9800 me.

wave ratio will be one. In this case there
are no standing waves and so there are
no stationary maxima and minima.
(The maxima and minima of Figs. 3
and 4 are moving steadily down the
guide.) If there is total reflection the
ratio will be infinite because the mini-
mum reading will be zero. Under nor-
mal conditions the standing wave ratio
will be somewhere between one and in-
finity.

The standing wave ratio is measured
with a standing wave detector. This
instrument is made by slotting the top
of a waveguide and inserting a probe
which is supported by a movable car-
riage. The probe picks up the radiation,
which is then fed through a detecting
device such as a erystal and into an
amplifier to a meter, which may be
calibrated directly in standing wave
ratio. The probe is first moved to a
voltage maximum, and the meter is set
to full scale. The probe is then moved
to a voltage minimum, and reading on
the meter then shows the standing wave
ratio.

It is necessary to find the standing
wave ratio to determine the amount of
mismatch of a component which is to
be included in a microwave device. A
component to be measured is inserted
in the transmission line, which must be
terminated by a perfectly matched im-
pedance, so that any reflections are due
tn the component alone and not to the
termination. This requires some type of
termination which must be adjustable
to meet the requirements of different
_est set-ups. In general a tuned load is
nsed (Fig. 12). A tuned load consists

EBlectronics

of (a) a probe whose depth of insertion
and whose position along the length of
the guide may be controlled and (b) an
absorbing strip. The probe has a ca-
pacitive effect which increases with the
depth of insertion. If the probe is moved
a quarter wavelength along the guide,
an inductive effect will appear where
before there was a capacitive effect. At
intermediate positions of the probe, it
will look as if there were more or less
inductance or capacitance at the origi-
nal position. In this way, any amount
of reactance due to the reflections set
up by the connecting flanges and the
absorbing strip may be matched out.
The ideal absorbing strip is pure re-
sistance and absorbs all the power. But
some reflections are caused by the edge
of the strip in spite of the fact that it
is usually tapered to minimize the sur-
face area presented to the oncoming
waves.

For each different frequency at which
a test is to be made, the load must be
tuned. The load is connected directly to
the standing wave detector. The two
tuning controls are varied until the
standing wave ratio is one; this means
the line is perfectly matched. The wave-
guide component to be tested is then
inserted hetween the standing wave de-
tector and the tuned termination. The
standing wave ratio under these con-

Fi.g. |5—Example of a bidirectional coupler.

ditions is due only to the component
under test and not to the termination.

The cover picture

The test set-up pictured on the cover
is arranged for just such measurements.
Three tubes are used, one operating at
each frequency at which a measurement
is desired. These are fed into the main
line through a triple input guide. A
switch enables the technician to seleet
one tube at a time, eliminating the de-
lay of changing the frequency by ad-
justing a single tube,.

In such a test set-up, frequency is
measured by a wavemeter (Fig, 13).
If a waveguide is completely closed ex-
cept for a small hole for the power to
enter, it is known as a cavity. A cavity
resonates at a particular frequency de-
pendent upon the dimensions of the
cavity. In general a wavemeter is a
cylindrical cavity which has an end
plate that can be moved to vary the
height of the cylinder. This wavemeter
is inserted in parallel with the line so
that when it is in resonance it draws
power from the line and reduces the
output reading. When the point of re-
duced output power is reached, the posi-
tion of the end plate may be read on

RCever Featre gy

the micrometer and the frequency de-
termined from a calibration chart based
on the size of the cavity.

A few waveguide components used in
measurements have no analagous low-
frequency component. For example, a
direetional coupler (Fig. 14) can tap
off power for measurement from the
waveguide system without affecting the
line. A probe or a loop would cause
some reflections and set up standing
waves of its own, A directional coupler
has the advantages of being broad-band,
of not setting up standing waves, and
of measuring only the wave going for-
ward and not any reflections. One can
see that the coupler is really two sections
of waveguide side by side. In the wall
between them are holes spaced so that
energy coupled through them will add
up for a forward-going wave. An at-
tenuator strip or pad is placed in the
coupler to absorb reflected waves, so
that only the forward-going wave is
propagated.

‘Developed from the directional coup-
ler is the bidirectional coupler (Fig. 15),
which will pick up the waves going in
either direction, each independently of
the other. A directional coupler always
picks up a certain proportion of the
power in the main guide. The power
received in the coupler is a certain
number of decibels down from the pow-
er in the main line—usually about 25.

Sometimes it is necessary to change
the polarization of the wave to meet
the mechanical requirements of micro-
wave apparatus. Polarization is changed
by a twisted section of waveguide (Fig.
16). The outgoing wave is at right
angles to the incoming one, and the
electric field anywhere along the twist
is as shown in the cross-sectional illus-
tration of Fig. 5.

The connecting flanges in many of
the illustrations here are grooved. The
outer groove may be used for a gasket
to make tight fits. The inner groove is

Fig. 16—This section changes polarizalion.
precision-cut so as to absorb any leak-
age power and cause a minimum of re-
flection at the junction.

These examples of components show
the simplicity of waveguides for trans-
mission and measurement of micro-
waves. All a.c. effects commonly de-
veloped with transformers, resistors,
condensers, inductances, and insulators
at lower frequencies may be developed
by waveguide components at frequencies
up to 30,000 megacycles. This will be
described in a series of articles in sue-
ceeding issues.

RADIO-ELECTYTRONICS for
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New A.F. Power Supply ©

By S. R. WINTERS

NEW power supply for use in
electrolysis has been developed
by the National Bureau of
Standards. It has the prover-
bial constancy of (Caesar’'s wife in that
the apparatus, functioning from a 117-
volt a.c. line, affords stable and yet con-
tinuously adjustable d.c. voltages at
currents up to 2 amperes or even more.

The new electronic power source by-
passes faults of previous instruments.
The voltage is governed hy a precise-
ly engineered, compact electronic circuit
that utilizes standard radio parts. The
new apparatus can produce a controlled
output of several volts in loads as low
as a single ohm, and identical tech-
niques can he employed in equipment
built for higher outputs. In numerous
applications, the usual series-regulated
power supply is handicapped because
of the high load currents which must
be handled directly by vacuum tubes.

In the separation of metals by clec-
trolysis—a function served by this
novel instrument—it is necessary to
govern the power supplied to a load, the
plating electrode, with respect to the
potential of a reference electrode. An
excessively high potential spells an ex-
cessive load power. Thus the function
of the Bureau of Standards’ electronic
cireuit is to curtail its cutput automati-
cally until the control potential reaches
the required value.

Inside the device are an amplitude-
controlled oseillator (VI and V2 in the
diagram), a power amplifier (V3 and
V4), and rectifier (V5), and two
direct-coupled stages of amplification
(V6 and V9). The oscillator, a multi-
vibrator, functions at about 2,000 cycles,
turning out a variable-amplitude square
wave, This is amplified by a couple of
audio beam-power tubes in push-pull,
These tubes are linked through a step-
down transformer T2 to the low-volt-
age, high-current selenium rectifier. An
L-C filter cuts ripple and noise to a
negligibly low value. The filtered volt-
age is the output of the instrument.

For regulation a portion of the aut-
put voltage is compared to another out-
put voltage stabilized by a gascous
regulator tube V8. The difference be-
tween the two is amplified by the two
direct-coupled stages and is emploved
te govern the amplitude of the signal
from the oscillator.

The circuit connections are made in
such a manner that the amplitude of
the oscillator is increased when the
output voltage drops below the refer-
ence valve. The two stages of ampli-
fication insure exact regulation of the
power supply and its output deviates
very little from the reference voltage.
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The reference voltage is adjustable
by a knob on the panel of the instru-
ment. This control, acting as the output
voltage regulator, has a range of ad-
justment from 0 to 2 volts. Higher
voltages may be obtained by employing
only a portion of the output for com-
parison, If the proper voltage divider
is added, the power supply can deliver
as much as 8 volts.

In consequence of such a high degree
of regulation, the new instrument has a
low effective internal impedance. This
is about .005 ohm when the entire out-
put voltage is employed for comparizon
with the reference voltage. Thus, the
voltage drop due to heavy load currents
is small. The low internal impedance of
the device suggests its adaptability as
a substitute for a storage battery
where constancy of output under vary-
ing loads is required. The regulation
ratio iz about 0.57¢. To duplicate the
performance of this apparatus with a

Blectronics

The regulated supply in use for electrolysis.

storage battery at an output of 1 volt.
it would be necessary to use a voltage
divider with 200-ampere fixed drain,

The regulated voltage supply may
also he connected as a constant current
source, if desired. The voltage drop
caused by passage of the load current
through a selected fixed resistance be-
contes the index which is compared to
the reference potential. When applied
in this manner, the device affords about
the same advantages as when employed
as a constant veltage source.
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Rl, R3—200 ohms

R2, R14, RI5—],000 ohms
R4—30,000 ohms

RS, Ri0—| megohm

Ré, R?, R21—150,000 ohms
R8, RY9, R24—10,000 ohms
RII, RI3, R27—500,000 ohms
RE2—300 ohms

R16, R28—400,000 ohms
RI7—50 ohms

R18—40,000 ohms

R19—3 000 ohms
R20—4,000 ohms

R22, R29—50,000 ohms
R23—22,000 ohms
R25—500 ohms

L REF VOLTAGE CONT *

R26—125,000-ohm potentiometer
Ct, C1—20 uf
C3—40 uf
C4, C6—500 upnf
C5—0.1 uf
C7, Ce—.001 puf
— 05 1 f
Cl10—1,000 f
CH—20 mh, 2 amp
REC—2-amp., full-wave selenium rectifier
Ti—power transformer, 5 v; 6.3 v; 750 v ¢.t.. 150

ma
T2—output transformer (special)
M—50-ua meter
Si—s.p.s.t, toggle switch
§2—s.p.d.t. rotary switch
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LECTROENCEPHALOGRAPHY

t1s an electronic method for re-

cording the brain’s electrical uc-

tivity. This activity consists of
trains of brain waves called action
potentials. Their frequeney and ampli-
tude depend upon the age, health, activ-
ity, emotional state, and other char-
acteristics of the patient. Children’s
waves tend to be faster than adults’,
and extremely rapid, sharply peaked
spotentials are characteristic of epilep-
tics. Movement of an arm or leg. hear-
ing a loud noeise, or even opening or
closing the eves will affect the action
potentials, Strong c¢motions such as
rage or fear may produce very inter-
esting patterns. For these reasons, elec-
troencephalograms are recorded with
the subject veclining in a quiet, semi-

~ Blectronics

ectronics 1in Medicine

Apparatus and methods for the detection

electrical activily

By EUGENE THOMPSON

darkened room, eyes closed. Under these
standard conditions, the Dbrain of a
normal adult emits an approximately
sinusoidal signal which varies continu-
ously in frequency from 1 to 100 eycles
and in amplitude from 1 to 100 micro-
volts, However, the predominant com-
ponents have a frequencey of about 10
cyeles and an amplitude of 10 to 50
nicrovolts. In most cases, the f{requency
and amplitude vary oppositely.
Although a great deal ix known
about the appearance of brain waves
in health and disease no one knows how
or where they arise, or what their pur-
pose is. It is interesting to note, how-
ever, that they are not unilke FM xig-
nals. Some experts regard this ax evi-
dence that they are nerve intpulses and
are frequency-modulated to prevent in-

Each pen of six-channel recorder is actuated by a Rachelle salt crystal.

Photos conrtesy OfFner Electronies, Inc.

terference from other electrical dis-
charges within the hody.

The photographs and diagram show
# rack-mounted electroencephalograph.
It is essentially a four-stage, push-pull,
resistance-capacitance-coupled ampli-
fier. Except for slight circuit variations
made by individual manufacturers, the
design shown  is  the basic  pattern
around which all these devices are con-
structed,

The three stages of voltage amplifica-
tion have a gain of over 2,000,000
{ahout 126 dh). This is more than
enough to detect and amplify signals
in the microvolt range. Triodes are em-
ployed in the first stage to keep tube
noise at a minimum. The relatively
slight loss of gain is counteracted by
the two pentode stages which follow,
Some manufacturers use nonmicro-
phonic pentodes in the first stage in
stead of triodes. Noises from x-ray or
diathermy equipment or from similar
sources are reduced by placing the pa-
tient in a screencd room, by shiclding
pickup cables, and by the bucking action
of the push-pull circuit. All three stages
ave decoupled to prevent the effects of
coupling through the common imped-
ance of the power supply. Push-pull
61.6's are used in the output stage to
provide sufficient power to overcome the
inertia ot the mechanical recording de-
vice. thus insuring faithful reproduc-
tion of the highev-frequency complexes.

The coupling condeusers are lavger
than those emploved in conventional
amplifiers to assure good low-frequency
response, The lowering of the high-fre-
quency limit is not a problem because
frequencies higher than 150 or 200
cveles are of no significance in electro-
encephalograms, No bypass condensers
are needed hecause of the push-pull
design, which bucks out the unwanted
a.c. components because they are 180
out of phase. If it were net for this
action of the push-pull circuit, sereen
bypass condensers with a capacitance
of several thousand microfarads would
have to he used to maintain the low-
frequency response,

The instrument incorporates an elec-

RADIO-ELECTRONICS for
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tronically regulated power supply be-
cause even slight variations in plate
voltage would distort the low-level sig-
nals. The supply can maintain the plate
and screen voltages to within a fraetion
of 19¢.

To permit accurate measurement of
the voltages picked up from the patient
despite slight changes in the gain of the
amplifier, a calibrating civeuit consist-
ing of a 1.5-volt dry cell and a series of
calibrating resistors is employed. This
circuit is shown at the input of the
6SF5 grid. By proper selection of re-
sistors, a standard calibrating signal
of 1, 10, 50, 100, or 1000 microvolts may
be introduced into the amplifier while
the record is being made.

Because of the cost and difficulties
in processing long photographic rec-
ords, they have been replaced in modern
equipment by plain paper or plastic-
coated-paper tape. Electrically driven
pens or heated styli are used to record
on these surfaces. The pen is fastened
to a moving coil, similar to the voice
coil in a loudspeaker. This coil is fed
by the output of the 6L6’s. Either an
electromagnet or a permanent magnet
may be used as the field supply.

A recording device which operates on
a more novel principle is illustrated in
the photograph. This instrument works
like a crystal cutting head. The am-
plified brain waves ave applied to a
Rochelle salt crystal. The crystal is dis-
torted in step with the variations in the
applied voltage and the resulting move-
ment is mechanically magnified by
levers which actuate the pen. The pen
reproduces the wave form of the hrain’s
action potentials. In the photo there arve
six recorders, each of which is driven
hy a separate amplifier.

The brain’s potentials are picked up
from the surface of the scalp with small
metal eclectrodes. These are dipped in
salt paste to reduce the skin resistance,
and held in place with a drop of collo-
dion. Front the electrodes, small flexible
wire leads pass through a shielded cable
to the input of the amplifier.

Two wires are needed to pick up the
brain waves. Each pair is referred to
as a lead. Theve are two types of leads,
unipolar and bipclar. In the former
type, one wire is located over some part
of the brain, and the other is attached
to some neutral point on the body, such
as an ecar lobe. In bipolar leads the
second wire is placed over some area of
the brain rather than on a neutral
point. In general, hipolar leads give
more information than unipolar ones.

The various leads are named accord-
ing to the lobe of the brain over which
they are placed and whose action poten-
tials they record. Thus in the unipolar
leads, there are right and left temporal,
frontal, and occipital leads, ete. The
bipolar leads are called bifrontal, bi-
temperal, and so on. The positioning of
the various electrodes requires a highly
specialized knowledgze of the topo-
graphical anatomy of the brain.

The combination of a lead, its ampli-
fier, and a recording pen is referred to
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as a channel. A minimum of four bi-
polar or six unipolar channels is re-
quired. Most clinical units have eight
channels.

Electroencephalographic diagnosis is
largely based on experiment although
some attempts have been made to re-
duce parts of the technique to a mathe-
matical basis. At present, however,
there is no substitute for the experience
of a trained electroencephalographer.
Most diagnoses are established by in-
spection of the record for an abnormal
preponderance of fast or slow wave
forms compared to the normal, or for
phase reversals between the signals
picked up from different points on the
surface of the head.

Electroencephalography has been used
with great success in the diagnosis and
localization of brain tumors, for the
diagnosis of various forms of epilepsy,
and for following the progress of pa-
tients being treated for these conditions.
Thus far there has been no correlation
between various types of psychoses,
neuroses, and the intelligence quotient
of the patient, and the pattern of his
brain waves. Thus, idiots and college
professors may have very similar

Blectronles | 59

Six amplifiers are mounted in rack at right.

electroencephalograms-—no reflection in-
tended upon the gray matter of the
professors! It must be added, however,
that electroencephalography is still a
young science, and that intensive inves-
tigations are continually being conduct-
ed which may lead to new uses.
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R1—I1.5 megohms, V3 watt, 1%

R2—1,000 shms, '/, watt, 1%

R3—I100 ohms, V, watt, 1%

R4—50 ohms, ¥, watt, 1%

R5—I10 ohms, !z watt, 1%

Ré—I ohm, Iy watt, 1%

R7, R8—5 megohms, I, watt

R9—1,750 ohms, /3 watt

RI0, R13—250,000 chms, !/» watt

RI1, R12—50,000 ohms, /2 watt

R14, RIS—!-megohm potentiometer

RI1&, RI7, R24, R25—2 megohms, !/ watt

RIS R21, R22, R23, R28, R2%, R3O0, R3I, RIS—
00000 nhms '/; watt

RI9, R20, R27, R26—100,000 ohms, Y watt

RI2—125 Ohms, 1h watt

Note—screen resistor of 65J7's should be connected to junction of tubes plate
resistor, decoupling capacitor, and decoupling resistor instead of direct to the B-supply.

R33, R34—5,000 ohms, 50 watts

R34—10,000 ohms, 2 watts

R37—50,000 ohms, 10 watts, with slider for
ad|usfmenf

R38, RIT—650 ohms, 15 w

CI, C? C! C4 C9 CIO CII Cl4—4-uf, &00-
volt p

Cs, Cs, C'l CB Ci2, CI3, CIs, Clé, CI7T—8-nf,
§00-volf eledrolyhc

CHI, CH2—20-h, 200-ma filter chokes

Tl—po»:er fransforrner 1,000 volt ¢.t., 200 ma,
6.3 volfs, 6.3 vnlis § volts

T2—filament 1ransformer &3 volts

St—s.p.s.t. switch

$2—S5-position tap switch

$3—d.p.s.t. toggle switch

B—1.5-volt battery
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Transmitter ready for flight. Atop box is a registering aneroid barometer.

HRQUGH balloon telemetering re-
search meteorologists and physi-
cists are gaining new tools with
which to probe the mysteries of the
upper atmosphere. As always. the elee-
tronic engineer is playing an important
role in the steady progress of science.

Two new small transmitters for radio
telemetering have heen developed at
New York University for weather bal-
loon use. The transmitters include mod-
ulation circuits, one for FM and the oth-
er for AM. Their unique, simplitied mod-
ulation circuits and their compact de-
sign make these transmitters useful for
voice communication, radio remote con-
trol, as well as telemetering systems.

Of particular interest is the new FM
transmitter circuit shown in Fig. 1.
Frequency modulation otfers considera-
ble advantage in signal-to-neise ratio
for line-of-sight transmission at the
higher frequencies.

Several transmitters were construct-
ed, at first using the conventional ve-
actance tube to obtain FM. Only a small
amount of deviation can be achieved by
this method and doublers must be used
to obtain a 150-kc swing.

The new circuit does not require fre-
quency multipliers, since the required

* New York University College of Engineering

deviation may be ohtained at the funda-
mental trequency. To do this a vacuum
tube (V2-a in Fig. 1) is used as a vari-
able resistance in series with the cath-
ode of the oscillator V1.

The frequency of a self-exeited oscil-
lator depends to some extent on the
plate voltage. Impressing an audio
sighal on the grid of V2-a varies the
resistance of its plate circuit, increas-
ing the plate current when the grid is
positive and decreasing it when the grid
is negative. Since the voltage drop
across the tube is proportional to the
current flowing through it, the tube acts
as a variable resistance.

These changes in voltage across the
modulator vary the oscillator plate
voltage at an audio rate. The plate
voltage changes on the oscillator vary
the oscillator frequency. To stabilize
the oscillator against changes in fre-
quency due to variations in battery
voltage, a neon-bulb voltage regulator
is used. Thus, only changes in the mod-
ulation signal produce a carrier swing.

The output of the oscillator is ca-
pacitance-coupled to a class-C r.f. amp-
littier V2-b., which acts also as an r.f.
limiter. To obtain a wide tuning range,
the resonant circuits of both the oscil-
lator and the amplifier are composed of

M

Telemetering

Transmitters

By LEON HILLMAN™

a combination of slug-tuned coils and
variable miea trimmers. The slug-tuned
coils are adjustable from the outside
and are used for fine tuning.

The transmitter operates on any

plate voltage between 180 and 270. This
wide range is desirable because the bat-
teries may have to be used for a long
period of time though they depreciate
due to current drain and low tempera-
tures in the upper atmosphere.

Power is supplied through the 5-prong socket.
Antenna and control leads come through side.

RAND!O-ELECTRONICS for
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The tuning range is from 20 to 100
me. Power output is approximately 1
watt. The transmitter uses two 3Ab’s.
These are dual triodes and therefore
are equivalent to four separate tubes,
One section is used for the modulator,
a second for the oscillator, and a third
for the r.f. amplifier. The extra triode
is unused.

The amplifier and oscillater coils are
wound on Y-inch forms with adjustable
powdered-iron cores, Both coils consist
of 5 turns of No. 14 enamel wire tapped
at the center. The turns are spaced the
diameter of the wire. The antenna
coupling coil consists of 2 turns of
plastic-covered wire around the center
of the amplifier plate coil.

A Dblocking oscillator (Fig. 2) con-
verts meteorological data into an audio
signal which may be transmitted. The
blocking oscillator ix, in effect, a feed-
back oscillator which quenches itself
periodically due to the time constant
of R1-Cl. By varving R1 the audio
frequency may be set between 10 and
500 cycles.

The blocking oscillator operates on
approximately 1 megacycle. The plate
coil is tuned by TC which is the sum
of the distributed capacitance of the
coil, the stray capacitance of the wir-
ing and the interelectrode capacitance
of the tube. The coil is wound with
10/40 litz wire on a Y%-inch form. The
plate coil has 100 turns wound in a
pie % inch wide. The grid coil, L, (Fig.
2) consists of 75 turns in a pie similar
to the plate winding. The windings are
spaced % inch apart.

The audio frequency may be used for
operating frequency-sensitive relays in
a control receiver. To show how the
blocking oscillator is used for tempera-
ture measurement, consider what hap-
pens when a high resistance with a
large temperature cocfficient is exposed
to the atmospherc. The resistor re-
places Rl in Fig. 2. Since its resistance
varies in proportion to the temperature,
the blocking oscillator produces an
audio frequency which is dependent on
the temperature. Using a chart show-
ing frequency as a function of resis-
tance and temperature, the ground op-
erator compares the received audio fre-
quency with the values on the chart to
determine the atmospheric temperature.

The antenna is important. since sig-
nals must be transmitted for long dis-
tances. A conventional half-wave verti-
cal dipole is best for the purpose. For
receiving, a wvertical dipole is used in
most cases, although some experiments
with an omnidirectional circularly pol-
arized antenna have been successful
Sometimes it is ncecessary to locate the
position of the balloon in flight. In such
cases a highly directional antenna with
32 elements in a lroadside array and
a receiver provided with lobe scanning
and an oscillograph for observation are
used.

The transmitter is built on a
U-shaped frame and is completely
shielded with an aluminum cover. The
r.f. amplifier is shielded from the os-
cillator with a thin aluminum parti-
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tion which does not extend completely
across the chassis hut separates the
r.f. coils and leaves room for the coup-
ling condenser and filament- and plate-
supply leads. A small five-prong plug is
used for connecting the battery supply.
The antenna and signal leads are
hrought out through grommeted holes
in the aluminum cover. To eliminate
weight and extra ¢components the neon
hulbs are not mounted in sockets, In-
stead, they are force-fitted into a
slightly undersize hole in the alumi-
nun chassis. Since the underside of the
chassis, containing all of the wiring and
most of the cireuit eomponents, meas-
ures only 3 x2 inches. the transmitter
is built in planned stages. After the
tube sockets and power plug are
mounted, the tube filament leads and
the plate power leads are wired in, The
r.f. coils are mounted next and connect-
¢d. These are followed by the r.f.
chokes, tuning trimmers, and the re-
maining coniponents.

Adjustments

The transmitter is tunced with the
cover removed by adjusting the oscil-

FA
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The AM transmitter. Metal sections are re-
moved from the chassis to reduce weight.

lator trimmer until the desired fre-
quency is reached. The amplifier trim-
mer is adjusted next with the antenna
disconnected. until the amplifier plate
current drops to a minimum. The cover
is then replaced and the tuning re-
peated by adjusting the cores of the r.f.
coils. A 10-mc tuning range can be

FM TRANSMITTER PARTS LIST—Fiq. |
R1—47,000 ohms, 2 watt
R2—4,700 ohms, '/, watt
R3—270,000 ohms, !/; watt

R4—4, ohms, | watt

R5—8,200 ohms, /7 watt

Cl, C2—200-ppf, mica

C3—100-puun!, mica

C4, C7, C8—3-30-puf mica trimmer
CS, C4, C9—.00l-pf, paper

LI, L3—iron-core r.f. coils

L2, LS, L6—2.5-mh r.f. chokes
L4—antenna-coupling coil (see text)

BLOCKING OSCILLATOR PARTS LIST—
Fig. 2

Rl—I-megohm pohnﬂgmcter

R2—82,000 ohms, '/? watt

R3—100,000 ohms, '/, watt

R4-=20,000 ohms, !f; watt

C1—0.28-uf, paper

C2—150-upf, mica

C3—.05-uf, paper

C4—0.1-nf, paper

TC—1-m¢ tuned circuit (see text)
L—Tickler coil (see text}

AM TRANSMITTER PARTS LIST—Fig. 3

RI, R2—A47,000 ohms, '/; watt
R3—470,000 ohms, '/; watt
R4—4,000 ohms, I/f watt
R5—15,000 ohms, II; watt
R&—200,000 ohms, /; watt
Cl, C4—100-uuf, mica

C2, C3, C9—.001-pf, paper
C5—3-30-ppf mica trimmer
C6, CT1—500-ppuf, mica
C8—100-pyuf variable

L1, 12, L4—=2.5-mh r.f. chokes
L3—r.f. coil [see text)
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covered with the slug-tuned coils. For
greater variations, the cover is removed
and the trimmers are readjusted.

In preparation for a balloon flight,
the transmitter is placed inside a corru-
gated carton lined with 1 inch of Styro-
foam insulation to minimize the effects
of the outside temperature. The bat-
tery pack consists of as many 67%-volt
hatteries, connected in series-parallel,
as are required for the flight duration.
Several 1%-volt batteries are included
in the pack for filament supply.

Other circuit designs

In addition to the FM transmitter,
several other circuits have been tested
and flown, For transmission ranges ex-
ceeding the line of sight, it was neces-
sary to employ frequencies below 20
me. An AM transmitter with a power
output of 2 watts was developed. To
ohtain modulation with a minimum of
components an unconventional circuit
was used. This is shown in Fig 3. Three
paralleled 3A5 sections are used as a
series resistance, as in the FM trans-
mitter. With AM, however, the tubes
are in series with the plate-voltage
supply of the r.f. amplifier. Fig. 3 er-
roneously shows four sections of the
3A5’s in parallel, In practice, only three
sections are used. The remaining tricde
section can be used as the blocking
oscillator if one is used.

The AM transmitter is crystal-con-
trolled, using a Pierce oscillator. The
three 3A5 sections provide a high per-
centage of modulation. Plug-in coils are
used in the r.f. amplifier. The circuit is
tuned with a variable air condenser.
The amplifier may be used as a douhler
by tuning the tank circuit to twice the
oscillator frequency. It is neutralized
with a small mica trimmer condenser
C5. The tube is neutralized with the
B-plus lead disconnected from the amp-

lifier. A pickup coil connected directly
to the plates of a cathade-ray oscillo-
scope is used as a detector of r.f. The
neutralizing condenser is rotated until
no r.f. envelope is seen on the ’scope
screen for any position of the tank
condenser,

To measure the power output of the
transniitter, a three-turn loop is wound
around the tank coil and connected in
series with a coil, variable condenser,
r.f. milliammeter, and a 22-ohm nonin-
ductive load resistance. With the in-
ductance and capacitance tuned to
series resonance, the power output is
caleulated from Ohm’s law, where P
equals I'R. With the transmitter as
shown, the r.f. current is about 300 ma,
corresponding te a power output of 2
watts. With the plate voltage set at
270, the transmitter will draw approx-
imately 20 ma at no load. With the
dummy load applied the plate current
rises to about 35 ma.

If a half-wave or other resistive an-
tenna is coupled to the transmitter, the
plate current will also read 35 ma. A
half-wave antenna connected direetly
to the plate of the amplifier tube is
most satisfactory. The transmitter will
operate on any B-voltage between 150
and 300. Two separate 1'2-volt filament
supplics are required. The four tubes
and tank coil are mounted on top of an
aluminum plate measuring 3 x 4 inches.
Total weight of the transmitter with-
out batteries is 8'2 ounces.

The AM design has been tested thor-
oughly—on many occasions it has
transmitted signals from the upper at-
mosphere for over 9 hours and for a
distance of 400 miles.

These transmitters have bheen use-
ful to meteorologists for making upper-
air measurements and for obtaining in-
formation on the movement of an air
mass. Attached to meteorological bal-

The FM transmitter. The vertical shield separates the oscillator and amplifier.

loons which move with the air currents,
the miniature radio transmitter relays
vital data to a ground receiving station.

Not standard radiosondes

The equipment ditfers from the
standard radiosonde in the long period
over which it is required to operate and
the longer distance from which recep-
tion is required. The standard radio-
sonde transmitter is sent aloft and the
balloon continues to rise until it reaches
approximately 60,000 feet. Then the
balloon bursts and the equipment de-
scends to earth on a parachute. The
total time for ascension takes about
an hour, With the new balloons and
control equipment the flight lasts many
hours, frequently eight or nine, and
the transmitter provides required data
continuously.

To achieve a range of several hun-
dred miles, it has been found neces-
sary to use transmitters with a power
output of at least four times that of
the standard radiosonde, which is usu-
ally only 250 mw. The transmitters de-
veloped at New York University Col-
lege of Engineering are unique for
their compactness, low weight, high ef-
ficiency, and novel civeuit arrangement,
Though designed Dhasically for balloon
telemetering, they can be applied to
other services where lightweight, low-
drain transmitters are required, They
may be used for amatcur or point-to-
point communication,

A photo of a transmitter ready for
flight is shown on page 30. A chrono-
metric pressure unit is shown on top of
the case. This is a unit used to produce
the pressure-indicating signals. It con-
sists of an aneroid cell, a small 3-volt
d.c. motor and an insulated drum with a
metal helix and two closely-spaced
metal contacts on its surface. The dia-
phragm of the aneroid cell is linked to
a metal arm that rests on the surface
of the drum. The position of the arm on
the drum depends on the atmospheric
pressure. The helix and the two con-
tacts are arranged to close a series eir-
cuit consisting of a 90-volt battery and
a 15,000-ohm resistor when the arm
touches either of ‘them.

The drum is driven by the motor. As
it revolves, the arm touches the two
contacts in turn and produces two
reference pulses. As the drum continues
to rotate, the arm touches to helix mo-
mentarily to produce a single key pulse.
The time interval bhetween the second
reference pulse and the key pulse de-
pends on the position of the arm on the
drum. Since the arm is cvontrolled by
barometric pressure through the an-
croid cell, the unit can be calibrvated so
pressure can be determined by the in-
terval hetween reference and key pulses.

This tyvpe of pulsing mechanism can
be used in a number of ways. The pulses
could be used to key an audic oscillator
that has been blocked with a high nega-
tive bias or even used to key the block-
ing oscillator so temperature and pres-
sure signals can be transmitted simul-
taneously.

RADIO.ELECTRONICS for
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The author discusses relaxation oscillators and

points out the advantages of using thyratrons

By ALLAN LYTEL*

HE relaxation oscillator has been

used as a sweep generator in tele-

viston sets, but it has a number of

definite disadvantages and has
been practically superseded by other
types. Its stability is not as great as
that of the sweep oscillators used in
modern television receivers, and the
problem of getting a perfectly linear
sweep is much greater. It is a funda-
mental ¢ircuit, however, and the student
of television sweep circuits should be
familiar with it as an aid in under-
standing such cireuits in general, More-
over, it does find a wide practical field
in oscilloscope time-base sweep genera-
tors. in which it is almost universally
used.

The time-hase pencrator is one of the
most important parts of an oscilloscope.
I1 furnishes to the horizontal amplifier
a signal which sweeps the spot across
the sereen at the sante time the test sig-
nal is moving it vertically. Without the
horizontal sweep, the test signal would
simply trace a thin vertical line, and
it would he impossible to observe the
shape of the wave,

VOLTAGE

TIME —>
Fig. I1—Ideal oscillator gives sawtooth wave.

The signal needed for the sweep is
shown in Fig. 1. When the voltage is
lowest {the point marked L). the spot
is at the left of the screen. As the volt-
age rises linearly, the spot sweeps
across the screen at a uniform rate of
speed. When the voltage is maximum
(at R), the spot is at the right of the
screen. The voltage then collapses very
quickly, and the spot returns to the left
of the screen so fast that it cannot he
seen.

Because of the resemblance of the
wave’s shape to the teeth of a rip saw,
the wave is called a sawtooth, For ideal
* Temble University Techuical lostitute, Phila-

delphia, Pa.
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results the rise in voltage should be
uniform; if it is not, a sine wave would
appear compressed on one side of the
screen and expanded on the other. The
collapse of voltage must be as fast as
possible—that is,the lines in Fig.1 from
R to L should be as nearly vertical as
possible—so that the spot will be invisi-
ble when it is traveling from right to left
back across the tube face. If this col-
lapse is too gradual, the 'scope will show
a horizontal line trailing from the right
end of the observed wave toward the
left,

The time-base gencrator which fur-
nishes this saw-tooth wave in almost
every general-purpose oscilloscope is es-
sentially a simple relaxation oseillator.
The basic circuit is shown in Fig. 2-a.
High voltage is applied to a capacitor
C in series with which is a resistor R
and across which is a gas-filled tube V.,
This may he a neon lamp or a voltage
regulator, such as the 0A3, OB3, OC3,
or OD3, depending on the B-voltage.

When voltage is first applied to the
uncharged capacitor, the electron flow—
electrons passing from one plate of the
capacitor through the B-supply to the
other plate—is very rapid. The rate of
flow hecomes slower and slower, how-
ever, as the capacitor becomes charged.
All this time R slows up the charging
of the capacitor because the current
passing through R creates a voltage
drop acress it. This drop detracts from
the voltage available to the capacitor.
However, as the current gets smaller
and smaller, this drop gets less and less,
finally dropping off to zero when the
capacitor 1s fully charged.

The gas tuhe has two electrodes, a
plate and a eathode. There is no heat-
er. The tube is filled with an inert gas
which is responsible for the action of
the tube. Neon in the tube is quite com-
mon, although there are several other
gases that would serve as well.

With only a small applied d.c. volt-
age, the tube does not conduct. At a cer-
tain potential, the gas breaks down into
electrons and ions. The electrons arve
negative and go to the plate; the ions

Television

Relaxation
oscillator furnishes
time base for Dumont oscilloscope.

are positive and go to the cathode. The
tube conducts heavily. The voltage that
causes the tube to jonize and conduct is
the ionization potential. After the tube
breaks down the applied voltage may
be reduced and the conduction will ¢on-
tinue. At another voltage, lower than
the ionization voltage and greater than
zero, the tube stops conducting. This is
the deionization potential.

The capacitor is capable of charging
to the full potential of the B-supply. In

practice, however, the B-voltage is
made greater than the breakdown volt-
Y . -~
Ay o
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- !

3

Fig. 2-a—This is basic gas-tube oscillator.

p
Pt SUPPLY VOLTAGE
Y R IONIZATION
g VOLTAGE
S
E
L=
£
hi DE-IONIZATION
7 VOLTAGE
[4
L,
0 VOLTAGE
A TIME —=

Fig. 2-b—AB shows normal capacitor charging.

age of V. When the capacitor has
charged enough so that its voltage
equals the tube bhreakdown value, the
gas within the tube ionizes. The tube
conducts.

Now the conducting tube across the
capacitor is in effect a low resistance.
It shorts the capacitor and causes it to
lose its charge. The loss continues until
the eapacitor voltage is so low that the
tube no longer has enough potential
across it to maintain the ionization. It
stops conducting. The effective low re-
sistance is removed from aecross C,
which is then free to charge up again.

Fig 2-h is a graph of the action just
described. The dotted curve AD shows
how a capacitor ordinarily charges. At
the beginning voltage rises fast and
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tairly uniformly; but, as the capacitor
nears full charge, the rate of change
bhecontes smaller.

In the circuit of Fig. 2-a, however,
the maximum capacitor charge is lim-
ited to the ionization voltage of the
tube. After the initial c¢ycle, the mini-
mum charge is limited to the deioniza-
tion voltage of V. The circuit thus does
two things: it causes the capacitor to
charge and discharge periodically, and
it restricts the changes in capacitor
voltage to a certain part of the normal
charging curve.

Note the resemblance between Fig.
2-b and the ideal saw-tooth sweep volt-
age in Fig. 1. The voltage rise is not
quite straight; but if the supply voltage
and the breakdown voltage of the tube
are chosen correctly, only a compara-
tively straight portion of the curve will
be used and the 'scope trace will be
linear enough for most purposcs. To get
a fast discharge so that the return
traces will be invisible, the tulie should
conduet as heavily as possible when it
breaks down.

The frequency of the saw-tooth volt-
age can be controlled by choosing vari-
ous values of resistance and capaci-
tance. If the resistor is large, it will
create a large voltage drop when the
charging current passes through it.
This will delay the application of full
power-supply voltage to the capacitor
and lengthen the charging time.

If the capacitor is large, more cur-
rent must flow before it will charge to
a given veoltage. This, too, takes more
time. To lower frequency, then. the ca-
pacitor or resistor (or both) must be
increased in value. To raise frequency
these values are reduced.

Fig. 3 shows one possible type of os-
cilloscope sweep generator. The switch
selects various values of capacitance to
allow a rough adjustiment of the sweep
frequency. The resistor R1 is variable
and is used to make fine adjustments in
frequency.

In order to stop the pattern on the
oscilloscope sereen so that it can be
examined, the sweep frequency must he
either equal to that of the signal or
else a submultiple of it. To examine a
5,000-cycle signal, for instance, a sweep
of 5,000 cyvcles will allow one cycle of
signal to appear on the screen. A 2,500-
cycle sweep would show two cycles, and
a 1,250-cvcle sweep would show four
cycles. Sometimes sweeps higher than
the signal are used. A 10,000-cycle
sweep would show one-half cycle. In
such cases the sweep frequency must
e an exact multiple of the =ignal fre-
quency.

Using the resistor (R1 in Fig. 3) to
set the sweep frequency exactly (and it
must be exaet to make the pattern
stand still) is a very difficult joh. Even
steady hands are not the solution be-
cause the frequencies of signal and
sweep are always at least slightly
affected by temperature and changes in
line voltage. Some method of synchron-
izing the sweep with the signal fre-
quency is always used. R2 in Fig. 3 is

Television

the potentiometer used for synchroniza-
tion control,

A portion of the test signal that is
to be viewed is applicd across R2. (This
is done within the ’scope.) Let us sup-
pose that this tube will fire at 100 volts.
If the cathode is a ground potential,
the tube will fire with 160 volts on its
plate. As soon as the condenser reaches
this voltage in its charging curve, the
tube will conduct.

lfil%?

POL:
P 0 8 ¢

Fig. 3_R2 controls amplitude of sync signal.

If the test signal is a sine wave, it
will increase and decrease the voltage
at the cathode of the gas tube, Suppose
that the signal that is applied across
the resistance R2 has a peak value of
10 volts.

If the resistance arm is at the top,
the full voltage of this 10-volt sync is
applied to the cathode. When the sine
wave reaches its positive peak, the
cathode is 10 volts positive, However,
this tube requires 100 volts from plate
to cathode before it will fire or ionize.
This means that the plate voltage witl
now have to increase to 110 volts be-
fore the tube will fire.

When the sine wave reaches the nega-
tive peak, the cathode will he 10 volts
below ground or 10 volts negative. Since
the tube needs 100 volts across it, the
tube will now fire with 90 volts on the
plate since the cathode is 10 volts nega-
tive. This means that the tube will fire
at every megative peak of the applicd
gine wave. The sweep will then be at
the same frequency as the signal being
observed.

To make the sweep frequency one of
the submultiples of the signal, the
sweep frequency controls SW and Rl
are adjusted to approximately the fre-
quency desired .and R2 is again ad-
vanced. If it is adjusted to one-third of
the signal frequency, for instance, every
third sine wave will cause the tube to
conduct.

Advancing R2 too far and introduc-
ing too much sync voltage will destroy
the linearity of the sweep voltage.
Therefore, when using the ’scope, it is
important to set the sweep controls as
close as possible to the correct fre-
quency—so that the pattern very nearly
stands still—and then advance the
sync control as little as possible until
the pattern is stationary. On most
'scopes it should never be necessary to
rotate the sync control more than a
few degrees unless the signal being ob-
served has a very low level.

A somewhat better (and more usual)
sweep generator appears in Fig. 4. It
uses a gas-filled triode or thyratron,
such as the 884, 885, or 6Q5-G. In these,
the grid can be used to set the break-
down voltage; if grid voltage is made
more negative, the voltage necessary to
fire the tube is higher. For this reason,

the syne voltage can be applied to the
grid instead of the cathode.

Another advantage of the thyratron
is that it passes more current when it
breaks down than the neon or voltage-
regulator tubes shown in previous fig-
ures; that is, its resistance is lower. As
a result, the capacitor discharges fast-
er, the return trace is less likely to be
visible on the screen, and the generator
can be used at higher frequencies. In
addition, the breakdown voltage of a
thyratron can be predicted more ac-
curately, thus making it a more stable
device. Since firing and deionizing po-
tentials are adjustable (by means of
grid bias), it is possible to adjust any
given tube to operate on the most linear
portion of the capacitor charging curve
to obtain the most linear sweep.

Two refinements are included in the
generator of Fig. 4. A limiting resistor
R2 is in series with the usual charging
resistor R3 to make adjustment of R3
easier. Without a limiting resistor, the
lowest resistance settings of R3 would
not he very useful, and some of the 270
degrees of rotation usually possible for
a potentiometer would not be used. A
second rotary switch SW is provided to
change the source of syne voltage. In
the INT position, sync is taken from the
signal being fed to the vertical ampli-
fier (or plates). The EXT position is
connected to a terminal on the front
panel so that any desired source can be
used for syne. And placing the switch
in the LINE position connects the 60-
cyvele line to the sync input feor use as
a sync source.

LINE EXT INT  THYRATRON _COARSE FREQ

SWEEP OUT

a2 7

FINE FREQ

Fig. 4—This is a typical 'scope oscillator.

Ordinarily, oscilloscopes are provided
with a vertical and a horizontal ampli-
fier. Usually, the signal under test is
fed through the vertical amplifier to the
vertical plates. Almost invariably, the
sweep generator signal (when it is
used) is fed through the horizontal
amplifier because it does not have suffi-
cient amplitude to be fed directly to the
plates. This has the additional advan-
tage of providing a gain control (the
horizontal amplitude control) which
can be adjusted to make the sweep
cover the screen or any portion of it
which may be desired. Amplitude of the
sweep signal determines the width of
the pattern on the screen.

'Scope amplifiers must have good
frequency responsc past the audio
range. This is especially important for
the horizontal amplificr because the
saw-tooth wave form includes much
harmonie energy. If this is net trans-
mitted to the C-R-tube plates faith-
fully, sharp corners of the wave will
be vounded off with resultant distor-
tion of the pattern.

RADIO-ELECTRONICS for
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Radio Set and Service Review

LOW-PRICE portable tele-
vision receiver has finally been
made available to the TV-con-
scious public. Pilot has come
out with its “Candid T-V” Model TV-37.
1ts 3-ineh cathode-ray tube produces a
picture 2 inches high and 2% inches
wide. Housed in a mahogany-finished
Masonite cabinet 1412 inches wide, 13%
inches deep and 9% inches high, it is
just the right size for a student’s desk
or for a small table in a busy execu-
tive's office.

It operates from 105-120-volt 60-cycle
a.c. lines and tunes ¢hannels 2 through
13 in two bands.

Weighing only 14% pounds, it is easy
and convenient to carry on vacations
and husiness trips. An indoor-type an-
tenna made of 300-ohm ribbon trans-
mission line c¢onvenient for placing
under a rug or hanging on a wall is
furnished with the set. A leatherette-
covered carrying case with a built-in
telescopic dipole antenna e¢an he ob-
tained if desired.

The sct is easy to operate. Panel con-
trols are: ON-OFF VOLUME, DBRIGHT-
NEss, TuNinNGg, and CoNTrRasT. The
power switch is on the volume control
and operates in the usual manner.

The tuning eontrel consists of a vari-
able condenser shaft and bandswitch

with c¢oncentriec shaft. Channels 2
through 6 are tuned with the band-
switch in the Low position and 7

through 13 with the control set on High.
Continuous tuning is used between sta-
tions on each band. The variable-con-
denser tuning, a novelty in TV receiv-
ers. appears to work very well. Pilot’s
copper-plate condensers, first xeen in
the Pilotuner. are used.

Hold, centering. and focus controls
are on the rear chassis skirt. They are
provided with insulated knobs with
slots for screw-driver adjustment when
necessary.

The set uses transformerless power
supplics with one side of the line con-
nected direetly to the chassis. This does
not constitute a shock hazard because
the set must be fully enelosed in the
cabinet hLefore power ean be applied
through an interlock type of power
cord., The control shafts are insulated
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from the chassis so as to avoid shock,
even with the control knobs removed.

The circuit

The circuit of the set is shown on
page 37. The 21 tubes and their func-
tions are: 12AT7. high- and low-band
r.f.amplifier ; 12AT7,high- and low-band
mixer; 12AT7, high- and low-band os-
cillator; four 6AU6¢'s, if. amplifiers;
6AUS6, ratio-detector driver; 6ALS,
ratio detector; 35B3, a.f. amplifier;
6BAG6, video amplifier; 6AU6, sync am-
plifier and d.c.-restorer; 128SN7-GT,
horizontal multivibrator; 12SN7-GT,
horizontal amplifier; 12SN7-GT, verti-
cal multivibrator; 128SN7-GT, vertical
amplifier; 35W4, negative rectifier;
2576-GT, positive rectifier; 25L6-GT,
oscillator (r.f. power supply); 1B3-GT,
high-voltage rectifier; and 3KP4 cath-
ode-ray tube.

The front end or tuning assembly of
the set uses separate oscillators, r.f.

Fig. 1—This set employs separate tuning condensers for high- and low-band

The ~*Candid T-V*>°> Model TV-
37 is America’s lowest priced
televiser, selling for S99.50

amplifiers, and mixers for the high and
low bands., Each band has its own coils,
tuning condensers and tube circuits.
The bandswitch connects antenna and
B-plus to the section in use. The tubes
in the front end are duo-triodes, one-
half of each tube operating on the high
and the other half on the low band.
The r.f. amplifiers are of the ground-
ed-grid type, coupled to the antenna
through fixed-tuned band-pass trans-
formers adjusted with 30-ppf trimmer
condensers. The r.f. amplifier plate cir-
cuits and mixer grid circuits are
coupled through band-pass transform-
ers with primaries and secondaries
tuned by the front and middle sections
of their respective tuning condensers.
The oscillators use tuned-plate un-
tuned-grid circuits. The underside of
the set is shown in Fig. 2. The front-
end assembly is on a sub-chassis at the
front of the set. The oscillator and r.f.
coils are on the forms on each side of
the three tube sockets on the sub-
chassis. The construction of the oscil-
lator tickler coils is novel, These coils,
L1 and L2, are silver-plated brass

TV channels.
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right-angle brackets fastened to the
chassis so the sides pass close to the
oscillator plate coils. The coupling be-
tween the ticklers and the mixer grid
coils is sufficient to provide injection
for the mixer. L1 and L2 are pointed
out in Fig. 2.

The receiver uses the inter-carrier
system—the common i.f. amplitier strip
passes hoth video and audio signals
simultaneously. Impedance coupling is
used between the stagger-tuned if.
amplifiers. The first i.f. stage is fed
from a 23.5-mc permeability-tuned coil
comnion to both mixers. The first, sec-
ond, third and fourth stages are tuned
to 25.6, 22.0, 21.6 and 24.8 mec respec-
tively.

Semi-fixed bias is used on the grids
of the r.f. amplifiers and on the first,
second, and third i.f. amplifiers. The
amount of bias is adjusted with the
contrast control.

The video detector is a 1N34 ger-
manium diode. It is in a can along with
a sound trap, L3, tuned to 21.25 mc to
prevent sound from reaching the grid
of the video amplifier. The detector is
followed by a 6BAS6 video amplifier com-
pensated for flat response to ahout 3.8
me. The output of the 6BA6 is capaci-
tance-coupled to the cathode of the
3K P4 cathode-ray tube.

The syne voltage developed across

the 5,600-ohm video amplifier load re-
sistor is coupled to the grid of a 6AUG
sync amplifier. This tube, a class-AB2
amplifier, amplifies the syne signals and
passes them through integrating and
differentiating networks to the hori-
zontal and vertical multivibrator-type
sweep oscillators.

Since the sync amplifier operates
class AB2, the d.c. voltage across its
cathode resistor varies with the average
peak-to-peak signal amplitude. This
voltage corresponds to the d.c. com-
ponent of the picture. A part of the
voltage is tapped off and applied to the
grid of the C-R tube for d.c. restora-
tion.

The sweep voltages are developed by
12SN7 multivibrators. Each one works
into a 12SN7 push-pull deflection am-
plifier. The horizontal oscillater plates
are grounded through load resistors and
the cathodes are connected to a nega-
tive supply used for bias. The hori-
zontal size is controlled by a trimmer,
T8, across the output of the oscillator.
Linearity is controlled by the combined
settings of T8 and another trimmer,
T9, between the plate of T1 and the
grid of T2 in the hovizontal anplifier
tube.

The vertical oscillator has its plates
connected to B-plus and cathodes to
ground in the conventional manner.

TICKLER COILS

Fig. 2—Dial drums are on the two tuning condensers. Arrows show novel tickler coil straps.

The vertical size is controlled by the
setting of the 5-megohm resistor, a part
of the load resistance of T2, one of the
multivibrator triodes. Vertical linearity
is maintained by the feedback network
consisting of two .0015-pf capacitors
and a 1.2-megohmn resistor between the
plate of the multi-vibrator triede T2
and the grid of the vertical amplifier
TI1.

The vertical and hovizontal hold con-
trols are variable resistances in the
grid returns of the second multivibrator
triodes. They control the frequencies of
the oscillators by changing the time
constants of the circuits.

Focusing is adjusted hy varying the
voltage on the focusing electrode.

The plates of both deflection ampli-
fiers are connected to the B-plus supply
and the cathodes to the output of the
negative or bias supply. This arrange-
ment increases the effective plate volt-
age on the amplifiers and provides suffi-
cient sweep voltage for the deflection
plates.

High voltage for the C-R tube is de-
veloped by an r.f. power supply. This
is in the large can on the rear of the
chassis, Fig. 1. The plate and screen
of the 25L6-GT oscillator are returned
to ground and the cathode to the nega-
tive supply. R.f. feedback to the oscil-
lator grid is picked up by a spring clip
around the lower end of the 1B3-GT
high-voltage rectifier envelope.

There are two B-supplies in the set.
One, using a 25Z6-GT, delivers ahbout
120 volts positive with respect to the
chassis. This tube feeds all tubes in the
set except the sync amplitier, horizontal
oscillator, and high-voltage oscillator.
The other, using a 35W4, develops a
negative voltage and supplies bias
throughout the set as well as operating
voltage for tubes not supplied by the
2576-GT.

The heaters of the tubes are con-
nected in series-parallel filament strings
with R-C filtering between most of the
tubes.

The set was tested for several weeks
in a number of New York City locations
and was found to work nicely in all of
them—even when using the 300-ochm
indoor antenna. It was not possible to
eliminate ghosts in all locations. This,
of course. is to be expected when no
special precautions are made to orien-
tate the antenna. The set is very stable
and it was not necessary to retune the
set after it was turned on.

The line cord is connected permanent-
ly to the back of the cabinet. This pre-
vents the set owner from operating the
set with the cover removed, thus expos-
ing himself to shock. This is an excel-
lent feature for the owner but not for
the poor serviceman who tries to serv-
ice the set. He can’t check the receiver
without removing it from the cabinet
and he won’t be able to supply power
to the set until it is in the cabinet. This
handicap to servicemen was mentioned
to the manufacturer and it was stated
that very likely in the near future, line
cords minus cabinets would be made
avatlable to servicemen on request.
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Rolling Our Own Qutput Transformer

— Another Langham high-fidelity adrontureo

Al phetogiaphs courtesy U, S, Nary

This is one of several ways to make the form.

Finishing the form. Forms may also be made
of electrical fiber scored and folded square.

By J. R. LANGHAM

HE first time 1 ever wound an
output transformer was way back
when. I was just getting interested
in radio, and the XYL was just a
YL. I wasn't even in the radio business

I was just an amateur. Money heing
very scearce those days, 1 could not af-
ford to buy a decent output transformer
for my amplifier. 1 had a little open-
frame 39¢ special and blamed it for the
distortion and the short frequency
range. I ached to be able to spend ten
or twelve bucks for a hi-fi job, hut I
just didn’t have the long green stuff.

It was the YL who put this particu-
lar bug into my head. *Why don’t yvou
make vour own?” she suggested.

“Me? Wind a transformer myself?”
It was absurd. Transformer winding
was an esoteric art reserved for the
mysterious high-priests of electronics,
It was unthinkable—but [ thought of it
just the same. I heard of a guy who
wound transformers, and 1 made a pil-
rrimage to see him. le talked, 1 lis-
tened, 1 bought =ome beer and was re-
spectful. and he gave me an old burned-

Above, left—First layer wound in place. To start second layer insert glassine paper under wire
so that wire is at least one-eighth inch from paper's edge, and roll it on with the next turn
of wire. {Photo right.) Paper secures and stiffens ends of windings.

out 300-ma power transformer and some
insulating paper.

“llere,” he said. “This’ll make vou a
honey of an output transformer.”

[ gulped. *How do I go about it?”

“First un-pot it and knock the lami-
nations apart. Heat them up and then
let them cool slowly so they’ll get soft.
Measure your window carefully and de-
cide how many turns yvou want of what
size wire. You know your impedance
ratio, so you know the turns ratio. Get
a wire table. Make the primary about
half the space available. Put in at least

T —Y

‘FM)T N°12 SEC TO SPKR
Pl d N -

[« T ¥ , \| |
al [/'
\
3000T N° 28

FINISH
—
PRI TO 2A3'S
— —0

START

Schematic and specifications of the windings.

three  secondaries and  parallel ‘em.
That’s to give good highs, Design it."

I gulped and went home with my
booty. I melted the tay out and pulled
the ugly thing out of the case. 1 ham-
mered the laminations apart and
cooked them in an electric oven over at
the technical school. That was to anneal
the iron and soften it. It had te cool
=lowly to do it. I spent a morning eas-
ing the temperature up slowly, and then
I just shut the oven off and left the
laminations in there with the door
closed. That was on a Saturday, and 1
came hack on Monday to take them out.

Well, the texthooks gave me most of
the dope: the cfficiency varies with the
amount of copper in the window; bass
response is determined by the primary
induetance; treble response depends on
the leakage inductance (mostly). I
knew 1 wouldn’t have to worry about
capacitance because it was to be used

RADIO-ELECTRONICS for
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Should an end turn cut through the glassine,
lay a strip of paper under it as shown above,

and loop it back, winding other turns over
it. Pull the loop up snug after a few turns.

e - . .

Finishing winding. Place paper loop as shown,
wind a few turns over it, pull up loop ends
and continue. On next (last) layer pull end

turn through and pull loop ends tight. If
winding ends midway, use loop as above, wind
a few turns over it and slip end turn through.
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from tuhe to speaker and therefore was
a low-impedance aifair. My impedance
ratio was from a pair of 2A3’s to a
16-chm voice coil and amounted to
5000:16, or 312.5. I knew the turns
ratio had to be the square root of that:
17.7 approximately. Plain arithmetic
gave me that and it meant there had
to be 17.7 primary turns for each sec-
ondary turn.

I forget now just what the dimen-
sions of my window were, but [ remem-
her deciding that 6,000 turns of No. 28
wire would come very close to filling
the hill for the primary. The figure of
6000/17.7 meant 340 on my secondary
would get the needed impedance ratio.

My friend had told me to make at
least three secondaries. That didn’t
really mean much so I called him on
the phone. “Why, it’s simple,” he an-
swered. “To get good high-note response
you have to have good coupling. So
make three secondaries: one next to the
core, another hetween the two halves of
the primary, and the third on the out-
side. T'hat way vou get hetter coupling
between the primary and secondary.
Just tie all three of the secondaries in
pavrallel.”

“But I figured 340 turns for my sec-
ondary and 2’

“That’s fine,” he said. “Make three
of them and tie 'em together. Just use
a smaller-size wire so you can accom-
modate three 340-turn windings.”

“But about this high response busi-
ness,” 1 said. “The books say it's a
matter of leakage inductance and . . .

“That’s just a measure of the coup-
ling. With low-impedance stuff the
coupling is all that limits your high
notes. I‘orget the capacitance.”

I sat down again with my wire tables
and figured. 3 X 340 meant 1,020 turns
had to go into that space and, what
with the thickness of the insulation—
hmmmm. No 12 wire ought to be about
right. A trifle light, but No. 11 would
be too big. I drew up my winding
sketch. (See diagram.)

Now came the big problem: how to
do the actual winding. There were sev-
eral lathes over at the technical school,
and the management said I was wel-
come to use them if I'd clean up after
myself. I promoted a counter that could
lie attached to the end of the spindle
to keep track of the number of turns. I
still had the old cardboard winding
form and I stripped all the old wire off
it. Then 1 sawed a piece of wood that
titted nicely into the form and bought
my wire.

One more visit to my transformer
friend showed me how to tape the ends
of each winding layer, and then I start-
ed. It went much easier than I had ex-
pected. Actually it wasn’t hard at all.
Tedious. but not at all difficult. It took
the better part of the day, what with
attaching the counter and setting up a
roller for the spool of wire to feed
from. I wore heavy gloves and fed it
by hand. Cutting the insulation care-
fully with a pair of shears, I taped it
as neatly as possible.

_ S_cr\'icln_u

| 39

The YL and I had a date that night,
and we spent it fitting the laminations
into and around the winding and then

[N

Winding finished with final paper wrapping
and a strip of adhesive to hold it secure.

Putting insulating fiber between windings
evens up the surface and provides insulation.

Finished job, showing method of attaching
lead wires. These connections are usually

made in the interior, between windings, and
are held securely by the windings over them.
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re-potting the transformer. Her mother
still resents the fact that we used a
saucepan to heat the tar and pour it
into the case. We cleaned it, hut 1 guess
we didn’t get it as clean as she thought
we should have. Tar wouldn't hurt her
anyhow, We used to chew it when we
were kids.

The transformeyr still

was warm

when we bolted it onto the chassis and

Soldered wire is covered with another piece of
insulation, held down with seme coil cement.

Adhesive strips make external connections
stronger, Whele winding may be taped also.

Last job of all is inserting laminations. This is
not hard to do if all the dimensions are correct.

The transformer is now ready for repotting.
But don't forget to give it a test run first!

soldered the leads in. We hadn’t checked
it for shorts or opens or anything, just
hitched it up and tried it out. It worked
tine. I swore I could hear lows and
highs that hadn’t been there before. The
old 39¢ open-franie job was given to the
YL’s kid brother who was building a
set at that time.

But that transformer had faults.
Several of them. The two halves of the
primary weren’t balanced properly, and
the whole unit was too big and clumsy.
My finances improved, and the YL be-
came my XYL, and before long 1
could buy a big, fancy output trans-
former and build a new audio amplifier,
That old wreck was kicked around the
house for a couple of years hefore it
was given, traded really, to a chap I
knew. I had never run a test on it at all
while I had it.

The new owner did run a test. I was
amazed when he gave me the results.
He used it in a class-B 6L6 PA am-
plificr and ran loads of current through
it. The amplifier conked out one time,
and he put an audio oscillator into the
circuit as a sort of signal-tracer deal.
He found the trouble and then idly
twisted the dial on the thing. 1t went
right down to 20 cycles on the hottom
and (he said) up to 16 kc on the top.
I frowned when he told me, so he un-
shipped the big brute from the chassis
and made a bench test. The half-power
points on the curve were 11 cycles
and 23 ke. Those were where the level
dropped 3 db. The efficiency was 87¢%
and there was no sign of distertion at
30 watts, which was as much as he had
available. All this too, was without
feedback, mind you.

It sounded as though it were bhetter
than the transformer I had bought.
The curve on that was supposed to be
1 db from 20 cycles to 20 ke but it
conked out at 12 ke on the top.

I got a new job around then in a

‘ laboratory and was put to running

hench tests on a whole series of stand-
ard transformers. I found an amazing
thing: None of the *“high-fidelity”
transformers tested would meet their
published curves. In fact, most of them
didn’t come near them. There were only
two brands among all those I tested
whose transformers all came up to their
own specifications. Since our work in-
volved Sonar listening gear we had to
have the highest possible fidelity in
transformers for faithful transmission
of submarine sounds. We soon found we
could not get enough really good trans-
formers from the busy companies and
so we had to wind a lot of our own.

The winding was done much as I had
done it. I managed to get those photo-
graphs from the U. 8. Navy. They show
the work done in that laboratory in
making up a transformer—and we
made a great many of them.

I have since wound up more output
transformers for my own outfit and for
those of some friends. 1 use essentially
the same technique as with that first
hoary old model. T try to find a big old
power transformer that someone has

burned out and rip the old windings off
it. I anneal the laminations and then
design a new winding. This is really
very simple and takes just a little figur-
ing. You have to remember these
things:

1. Fill up the window with copper.
Fill it as full as you can. This governs
the efficiency.

2. As a rule of thumb, allot half your
space to the primary and half to the
secondary. It works fine.

3. Have plenty of turns for the pri-
mary to get good low-frequency re-
sponse. 1 never use wire larger than
No. 30 any more. Even with 6L6's the
transformer still runs plenty cool. For
2A3’s you can use even smaller wire if
you wish. Lots of turns.

4. Have several secondaries in par-
allel for your coupling, At least three.
Five is even better. Put them here and
there and all over and then just tie
them together—but watch your polar-
ity.

5. If it’s to be for a push-pull am-
plifier, wind both your primaries at the
same time from two spools of wire.
That way you can get a good balance
and keep down the intermedulation dis-
tortion. Make them in two sections or
three, interleaved with the secondaries;
but if you wind both primaries together,
you’ll have a good balance,

6. Lay the turns in elosely and don’t
let any over laps stay in. Go back and
remove them.

7. Don’t use transparent sticky tape
if you live near water. Get thin cam-
bric tape and regular thin paper insula-
tion from your supply house.

As to what kind of power transform-
er is best—that’s up to you. The bigger
it is, the easier it is to get enough pri-
mary turns for good bass response.
Just get yourself a wire table and study
the turns-per-inch of the different sizes.
Don’t squeeze it. A thousandth of an
inch too little means a slight less in
your efficiency, but a thousandth too
nmuch means you can’t get the lamina-
tions back together and you’ll have your
work for nothing. Measure your insula-
tion thickness and plan the whole thing
carefully.

You might be arguing to yourself
now, “Well, if it’s so easy, why don’t
the companies make transformers that
are as good?” I'll tell you why. The
economics are agin it. You’re worrying
about one transformer — your own.
They have to think in terms of a thou-
sand or more. Extra wire, extra insula-
tion, and larger cores run up the cost
considerably and then they couldn’t
compete with the others’ prices.

You can have any coil-winding firm
make you up a special transformer to
your own specifications, and it will cost
vou plenty. Or, if you're a working stiff
without much lettuce, you can look
around for an old, burned-out 300 ma
power transformer and, with a ljttle
work, make yourself a really fine out-
put transformer.

It’s really easy and, what’s more, a
lot of fun. Try it.

RADIO-ELECTRONICS for
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Columbus Set For Video

One €ily’s servicemen
prepare (0 meet the
problems of television

By DAVID GNESSIN

OLUMBUS, OHIO, does not yet

have its own television station.

It is a healthy 100 miles to the

nearest TV transmitter at Cin-
cinnati. Yet the numerous TV dipoles
and reflectors on Columbus rooftops
amply testify that Columbusites—their
appetites whetted by the oecasional
fringe reception of television signals
from other citiecs—are anxiously await-
ing 1949 when the first of three TV
transmitters opens regular schedules in
this capital city.

The radio servicemen and dealers in
this town, long banded together for mu-
tual gain and public service through the
Associated Rudio Service Dealers of Co-
lunthus  (ARSD), realizing the im-
minence of television. took matters inte
their own hands by organizing study
chapters on this subject as a regular
feature of their monthly meetings. Fred
Colton, the red-haired sparkplug of that
organization, spearhcaded the effort as
chairman of the Education Committee.
Using the regular Television Course
now available in the Saws Photofact
Series as text, the group started by
reading the lessons at home, then bring-
ing up their questions at the mecting.

The system worked so well they in-
vited guest speakers to handle the ad-
vanced questions, which were rapidly
reaching the stage where the cooperat-
ing member dealers found diffteulty in
finding satisfactory solutions, Here they
were, out of the regular service area
of scheduled TV stations, yvet besieged
by cager buyers thirsting for television
and demanding they be supplied, main-
tained, and serviced.

The first of these really professional
seminars in television took place Thurs-
day, August 12, in the large hasement
of the Buckeyve Radio Lab. The guest
speakers (sce photograph) included
Paul Wendell and William Hensler, both
of the Howard W. Sams Institute of
Indianapolis. These engineers were hap-
py to offer their expert opinions on
television as seen by the serviceman.
That information was of necessity lim-
ited to the bare two years or less that
television has been available in any
measure to their own Indianapolis,

The speakers were besieged by the
service dealers, who were anxious for
any practical information on the sub-
ject, Prominent in their minds was the
worry about the dangerous voltages
found in TV sets, It was contended that
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Al Ray, ARSD president, Paul Wendell and Bill Hensler, visiting engineers, and Fred Colton.

chairman of the Columbus association's educational committee, shown in the usual order.

since C-R tubes require high veltages,
these should be recognized as dangerous
and care should be taken to insure
safety in servicing,

The Columbus servicemen brought up
the question of servicing sets with many
different stages, any of which might be
inoperative and affect the general opera-
tion. The speakers made the reassuring
reply: “Under most general conditions,
the television receiver, by its own C-R
pattern, provides its own test instru-
ment, showing the trained serviceman
the errant stage, immediately localizing
the trouble—making the servicing job
considerably simpler than the tiny a.c.-
d.c. job with the elusive intermittent
which takes hours to locate.”” This the-
ory is strongly supported by John R.
Meagher, of RCA Television Service,
who states in the current RCA Service
News, (see reprint in November issue).
“If we learn to recognize these visible
symptoms, we can quickly localize the
trouble to a particular portion of the
set, In no other type of electronic equip-
ment are the troubles and symptoms so
clearly displayed before our eyes!™

The attending dealers were further
checred to find that their worries about
stocking a large pile of expensive C-R
tubes for servicing all the different
types of TV receivers was groundless.
In the first place, the high mortality of
C-R tubes in the laboratory assures ex-
tremely low loss of picture tubes in the
field. Secondly, the visiting engineers

could name only four different types of
C-R tubes in general use in commercial
TV receivers, indicating an extremely
high degree of standardization on this
velatively high-priced item. Finally, the
other tubes in the TV receiver atre
practically duplicates of the FM num-
bers already stocked by service shops in
general practice.

The engineers made it a point to
mention that even at that meeting, as
the servicemen were making notes of
the replies of the speakers, the guests
were making notes of the questions for
use in future Photofact service notes, as
practical aides in the servicing field. In
that regard hoth the publishers and
servicemen pledged each other continued
support for their mutual betterment.

The practical demonstration of align-
ment at the semiinar brought out a
unique point possibly overlooked in
routine servicing. In TV service, mere-
Iy moving the wiring aside to get at
the solder terminals varied the constants
enough to affeet c¢ircuit alignment. So
remember, replacing that open con-
denser isn't quite enough from now on
—replace those leads exactly as you
found them. The radio manufacturers
have taken to separating the different
circuits to avoid confusion. While sim-
plifving assembly (the prime reason for
this separation) the new technique ex-
poses wiring terminals for ready serv-
icing. It took television to do it—but it
was worth it!
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Coin Radios—A Good Business

How one serviceman became his own boss

By JAMES McDANIEL

ANY radiomen have a great
desire to go into business for
themselves instead of work-
ing for someone else. Having
the same urge about a year ago, I de-
cided to investigate coin-operated radios.
1 began by visiting several banks,
with the idea of getting a loan to finance
the business. None of the banks had
ever heard of coin-operated receivers,
but the bankers were enthusiastic and
advised me to go ahead immediately.
The next step was a trip to the com-
pany making the radios. Here 1 was
shown through the plant and given
demonstrations.
The next day I visited several hotels
and signed contracts for installing the
sets in guest rooms.

The receivers

Because I am a radio technician,
keeping the scts in good condition has
heen no problem. The sets are standard
a.c.-d.c. jobs with slug tuning. They are
very selective and have plenty of volume.

There is a master volume control
locked inside the case so that only the
serviceman can get at it. This is set so
that no matter how high the customer
turns his volume control, the people in
the next room won’t be annoyed.

The timing box, the mechanism which
deternmiines how long the radio will play,
occupies a separate compartment, which
is locked. The owner can set the gear
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Burglar alarm guards any number of receivers.

ratios so that the customer will get
either one or two hours’ playing time
for 25c.

I chose the one-hour timing, not being
quite sure just what the customers
would consider fair. If they seemed to
think one hour was not enough, I could
increase the time to two hours and
everyone would be happy. But if 1
started with two hours and then cut
down to one, the users would feel they
had lost something and would complain.
So far, one hour has worked out nicely.

As much as $3 in quarters can be put
into the coin box at one time so that the
customer can listen uninterruptedly for

more than the basic one- or two-hour
period.

The timing mechanism sometimes
jammed when the starting plunger was
pushed down too soon after the coin was
deposited. The result was that the radio
would not operate, even though the coin
was accepted. The hotel manager made
refunds in these cases and 1 reimbursed
him. The problem was much less im-
portant after the public became used to
operating the sets.

The c¢oin box will hold about $40
worth of quarters, so that collections do
not have to be made too often. The coin
mechanisim can be disconnected in case
the owner wants the set to play like any
home receiver,

Luncheonette set gives |5 minutes for a dime.

Other installations

Although I have installed receivers so
far only in hotels, several other types
of sets are made—for beauty parlors,
hospitals, luncheonettes, motels, tourist
camps, and s0 on.

Those for beauty parlors have an ear-
phone attachment so that customers can
listen even when they are under hair
driers or while they are being worked
on. The new ‘stethoscope” phones are
used. They fit under the chin instead of
over the head so there is no interference
with the beautician’s work.

The special model made for hospitals
has a white-painted cabinet and pro-
vision for attaching a pillow speaker to
avoid bothering other patients. The
maker probably kept in mind the fact
that hospital patients generally have
plenty of bills to pay, because the tim-
ing mechanism in the radio is geared to
play three hours for 25c. In a hospital
where these receivers are used, inter-
ference from X-ray machines, fluores-
cent lights, and other medical equipment
has been very small, in spite of the fact
that the radios have no external an-

tennas. The models made for luncheon-
ettes and other eating places give 15
minutes of listening for a dime.

The white hospital model has pillow speaker.

Business problems

One of the prime necessities is to pro-
tect the radio and the coin box from a
few misguided hotel customers. The
familiar towel-and-soap stealers need
very little encouragement to become
radio-and-coin thieves. The sets could be
screwed to walls, but most hotel mana-
gers don’t like this; so I furnish small
tables, to which the sets are fastened
and which are bolted to the floor.

I have found the burglar alarm shown
in the diagram very useful. A normally
open microswitch is installed in each
receiver in such a way that the back of
the case presses the contact lever, mak-
ing it close. Leads from each switch are
brought down to the hotel manager’s
office, where current from the trans-
former secondary flows through all
switches in series with the normally
closed relay. This keeps the relay con-
tacts open.

If a guest tampers with a set, in re-
moving the back he will make the micro-
switch open, If, for instance, his set is
the one in which S1 is installed, S1 will
open. The 1.5-volt pilot lamp PL1 is
then placed in series with the relay coil
and it lights. The added series resist-
ance reduces relay coil current so the
contacts close, making the bell ring. The
manager, summoned by the bell, sees
that PL1 is lit and knows just which
guest is tampering with his radio.

This is admittedly a big installation
job if there are many sets in the hotel.
However, the mischief done by guests
can be so costly that it is well worth
while.

The arrangements made with the
owner of the hotel or other place where
the radios are installed will, of course,
vary. The average income from each of
my sets is about $3 per day. Of that
25¢ goes to the hotel owner. However,
after the purchase price of each receiver
has been paid out of the profits, the
hotel owner’s portion can be increased.

RADIO-ELECTRONICS foer
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RE you charging $3 an hour
for your servicing time? May-
be you should—or maybe you
shouldn't.

On vacation in a strange town, I
needed a set of tules tested, so I went
to a newly opened service shop. 1 stated
my errand and asked to borrow an ochm-
meter, The man behind the counter told
me, with a laugh at my ignorance, that
all T needed was a continuity tester.

Borrowing the shop copy of the RCA
Tube Manual, I was unable to find my
tubces listed; the manual was an old edi-
tion. Taking pity again on my ignor-
ance, the serviceman made the con-
tinuity test and found that the filament
of the 30W4 was open., Then we started
to talk.

“I noticed your ad,” I said.
didn’t state your experience.”

“When 1 opened up,” he told me,
“There was quite a piece about me in
the local paper. As a matter of fact, I
have a master’s degree in electrical en-
gincering, but I don't believe in hrag-
ging about it.”

“Well,” T replied. *1 still don’t sce
how the average person—especially a
stranger in town like me—can tell
whether he ought to bring work to you.
As a matter of fact, 1 understand most
of the local people take their sets to a
nearby town where there’s a ham with
a good reputation.”

Said he: ““After people learn that I
do good work, they’ll bring their sets
here.”

“You

The conversation was friendly
enough, but even in resort towns peo-
ple aren’t in business for their health.
“How about a new 36W47?” he said with
a mental glance at the cash register.
My own mental picture revealed shelves
of assorted tubes in my own workshop,
so I deelined. He relaxed again and put
his elbows on the counter.

“Do you do much service work?” he
asked me.

“No, just occasionally. I'm sort of a
radio tinkerer,” 1 told him, “and once
in a while I write an article for a radio
magazine.”

A smile passed across his face and he
stabbed a hole in the air with his fore-
finger. “You know,” he said, “we have
one of those tinkerers here in town—
hit-or-miss boys, I ecall them. Now,
when I was working as a production en-
gineer, I had to inspect and pass on
350 to 450 sets before I could say I'd
done a day’s work. After you've tested
’em day in and day out you get so you
can tell what the trouble is by the
sound. For instance.” and he poked the
air again, “you hear a hum. How do
you know what’s causing it?”

“Well,” 1 answered, “first yvou sus-
pect the power-supply filter, then a
leaky tube, usually the output tube. You
substitute condensers in the filter and
put the tube on a leakage test.”

“Heck, no,” he laughed, “you don't
have to go through all that—all you
have to do is listen!” He became seri-
ous, “Too many radio men are charging
the customers for their own lack of
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knowledge. A radio set has one of two
troubles, either an open or a short. All
you have to do is find out which it is
and fix it, Oh, I know,” and he hrushed
aside my unspoken objection, “it might
he an intermittent. But any good man
ought to be able to find that in an hour
at the most.”

He turned to the workbench and 1
took a look around the shop. I noticed
a volt-ohmmeter, apparently one of the
vest-pocket models with a ‘maximum
range of 1 megohm. There were -onte
resistors and condensers, too, and a col-
lection of tools.

As I stood there, he aligned a five-
tube “ack-dack.” as he called it. by ear.
As he jarred the chassis after putting
in a new tube, I heard a scratchy on-
and-off effect from the speaker.

“In my ignorance,” [ volinteered,
“that sounds like trouble in the new
tube.”

He admitted my ignorance. “How
could that complete on-off effect come
from a tube that draws such a small
current? It must be in the if. trans-
former.” He hit transformer, tube, and
chassis. all with equal effect on the
noise. (He hadn’t found the answer by
the time I left.)

As he worked, he started talking
about servicing fees. '‘The real radio-
men in this locality got together.” he
told me, “and agreed to charge $3 an
hour for service, with a flat charge of
$1.50 for going to a customer’s home.”

I posed a question. “What do you do
ahout the fellow with the old set worth
$15 that you work on for three hours,
digging out old bypasses and replacing
them?”

“Qh, I charge list prices for the
parts and the hourly rate for the time.
But it would never take that long to do
the job.”

*My system is different,” I told him.
“If 1 have to work for four or five
hours on some old relic, I don't charge
what my time is worth; 1 base the
charge on what the set is worth. Then
if someone comes in with a set that
takes me only a minute to fix, I make
up the previeus loss with my charge for
the short job.”

“Ah!” he said, turning around so I
could see the triumphant look on his
face. “That’s why those surveyx found
so much to complain about. You're
gvpping the customer with the small
joh”

i

By H.A. NICKERSON

“Well,” 1 argued, "someone has to
pay for bookkeeping, answering the
phones, and sweeping up the floor—to
say nothing of the rent.”

Now he was indignant. “You just
can't charge that to the small job,” he
laid down. “It’s people like you,” and
he shook his finger in my face, “who
give the radio serviceman a bad name.
You should charge for your time, and
you should charge everyone the same
rate. On these long jobs vou're just
charging the customer for your inex-
perience anyway.”

I had an answer for that. “If 1
charged for my time on some jobs, the
customer would hate me forever. You
take your car to some garage, and
sonteone fools arcund with it for a long
time and you have to pay for that time.
But next time you’ll take it to a better
mechanie, I don’t expect to get paid for
being slow. I should get paid for being
fast; if I can locate trouble in a hurry.
I'm a specialist and I can charge more
for my time. I've known plenty of good
radiomen who spent hours on a set and
then found some soldering flux in a
pilot-light socket. According to you,
they should have found it right away,
by just listening to the set.”

“If they took three or four hours to
find a little thing like that,” he said.
adamantly, “they were just tinkerers.”

Before I left the shop I locked around
again, this time more critically. 1
couldn’t find any Rider Manuals or
Photofact books or anything similar.
There was no signal generator. All I
saw was the collection of resistors and
condensers, the tools, and the pocket-
size volt-chmmeter. I wish I had had
the time to stay longer and see how
quickly he could check an elahorate
band-switching system or find a shorted
turn in an i.f. transformer with only
the volt-ohmmeter. But I had to go, and
so I said good-bye. “I hope I've con-
vinced you not to overcharge for small
jobs,” was his parting comment.

As I walked slowly down the street,
I didn’t notice the bright sunshine or
the pleasant shade trees that lined the
sidewalks on either side. I was puzzled!

Had I just spent a half hour with the
biggest faker in radio? Or was he a
brilliant and highly skilled practical
technician? Should time charges he in-
flexible? Or was my system the better
onec?

What do you think?
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Two-Way Radio
In Taxicabs

Taxi driver in a now familiar pese.

AXICABS now have more two-way

radio installations than all the

other mobile radio services com-

bined. The Federal Communications
Commission estimates that there are
now about 2,000 taxicab radio systems.
A rough estimate based on a numher of
systems picked at random indicates that
there is an average of 21 taxicabs per
system. This means that about half of
America’s 80,000 taxicabs are equipped
or licensed for two-way radio. About
150 new systems per month are being
licensed.

Equipment for taxis is now available
fromt Bendix, Comco, Doolittle, Federal,
General Electric, Harvey, Kaar, Link,
Mobile Communications, Motorola, Phil-
co, Raytheon, RCA, Temco, Western
Electric, Wilcox Electric, and others.
The entire field has developed since the
war when the FCC in May. 1945, made

available two frequencies in the 152-
162-mc¢ band.

Except for a few modified surplus
military sets, all taxicab equipment is
FM. The operating frequency in the
152-162 megacycle band is reached with
several frequency-multiplication stages
stepping up the quartz crystal funda-
mental frequency from 32 to 96 times.
Because taxicabs are primarily inter-
ested in coverage of their own city or
contmunity (usually less than 5§ miles
maximum distance in any single di-
rection), most sets are of low or medi-
um power. This has permitted the
development of compaet equipment in
which the transmitter and receiver are
in the same cabinet. Some manufac-
turers have designed equipment pow-
ered by a vibrator instead of having a
separate dynanmotor high-voltage supply
for the transmitter.

Motorola Dispatcher. Ingenious and sturdy construction fits parts in small space.

By SAMUEL FREEDMAN

The equipment is of three types:

1. Single wnit with all the transmit-
ting and receiving components mounted
on a single chassis. The Bendix 2% -watt
and Motorola 5-watt Dispatcher units
are typical

2. Single housing with two decks, one
for the transmitter and the other for
the receiver. The Federal 25-watt equip-
ment is a typical example.

3. Duuel wnit with separate cabinets
for the transmitter and the receiver.
This requires two nwounting plates and
additional space. It is common with
higher-powered equipment. The highest
power used in the mobile units for the
152-162me band is currently about 30
watts.

In the typical taxicab installation,
the following will normally be found:

In the rear trunk: The transmitter
and receiver as one or two units. Cables
here run to the rooftop antenna, to the
control unit in the driver's compart-
ment, and to the storage battery, where-
ever it may be located (usually under
the hood).

In the driver’'s compartment: The
control unit, microphone, and loudspeak-
er. A control cable will yun back to the
transmitter-receiver in the rear trunk.

Under the hood: A two-wire power
cable will run to the transmitter-
receiver in the rear trunk. In some in-
stallations only one wire is used and
the ground return circuit is through the
car body.

On the roof: An antenna, either flex-
ible, or rigid with a spring base, capa-
ble of withstanding collision with tree
branches. For the taxicab frequencies
this antenna is approximately 17%
inches long and is always vertical. It
connects to the tranemitter-receiver via
a solid-dielectric flexible co-axial cable.

Installation pointers

Aside from the conditions specific to
a particular piece of equipment, the
following is considered good practice
in installing equipment in taxicabs or
similar vehicles.

1. The transmitter and receiver
should be made inaccessible to unau-
thorized persons. This is done best by
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locating them in the locked rear trunk.

2. The control unit and microphone
should be easy to reach and use by the
driver of the taxicah. They are usually
located at about the center of the in-
strument panel.

3. The equipment (transmitter, re-
ceiver, and power supply) should be
easy to install, service, and remove
without sacrificing too much space in
the rear trunk.

4. The equipment in the rear trunk
should be protected against any rain
which might work inside along the seam
between the rear trunk door and the
car body. It should also be protected
against loose tools, tire chains, luggage,
or anything else bumping against it.

5. The equipment cabhinet or c¢abinets
should be electrically grounded to the
car body. If the cabinet is screwed or
bolted into the metal deck, this require-
ment is automatically taken care of.
Otherwise a metal braid strap should
be connected hetween the equipment
cabinet and some metal part of the car
body.

6. The equipment layvout and holes
should be planned and spotted carefully
before they are made.

7. If there is any excess cahle length,
remember that the equipment may be
used in new cars when the old ones are
traded in, and the length requirement
may be ditferent. A ecable that is too
long can be still uzed; one that is too
short cannot.

8. The spare tive must be accessible
for removal or for checking its air
pressure,

9. Every hole through which cable
must pass may chafe or cut into the
cable, Prevent this by using a rubber
grommet, protecting the cable with sev-
eral layers of insulating tape where it
passes through the hole, or by doing
hoth.

10. Every bolt without a lock-washer
may be expected to work loose unless it
corrodes hadly and rusts solid.

11. In drilling bolt holes in the rear
trunk to support the transmitter-re-
ceiver, make sure that the drill does not
penetrate into the gasoline tank or
into a heavy car frame member or some
inaccessible point where it will not be
possible to attach a holt underneath for
tightening,

12, Drill no holes in sheet metal
(particularly on the finer exposed fin-
ishes of the vehicle) without first using
a center punch. Otherwise, the electric
drill will crawl and mar a large area.

13. The wvoltage drop between the
storage battery and the equipment in
the rear trunk should not exceed 0.5
volt. The battery cable should be kept
as short as possible, It is good practice
to cut it to the minimum possible length
for a particular installation without re-
gard for future irstallations. Usually
the battery end of the cable will need
replacement (because of corrosion) by
the time the equipment is transferred
to another vehicle. A new bhattery cable
for each new installation is entirely
reasonable.

14. Do not permit any cable to run
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outside the vehicle, as underneath the
car, where it will be exposed to mud,
dust, and jars.

15. Mount equipment in the rear
trunk to withstand severe shocks when
the vehicle travels over uneven road
surfaces at high speeds,

16. Place the microphone where it
will not hit the face or body of the
driver in the event of a collision.

17. Make the installation such that
the value of the car will not be seriously
lessened for trade-in because of the
holes. The only visible hole should be
that in the rooftop for the antenna. The
antenna base insulator should be left
on the car when it is traded in and a
new one used for the next installation.

18. Install equipment so that it can
be removed and replaced in the event
of faulty behavior or transfer to an-
other vehicle.

All items of equipment should be
located for the shortest cable lengths
consistent with accessibility for servic-
ing and inspection.

The toxicab antenna

The single antenna must serve both
for reception and transmission. This is
made possible by the antenna transfer
relay located in the transmitter. When
the microphone push-to-talk button is
pressed, the relay closes and connects
the antenna to the transmitter. When
the button is released, the relay opens
and connects the antenna to the re-
ceiver.

The antennas used for the 152-162-me
band are either flexible, or else rigid
with a flexible spring base, as shown
in the photograph. The base of the
rigid radiator connects through the in-
sulator to the co-axial transmission line
leading to the equipment with a flexible
braided conductor.

Fig. 1 shows the details of a typical
antenna installation. The procedure for
such an installation is:

1. Measure the length of antenna
cable from the bottom of the antenna
base. Determine the location of the
cross members near the center of the
roof of the car; and, at a spot between
members equidistant from each side of
the car, drill a 7s-inch hole. If a longi-
tudinal channel is encountered and it
cannot be penetrated through a hole in
the channel, drill a hele through that
also. Usually it is not necessary to cut
or drop the upholstery. A good location
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for the antenna base is directly over the
center of the back rest of the front seat
but clear of the dome light. The hole
should be clean, with ne burrs. Be care-
ful to prevent the drill from slipping
through and damaging the upholstery.

2. Feed the free end of the co-axial
cable (without the fitting) from the an-
tenna base through this hole.

3. Route the cable through holes in
cross members of the roof. These holes
may bhe located by feeling through the
upholstery on the roof of the car. The
cable is to be brought out into the
trunk compartment near the equipment
cabinet. In some cases, removal of the
rear seat is helpful in routing the cable
and fishing it through. All slack cable
should be pulled through into the trunk
compartment.

4. Loosen the bracket screw on the
antenna base as much as is necessary

Federal units are drawer-mounted in cabinet.

ANT, MUST BE BOLTED SECURELY ENOUGH TO .
F ENABLE THESE PRONGS TO MAKE CONTACT wiTh

. AUTO ROOF

DETAIL “A' l ANTENNA

CUT CABLE LEAVING
3-0" SLACK

ANT. CABLE BETWEEN ROOF
ANO UPHOLSTERY

MOBILE CABINET
AUTO TRUNK

Fig. l—How antenna is installed in car roof.

Raytheon transmitter-receiver {right] and control box (left) show compactness of equipment.


www.americanradiohistory.com

| Breadcasti g and Com unications

46|

to slip the bracket through the hole in
the roof of the car. A rubber washer
must be under the head of the mount-
ing screw. The pointed end of the an-
tenna base should be toward the rear
of the car. Tighten the mounting screw,
making certain that the semicircular
guide on the base fits into the hele and
that the two metal grounding points
project through the rubber gasket. This
will insure proper grounding to the
metal frame of the car when the mount-
ing screw is securely tightened. The

Motorola control unit mounts under dashboard.

antenna whip is trimmed to the correct
vertical length. For the 152-162-mec
band, the correct lengths are:

Frequency (mc) Length (inches)

152-1556 17%
155-159 173%
159-162 17%

5. Insert the whip into the base in-
sulator and secure with an Allen
wrench. The lock-nut may be covered
with Duco or Glyptal so it will noet work
loose.

6. Cut off any excess cable, allowing
3 feet more than necessary to reach the
cabinet. Make a fitting to the cable for
attachment to the equipment. Very poor
range and signal strength can result if
the shield of the cc-axial cable floats
at either end. The inner conductor must
connect to the whip electrically at the
rooftop and to the inner conductor of
the co-axial fitting at the equipment.
The outer conductor or sheath must be
grounded at the rooftop and at the
equipment cabinet. The writer has seen
sets with a working range of less than
5 miles with a co-axial cable floating at
one end, compared to a range of 40 miles
as soon as this condition was corrected.

If the antenna is not located on the
center of the roof, transmission will be
directional. The best transmission and
reception will take place in the direc-
tion in which most of the car metal is
between the antenna and the other sta-
tion. In the case of an antenna mounted
on one corner of a vehicle, the difference
in signal strength will be approximate-
ly 4 to 1 between the best direction and
the worst direction for the same dis-
tance. One of the great advantages of
taxicab radio operating on the 152-162-
mc band is the feasibility of using the
center of the roof, where this 4-to-1
characteristic has disappeared. Instead,
the maximum characteristic is approxi-
mately present in every direction rather
than only one as in the days of 30-40
mc when bumper antennas were em-
ployed.

General experience in the taxicab
field has been that low power can be
tolerated but a defective antenna sys-
tem cannot. The maximum airline cov-

erage required in a typical city for taxi-
cab operation seldom exceeds a working
range of 5 miles.

To reduce interference to adjacent
cities in urban areas, the FCC is cur-
rently considering plans to limit the
antenna height and transmitter power
of the dispatching station, as most of
them have an excess coverage.

Some typical sets

The Bendix MRT-3A Cemmunication
Unit includes a 2%-watt FM transmit-
ter, a 10-tube superheterodyne FM re-
ceiver, and a 6-volt vibrator power sup-
ply in one cabinet, which is mounted in
the rear trunk. This cabinet measures
16% x 8x 3% inches. The equipment
requires a maximum of 16'% amperes
from the 6-volt car storage battery dur-
ing transmission. The entire installa-
tion is shown in Fig. 2.

There are three connecting cables.
A co-axial cable connects the transmit-
ter-receiver to the antenna. An eight-
wire cable goes to the control unit in
the driver’s compartment. This unit
contains an on-off switch and a volume
control as well as the hand-set. A two-
wire power cable connects to the stor-
age battery. The live side goes through
a protective fuse to the live lug of the
car starter, making unnecessary a con-
nection to the corrosive lug of the stor-
age battery.

The principal unit is mounted flat
across the back of the rear seat, at-

REMOTE CONTROL
B ”’LDSET [ GND TO CHASSIS
Co-MeBlE =T g )

0 WIRE CABLE
2 WIRE CABLE

Fig. 2—Installation of components and leads.

tached to a pair of metal braces usually
present behind the seat. If these braces
are suitably spaced, they can be drilled
for four 10-32 bolts on 5 x 12-inch cen-
ters to accommodate the predrilled
mounting holes in the case. If braces
cannot be used, a piece of plywood may
be used to support the unit. Screws,
nuts, and lock-washers should be used
to prevent loosening due to vibration.

The Motorola Dispatcher is rated at
7 to 10 watts output. It draws a maxi-
mum of 21 amperes at 6 volts during
transmission. The entire transmitter,
receiver, and dual-vibrator power sup-
ply are mounted on a single chassis
which mounts in the rear trunk. There
are five different ways of mounting the
cabinet. The control unit used in the
driver’s compartment has a volume con-
trol with four positions: OFF, LOW,
MEDIUM, HIGH. It also has a variable
squelch control to adjust sensitivity
just above the local noise .level. The
range may be increased by adjusting
the squelch control into the noise region,
at a sacrifice in signal quality. A micro-

phone clip on the control unit serves as
receptacle for a small microphone. If a
handset is used, an additional holder
accessory is provided. In the Motorola
a single cable connects to the live bat-
ery terminal. The return battery circuit
is through the grounded car body.

The Raytheon installation uses a
transmitter-receiver unit and a smaller
power supply and control unit with con-
necting microphone. This equipment is
unique in that, by keeping the power
supply in the driver’s compartment, a
shorter power cable may be run to the
storage battery.

The Western Electric Type 238 is
another common installation, The maxi-
mum load during transmission is 57
amperes. If considerable transmission
must take place, it is advisable to equip
the vehicle with an oversize generator.
This is the same equipment as that de-
signed for the Bell mobile radio service
for common-carrier communication. It
utilizes separate transmitter and re-
ceiver units in the rear trunk. It is also
designed to function in connection with
a selective dialing and ringing circuit.

The Federal 25-watt installation uses
a single cabinet housing the transmitter
and receiver. Either unit is removable
merely by pressing the levers on each
drawer handle. The unit may then be
inspected, serviced, or exchanged. All
connections are automatically made in
the rear of the unit when the drawer is
locked in position.

Installation time

The normal time for a complete
taxicab installation is approximately
half a working day for two men. Some
economy in man-hours results when
identical equipment is installed in many
identical vehicles at the same time.
Then more men may be used, with each
specializing in certain operations. The
vehicles should be placed alongside
each other with one man drilling holes,
another mounting units in the rear
trunk while another works in the
driver’s compartment. If more men are
available, ancther may be fishing and
securing cables. In that manner, instal-
lation time may be reduced to about 2
hours, depending on the type of equip-
ment and the type of vehicle which is
being equipped.

Typical charge for an installation
job is about $20 for labor. Typical
charge for servicing is $5 per vehicle
per month, under contract, with parts
extra. Parts are usually charged for at
either list or half-way between list and
net. Prices vary greatly, depending on
the distance the serviceman must travel,
the number of vehicles involved, and
to what extent his principal livelihood
depends on this work. It also is depen-
dent on the quality and complexity of
the equipment and the care which the
operating personnel give their equip-
ment. The cost of parts varies from
zero to several dollars in any one month,
with the possibility of operating several
months in a row with no expense what-
ever.
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PHONOGRAPH comparable

in results to the morc expen-

sive custom-huilt sets can be

built according to the follow-
ing specifications. The phonograph is
equipped with two pickups, and the am-
plifier has two input stages. A high-
quality pickup feeds one input and is
used with good records; the other pick-
up is used for playing old or badly worn
dises. The two input stages (see Fig. 1)
are identical high-gain pentode amplifi-
ers. The cqualizer enclosed in the dashed
box is the unit supplied with the Brush

PL-20 pickup; the resistors and con-
densers for this are sealed in a metal
can and are connected to terminal

lugs. Be sure to use the Brush 3761-B
equalizer. It is intended for high-im-
pedance inputs. Others are supplied for
low-impedance use.

The input stages are followed by a
phase inverter using a triode-connected
68J7. This stage gives very little ampli-
fication but has low distortion and ex-
cellent frequency fidelity. The load re-
sistance for the phase inverter consists
of two A7.000-ohm resistors R14 and
R15. Splitting the load in this way and
grounding the center point supplies the
grids of the power tubes with voltages
approximately the same in amplitude,
hut differing in phase by 180 degrees.
R14 and R15 should be as nearly equal
as possible to obtain equal push-pull
signals.

Used in the power amplifier stage are
two 6BI-G tubes, biased for class-A
operation. Other tuhes, such as the 6A3
or 2A3, could be used in this stage; they
have similar charaeteristics, but differ-
ent heater requirements and Dhases.
Class-A amplification, although not as
cticient as the other classes, has much
to recommend its use in a high-quality
outfit, For one thing, 6B4-G’s in class-A
push-pull have very low distortion; and
what distortion they (do have is second
harmonic, which cancels out in push-
pull. Another advantage of using class-
A triodes results from their low plate
resistance. This plate resistance is ef-
fectively in parallel with the speaker
voice coil and serves to damp the speak-
er. Without adequate damping, a sound
impulse fed to the voice coil will not
produce an exact replica of the original
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Motorboard holds two pickups, one for good discs, one for bad.

impulse hut may pass through several
cveles hefore it eventually dies out, This
is what causes the muddy effeet in
many amplifiers employing tubes whose
plate resistance is too high, especially
heam-power tubes.

There is absolutely no advantage in
having a superb pickup and amplifier
if the output transformer is a cheap,
skimpy affair. This component can in-
troduce distortion that will nullify the

results of an otherwise high-fidelity
system.

A cheap output transformer will
handle its rated power all right; but

the amount of iron in the core is usually
too small for the flux density present.

and third-harmonic distertion is in-
troduced into the signal. Also, the
transfer of power from the plates of

the output tubes takes place less effi-
ciently in a poorly designed transform-

er. The obvious solution is to use a good
transformer, one with plenty of iron
and copper in it. The output transform-
er could well be nearly as large as the
power transformer. The writer was un-
alble to obtain a high-quality transform-
er, but with a little extra work man-
aged to contrive an admirable substi-
tute.

The parts—chokes, transformers, fil-
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Fig. 2—Details of speaker cabinet and stand.
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R6—2.2 megohms, !y watt
RI2—! megohm, !/3 watt
R13—3,900 ohms, | watt CI15, Clé—8.uf, 800-volt, oil-filled
Rl4, RIS—47,000 ohms, | watt Tl—push pull output fransformer 5,000 ohms to
Rlb——22000 ohms, 1 watt voice coil (see text)
RI7, RIG—470000 ohms Yy watt T2—power transformer, 400 volts c.t., 150 ma,
RI9—400 ohms, 10 watts, adjustable 5 volts, 3 amps., 6.3 volis c.t.,, 3 amps.,
Cl, C5—=25-;:f, 50-volt elec. 6.3 volts, 2 amps.
CZ Cé, Cli—o. L-uf, 400-volt paper CHI, CH2—30 h., 150 ma
c3. C7. C10, C12—10-uf, 450-volt elec. Sl—s.p.d.t. rotary switch

52, S3—s.p.s.t. toggle switches
Jl J2—single-circuit microphone connectors
M—0-200-ma meter
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ter condensers—that were selected for
the power supply were on the hefty
side, allowing a generous margin for
safety and making for trouble-free
operation. R19, the 6B4-G biasing re-
sistor, should be adjusted to give a 45-
volt drop across it.

(The milliammeter in the power-
stage plate circuit was apparently put

Fig. 3—Inside of speaker cabinet is padded.

there to indicate whether or not the
stage was functiening. Other construc-
tors might leave it out for economy’s
sake.—F'ditor)

The speaker chosen for the phono-
graph was a Jensen A12-PM. Although
there are many units on the market
utilizing woofer-tweeter combinations,
this was judged to be the hest compro-

|
|
|

Audio

mise between quality and economy.
Heavy and solidly built, its power-
handling ability is high enough. Any
good speaker may, of course, be used,

A well-designed enclosure for the
speaker is as important as a good
speaker. If the enclosure is flimsy or
undersized, the sound will lack deep
bass and the high notes will sound
strident. Also, there will be annoying
rattles on loud passages.

The enclosure used satisfies all the
requirements for high-quality, life-like
reproduction. It consist: of a ruggedly
constructed wooden box, the dimensions
of which are shown in Fig. 2. This size
exceeds the requirements of a minimum
inside volume of 15.000 cubic inches
which is needed for a 12-inch speaker
mounted on an infinite-type baffie. By
the time the inside reinforcing members
and absorbent lining are added, the
spare space is used up. For strength
and solidity 7"x-inch-thick wood s
used in the construction of the box,
with cross-members of 2 by 2, To lessen
the possibility of boards’ working loose
in time, wood screws rather than nails
are usced to fasten the several sections
together.

A removable back for the speaker box
is constructed of the same heavy wood
used for the walls. The 11-inch speaker
opening is equipped with a hinged lid
which can be lowered to protect the
speaker cone against accidental injury.
To aid in moving such a large and
heavy speaker assembly, casters are
fitted to the bottom of the cabinet. (A
square of heavy metal screening placed

Fig. 5—Use of separate chassis for amplifierand power supply helps to reduce hum pickup.

between the speaker and the hole would
probably be a better way to protect
the cone against injury.—Editor)
When the box is completed and the
speaker mounted and wired, the en-
closure and its back are lined with ab-
sorbent material to a thickness of ap-
proximately 1% inches. Kimsul acousti-
cal wadding may be used here. This ma-
terial was unobtainable, however, and
the writer made do with a quantity of
cotton batts of the kind used to fill
quilts and bedspreads. These served
the purpose and were an inexpensive
substitute for the regular sound-abh-
sorbent material. A glance at the photo
will be sufficient to show how this lin-
ing is tacked inside the baffle. With the
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Fig. 4—The drawing shows moterboard layout.

lining in place, the hack of the box
should be screwed down securely using
plenty of heavy wood screws.

Construction of the separate phono-
graph-amplifier assembly is shown in
Figs. 3, 4, and 5.

This is a phonograph that will give
its high-priced brother, the custom-
built model, a run for its money as far
as performance is concerned. And as
for appearance, there is no reason why
it cannot compete here, toe. If the
builder has any skill at all in cabinet
making, or wishes to have the cabinet
made to order by a cahinet maker, he
will have a fine piece of furniture. The
rough appearance of the model shown
in the photographs was due partly to
lack of skill at carpentry and partly to
impatience with spending any undue
time on the ‘“mere appearance” of the
equipment.

(Note: While many readers will not
be impressed with the idea of using an
extra pickup for the purpose of saving
the “good” one., the two-pickup scheme
could well be used to make the phono-
graph play the new Microgroove rec-
ords as well as standard dises. Simply
substitute a Microgroove pickup for the
inexpensive crystal the author used.
Of course. a two-speed turntable will
be necessary. too. Both preamplifiers
are not necessary—one of those now
used may be abandoned by placing Sl
ahead of the preamplifier and using it
to switch pickups to the input of a
single 68J7. If the PL-20 gives too
much surface noise with poor records,
bhuild one of the simple step-type equal-
izers shown in the PIL.-20 bulletin, ob-
tainable from the manufacturer.—
Editor)
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Push-Button

il

Test Instruments

’ I | Sloping-panel cabinet is conveniently small.

and more accurately than usual
with the aid of this crystal—con-
trolled, push-button-tuned signal
generator. Seven channels are used, but,
hy employing a switch with more but-
tons, the constructor can increase the

RECEIVERS can bhe aligned faster

number of available frequencies. By a
judicious choice of crystals, harmonics
may be used and an instrument de-
veloped which covers an extremely wide
range with comparatively few channels.

The instrument also has separate
audio output with very good wave form.

De.pite small cabinet and chassis size, layout of parts is a very simple matter.

Generator

Receivers can be aligned
and tested more speedily
and accurately with this
erystal signal generator

By ROBERT E. ALTOMARE

The audio can alsc be used to modulate
the r.f.

A 6AU6 miniature pentode is em-
ployed as an electron-coupled Pierce os-
cillator. The screen grid acts as the
oscillator anode. The Pierce circuit was
chosen because it is simple and requires
no adjustable tuned circuits.

The diagram shows the circuit. The
erystals connect directly between the
control grid and the screen. With too
much r.f. excitation, the crystal may
crack. Since r.f. excitation depends on
the d.c. anode voltage, this must be kept
fairly low. The 56,000-ohm dropping
resistor may have to be increased to
keep the sereen down to about 60 volts.
The 100-ohm cathode resistor aids in
protecting the crystal in the event of
an accidental overload. The 100,000-0hm
grid resistor furnishes grid-leak bias.
The 33-upf capacitor determines the
amount of feedback applied to the con-
trol grid; its value is not too critical.

Since a Pierce oscillator requires a
capacitive anode circuit, the anode tank
must be tuned to a frequency below that
of the crystal. While maximum output
will be obtained if this tank is tuned
just below the crystal frequency, there
will be enough output even if the tank is
tuned far below it, provided the L-C
ratio is high. This is why a tuning ca-
pacitor can often be omitted and only
stray and coil capacitances utilized in
its place. In this instrument the 2.5-mh
and 1-mh chokes act as tuned anode
circuits. The 5-45-uuf trimmer is insert-
ed simply because various constructors
will have their own ideas as to which
crystal frequencies are most desirable.
It, along with the stray and choke-coil
capacitances, will resonate the choke
anywhere between approximately 170

RADIO-ELECTRONICS for
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and 800 kc. The 1-mh choke will resonate
somewhat below 1 me (depending on the
coil and the stray circuit capacitances).
Crystals inserted in positions 5, 6, and
7 can therefore be 1 me or higher,
Another 6AU6 is used as an audio
oscillator; its output can be used to
modulate the r.f. oscillator. A phase-
shift circuit was chosen because it gives
very low distortion, yet is extremely
simple and compact, no transformers or
inductances being necessary.

The audic gain control also deter-
mines the percentage modulation when
the r.f. osecillator is being modulated.
It actually varies the feedback neces-
sary to sustain audio oscillation. The
82,000-ohm resistor in series with it
provides a stopping point. Oscillations
just begin when the potentiometer arm
is set at the ground end. When it is at
the plate end, sufficicnt audio output
goes to the r.f. oscillator to modulate it
approximately 100%. The suppressor of

FREQUENCY TABLE

Channel  Xtal freq. Important harmonics
S 200ke 600, 1,000 and 1,400 ke
2 455 ke none
3 460 ke none
4 470 ke 1,410 ke
5 I me multiples of | me
[ 5 me multiples of 5 me
7 10.7 me 96.3, 107 me

the r.f. oscillator tube is meodulated so
there is little interaction with the oscil-
lator proper.

Crystal frequencies

The writer chose the frequencies list-
ed in the table because these are prob-
ably the most useful ones for service
work. The table shows the range possi-
bilities with harmonics of the ecrystal
frequencies chosen. ( Another reason for
using a Pierce oscillator was that its
output is rich in harmonics.)

Economy is an important factor, too.
For this reason, surplus erystals were
used. For example, the 155-, 460-. and
470-ke crystals are purchasable on the
surplus market at attractively low
prices. These erystals were employed in
FM channels and, in order to obtain cor-
rect final frequencies after multiplica-
tion, it was necessary to employ frac-
tional-kiloeycle erystals. Thus, the 155-
ke crystal actually oscillates at 455.556
ke. It might be thought that this makes
for inaccuracy. Actually, the error is
only 0.1229%, a degree of accuracy nor-
mally uncbtainable in a tunable signal
generator even if it is “on the hutton”
because of operating errors introduced
by parallax and the width of the point-
er.

This particular crystal is employed
not only to align 455-ke i.f. amplifiers,
but also for 456-ke i.f.’s. The error
here is less than 0.1%5.

Some other crystals available on the
surplus market at reasonable prices in-
clude those with frequencies of 200,
1,000, 2,500, 3,500, 5,000, and 10,000 ke.

It might be a good idea to mount one
crystal socket on the front panel so that
unusual frequencies could be set up
without opening the case.

DECEMBER, (948

The crystal-controlled signal genera-
tor will be most useful in aligning
broadcast sets, of course. Harmonics of
the 200-ke and 470-ke oscillators. as
well as the fundamental of the 1.000-ke
crystal, are essential for aligning the
r.f. sections of broadcast sets. I.f.’s are
taken care of by the 455-, 460-, and
470-ke crystals. And the 10.7-me¢ chan-
nel is suitable for FM i.f.s.

Servicemen are not the only ones who
will find the unit handy. Many ama-
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Test Instruments
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teurs, for instance, have found that
building a v.f.o. with the desired sta-
bility is not as easy as it sounds. For
them, the push-button crystal selection
scheme makes a large number of crys-
tal frequencies available, especially if a
larger push-button assembly is used.

The variety of harmonics available
from the several crystals can be used to
spot a large number of frequencies in
the short-wave bands, useful for cali-
brating or band-lecating.
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All the parts can be distributed neatly under the chassis leaving plenty of space o

spare.
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Unit=Plus

A ecapacitor test up to
8OO volts is also sup-
plied by rthe instrument

Inside and (above) front view. The resistors are mounted directly on the panel switches.
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Fig. |—Any resistance from | to 9,999,999 ohms is

available with & minimum of switching.

By G. N. CARTER

EXT to the tube tester and the

volt-ohmmeter this piece of

equipment has been found to be

the most useful in the shop. It
can be cmiployed on almost every service
job because it deals with the two most
frequently used components, condensers
and resistors.

The unit actually does four separate
jobs. First, it provides a resistor sub-
stitution unit giving any value between
1 and 9,999,999 ohms. Second, it fur-
nishes a high-voltage test for con-
densers, with test voltages of 200, 400,
600, and 800, Third, it contains a paper
condenser substitution unit with values
of 005, .01, .02, .03, .04, .05, 0.1, 0.25, and
0.5 uf. Last, an electrolytic condenser
substitution assembly gives values of
4. 8. 12, 16, 20, 30, and 40 uf.

It was built as a substitution unit for
service bench use, but a similar instru-
ment made with precision resistors and
accurately calibrated capacitors could
well be used as a semi-laboratory instru-
ment for comparison tests or in connec-
tion with a Wheatstone bridge. In that
case, the electrolytic condensers woulil
have to be checked regularly, as they
cannot be depended on to maintain their
capacitance.

The resistor unit shown in Fig. 1 is a
modification of a decade resistor box.
Any resistance value between 1 and
9,099,999 chms may be obtained with
the direct-reading scale. Each decade
range is individually aecessible by plug-
ging into the correct pair of tip jacks.
(This feature is especially valuable
when emploving values between 1 and
9 ohms. Jacks G and H can be used,
eliminating the possible resistance of
the switeh contacts which would be in
the circuit if the connections were made
to jacks A and H and all switches
but the last turned to zero—Fditor)
Resistors of 5% tolerance were used,
giving sufficient accuracy for most re-
placement work, as well as a saving in
cost over those of better accuracy.

RADIO-ELECTRONICS for
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Shorting-type switches were used to
minimize sparking and burning of the
switch contacts when employed in cur-
rent-carrying circuits. Note that in the
zero position of the switches adjacent
terminals are shorted, allowing a rapid
selection of values without having to
move the test leads from one jack to
another. Say the test leads were plugged
into jacks A and D to find some un-
known value. If the 1-megohm resistors
were too high in value, then the megohm
switch would be turned to zero, effec-
tively cutting out all those from the
eircuit and leaving the 100,000- and the
10,000-ohm resistors.

The only precaution to observe is that
when the decade is across a high-voltage
circuit, the switches in use should not
all be turned to zero. If they are, the
source will be shorted. Zero was pur-
posely omitted from the front panel
markings to prevent persons unfamiliar
with the circuit from using that position
and possibly causing trouble.

In the model, the four lowest ranges
employed 10-watt resistors for greater
power dissipation in case these ranges
were to be used as bleeders or as dummy
loads in checking audio power output
of amplifiers.

The capacitor-substitution sections
are shown in Fig. 2. In the one using
paper capacitors (at left) the foil end
of each capacitor should be connected
to the common bus and to the ground
terminal. In the electrolytic section
(at right) capacitor polarities should
be observed as shown. Although 450-volt
electrolytics were used in the model,
600-volt units would be more useful
and would be less likely to break down.

Capacitor tester

This portion of the instrument, dia-
grammed in Fig. 3, has several features
worth noting. The first position of the
rotary switch puts a 0.1-nf condenser
across the test terminals so that the
operator can test the checker for cor-
rect operation. The other four positions
supply 200, 400, 600, and 800 volts to
the test jacks. To reduce shock hazard
while using the voltage test, the a.c.
switch is spring-returned to ofF, which
means that both hands cannot accident-
ally be across the high voltage. This a.c.
switch is ganged to a discharge switch
which discharges the condenser under
test through the 1-megohm resistor,
producing a flash in the neon bulb. A
pair of polarized leads with insulated tip
plugs on one end and clips with rubber
insulators on the other allows the test
voltage to be applied to condensers and
other components for test purposes. The
spring-return switch used for charge-
discharge and a.c. is a Centralab 457.
(It might be more convenient to use an
ordinary toggle for the a.c. on-off
switch, retaining the spring-return unit
for charge-discharge only. This would
eliminate the necessity of waiting for
the 83 to warm up each time a test is
made when a number of capacitors are
to be tested in one session. The safety
of the spring-return feature is not too
complete, since one hand could be touch-
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ing the plus terminal while the other
brushed against the metal panel while
operating the switch. So be just as care-
ful as usual when making capacitor
tests.—Editor)

To test a condenser, clip the test leads
from the test terminals across it, select
the desired voltage with the rotary
switch, and press the charge-discharge
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fier, the 9 x 17%-inch front panel being
replaced with a piece of black Masonite
fastened to the frame with rack-panel-
mounting screws. The surface of the
Masonite was sanded lightly with fine
sandpaper to remove the glaze and per-
mit it to be easily marked with a white
crayon pencil. If, just prior to marking,
the surface is moistened with glass
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Fig. 2—Two rotery switches make available all values of paper and electrolytic capacitors.

switch to CHARGE. If the condenser has
a value of .02 pf or greater, the neon
lamp will flash and go out, indicating a
nonleaking condenser at that test volt-
age. When the switch returns to piIs-
CHARGE, the condenser will discharge
and flash the neon bulb again, indicat-
ing a good condenser and making it safe
to handle, particularly if it is of high
capacitance and was tested on 800 volts.

3A 8.3V ( ? I)mm. LIGHT
. SOK /10W EACH [~— — ===
HIVAC g Ch-dka r -l

== 800y {

cleaner, the pencil will write much
more easily than if dry and the result
will be almost the equal of a pen or a
brush job. After the marking was com-
pleted, the panel was sprayed lightly
with clear lacquer to prevent the white
lines from getting smudged. White bar
knobs were used for the resistance
switches and red for the three lower
ones which are for the condenser sub-

«—— _—

a00v ® ® o
1

: soov 1) TEST
2 4 & o
- b
E ..‘99," CHARGE
- b IMEG
E 200V
1 DISCHARGE | V2WNEON
1 Iﬂ:sr : :

)
N |

orr,lTAc SW (SEE TEXT)

Fig. 3—VYoltage supply. An old receiver pack may be adapted, as voltages are not critical.

To check the operation of the tester,
switch to the TEST position. This will put
the 0.1-uf capacitor across the test
terminals. Operation of the CHARGE-DIS-
CHARGE switch in the usual way will
show that the unit is working. If, some
day, the test does not flash the lamp,
don’t start tearing the instrument apart.
Try a new 0.1-uf test capacitor first;
the old one may have gone bad.

The outer case for the instrument
was taken from a discarded PA ampli-

stitution units and the voltage test.

After giving this job a fair trial, the
technician will never go back to the
hit-or-miss method of bridging across
suspected unit resistors or condensers
picked up at random. Probes with alli-
gator clips will reach into difficult places
and make sure connections, then several
values may be tried almost instantane-
ously.

This is the workmanshiplike way to
substitute components.

This rear view of the equipment reveals a few more details of mounting and parts layout.
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N interesting
new series of

subminiature

tubes has re-
vently been
brought out by
Mullard Electronies. Designed for use
in deaf-aid appliances, these tubes are of
three types: DF70 is a pentode ampli-
fier, DL71 and DL72 are output pen-
todes, intended for use with crystal
insert and magnetic earphones respec-
tivelv. The characteristic curves of
DF70 are seen at right. An outstand-
ing feature of these tubes is their mi-
nute filament current, which is hut 25
milliamperes for all types. The drain
on the A-battery of a 3-tube hearing
aid is thus only 75 ma. The B-bhattery
lead is 1.76 ma with 2 DF70s and 1
DL71, or 2.45 ma when the DL72 is
used in the output stage. It is not so
many Years since the old Audion re-
quired 750 ma at 4 volts, or 3 whole
watts of A current to heat its filament
—and now the DL70 rubs along quite
contentedly with one tenth as much fil-
ament current at less than one sixth the
voltage, consuming no more than 0.0468
watt! I needn’t say what a boon these
low-current tubes are to users of hear-
ing aids, particularly when their fil-
ament current is supplied by the Vidor
mercury cell which I described recently.
One of these cells will supply the fil-
aments of a 3-tube hearing aid for 30
hours continnonsly without any falling
off in performance.

Hail Columbium!

A remarkable new magnetic alloy,
developed here by the Permanent Mag-
net Association in collaboration with
the Electrical and Allied Industries Re-
search Association, has just been an-
nounced. In this case the “little some-
thing that the others haven't got” is a
tiny quantity of the scarce metal which
we call Niobium and you Columbium—
anyvhow it’s Element No. 41. The make-
up of the alloy is:

4
Cohalt 21
Nickel 11
Aluminum 8
Copper 4
Columlium !
Iron } 56
100

The exact percentage of Columbium

Foreign News

European Report
By Major Ralph W. Hallows

RADIO-ELECTRONICS LoNvoN CORRESPONDENT

has not been divulged, but it is believed
to be very small. Queer, by the way,
that that table should contain yet an-
other metal for which we have a differ-
ent name. We eall it aluminium, (pro-
nounced “al-you-minnie-um”). You will
see that the new alloy is more of an
iron than a steel, for it contains ne
carbon at all. Further, except for the
columbium, it is made up of the same
ingredients as Alnico, though they are
not quite in the same proportions. The
new alloy, which doesn’t vet appear to
have been given & name, is superior to
any other now known in its coercivity. In
other words, it is much less easily de-
magnetized. It is the latest addition to
the largish family of cobalt-nickel-
aluminum-iron alloys and the history
of its gradual development goes back
quite a few years. Two alloys very like
it, but without the Ceolumbium, were
produced during the war for use in
radar equipment. Then came another,
containing vanadium, which was de-
signed not for magnetic purposes but
for use in jet propulsion engines. This
proved to have unexpected magnetic
qualities and gave birth to the idea
that even better results might occur if
Columbium, which is in the same group
as vanadium in the periodic table of
the elements, were used instead.

Birmingham television

There is considerable disappointment
that the official date for the opening of
the TV transmitter at Sutton Coldfield,
near Birmingham, should be as far
ahead as the fall of next year. In fact
I wouldn't be surprised if popular
clamor led to a speed-up. This station
will be a good deal more powerful than
the one in London. The exact figures
haven't been announced, but I gather
that they’re something like 50 kw for
vision and 10-15 kw for speech. It is to
work on 61.75 me and 58.25 mc for
vision and sound respectively. This is
just ahout as far as the band of fre-
quencies allotted to television allows it
to he from the London transmissions.

I don't quite know why such a wide
separation has been decided en—it can
hardly be from fear of mutual inter-
ference, since the London frequencies
are 45 and 41.5 me. Certainly it’s caus-
ing a bit of heart-burning amongst
thosc—and there are quite a few of
them—Iiving outside the normal London
service area, though well within that of
the Birmingham station, who have al-
ready invested in televisers. By using
“add-on” rf amplifying stages and effici-
ent antennas they have been able to
bring in the London transmissions pret-
ty well. But the snag is that their sets
won’t tune to the frequencies of the new
station. It’s preset tuning of course in

televisers; but it seecms to me that the
range should be adequate in any mass-
produced receiver to allow at least the
whole 40-60 me band to be covered.

A.c.-d.c. Television

Though the manufacturers don’t call
them a.c.-d.c. sets, the new Pye B18T
televisers which have just appeared
here will work quite satisfactorily
from 200-240-volt d.c. mains. These sets
represent a big step forward, for by
doing away with the need for a mains
transformer they show how to make a
surprising reduction in price.

This Pyve set, for instance, with a
7% x 6 inch image and a 19-tube cir-
cuit, sells at the cquivalent of about
$175 in table model form. Nor is the

700
ta
wA)
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DF 70
500
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1§ 7 25MA
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W) i
Curves of DF70 anode current vs grid voltage,

price the only thing that has been re-
duced: the set weighs only 30 pounds
and its size is 17x12% x 12% inches
overall. The whole thing is a neat affair,
incorporating some neat and ingenious
ideas. The heaters of the tubes, for in-
stance (including that of the cathode-
ray tube) are series connected. Fo-
cussing is done by means of a perma-
nent magnet. Not only does it need no
current, but as there is no temperature
drift, the control becomes one of the
pre-sets and doesn’t appear on the
panel,

V. h.t. (“very high tension,” or high
voltage for the C-R tube) comes from
the fly-back like this: the line-scan time
base is a hlocking oscillator feeding a
pentode, whose output goes by way of
a transformer to the deflector coils. The
primary is made to form a step-up
auto-transformer, which boosts up the
fly-back voltage and passes it on via a
single-diode rectifier to the v. h.t. line.
(See “Kickback Power Supply” Rabio-
CRraAFT, January, 1948).

There are just three visihle control
knobs on the set: on-off switch, sound
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To Speed Orders

AYETTE-GONCO
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29 Years of Service—500,000 Satisfied Customers

V,FM, LP "IN THE BAG” SAYS CLAUS!

New radio-electronic developments high on gift lists this

) e e e

"‘EARGAIN BAZAAR

If you can use a little extra do-re-mi, check
the prices below carefully. You .an save
more than just. a few pennies, for -ach one
of these items ig a very special value. (Quan-
tities are limited so rush your order today.

.
O L e alaar]

COMPLETE ENTERTAINMENT CENTER
with wire recorder & playback

10 watt m

P.A system s \

"vivwldd’o"'dflvvdlvvv

new and exclusive

It's the most versatile all-around unit ever
designed for home, professional ard busi-
ness use. It makes high-fidelity wire record-
ings from microphone, from radio, from rec-
nrd layer. These compact wire spools can
played back thousands of times, or they
cm be instantly "erased” to be used over
and over again! You can *monitor” and con-
trol volume while you re recording. like a
pro(elsnonnl And presto, change-o' Mount
into the detachable cover: you
hlvo a hi-fidelity speaker-baffle unit. In a
matter of several seconds, you ¢an convert
it into & powerful 10 watt F.A. System.
A combination like this would ordinarily
cost you well over $300. But you can how
buy it for only $159.50, because Lafayette
designed it and built it themselves.

DOIINS OF uses
Compact! You can carry it to parties, fam-
ily gatherings, meetings! So inexpensive,
nearly every home or office can afford one!
Such high fidelity that even

the most critical music Iuver 515950

will want it. 35N22559R. .

Howard FM tuner—For concert-qua. ity FM
recordings. 30N22492R (Mahogany). De-
signed to fit dlrectly into entertainment cen-
LEr CRASC - vvvvninnrinninnssus . $32.63
Record spools: 35N163HRIS min, cap. 1.50
35N16312R. 30 minute capacity.. 2.25
35N 16313R. 60 minute capuci!y. P )

NEW POCKET RADID
SPLENDID VALUE

Slips into coat pocket—
just enough extends to
tune. Built-in antenna,
self-contained fiashlight
cells. Geod vol. on local
stations. Covers broad.
cast band with addi-
e tional range. Uses 2-154
mini_tubes in standard
regenerative-detector circuit transformer
coupled to AF output stage. Case easily
made, Less tubes, batteries, headset. $R85
No. 32N24516R — shpg. wt. 5 Ibs. 5

8” PM SPEAKER-Z

High quality PM speaker
at a money savirg low
price. Excellent replace-
ment unit for hi-fidelity ra-
dios and P.A. systems. 21
ounce magnet handles 10-
12 watt output. Voice ceil
impedance 8

ohms,
No. %VTO!SR—Shpg wt. 4 1bs... 3395
No. 39N7019R—10" PM Speaker. .83.45 ea,

e

SPECIAL PRE-AMP KIT

Build your own

Forvse  pro.amplifier kit
with or use with the
G E  pew (G.E. variable
PicklP  reluctance or

Pickering Fickup

cartridges. Fin-
ished model 18 as fine a bass and treble com-
rensated pre-amplifier as any available.
Plate and filament power are received from
associated receiver or amplifier. Complete
with chassis, resistors, condensers,
6SCT tube, full instructions. 5395
No. 32N24536R—Wt. 2 bs.. ......
Now you can en-
large your televi-
sion picture area
as much as 3 times
original size! New
strap - mounting
plastic magnify-
ing lens fits any
model, requires no
xpeclal lnstalla-
tion. Enlarges 7
screens to size
gwen by 10" tube, 10" screens

to size given by 127 ¢ be 51095
“ tube.

No. 31N24477 R—for
No. 31N24478R—for 10" tube...... $1350

REDUCED PRICE ON THIS
AUTOMATIC RECORD CHANGER

51695

Improved,
automatic
recordchanger.
Jam proof and
child proof—tone arm
can be moved at any time without jamming
unit or changing adjustments. Plays rec-
ords manually or automatically. I'lays ten
12" or twelve 107 records st one setting.
Single control for simple operation. Light.
weight crystal tone arm assures hi-fidelity.
Constant- speed llO V., 60 C, AC motor.

EVERYBODY WANTS 1]
ALL-STEEL MULTI DRAWER

BUILDS INTO
FILE
CABINETS -
995
THEY HOOK
TOGETHER ON
ALL SIDES

Convenient storage
for small parts. Each
unit constructed with tongue and stot de-
signed to interlock with other units at top,
bottom or side. Units may be fitted and
securely locked around existing fixtures for
economy of space. Each drawer has handy
pull and holder for coments card. s
All-steel. 2% x 2K~ 3
No. 18N22381 R—Wt. 10 0z.—10 for

LAFAYETTE-CONCORD

world’s largest radio supply organization
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year, W2 Xmas chief reveals,
TY PROGRESS REPORT

Washington: Recent FCC ruling which halts
consideration of 302 TV applications, for
six_months at least was prompted by the

desire to improve service of present sta-
tions. It has been found that stations in ad-
jacent cities opcrating on the same channel,

or even on nearby channels have been inter-
fering with each other. Wayne Coy, FCC
chairman says that in no event will the use-
fulness of TV sets now op the market ar in
private ownership be impaired. The 47 TV
stations now on the air, and the 86 in vari-

ous stages of construction are not affected
by the ruling.

TV is racing ahead and the FCC feels that
it is better to check and make revisions
new, in allocations, etc., than later on. The

1ndu=!try is in agreement with Chairman
Coy when he says: "“Our belief is that tele-
vision I8 going to be a tefrific service.” 1f
you want to take a quick glance at some of
the best values in \ get the Lafayette
Concord Bulletin on T\ . it's ready now.

PYE L IR R I RN 2ty

e e A

GIFT!

BED LAMP-:
Here's & Christmas gift that

RAnlo shows imagination and good
sense too! It's a beautifully-designed Bed
Lamp & Radio combination. Enables her to
read under light that's kind to her eyes—
while she listens to her favorite band, Su-
perhet circuit. Built-in “aiz-magnet.” Com-

A DIFFERENT 4\@
K

in exclusive interview.

Television sets, FM receivers and tuners
and the new Laong Playing record players
are in for a heavy play this Christmas, ac-
cording to advance inf from the North
country. This seems to be in line with the
growing emphasis on practical, useful gifts.
You don’t have to he pun over by Nanta's
&led to know that |l s extra smart these days
to buy where your buck looks and acts big-
ger. So just in ~ase you're a skeptic, match
Lafayvette-Concord values against others .

you'll see why Santa has sct up shop here

GIVE YOURSELF
THIS VALUABLE XMAS GIFT

it's FREE'
elﬂ.

hundr(-d- uf lhuusands
f  Lafayette - Concord
catalog shoppers, yvou'd
soon find out why this is
the bible of the industry.
First of all, prices op lhe
average are lower. Sec-
ondly, stocks are com-
plete—don’t forget L-C
is the largest parts or-
ganizativn in the world. Then there are the
theousands of «dds and ends, the parts and
tnols you need and want fast.

SO GET YOUR COPY
BY RUSHING THE COUPON

Lafayette-Concord has issued millions of
copies of catalogs during the past 29 years.
None have been so exciting. Television,
High Fidelity, LP, FM, Public Address,
Ham Gear, Test Equipment ., . you name
it —and dollars to doughnuts you'll find
mote of it in this big book than anywhere
else. All you need do is clip the toupon be-
low and shoot it back to us on a penny
postal. We've a hunch you'll count this new
Lafayette-Concord catalog among your
most worthwhile gifts this Xmas.

[lele breadcast band coverage. AC or DC.
amp has frosted lens for glareless light.
Lamp and radio operate separately or to-

ther, as desired. Streamlined walnut

akelite. Brackets fit any type
52195

No.1-533R. Shpg. wt. 9 Ibs.

UQ% arvexnion exorters (127

Orders from our many friends outside of
the U. 8. :i\'ill getdeven falt;!er handling it
they are addressed to the Export Division.

E——

of bed. It's 2 $29.95 value.
ENEEENNEEINEEEED

ORDERING @ LAFAYETTE-CONCORD Dept. JL-§
Many of our 901 W. Jackson Blvd., Chicago 7
friends shep in 100 Sixth Avenue, New York 13
.‘.'.!?1.';‘.'??,'3.1‘&‘: 265 Peachtree Street, Atlanta 3

If you are

lnywhem in the
nmghborhoud.
drop around. W,
Are never \oo
sy tosay helt
A GapLaE
T I'ost rates are
kept to & mim-
mum because
your arder is
seat from the
warehouse nur
est you -
other L-C moncy
saving sen ice.
SHOP I PERION
AT ANY ONE OF
VR SUTLETS:
NEW TOAK
100 Suxh Avenue
242 € Fordham AL,
®ronx

O PleaSe rush FREE
catalog No. 89,

O Please send FREE
Xmas Gift Catalog.

O Please send FREE
Television Bulletin
ccaos
901 W. Jackson Bivd.
229 'W. Madison 3L
ATLANTA
263 Poechires 5t

Lenclose$.........
Will remit few cents

eeren
110 Fodersl 31

rwann
24 Contrt Ava.

I R R R R

O Please fill the following order:
No. 33N

B}

N22359R @ $159.50
No. 30N22492R @ 32.63

O No.35N16311R @  L.50
O Nu. 35NI16312R @ 226
[1 No 35N16313R @ 379
O N N24516R @ 5.85
o 3.95
[ 3.45
] . 3.95
O No. !1\’-!477]2 @ 10.95
O No.31N24478R @ 13.50
O Nou. 99N9593R @ 16.95
[0 No. 18N22381R @ 360

for 10
O No.1-533R @ 2195

<. +.. in postal note, money order or check.
postage when order is received.
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volume and picture brightness. And,
once the set has been properly installed,
and the pre-sets correctly acdjusted,
these are the only ones needed.

This is a real pioneer amongst tele-
vision receivers. I don’t think it will be
long before the set adverticed as an
a.c.-d.c. model makes its appearance.
That will be progress indeed.

Better listening

At the moment the radio industry is
conducting a “better listening” prop-
aganda campaign. The object is to con-
vince the owner of an aged receiver
that his set is out of date and can’t give
him what's going from the broadcasting
stations. Actually, there must be at
least four or five million receivers still
in use here which have been working
for ten years or even mere. During the
war almost no new sets were marketed
and people became accustomed to mak-
ing do with their old ones. The habit
has stuck and there’s no denying that
many listeners are putting up with
shockingly bad reproduction. Service-
nmen tell me that they have receivers
in for repair in which the only parts
not worn out are the knobs.

One very clever advertisement is
being run by the Ekco company in the
trade papers. The illustration shows an
ancient, bearded Dutchman, with eyes
fast shut and the headphones of an
antediluvian crystal set clamped to his

ears. The accompanying slogan is
“Winkling out the Rip van listener”.
I expect the Rip van listener isn't un-
known in the U. S. A, either!

One thing that is keeping back sales
here is the purchase tax of 33 1/3% on
radios. Salesmen have to break down
not only sales resistance but tax re-
sistance. I know quite a few folk who
could well afford new equipment, but
just won’t buy it on account of that tax.
Come to that, I hope no reader will
ask the age of the broadcast receiver
in my own home!

Ster radio

The story of the tracking down of
the sources of certain once mysteriocus
radio noises (described in the March,
1948, issue of this magazine) is a fine
example of the international coopera-
tion of science. It began in 1933, when
K. J. Jansky of the Bell Laboratories
determined the source of the noise as
the Milky Way. But the Milky Way
covers a pretty big amount of space
and more exact location was wanted.
In 1946 J. S. Hey, working near London,
found that radiation came from an
active area not more than two degrees
in diameter in the constellation Cygnus.

In July of this year J. G. Bolton of
the Australian Council for Scientific
Research narrowed down the Cygnus
area to 8 seconds of arc; and now
M. Ryle and F. G. Smith of the Caven-

dish Laboratory at Cambridge, working
on 80 me and observing the interference
between signals from two directional
antennas 500 meters apart, have meas-
ured the size of the source with still
greater accuracy.

They find that the radiation comes
in “bursts” of 20 seconds duration. This
means that the source has a probable
diameter no greater than the distance
which radio waves can travel in 20
seconds: 186,000 x 20 = 3,720,000, or say
33 million miles. The diameter of the
sun is 800,000 miles. There must be in
the constellation of Cygnus some great
body, of more than four times the sun’s
diameter, which is continually sending
out these pulses of radiation.

Lately, at least six other sources of
w.h.f. radio noise have been pinpoint-
ed. The work is going forward in many
parts of the world and it may well lead
to fundamental discoveries about the
nature of radiation from our own sun
and from other suns far out in space.
It’s an extraordinary thought that we
don’t know and never can know what's
going on in any star now. So far away
are those in the Milky Way that some
of the “plocks” in the telephone re-
ceivers or the “blips” on C. R. T. traces
that we hear or see are due to upheavals
that actually occurred long before the
earliest of our ancestors ceased gibber-
ing in the tree-tops and decided to walk
the earth on their two hind legs!

New Telephone Recorder

A ROBOT telephone secretary which
can be adapted to any business or
home, made its debut in Switzerland
this summer before going into mass
production in the United States and
Great Britain.

This robot, a combination telephone
and phonograph for taking messages in
the subscriber’s absence, is the creation
of Willi Mueller, whose earlier inven-
tion of the Ipsophon had already com-
manded recognition.

That pioneer apparatus is now suc-
ceeded by a far more compact and less
expensive instrument, the Notaphon. It
uses an entirely new recording system
which eliminates the use of magnetized
wire and the attendant drawback of
rewinding for the playback. Recording
on the Notaphon is effected hy means

of a disc similar to a phonograph rec-
ord; but, unlike the latter, it is not cut
but merely magnetized when a record-
ing is made.

The Notaphon may be connected to
any standard telephone instrument
without altering or interfering with the
latter’s mechanism.

When a call comes through and the
telephone receiver is not removed after
three rings—perhaps either because the
subscriber is absent or because he
wishes to remain undisturbed—the Not-
aphon automatically goes into action.

It first announces the subscriber’s
name and address, and then requests
the caller to speak. If he does not do so
within eight seconds, the request is re-
peated, if he still does not speak, he
hears “Notaphon ringing off.”

As soon as the caller utters a sound,
the recording mechanism starts to func-
tion. A silence of eight seconds auto-
matically cuts it out. The whole ar-
rangement is simple and foolproof.

One of several novel features of the
Notaphon is a vocal secret code, preset
by the subscriber, which enables him
alone to play back the messages record-
ed on the disc. By dialing his own num-
ber from any telephone, waiting for
the Notaphon’s request to speak, and
then pronouncing the wvowel sounds
forming his secret code, he sets the re-
production mechanism into motion. Five
thousand possible code variations insure
complete secrecy.

When the subscriber, who is perhaps
spending the night out of town, has
dialed his number, given the code cor-
rectly, and been told by the Notaphon
that he is now connected, the playback
of the day’s “bag’ starts at once.

On completing the playback, the ro-
bot requests its master to erase the re-
cording. This is done by pronouncing
another predetermined vowel sound.
Deletion is verbally confirmed by the
Notaphon, which now regains its full
half-hour ecapacity. If deletion is not
desired, the recording of later calls on
the disc starts where previous recording
stopped. When the instrument’s capac-
ity is exhausted, the robot voice informs

| subsequent callers of the fact.
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Look for the distributor
who displays this sign!

Authorized
Distributor

\/
SYLVANIA RADIO TUBES
AND TEST EQUIPMENT

S a part of its 1948 program. Svlvania  his windows, doors and trucks — it is your
£

Electric will supply each of its authorized assurance that this distributor will supply you
distributors with this new decal. printed in with genuine Sylvania radio tubes and top-
red. vellow, black and three shades of green.  quality test equipment —and that vou can
It’s worth your while to look for this sign on count on prompt, courteous service as well!

Svlvania Electric Products Inc., Radio Tube Division, Emporium, Pa.
\ v |
MAKERS OF RADIO TUBES: CATHODE RAY TUBES: ELECTRONIC OEVICES: FLUORESCENT LAMPS. FIXTURES. WIRING DEVICES: ELECTRIC LIGHT BULBS
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A side-on view of the BC-455-B, which is one of

More Se

the well-known command group of receivers.

leetivity

For the BC-155-B

MONG the slickest radio re-
ceivers on the surplus market
are those from the command
set, the BC-453, 454, and 455.
When converted to available current
sources, they leave little to be desired.

However, the 455-B, covering the
6-9-me range, differs from the other
receivers in that it employs no i.f.
transformers, as such. Instead, each i.f.
can contains a single plate tank, con-
denser—coupled to the following stage,
while the coil which would serve as
secondary in a conventional i.f. stage is
untuned. This second coil merely acts
as an r.f. choke in the following grid
cireuit.

For this reason, and hecause the i.f.
is 2830 ke, the 455-B, while sensitive,
tunes too broadly for crowded hands.
The inherent selectivity of the set is
only 9.8 k¢ two times down or 24.2 ke
ten times down.

Fortunately, this lack of sharpness
is easily remedied. The lower the inter-
mediate frequency, the greater the
selectivity and gain, up to the point
where the image ratio becomes trouble-
some. All that is necessary to make the
455-B razor-sharp is to substitute con-
ventional 456-kec. intermediate-fre-
quency transformers.

The change-over is simplified by the
construction of the i.f. stages already
in the set. Each i.f. can contains four
metal pillars, one at each corner, at-
tached to the plug-in base. These pillars
support a mica plate on which the vari-
able condenser is mounted. The “works”
of a standard 456-ke i.f. transformer
(in this case a Meissner 16-6658) fit
snugly inside these supporting pillars,
and can be suspended from a plastic or
metal plate attached to the top of the
pillars with the original screws. Here
are the steps:

Each of the three plug-in if. coils
is secured to the chassis by two screws.
Remove these screws and lift out the
cans. Remove the four small screws
holding the shield can to the plug-in
base, and pull off the can. Remove the
four screws holding the mica plate to
the supporting pillars. Remove the
serew in the center of the plug-in base
which holds the coil form to the base.
Cut the wires soldered to the plug-in
socket terminals. The coil form, mica
plate, and condensers may now be lifted
out, and the unit is ready for instal-
lation of the 456-ke coils.

Rentove the coil and condenser as-
sembly from a 456-ke i.f. transformer.
Drill and tap holes for 6-32 screws,

By E. W. WILLIAMSON

through the two bosses of the plastic
plate supporting the trimmer condens-
ers, and attach the entire unit to the
new top plate. Then screw the plate to
the four supporting pillars of the plug-
in unit and solder the four leads to the
proper =ocket terminals, as shown in
the drawing.

Drill two i-inch holes in the top of
the shield can to permit tuning the new
transformers,

The next step is to line up the new
i.f.’s with a signal generator. Clip the
generator’s output lead to the top grid
connection of the 12K8 and adjust the
trimmers for peak output. Because the
shield cans in the set are somewhat
lavger than those from which the 456-ke
coils were removed, the effective indue-
tance of the coils is altered slightly and
it may not be possible to set the coils
at 456 ke, The writer found that 498 ke
fell in about the middle of the trimmer’s
range.

The oscillator cotl ix originally set to
track with the antenna coil with a 240-
unf fixed padder shunted across a 40-unf
variahle condenser. Changing the if.
naturally calls for new tracking ar-
rangements=. This is not difticult beeause
the antenna and r.f. ceils already are
tracked to the dial, and it is necessary
only to make the oscillator coil track
with these circuits.

The plug-in oscillator coil, as supplicd
with the set, contains 17 turns of wire
in 12 inch of space on a form 11/16
inch in diameter, It is tuned by a pow.
dered-iron core, which is preset and
anchored in position. Remove the coil
from its shield by unscrewing the four
small screws which fasten the plug-in
unit to the shield can. The coil then
drops out. attached to its plug-in base.

Break the seal! on the powdered-iron
core, and screw the core down as far as
it will go. Then either add four turns
of wire to the coil, bringing the total
to 21 turns, or remove the entire wind-
ing and rewind the coil to have a total
of 21 turns. The winding is easy, since

the coil form iz threaded. No. 24
enameled wire makes a nice fit in the
84 (REDY  PLATE 18LUE)
{ GND 1BLACK?}

NO CONN GRID (GREEN)

{F UNIT {VIEWED FROM BOTTOM)

Bottom of the i.f. unit showing color codes.

threads. Unscrew the core 10'% turns,
and replace the coil in its shield.

Now solder a »0-uuf silvered-mica
condenser in shunt with the hutton-
shaped 240-uuf padder next to the 40-
nuf variable padder on the frame of the
main gang condenser. To do this, it is
necessary to  remove the aluminum
shield enclosing the main condenser.

RADIO-ELECTRONICS for
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Fit the 500-unf condenser snugly in the
space below the reduction-gear mech-
anism, as shown in the photograph, BASI( TYPES
so that it will not be in the way when < _ !
the shield is replaced.

Feed a 6100-ke modulated signal into REPLACE OVER
the antenna terminal of the set. Set the ’
dial to 6100 ke and adjust the variable
padder until the signal is loudest. While
doing this, rock the dial a little to find
the point of peak response. Since the
antenna and r.f. circuits already are

tuned to a gnat’s eyelash, only a very
slight rocking should be necessary.

STANDARD
MODELS

Revolutionary Discovery

If it is impossible, by varying the %
padder condenser, to bring the signal in Simplifies Replacement—
at exactly 6100 ke on the dial, adjust Gfeqﬂy Improves
the iron cove in the oscillator coil half
a4 turn at a time until the signal can
be brought in precisely.

Now set the dial at 8900 ke and feed
an 8900-kc modulated signal into the
set. Adjust the oscillator trimmer con-
denser for peak response. Go back to the
low end and readjust the padder, re-
peating both operations until good
tracking is obtained from one end of
the dial to the other.

If you find that the trimmer adjust-
ment makes it impossible for the pad-
der to correct the low end or that ad-
justment of the padder throws the high
end bevond the range of the trimmer,
vou can get the inductance approxi-
mately correct by the following method:

Set the dial to 7500 ke and feed a
signal of that frequency into the set.
Set the padder condenser at about half
capacitance., and adjust the oscillator
imductance with the iron core until the
signal comes in. Next turn to the high
end and trim, and then to the low end
and pad.

It is best t complete the preliminary
tracking befo.e replacing the aluminum
shield on the gang condenser because
the oscillator section of the gang con-
denser has two trimmers, only one of
which, C-4E, can be adjusted with the

Record Playing

New Torque Drive
Crystal Pickup Cor-
tridge achieves clean,
clear tone definition
and fidelity that are
trvly amazingl You
can hear the differ-
encel Gives new life
to every record
library.

] . . AUTHORIZED
shield in place. The other, C-1G, which DISTRIBUTORS
is near the front of the set and nor- EVERY WHERE

mally is hidden by the shield, is set at
maximum capacitance at the factory.
It may be necessary to adjust this
trimmer, as well as C-4E, to bring the
oscillator into line at the high end.

It is convenient, while tracking the
receiver, to remove all the coil shield
cans from the metal plate to which they
are riveted by drilling out the rivets.
A Yi-inch hole then may be bored in the

Write for Re-
placement Chart
Bulletin No. 146

New Model L-14
Microgroove
Crystol Car-

4" hole tridge,and New
center of the oscillator coil shield ean, o ::i:h(::“*“)" Moge;20Mcg-
so that 2 small screw driver or tuning o A - 154" hole cantort): netic Cortridge
tool ecan be used to adjust the iron cove. L H""")'. for Regulor or
Later the cans may be re-attached to “AT type eResP Microgroove
their supporting plate with 2-52 screws R consisten! records also
in the corners. Tone A manded that the Tows! vl  esdie- ovoiloble,

To complete the conversion, change I ‘:.::h'::l’\:':‘“ tevel b'w:::a. 112 hove 0",';",“,";:?.1 M12-5,
the frequency of the b.f.o. from 2830 ke ] NOTE: M“""‘;::}é::‘vh""“" Rigeanin, R

For Cortridg®

to the new i.f. This may be done by add- H12-5, or L125:

ing either inductance or capacitance to
the b.f.0. unit until the required fre- ==
quency is obtained. Or buy a 456-ke IT PAYS TO REPLACE WITH
heat-frequency oscillator unit and sub- | | ELECTRO-VOICE, INC.
stitute its coils for those in the set. § BUCHANAN, MICH.

When the tuning is complete, a k Export: 13 East 40th 51, New York 16,

E-V Pal, Pend, Licensed under Brush Patents

strong signal 10 ke away from the dial US.A. Cobles: Arlab
setting will be inaudible.
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Phase - Modulated Exciter

Front view of the phase-modulated exciter. The signal of a low-
frequency crystal is multiplied eight times to hit 80 meters.

MATEUR XNBFM rigs gen-
erally sound good only so
long as the carrier is not

swung too much by the varia-
tions in voice intensity. This is espe-
cially true when the receiver is a con-
ventional AM superheterodyne. Some
fellows get so enthusiastic describing
their new NBFM transmitters that they
unintentionally shout into the miicro-
phone and knock the carrier all over
the place. We decided, therefore, to in-
clude some sort of automatic level con-
trol in the audic channel of our NBFM
exciter. Speech clipping won out over
automatic modulation control because
the clipper’s action is instantaneous;
am.c. takes a short time to catch up
with unwanted voice peaks and does not
“let go” immediately.

For a satisfactory design, we hor-
rowed the basic essentials of the phase
modulation exciter described some time
ago by Sterman' and the speech clipper
used in the Collins 30K transmitter.
Modifications were made in a few por-
tions of each eircuit, either to permit
use of easily obtained components or to
adapt the exciter more efficiently to 75-

"'Narrow-Band Phase Modulation Exciter,” by
Sol Sterman; Radio Newa, May, 1947,
“'Let's Not Overmodulate ., . . ,” by Smith &

Hale; QST, Nov,, 1946.

481.825-487.125KC  461.825-4B7.125KC 983.25-974.25KC

meter operation from a low-frequency
crystal,

The block diagram in Fig. 1 shows
the basic arrangement of the radio and
audio channels of the exciter. The
amount of equivalent frequency modu-
lation obtained by phase modulating a
crystal oscillator amounts to only a few
hundred c¢ycles. The desired narrow-
band swing of 2 or 3 ke must be ob-
tained by frequency multiplication.

A frequency-multiplication factor of
8 usually is satisfactory. To use this
factor, it is necessary to operate the
crystal oscillator between 481.25 and
487.5 ke in order to obtain output in
the 3850-3300-k¢ NBFM section of the
75-meter phone band. However, it is
desirable to keep the carrier at least 3
ke inside of each edge of the NBFM
section to prevent out-of-band opera-
tion during frequency modulation. This
means that the center frequency must
be kept within the limits of 3847 and
3897 ke, The crystal frequency, accord-
ingly, must he between 481,625 and
487.125 ke. (See the oscillator block in
Fig. 1.)

The oscillator-modulator is followed
by a doubler and a quadrupler, which
provide the necessary frequency multi-
plication. The 75-meter output of the
exciter may be link-coupled to a high-

3853+ 3897KC

— TSM FR OUT ( 3853-3897KC)
[ PIERCE YTAL osc,lv-{—[ PHASE uoﬂ—[ FREQ. DOUBLER H FREQ. QUADRUPLER |

Ll (Bl P B P B

Fig. 1—Block diagram of the exciter, A reactance tube shifts the phase of the oscillator.

By RUFUS P. TURNER

gain buffer in any conventional 80-
meter c.w. transmitter having a plate
power input up to 1 kilowatt. In many
transmitters, the FDJM exciter output
may be fed directly into the grid circuit
of the existing crystal oscillator (with-
out its crystal) either with or without
a link-coupled grid tank at the trans-
mitter end.

The audio channel of the exciter in-
cludes a standard speech clipper which
etfectively knocks the peaks off all audio
signals which rise above a level deter-
mined by the setting of the clipper con-
trel and keeps the carrier swing within
controlled limits.

The unit is operated on voltages
taken from a small power supply in the
main transmitter. However, an indi-
vidual builder, if he desires, may in-
clude the power supply on the exciter
chassis for completely packaged con-
struction.

When the exciter was first laid out,
we were worvied by the possibility of
beat-note interference with nearby
broadcast reception, since the crystal
oscillator is operated on the nearest
subharmonics of the broadeast band and
the doubler is operated right inside the
broadcast band. But tests have shown
that no interference is caused in a
broadcast receiver in the same house,
provided the tank circuits re complete-
ly shielded (as shown in the photo-
graph), the power-supply ecable and r.f.
output cable are shielded and grounded
at each end, and the exciter chassis is
grounded solidly to earth.

The low-frequency crystal required
in this exciter may arouse some curi-
osity. We took a few “wipes” off a reg-
ular 456-ke receiver i.f. crystal to bring
it up to 485 ke (exciter output 38R0 ke).
But crystal grinding is unnecessary,
since government surplus crystals for
frequencies between 400 and 500 ke may
be bought, mounted in standard holders,
for about a half dollar each.

The complete circuit

Fig. 2 is a complete schematic dia-
gram of the exciter.

One triode of the 6SL7-GT acts as a
low-frequency Pierce oscillator, while
the second triode section is the phase
modulator. The tank circuit L1-C5 in
the plate circuit of the phase modula-
tor is tuned to the crystal frequency.

The phase modulator is capacitance-
coupled to the 6V6-GT/G frequency
doubler. The doubler, in turn, is ecapac-
itance-coupled to the quadrupler. The
quadrupler output tank is link-coupled
to the c¢o-axial output jack J1.

The three tank circuits L1-C5, L2-
C10, and L3-C15 are shunt-fed. The .01-
uf isolating capacitors C6, C11, and

RADIO-ELECTRONICS for
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C16 remove all d.e. from the tuning
capacitor rotors, permitting these ca-
pacitors to be fastened directly to the
shield cans without insulating washers.
Once set for any crystal within the
range, the tank circuits do not require
retuning when crystals are changed.

A 0-1 d.c. milliammeter M is em-
ployed for tuning. The two-pole, four-
position rotary selector switech SW con-
nects this meter, with the proper
polarity, across shunt resistors R8, R10,
R12, and R14. In position 1, doubler
grid current is read (this reading is a
sensitive tuning indicator for the pre-
ceding tank circuit L1-C5). In position
2, the meter indicates doubler plate cur-
rent. In position 3, quadrupler grid
current is read. And in position 4, the
meter shows quadrupler plate current.

With the shunts given, the meter has
approximately the following current
ranges: (1) 0-11 ma, (2) 0-50 ma, (3)

Amatewr

12 ORILINK

R
F:}E BITER_ Y
AN
CO-AX

L i
b 60M TUNED CIRCUIT a
Fig. 3-a—This circuit can cause parasitics.

0-A% c
tomrs l\*.‘ %10 xTaL socReT
b

Fig. 3-b—For use wi=+h high-gain oscillators.

FROM EXCITER

0-11 ma, (4) 0-50 ma. Note that R10
is so connected that the milliammeter
reads only plate current—not the total
of plate and screen currents. This may
well be done with R14.

The audio channel is a conventional
high-gain amplifier with the addition of
a speech clipper. The low-pass eclipper
filter is CH and C22, C23, and C24.
R18 sets the clipping level, while R27

0SC- PHASE MOD
6SL7-GT

FREQ DOVBLER
6V6-GT/G( 2}

FREQ QUADRUPLER

CHASSIS,
'E u—J fILS 6.3v/3A AC
1ST AUDIO SPEECH CLIPPER 2ND AUDIO J-czr
65J7 cuppen, /2 6SN7 6H6 cn__ 1/26SN7,, 6SF5
—l!l—l‘? 2
: A
MiKE IR rRIl
| bl
2] =R
.P
-
:.RIO
-
FTHTr CHASSIS

R1, RS, R20, R21. R22, R24, R29—100,008 ohms,
Ify watt

R2—33,000 chms, '/, watt

R3, R4—47,000 ohms, !5 watt

Ré, RI16—270,000 ohms, /; watt

R7. RIT—100,000 ohms, I watt

R8, RI2—I0 ohms, | watt

R?, R13—22.000 ohms, 2 watts

RI0, RI4—2 ohms, 2 watts

RIS—1,500 ohms, ', watt

RI7—|.5 megohms, /3 watt

RI8, R27—500,000-ohm potentiometer

RI?—10,000 ohms, '/, watt

R23—1330 ohms, /3 watt

R24, R25—620 ohms, !, watt

R28—2,700 ohms, '/; watt

R30—470,000 ohms, |/ watt

Cl, C4, C%?, Cla—.005-uf mica

C2—250-upf mica

C3, C7—.002-uf mica

CE, CI10, CI5—100-uuf midget variable (Ham-

marlund HF-100)
Cé, Cll, Cls, Ci9, C21, C2¢, C27—.01l-uf mica

Fig. 2—Diagram of the 80-meter exciter. A low-pass filter follows the speech clipper.

C8, CI2, CI3—100 upuf mica

C17—25-uf, 25-volt electrolytic

C18=-0.1-uf, 400-volt paper

C20—8-uf, 450-volt electrolytic

C22—180-upf mica

C23, C24—200-upf mica

C5—20-uf, 25-volt electrolytic

C28—10-uf, 25-voit electrolytic

CH—35-h, 50-ma choke

Jl—female chassis-mounting co-axial receptacle

J2—closed-circuit phone jack

L1—2.,5-mh, pie-wound r.f. choke

L2—0.5-mh, lattice-wound r.f. choke

L3—36 turns No. 28 enameled wire, close-
wound on |-inch-diameter polystyrene form

L4—3 turns No. 24 d.c.c. wire, close-wound on
same form as L3 and separated !/ inch from
B-plus end of L3

M—0-1-ma meter (with internal resistance of
approx. 100 ohms)

SW—double-pole, 4-position, nonshorting ro-
tary switch

XTAL--481.625- to 487.125 kc crystal (see text)

DECEMBER, 1948

M1 GAIN 80M BUFFER

LO-AX-FROM EXCITER

Fig. 3-c—The exciter works into a buffer.

is the gain control. Audio output volt-
age from the 68F5 is delivered to the
phase-modulator section of the 6SL7-
GT through coupling capacitor C27.

Power-supply requirements are 300
volts d.c. at 150 ma, well filtered, and
6.3 volts a.c. at 3 amperes. The B-plus
line must be bypassed to chassis with
a .005-uf mica capacitor inside the
power-supply unit, and both sides of
the incoming 115-volt power line must
be bypassed to the power supply chassis
with 0.1-uf capacitors. The power-sup-
ply chassis must be grounded solidly to
earth.

Construction

The photograph shows how the 7 x 15
x 3-inch chassis is laid out. Shielding
may be completed by slipping an am-
plifier foundation metal cover over the
top of the chassis.

The tank-cirewit aluminum shield
cans were originally in an old-time
broadecast receiver. A hole for the

threaded bushing of the tuning capaci-
tor is drilled through the top of each
can. This grounds the rotors. The coils
are held to the capacitors with stiff bus
wire. L1 may be mounted by its own
pigtails. The isolating capacitors C6,
C11, and C16 are placed inside the
shield cans. Leads from the completely
wired tank circuits pass (i.f. transform-
er fashion) through a grommet-lined
chassis hole under the center of each
shield can.

" R27 is mounted through the top of
the chassis; and its sawed-off shaft is
slotted for screwdriver adjustment,
since it ordinavily will not have to be
touched after it has been set.

The power-supply ecable must be
shielded and the shield braid connected
to chassis at both ends. The r.f. output
cable from J1 likewise must be shielded
and must be connected to chassis at
both exciter and transmitter ends.

All wiring must be short, direct, and
as free as possible from movement,
Liberal use of insulated terminal strips
as circuit tie points is recommended.

If the power supply is built on the
exciter chassis, the clipper choke CH
must be located and oriented with re-
spect to the power transformer and
power-supply filter so that it will not
pick up hum.

Adjustment

After the wiring has been inspected
and found correct, the exciter is ready
for adjustment. Here arc the necessary
steps:
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NEW Television Kits, and EQuipment

Important Advances in TV Reception and Servicing!

NEW 10° TV KIT
n at amazingly LOW PRICE!

The new Transvision Model [0A electromagnetio TV Kit
N zives a bright. stable 52 sq. in. picture. Has 10° picture
] tube, and CONTINUOUS TUNING om all 12 channels.
B 1ts high sensitlyity makes for imbroved long-distance Te-

ceptlon; especially good on hlgh channels. Complete with
|all lcl}annel doyble-folded dlpole antenna and 60 ft. of
ead-in  wire.

MODEL I0A TV KIT. less cablnet........... Net $199.00
MODEL 12A TV KIT. same as above. but has
a2 12" picture tube...... . eiiiiiiiieniainn Net $263.00

NEW STREAMLINED CABINETS

for Transvislon Model 10A or 124 TV Kii. Made of select
grain walnut with beautiful rubbed finish. Fully drilled,
ready for Instattatlon of liumnhlﬂl receiver.
Walnut Cabinet for 10A 12A (Specify)....Not $44.95
\lalmgany and  Blonde llh.ht]y hlgher.

TRANSVISION ALL-CHANNEL
TELEVISION BOOSTER

To assure television reccption in weak slgnal areas. or
areas which are out of range of certain Dhroadcast stationms,
Tranavislon englneers have desluned thls new booster. It
Inercases slgnal sirength on all televislon channeis. Tunes
all tolevision channels continuously. Can be used with any
iype of televislon recelver. Unusually high gain in upper
television channels.

Model B-1 ....coorieuinrisnsnaiironenrarenees LIST $30.9%

TRANSVISION REMOTE CONTROL
UNIT KIT

WLl operate any TV receiver from a distance. Turns set
on, tunes in stations. controls contrast and brightmess, turns
sot off. Ldeal for instaliatlons where the television recelver
8 Inaccesslble. Tuner unit I1s 8 high gain. all-channel unit
with about 50 micro-volt sensltivity. Easy to assemble in

about an hour.
Model TRCU. with 25 feet of cable............ NET $44.5°
Without eabimet ............. . .ii0i0ie0ians NET $42.f

NEW . . . TRANSVISION
SWEEP SIGNAL GENERATOR

for Television and FM

Compiste froquenty coverage from 0-227 MC_ with no bana
switehing. . . . Sweep wldth from 0-12 MC comp Holy
nriahlo o o o Accurately calibrated built-in marker g

OUTSTANDING FEATURES (1) Frequency range from:
0-227 (2) Dlal calibrated in frequency. . . . (3)
Sweel uhth ‘trom 0-12 MC compDletely variable. . . .
Bell-contained markers readable directly on the dial W 5%
or hitter. (No externul generator required to provide the
marker sigbals). . {3 Crystal controlled output makes
possible any crystal controlled frequency from 5-230 MC.
. . (6) Plenty of voltage output—permlis stage-by-stage
slighment. . . . (7) Output fmpedance 5-125 ohms.
(8) Dirvetly ealibrated markers, 20-30 MC for trap, louml
rml video IF alignment. . . (9) RF for allznment of
traps .or IF channels when & DC_volt meter Is used as the
Indicating medlum. . . . (10) Unmadulated RF slznal to
provide marker pips simultaneously with the maltn variable
oscillator. . . . (11} Markers can be controlled as 1o output
strebgth In the plp oscillator. . . . (12} Power supply
& complotely shielded and filtered to prevent leskage. 5
(13) AIl active tubes are the new modern miniature type.
Op 14} Phasing control incorporated in the Kenerator.
MODEL NO. SG ot $99.50

RADIOMEN...You Can GET INTO The

TELEVISION BUSINESS

IN A BIGWAY WITH THE

TRANSVISION DEALER PLAN

Write for FOLDER D-]

4

SWEEP SIGNAL GENERATOR
NEW 8-PAGE CATALOG showing completo Transvision line now available at yeur distributor, er write te:

TRANSVISION, Inc. o.oe New Rochelle, N. V.

In Calif.: Transvision of Cualifornia, 8572 Santa Monica Blvd., Hollywood 48.

kAll prices 5% higher west of Mississippl; all prices falr traded. AN Prices Subject te Chanse Without Notlcs. J
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(1) Connect the power supply to the
exciter, switch on the heater voltage
and allow a few minutes for the tubes
to reach operating temperature.

(2) Connect two or three feet of
insulated wire to J1 to act as a simple
antenna.

(3) Set SW to position 1, switch on
the d.c. voltage, and tune C5 for maxi-
mum meter reading.

(4) Set SW to position 2 and tune
C10 for minimum meter reading.

(5) Turn the meter switch to posi-
tion 3 and readjust C10 for maximum
meter swing.

(6) Turn to position 4 and adjust
C15 for meter minimum.

(7) Check the exciter’s output fre-
quency with a heterodyne frequency
meter or other suitable device to make
sure the quadrupler output is at 175
meters.

(8) Switch on a nearby receiver or
FM monitor and tune to the exciter’s
output frequency.

(9) Plug a crystal or dynamic miero-
phone into J2.

(10) Advance the clipper control
R18 approximately half way and, while
whistling into the microphone, adjust
R27 until the desired frequency swing
is obtained, as observed with the re-
ceiver or monitor. Speak into the micro-
phone and note the voice quality. Re-
duce the setting of R27, if necessary,
to improve quality. R27 ordinarily will
not need any further adjustment after
this setting has been made. Later it
will be necessary to adjust only clipper
control R18 to fix deviation.

(11) Couple the exciter to the trans-
mitter and readjust C15 with the meter
switch set to position 4 (see step 6).

Fig. 3 shows several circuits for
coupling the exciter to a transmitter.
Fig. 3-¢c is the best arrangement. Fig.
3-a’s arrangement will be satisfactory
only if the original oscillator tube is a
well screened tetrode or pentode and if
the tuned circuit (L-C1) is enclosed in
a metal can, otherwise t.p.t.g. oscilla-
tions will be set up between the input
tuned circuit and the oscillator plate
tank. C2 is a 50-uuf mica ecapacitor.
Circuit 3-b is simple and convenient,
but will be entirely satisfactory only
when the oscillator tube in the trans-
mitter provides considerable gain. C is
a 50- to 100-pupuf mica capacitor. In ex-
treme cases, it may be necessary to
operate the second 6V6-GT/G tube in
the exciter as a doubler. The oscillator
in the transmitter then will operate also
as a doubler.

It is best to do a little experimenting
to determine which coupling arrange-
ment will supply normal excitation to
your own transmitter.

If you modify the unit for mounting
in a cabinet or rack, the crystal socket
may be placed on the front panel in-
stead of on the chassis. If you like to
QSY rapidly, purchase several crystals
between 481.625 kc and 487.125 ke.
Wire them so any one can be selected
at will with a rotary switch on the
panel. Connect the switch between C1
and the top plate of the erystal holders.
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'{/%[m .on e Snsellonally MEW 1949
2772 MIDWEST RADIOS
»

'|41_" PANASONIC
2 SPEAKER

SERIES 16

SUPER DE LUXE

AM-FM
CHASSIS

Here is the last word in radio
engineering . . . a powerful, world-
ranging, magnificently-tonec radio that
is unsurpassed for performance, selectivity,
sensitivity, and advanced enzineering features. Uses

these latest-type tubes, rectifier and tuning indicator
three 7A7, three 7A4, two 2CS5, one 7A6, one 7Q7, one 6BAG,
one 6BEG6, one 6C4, one 6ALS, one 5U4, one 6U5. Comes com-
plete with satin stripe copper finish front panel attached, Magna-
Tenna Loop Aerial and giart 14%2" Electro-Dynamic Panasonic Speaker.
Requires only a few minut®s to install, plug in and play. LOW FACTORY
PRICES .. . EASY TERMS . . . 30 DAYS TRIAL. Send TODAY for FREE 1949
Midwest Radio Catalog of separate Chassis and beautiful Console and Table models.

A Complete Line of FINE RADIOS and RADIO- FERTERE
PHONOGRAPHS . .. Available in SEPARATE T ey -
CHASSIS Like the POWERFUL SERIES 16 AM-FM i

. Model above or in COMPLETE CONSOLES like this... Yolume and Bc;nd Indication

Beautiful e
Audio Switch-0
SYMPHONY GRAND
AM-FM Radio-Phonograph with Color-Ray Tone Selection

TELEVISION Audio Switch-Over TRI-MAGNADYNE
and NEW Intermix AUTOMATIC Coil System

RECORD CHANGER ...Plus NO-DRIFT FM

A Magnificent musical instrument and
a masterpicce of cabinet design—the clld many o!hev |euh|res

finest Midwest Radio in 29 years of
manufacture, Offers world-ranging ra-

(l-lEo reception aad newest automatic /
ntermix Record Changing Phonograph. 2“44
Uses Series 16 Super DeLuxe AM-FM z m .

Chassis. Giant 144" Panasonic Speak-
er: Tri-Magnadyne Coil System; Buyilt- FILL IN COUPON AND MAIL TODAY OR JUST

In Loop Antenna. Other luxurious con- SEND NAME AND ADDRESS ON ¢ POSTCARD

sole and table model cabincta availahle
with Series 16, 12, and 8 chassis—on 8 MIDWEST RADIO & TELEVISION CORP.
:Dopr. 384 909 Broadway, Cincinnati 2, Ohilo

Easy Terms and 30 Days Free Trial.

BUY DIRECT FROM FACTORY and SAVE!

Please send me your new FREE 1949 Catalog.,

MIDWEST RADIO & TELEVISION CORP. /N

DECEMBER, 1948
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Regulated variable supply, top front view.

NE handy helper in the build-

er’'s and experimenter’s shop

1s a variable-voltage regulated

power supply, which will pro-
vide a well-filtered d.c. output at any
voltage within its range and will main-
tain that voltage, regardless of varia-
tions in line voltage or load current. A
typical commercial model may supply
several hundred milliamperes of out-
put current at voltages up to 400 or so,
but for use in the home workshop a
small and inexpensive unit is more ap-
propriate.

The little supply shown in the photo-
graphs provides a variable output volt-
age from 30 to 250, regulated to with-
in approximately 19; for variations in
output current between 0 and 50 ma
and for variations in line voltage be-
tween 105 and 125, Voltages helow 30
and above 250 are also available, but at
some sacrifice of regulation. Several
amperes of 6.3-volt heater current are
also provided in the output. The unit
may Dbe huilt on a small chassis or
hreadboard. Construction and wiring
are not at all critical.

The circuit employs a 6X5-GT as full-
wave rectifier and a 6V6-GT as the
main control tubce. One half of a
6SL7-GT serves as regulator amplifier,
while the other half of the same tube

nstruction

6 X5-GT 6V6-GT
£6.3v/6A
| S
5/'
W 325y k
HTVAC g Eo |3 _/
'E'zzsv T Sl L
,pazsv i1 3 6$L7—GT] RIS
| | AR L, . 1:
-"9'_3.”2_'9“__.. | 4 s &
1 =
O E
6.3VFILS
GND
B——— — —
|
B+
D -
R1—33,000 ohms, /; watt
R2—470 000 ohms 2 watt
R3—150, 1000 ahms, /7 watt
R4—82,000 ohms, !y watt
R5—500,000-chm potentiometer
Cl, C2, C3—20-uf, 450-valt electrolytic
Ca4—.01-uf 400-velt paper
NI, N2—type NE-2 neon lamps
T—power transformer, 650 volts, c.t., 50 ma,
tap at 225 volts: 6.3 volts, 600 ma; 6.3

volts, 2.9 amps. [Raytheon U-10544)
SW—s.p.s.t. toggle switch

Regulated Power Pack
Has Variable Voltage

By W. D. HAYES

is used as a simple diode rectifier for
the negative reference voltage. Two
type NE12 neon lamps serve as the
voltage standard, and one of these also
acts as a pilot light, visible at the front
of the chassis.

The 6SL7-GT amplifier amplifies dif-

to maintain an esscntially constant out-
put voltage.

The output voltage is varied by ad-
justing the amount of voltage applied
to the grid of the 6SL7-GT amplifier
with R5.

ferences between the output and

Adequate filtering (C1 and C2),
!
Under-chassis view. N2 was added just inside chassis from NI, after the photo was taken.
the combined with the regulating action
itself, assures pure d.c. at whatever

negative reference voltage. Its plate is
connected to the grid of the 6V6-GT. The
supply’s output current flows through
the 6V6-GT, and variations in its grid
potential change its internal impedance
and, consequently the voltage drop
across it. Effectively the 6V6-GT is a
variable resistor. Its resistance is con-
trolled by the 6SL7-GT amplifier so as

TELEVISION
Since all television picture tubes us-
ing electrostatic deflection require push-
pull signals, several tubes are usually
used. The circuit shown uses only one-
a combination hlocking oscillator and
phas¢ inverter using one haltf of a
6SNT. The circuit gives about 25 volts
output and makes a fine horizontal os-
cillator for a homemade TV recciver.
The transformer can be any horizen-
tal blocking oscillater unit, or it may
be wound at home on a large powdered-
iron slug. The grid winding should be
about 1,000 turns of No. 36 enameled
wire, and the plate coil about 2,000
turns of the same.

voltage you select—and the low internal
resistance of the supply means that
your decoupling problems will be min-
imized, Next time you have a job of
construction or testing or debugging a
small receiver or audio amplifier, put
this little power supply to work and
se¢ how much easier your job becomes.

OSCILLATOR

The resistor across the grid winding
should be variced umtil a wave with good
saw-tooth form is obtained.

ROBERT A. CUNNINGHAM,
Newport, Ky,
17268N7
201 ———
i POWD.IRON | 28K
*: 5:" :: T Be200-250
moont I8 ’m NN
o -|‘—o
280t 1

" 2 Tiool

SV;OC PULSES IN

..,.[M.

RADIO-ELECTRONICS for


www.americanradiohistory.com

PR L L L L e e L L E L L L L T

6

MONEY BACK GUARANTEE — we believe units offered for sale by mail order should be sold

only on o ““Money-Back-lf-Not-Satisfied” basis. We carefully check the design, calibration and value

of oll 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 volue of the item or items you have purchased.

L L R R I 4

BUILD YOUR OWN SIGNAL TRACER and SAVE!!

The Only Signal Tracer in the Low Price Range
Including BOTH METER AND SPEAKER!''

strument.

controls.

THE MODEL CA-12 KIT COMES b (R

COMPLETELY ASSEMBLED
Can bhe wired in 30 minutes, Components
and circuit guaranteed to meet the follow.
ing:

sistor capacity network are built into the detector probe.
hizh gain amplifier—Alnico V speaker.
measures 514” x 6157 x 9”7,

MODEL CA-12 Kit includes ALLL PARTS assembled and ready
for wiriug, circuit diagram and detailed operating data for the
completed instrument

MODEL CA-12 COMPLETELY WIRED READY TO OPERATE $29.95

We are pleased to announce we have obtained an exclusive franchise to distribute the
well known Model CA-12 Signal Tracer in kit form. The Model ('A-12 sells regularly
for $29.95, here is your opportunity to save $8.00 with the added advantage of com-
plete familiarity of design and operation made possible when you build your own in-

FEATURES: % Comparative intensily of the signal is read directly on the meter—quality of
the signal is heard in the speaker, :
% Highly sensitive—uscs an improved vacuum-tube voltmeter circuit.

% Simple to operate——only one connecting cable—no tuning
% Tube and re-
% Built-in
% Completely portable— weighs 95

——

$21.95

THE NEW MODEL 670

SUPER METER

SUPER METER. A Combination
VOLT - OAM - MILLIAMMETER
plus CAPACITY REACTANCE.
INDUCTANCE a nd DECIBEL
MEASUREMENTS,
C. VOLTS. 0 to 7.5/15/75/150/750/
00/75 A.C. VOLTS: 0 to_15/80/
1'-0/300/1500/3000 Yolts. OUTPUT
T8: 0 to 15/30/150/300/1500/3000
D C CURRENT: 0 1o 1.5/15/150 ma.:

8, 0

001 te .2 Mrd.,
(Quality ten for elecirolytics.) REACT-
ANCE: 700 to 27.000 Ohms; 13.000 Ohms
10 3 MeFohms,

INDUCTANCE: 1.75 to 70 Henrles; 35
1o 8.000 Henries.

DECIBELS: —10 to +18. 410 to 438,
+304 10 +5

The model 670 comes housed in @ rugged,
crackle-finished steel eab.

inet complete with test
leads and operating in- $
structions. Size 5" x N‘.r

" x 3.

The New Model 770 — An Accurate Pocket-Size

VOLT-OHM MILLIAMMETER

(Sensitivity: 1000 ohms per volt)
Features:
Compact-measures 3%” x 574" x 21",
Uses latest design 2¢: accurate 1 Mil.
D’Arsonval type meter. Same zero ad-
justment holds for both resistance ranges.
It is not necessary to readjust when
ewitching from one resistance range to
enother. This is an important time-sav-
ing feature never before included in a
V.0.M. in this price range. Housed in
round-cornered, molded case, Beautiful
black etched panel. Depressed letters
filled with permanent white, insures long-
life even with constant use.
Specifications: 6 A.C. VDLTAGE RANGES:

0-15/30,1 .(. m‘mr. H04/3000
8.0 r15¢' AGE RANGES: 0-7%/15/75/
i D.C. cunn:u'r RANGES: 0-1%/15/150

=114

Aa
2 “RESISTANCE RANGES: 0-500 ohms. 0-1

The Model S-35 — a POWERFUL

REFLEX PROJECTOR

COMPLETE WITH WESTERN ELECTRIC
BUILT-IN DRIVER UNIT

CONSERVATIVELY RATED AT 35 WATTS—WILL EASILY
HANDLE UP TO 55 WATTS WITHOUT BLASTING

Heavy gauge sluminum in the main trumpet section compietely eliminates hiast-
Ing and blaring. New plastic dlaphragm oveicomes the resonant peaks of the
old type: also It is ahsolutely imDervious to atmosPherle changes whereas the
uid type was subject to atmospheric ecor-
rosion. Cienhlete unil  unconditionally
Ruaranteal for ome year.

Specifications

POWER (CONSERVATIVE) — 35
WATTS: AIR COLUMN—3Y; FT.;
OISPERSION—80"; POWER (PEAK)
—55 WATTS: BELL DIAMETER—
—15": IMPEDANCE—S8 ohms: FRE-
QUENCY RANGE—I30 to 5000
C.P.S. PROJECTION — ¥ mile;

FINISH — Attractive

two tone erystalline.
The Model S-35 Comes
Complete with Buift-in
Oriver Unit, ONLY

The Model 770 comes complete S
13%
The Model 88 — A COMBINATION

SIGNAL GENERATOR

test Iends -nd all operating
AND

SIGNAL TRACER

Signal Generator Specifications:

*Frequency Range: 160 Kilo-
cycles to 50 Megacycles. *The
R.F. Signal Frequency is kept

completely constant at all out-
put levels. *Modulation is ac.
complished by Grid-blocking gae-
tion which is equally effective
for alignment of amplitude and
frequency modulation as well as
for television receivers. *R.F. ob-
tainable scparately or modu-
lated by the Audio Frequency,

| Sianal Tracer Specifications:

*Uses the new Sylvania 1N34 Ger
L manium erystal Diede which com-
blned with a reeill:uce-clpaclly net-
work provides z

queney  ranga

cyeles to 50 Mehcyclu

The Model 88 comes complets with all test leads and operating $28
Instructions. ONLY

209, DEPOSIT REQUIRED ON ALL C.0.D. ORDERS

GENERAL ELECTRONIC DISTRIBUTING CO. xev vorx -

DEPT. RE-12 93 PARK PLACE
N. Y.

Y

-u----'

DECEMBER,

1948
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SERVICING
THE MODERN
CAR RADIO

BY A. L. HURLBUT
Auto Radio Service
Manager and Design
Consultant
Second Edition, 702
pages, 81, x 11, 222 il
{ustrations, over 500 dia-
grams, $7.50.

Practical, easlly un-
derstood data on

Entering the Car Radio
Field
Principal Differences be-

tween Mobiie and Home
Radios
Automobhile Antennas
Antenna Input Circuits
The Power Supply
Typical Circuit Features
The Automotive Efectrical
System
Setting Up the Car Radio
Service Station
Installing the Car Set
Installing the Antenna
Loudspeaker Installation
Interference
Servicing Procedure
Vibrator Maintenance
Servicing the Loud speaker
Car Radio Alignment
Push-button Tuning

and over 500
specific car radio
cirevit diagrams!

\

Al the“Know Hgy,

of
PAIR

only $7.50

nUTO RADIO RE

o one handy training book . _ oy

Covers all auto radio types from mid-1930"s
to the present, including mobile FM receivers

Jlere—wtitten by a practleal auto radle expert of 20 years’ standing

MAKES THE WORK TWICE AS EASY

is Just

the data you need to rebair car rarlios faster, casier, and a lot more profitahlyt A
L Hurlbut's SERVICING THE MODERN CAR RADIO is the only lwok le-

voted solely to this fust-growing screlee fleld. Explalng every
clearly—and tops this ¢t with 222
erlng epeeific service detalls on every type of automotive radio in use

COMPLETE THEORY—TEST—INSTALLATION—
ANTENNA—AND SERVICE DATA

It 13 the only single book that Includes
necded data to transform a good home-
tadio serviceman iInto a _caP-Farldin ex-
pert. Describes circults. Explains auto-
motive electrical units, their function and
offect on radio performance. Teils Low
to install car radios properly amd why
they should be installed that way. Pro-
vides elrcuit diagrams on hundreds of
popular modele and contajns anple data
to help you do a good job on scty for (
which dfagrame are not readily avall. radio _ serviee . station, (s?
able. Gives full details on proper an- EXAMINATION couhon today!

OPPORTUNITY OF A LIFETIME

for alert servicemen, says A. A. Ghirardl

Take this advice from A, A, Ghirardi. author of
hundreds of well-known service books and articles!

‘l have read Hurlbut's SERVICING THE MOD-
ERN CAR RADIOQ from cover to cover. I sincerely
believe it represents an opportunity mo wide awake
serviceman can afford to miss. For nowhere in radio
today is there a better chance to build bum-
ness, increase profits, step ahead of compe-
tition!

OVER 9,000,000 CAR RADIOS!

“Juat think of it! Approximately 16 out
of every 100 sets in use in the U.S. are car
radios—and thia percentage 73 tncreasing
every day. Good automotive radio servicemen
are scarce—and Mr. Huribut gives a gold
mine of information you need to cash in on
this profitable Luasiness '™

10 DAYS' FREE EXAMINATION

get husiness,

growing  fleld, In  short,

derstiawl  encyclopedia of facts,

Murray Hiil Books, Ine. (Division of Rinshart & C».)

Dept. RE-128, 232 Madison Ave.,, New York 16. N. V.

Send me the new Second Edition of Hurlbut's Servleing the Modern Car Radlo
for 19 days’ examination on approsal. En 10 da¥s I will send $7.50, plus few
cents postage, or return hook jumtpaid. Postage pald on casli orders: same re-
turn DriviieRe, {(Iooks sent on approvel in U.3. only. Price outside U.S.,
$8.00. postpaid.)

NUMOG o oistiiiiar.issssssosssassnsonsnsesnssssssccsassnsasssssscsnasssnnns
Address .........

City (Zone)

Qceupalion

letail of the work
a3y illustrations and over Hud circuit diagrams cov

tenna mounting: contains pertinent in
formatior on FM receivers: tells how to
how tn deal witli auto
radio service customers, and how to pet
up your shop, test hench, ete., for max.
imum effciency in this shecialized. fast-
SERVICING
THE MODERN CAR RADIO prosldes
at your fingertips a comblete, easily un-
methocds
and data for operating a complete auto

ideas which can be

P VT S S S S S WP S S ST v

ol ufin afie osle ode ofe obe ole ol s oo o)

$3.00 FOR CARTOON
IDEAS

RADIO-ELECTRONICS

radio cartoons every month. Readera are

invited to contritlute humorous

used

|  form. It is not necessary that you draw
a sketch, unless you wish,

| IDEAS NOT WANTED

No electrical or radio definitions wanted.
Some of these were published in the
past. but the subject is about c¢xhausted.
All checks are payable on publication.

Address
RADIO CARTOONS., RAD!O-ELECTRONICS
25 West Broadway. New York 7. N. Y.

prints several

radio
in cartoon

398-10 Broadway

FOR POSTAGE

New York 13. N. Y.

Ranmo.ELecTroNics wants Technotes de-
seribing common troubles of well-
known receivers or telling how rare or
difficult problems were solved. A six.
| | month subscription will be awarded
| | for each unillustrated and a one-year
| | subscription for each illustrated Tech-
note published.

Mo o JEIL _SI I JEM S I G ASh _ame. _am o g
1

g g W EmT e wme Y e eme epe e e

Technotes -

. ... MAJESTIC 7YR772
When plugged in on some power lines,
the set had a loud hum on local stations.
I remedied this by connecting a .01-uf
capacitor across the line.
ALBERT BaALzUM,
Ada, Minn,

.+« . AUTOMATIC RADIO TOM THUMB
Sound was very distorted when the
set was operated on a.c. Replacing a
discharged A-battery cured the distor-
tion.
Roraxp H. Dery,
Woonxoeket, R, [.

. ... MINIATURE TUBES
Some receivers using miniature tubes

are noisy because of resistance between
the tube pins and the socket lugs. Bet-
terr contact can be made sometimes by
bending the tube pins cutward slightly
to make a force-fit.

JAMES LETZELTER,

East Greenhush, N. Y.

.... EMERSON 577 AM-FM

A large amount of frequency drift
is caused by the heat of the 25L6, the
2576, and the ballast resistor. The holes
in the fiber back are too small to allow
good circulation of air.

I used a miniature tube-socket punch
to make six Sg-inch holes in the back,
after which drift was reduced almost
to the vanishing point.

ARNOLD MARGOLIS,
Bronx, N. Y.

+...AUDIO DISTORTION
An old receiver showed excessive dis-
tortion after a five-minute warmup.
The voltmeter showed that bias on the
output tube started at —15 volts when
the set was first turned on, rose to zero,
and then started climbing in the posi-
tive direction. A new 41 in the output
stage cleared up the trouble.
DAviD GNE=sSIN,
Colwmbus, Ohio

.+.. TUNING EYES
Some receivers with tuning eyes do

.lnot have sufficient sensitivity to close

the eye unless they are close to the
transmitter. In the country, the eve is
almost useless. When the eye tube is a
6U5/6G5, replacing it with a 6E5 will
often make the eye operate excellently.
The 6E5 requires only about one-third
the grid voltage of the 6U5 to close the
eye.

ALAN SMITH,

Shafteshury, VE.

. ... SILVERTONE RECORDERS
Silvertone wire recorders frequently

chatter when the wire is rewinding. To
stop this, clean any oil or grease from
the idler wheels, then hold a pencil
eraser against the aluminum idler for
a few seconds while it is running.
Grease the idler bearings with a very
small amount of Marfak No. 3 lubri-
cant.

ALAN MCFARLANE,

Aberdeen, S. D.
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AUTHORIZED DeWALD
DISTRIBUTORS

DeWALD NO. BT-100
NOTHING FINER
MADE IN A 10 INCH
TELEYISION RECEIYER
Regardless of Price
® Chassis lllustrated Be-
low

® 27 Tubes Plus Three
Rectifiers

® All 13 Channels

® 255 x 155 19”

LIST . .*375.00

THE HOTTEST ITEM
OF THE YEAR

DeWALD NO. BT-100

TELEVISION CHASSIS

COMPLETE—READY TO DPERATE

MAKES CONVERSIONS:

il
#
L 0" ® SIMPLE @ FOOLPROOF
® HIGHLY SUCCESSFUL

SPECIAL NET PRICE

DeWALD MODEL B-614
DUAL SPEED RADIO
PHONOGRAPH COMBINATION

® QUALITY SUPERHET RADID

e FIVE TUBES PLUS RECTIFIER
® PLAYS STANUDARO RECORDS

® PLAYS LONG PLAYING RECORDS

LIST.. . ....%69.95

DewALD MODEL B-510

WORLD WIDE RADIO

THREE BANDS
ROADCAST: 535-1650 KC
HORTWAVE: 12';.63 METERS
i 63.125 METERS
PRECISION ENGINEERED
BEAM POWERED QuTPUT

°39.95

e

SIZE:

17 x 8% x 14~

DewALD MODEL B-403

RADIO CLOCK

OGUBLE-UTILITY COMBINATION
SELF-STARTING ELECTRIC CLOCK
P.M. DYNAMIC SPEAKER

BEAM POWER QUTPUT

iVORY. MAHOG.. MAPLE. MAROON

LIST. . . %29.95

DeWALD MODEL B-504
3-WAY PORTABLE

BEAUTIFUL SHATTERPROOF CABINET
SUPERHET 4 TUBES PLUS RECTIFIER
INSTANTANEOUS OPERATION

PLAYE ON 2.C. or D.C.
BATTERY SUPPLY—I1-67',V:
SIZE: 4 x K, x 71,

L|ST, LESS BATTERIES $29.95

ATTRACTIVE DEALER PRICES
WRITE * WIRE ¢ PHONE

.
*
L
L J
® 1-41,V,
L

ol TELEVISION Lo
TUBES

Standard Erands
U4 . 59
5v4 L. A5
B]S . A3
BJE .. A5
KB

BACT ..

GAGS ,.....
BAES .........
BALY ...c0e0 .
BATE .

EBAE .......
BBGE

6SHT ...

ESKT ...

BSL? ....

B5NT ..

BED1E ...

TEP4 15.25
10894 ,.....34.50

CONDENSERS
FER 100
395
440
4.40
4.85
4.95
7.20
EACH
BOOV .12
BOOV . 17
sov 22
150V
150V
- 150V
150%

- 150W
450V
450V
450%

- 450V
150V
4507
450V
4507
1700V
1700V

- 1700V

= 1700V

= 2500V

01-600W
[08-B00V
1 -s00W
2 -E00W
A3 600V
1 600V

.24

008 -
.01
02
05
1 - 2500V

L5 - 2500V |
A5 - 00OV
003 - 5000V
005 - s000V
A1 - 5000V
A5 - 5000V
D005 7500V
203 - 7500V
005 - 7500V
0005-10000V
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FIRST TELEVISION

OPPORTUNITY OF ITS KIND

EVER OFFERED!

$140.60 Worth of Components for

op) 03018 ‘39:"—

Sale Price

All Brand New in Sealed Cartons

pPart No. Description List Price
201,/ DI—DEFLECTION YOKE 3.
201 /RI—wWIDTH CONTROL L 5
201 /R3—HORIZONTAL CONTROL ... K
201/T6—POWER TRANSFORMER . X
201/X1—YOKE MOUNTING HOOD &
204, LI—FILAMENT CHOKE &
204, T2—TRANSFORMER, vertical out-put ...... 9.00
204/X2—VIDEO and I.F. KIT 35.00
208 /T2—TRANSFORMER, vertical blocking 5.70
208/T3—TRANSFORMER, horizontal blocking.. 4.55
2(1/TI—TRANSFORMER. herizontal output 16.85
Total List Price, °140.60
$ -5
ALL FOR COMPLETE

FM CONDENSER & COIL KIT (3310 108me

® Variable Condenser

® Discriminator Coil

® Oscillator Coil

® ®Two |.F. Coils

® Limiter Coil

& Antenna Coil

This Kit conlains the vital
parts necded to build an FM
Tuner or Radio and for maod-
ernizing [Pre-War M Sets:
all other parts needed are
standard,

%4.95

INSTRUCTONS AND DIAGRAM

COMPLETE WITH

VOLT-OHM MILLIAMETER

® POCKET SIZE=3'y x 574 x 2!

® SENSITIVITY — 1000 ohms per
volt

3 CONSTANT ZERD ADJUST-

SUPERIOR =770
*° C VOLTAGE RANGES

(0 15 30 150 300 1500 3000)

@ 6 D.C. VOLTAGE RANGES
| (0+7.5 15 75 150 756 1500)

@& 4 D.C. CURRENT RANGES
(0-1.5 15 150 MA 0-1.5 Amps)

® 2-RESISTANCE RANGES
{0-500 ohms. 0.} Megohm

Test

Complete with hatteries,
Leads, Instructions and Kuar- $13.90
FUE a0 0 00060000 60000060004

SOLVE YOUR TELEVISION INSTALLATION
PROBLEMS AND SAVE MONEY!

TWIN LEAD-IN, 300 Ohms, 100 ft. § 1.95
" " " 500 ft. 7.95
! " " " 1000 ft. 13.75
CO-AX CABLE RG59U 100 . 5.25
' ' " 500 ft. 24.75

PHILSON ALL-WAVE TELEVISION ANTENNA
® All 13 Channels

— ® Aluminum Construction
® Lucite Insulation
® 8 Foot Upright
® List Price $25.00
| YOUR PRICE, $§13.75

BROOKS RADIO DIST. CORP., 80 VESEY ST., (Dept. A) NEW YORK 7, N, Y. co. »2312

DECEMBER 19438
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FOUR-HOUR RECORDER
Amplifier Corp. of America
New York, N. Y.

A long-playing version of the Twin-
Trax Magnetape recorder, this unit has
a continuous playing time of four hours.
Using the same mechanism and two-
track feature as the model described

in the October issue of RADIO-ELEC-
TRONICS (page 42), the Model 910-8
uses 4,900-foat reels of tape. The reels
are mounted parallel to the sides of the
cabinet and are coupled to the driving
mechanism in such a way that standard
7-inch, |-hour reels can Le used on top
of the recorder chassis.

The 55-pound cabinet contains com-
plete amplifier, power supply, and
supersonic generation components. A
rotary counter is available for locating
any selected sections of the recording.

METAL-CASE SPEAKER

Tarrytown Metalcraft Corp.
Tarrytown, N. Y.

A 4.inch Utah speaker is inclosed in
a heavy cast-aluminum case which will
withstand rough handling. The speaker
has a ll4-cunce Alnico magnet and a

S Fo S et

voice coil of 4 ohms impedance. A &-
ohm volume control is provided. Key
slots on the rear of the case permit
mounting the unit on a wall.

BUS FM RECEIVER
General Electric Co.
Syracuse, N. Y.

A new FM receiver, designed spe-
cifically for installation in buses, will
operate up to eight speakers.

The set incorporates a c¢rystal-con-
trolled local oscillator and a vibrator
power pack. Employing 10 tubes, it
has double limiters for optimum quiet-
ing. The crystal is a new desigr,
operating on the third mechanical mode
and requiring a frequency multiplica-
tion of only three.

Of metal construction,
can be mounted directly

the receiver
behind the

driver's seat, urder a rassenger seat,
of in any other suitable location. The
speakers are in round metal housings
mounted on the ceiling at intervals
throughout the length of the bus. A
matched dipole anfenna is used with
the set, and ¢an be mounted on the bus
in either a crosswise or lengthwise
position.

NOVEL MICROPHONE
Amperite Co., Inc.
New York, N. Y.

This RB wvelocity microphone elimi-
nates the usual blasting effects pro-
duced Dy shouting intc an ordinary
microphone. The abrupt difference in
output caused by moving away is also
reduced.

The frequency response is from 50
to 11,000 cycles = 2 db, and the har-
monic distortion is less than 144, Out:
put level is 62 db. Anqular discrimina-
tion from 60 to 10,000 cycles is less
than SC%.

The microphone is available in high-
and low-impedance models. Both come
complete with a cable connector and
a switch which is hidden to prevent

tar-pering

RADIO PROGRAM
TIMERS
Mentgomery Manufacturing Co.
Chicago, lll.

The new line of synchronous program
timers is particularly suited for ac-
curate control of public address, radio,
chimes, or any other system of wired
or direct reproduction. These units can
be set exactly for the times programs

are to be switched on and off with any
desired interval as low as 2'/s minutes.
As many as 288 operations per day can
be set on the program disc. A calendar
switch is provided which can be set to
silence the program through as many
12- or 24-hour periods as desired in any
week. Thus a single operation or a full
week's progrom which will be continu-
ously repeated until reset can be set up
on the timer.

HIGH-VOLTAGE PROBES

Precision Apparatus Co., Inc.

Elmhurst, N. Y.

Series TV high-voltage safety fest
probes are designed for use in con-
junction with standard test sets and
v.tv.m.'s. Yollages up to 30.000, such

as are used in television receivers, may
be measured without danger to the
serviceman. Stock tubular “multipliers
are avaliable for use with the probes,
eliminating the necessity for a special
irstrument. The multipliers are placed
within the probe.

Safety provisions include a multi-
channeled guard barrier, full handle-
length internal arc-back shield which is
directly grounded, an external arc-back
shield, and o shielded cable. All high-
voltage and ground connections within
the probe are made with high-compres-
sion contact springs, The probe head
is made of polystyrene, the remainder
of the irstrument being constructed of
bakelite and lucite.

REMOTE BROADCAST
AMPLIFIER

Radic Corporation of America
Camden, N. J.

The new BN-2A portable remote am-
plifier has three input gain controls and

-New 1 evice

four input channels, the third and fourth
being switched to one control. Because

of excellent frequency response, low
noise level, and low distortion, the
maker recommends the amplifier for

FM as well as AM,

Though the unit weighs only 29 pounds
and is only 14!, inches long, it has 3
seli.contained, fl?-volf a.c. power sup-
ply, as well as provision for battery
operation. Gain of each channel is 92.5
db. High-level mixing i5 uSed. Pro-
visions for switching the amplifier out-
put to a PA system as well as the line
are included, making the amplifier suit-
able for almost any remote pickup.

S.5.5.C. SELECTOR

General Electric Co.,

Syracuse, N. Y.

The YRS-1 Single-Sideband suppressed
carrier Selector selects either sideband
at the receiver with simple push-button
controls, No tuning need be done.
Carrier drift is followed, within limits,
by means of a locked oscillator.
Four buttons are provided: one for
dual sideband reception with rein-
forced carrier, one for normal recep-
tion, and one for each sideband. The
device can be used with any receiver
whose i.1. frequency is approximately
455 kc.

Operadio Manufacturing Co.
St. Charles, L.

The Flexifone intercommunication sys-
tem is designed for apptications where
a small, low-cost, instaltation is needed.
The master station will handle three
remote stations. The housing is die-cast
metal.

e '

'
t
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PORTABLE SERVICE KIT

Sylvania Electric Products, Inc.

Emporium, Pa.

The new service kit is a 17 x H¥ x
§'/-inch fabric-covered case with tool
pockets in the lining of the lid. Looking
more like 3 small suitcase than a tool
kit, the case will accommodate over
75 tubes and most of the commonly
used tools.

HIGH-CURRENT
RECTIFIERS

Federal Telephone and Radio Corp.
Clifton, N. J.

Two new selenium rectifier stacks RS
400 and RS 500 with current ratings of
400 and 500 ma, respectively, have been
developed. The rectifiers are similar in

appearance to other_ miniature stacks
of this manufacturer, They are intended
for use in television receivers, for recti-

4

k

fying filament voltage to avoid hum in
high-gain tubes, and for other applica-
tions where high-current-capacity recti-
fiers are needed.

BATTERY CHARGING

PLUG
P. R. Mallory & Co., Inc.

Indianapolis, Indiana
This new cigarette lighter plug is
intended to help car owners charge
their batteries with a minimum of ef-
fort and possibility of sociling clothes.

Made in the same shape as a standard
dashboard lighter, the plug is connect-
ed to the charger and then inserted in
the dash lighter reczptacle. Necessity
for raising the hood and connecting
clips to the battery posts is eliminated,
saving koth time and cleaning bills.

DISPLAY TUBE TESTER

Hickok Electrical Instrument Ce.

Cleveland, Ohio
The 533 DM tube tester is designed
as a merchandiser to let customers see
for themselves the condition of their

tubes. A 9-inch illuminated scale reads
REPLACE, DOUBTFUL, and GOOD.

The tester uses the dynamic mutual
conductarce circuit, and the meter
shows ranges of 3.000, 6,000, and 15,000
micromhos as well as the zone markings
mentioned

POCKET-SIZE TESTER
Superior Instruments Co.
New York, N. Y.

Model 770 volt-ohm.milliammeter uses
a 2%-accurate meter with a I-ma move-
ment. Yoltage is measured at 1.000 ohms
per volt, with a.c. full.scale ranges
from 15 to 3000 volts. D.c. voltage
ranges are from 7'4 to 1,500. Maximum
current range is /4 amperes, and re-
sistances up to | meqgorm are measured

in two ranges. The instrument is éx-
tremely compact, mgasurin? 3% x ST
x 2V i~ches. It is suitable for carrying

on outside calls.

RADIO-ELECTRONICS for
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GENERAL ELECTRIC 150 WATT TRANSMITTER
Cost the Government $1800.00 @ Cost to You—BRAND NEW—$100.00

This §s the famous Traitmitler used in U5, Ay bl o wteid statbos, du the war, M desizn w
have Bren prnves| 1) i wde it I oved e " Thre entite freyg Pde ¢ h
means of plug jenin h aie ' 1 ew il oseillat o e povier anp 1oeils at
atid top ellie ey withun s part lar feequoney  pange, t
1l Hliananerer, voltmeten, I ¥ e amonnted
RANGE, 200 o S Ka© 5 1un
[ fie limtawies e fuannaaed [RETRI NE 1 tock,
[MIASI N Newtvalized el U alde, iy Ante
sl wiieh tat lensth antenna, MUDELAPOR: (. & PHA ET
RUPPLY: Sopplied complete lynatnot whivh fus I MAL . [ ] I B len
structions gre tinished o = osel from TInY A1t <17} N7 Tatal stupping we i P ITI] 1
all tnbes, dynemotor power seven t 1 units, et wgounit and essential plugs. NOTIE: Frly Tedaes 1

SIn effective tht, 1, 191s,

g _ HEAT GUN

Streamlined pastol gtip heat @in o snid el housing, that
delivers a powerful 20 Cable Ft o per minute blsst of hot
air at 160 Fahrepherr.  Onhnary blowers have small fan
motors, bt this has a Wiletime-lubiicated AC-I¢ motor of
the rugged vacudin eleaner type, that produces a lanricane
ot either hot or cold sir. eileet for blusing out dirt or
dust frem railio chassis, diring out 1gnilion systems, waim-
in& up varbureurs, quick ing paint, thawing out radtia-
tors or water pipes, ete. Warning: —Keep this away irom
Your wite, or shie will be using 1t to diy her Lair because
i will ale 1t in LAl the tlne ol her andinary hair dyyer.
to 38y nothing of her using it 1o dry Jdorkings or clothing, o1 detinst the rolngeraior invantly. Only

$12.95. Satlsfaction guaranterd or money retunded if 1etuzned prepaid within § days, * R A D A G E R

GENERAL ELECTRIC RT-1248 15.TUBE TRANSMITTER-RECEIVER COMBINATION AUTO RADIO-BATTERY CHARGER

BRAND NEW
BO-221 FREQUENCY METERS

with vcabbrating Crystal  and
cilibrietion charte, A Precigion
frequeney starndard that is yse-
ful for innumerable apphea-
tione for laboratery 1echnician,
AErvice man, amateyr, and ex-
rerumenter at the give away
price of only $35.00,

ally i el 1O car e 1
TRNRIFIC POWER—20 watts! on any (no tnstantly aelected. cwsily pre-adjusted trequencles from 435 to \{"1_ ”", R "A . I\ : m' o
800 Me. Tranamitter uses 5 tubesw neluding Western Electric 316 A as Anal, Receiver uses 10 tubes In- ] Aar. il hio- -
cluding 935°s, an Arst deteclir and oscillator, and 3 THT s an LF & with 4 slug-tuned 40 Mc. IF trana. | Other fealnies that no o other oy el | .
formers, plus’a TH7. TEA’s and 7F7's. In mddition unit contsins 8 relays designed to operate any sort of Ruilt in hatte chianiner thar will el 4 e v The unidgue
external equipment when -;u-.md by B recelved signel from a similer set elaewhere, Originally designed ciromt of this o oatops np t Wovinpul 1o . At i avalahle
for 12 volt operation, powe sUpply oA not included, as It 15 a coneh for any experimentier to connect thig | i “n toeuth fon ipeiat of an electrin woer oF simdlar
unlt for 10 AC, using any aupply capable of 400 DC at 135 MA. The ideal unit for use In mobile or 1k ‘!

Lativnary Atrvice the Citizen’s Radio Telephone Band

ere no lLicense as necessary.  Instructions and | tlortrical appivime

diazrams supplied for running the RT-12441 transmitter on elther code or viuce in AM or FM transymisaicn i pon ml tenmdsy h a thy
or reception, fur use as & Mobile ‘vuhllr sddress system, on B0 to 110 Mc. an an FM broadeast roro)ver, | [ T ion Ter i
28 p Facsimilic Iranmitor or recelver, as an AMAteUr Televiston tranamiter pr recelver for re SHF A _f) fx L (0> UOGIBHD ‘ oD [ L
trol relay hookups, for Gerger-Mueller counter applic ationn. 1t selly fop e $29.95 or (wa for $53.90 sensanei The tadvn vomplete with built in hatleay charges

¥ - R
If desired for marine or mchile use the dynamotor whieh will work oh cither 12 or 24% DC and supply is eastiv inst N
all power for the set ix only 315.00 additional,

) compraet 4y 1l
$39.95: Iealer price. $37.47 cach in loix of twe orF fnot

I95MODEL MUTUAL CONDUCTANCE TUBE TESTER P T el (o [l $49.95

N posstielity o t m Bad™ or bl tubeg readn CGomET s on dynamie t ‘ an Nl
A » atl il to the thanker i webanee L L lapee ! . (R . > '
Guodl 1 . tor the bwe Ty as - » "
Hevibiliey H n 1 ] n P~ 1 riles anle
_. (LN} I wetal daml on 1 fubes fng 10 4 tesulator pub
as well e of knowwir mo nr w 1t . I
Model *C*" wnter Peraas e, PR
Model **P** ruhbed portable 5 s iasasiresasseerasmeserssracasrnnys
“ Suilt in rell chast anly r oof ,heve §$5.00 extra.

TERRIFIC VALUE— 'ar_} Sensational Value in
PORTABLE ELECTRIC DRILL - AC-DC Pocket Tester

(Sold at less than e¢stablished factory price so we cannot mention brand name.) This zer, fealming a sensitive

o 5 o . repnlstotr type  meter  housed in 3 =
Only $20.95 equinpel with ! davahs Geawved Chuck aml Key, bakelite case. represents the ol B
Nalan intermitient duty o but a il ~ize rusped tool tion of 13 avars achlvvement In the
Must eanvenient type swiich, ndaeal cop handle, and balauee like o §ix-shooler. instriient  tield b Oy

speelulizing in plectionic test equig
ment, |
Speeitleation. e AC-DC Model
Volt Ohoy- AN ter:
AC Vol
N Valts

trecision eut s —lurbine lype vl
No stalling under heavle-r poessure
wultinle ball thruse bearing.
other bearings self-aligeing Nfetime-tubrivating Chessler (lite type.
Made for tonghest year-in il year-out service e 1Plant or on vonstraetinn Jobs,

i blower estia 1 hbiushes,
atl-e of powerful Ty Volt AV-DE otor and

Milliaiperes To a0
1zl perpetazl factory guaraniee dasures you of a lifetime of ttouhle-free use, D¢ Milliagtuperes—0 1o 55
3% lepostt on CALDCs. BRull refuid If returned vrepaid  within  five  days, i Ol Fuli S T
= Uhmsz Cent ale 2l
% _ ks Capaeity—403 10 15 MAl, 0
VACUUM TUBE VOLT-OHM-CAPACITY METER

Total I'rice. prepaid anywhere in the TSA $7.00
Tiwre are minre fvatares eaginecrel ints this gl pargee Simlar DCOMeice, lacking the AC operatel raines of ahove, $5.50
Instrugnent in 0 any ber Dot gt the prepaid,
regardloss of price lll nag ]‘IILI,I | aot only RT—1655—11 tube eixstal contnllod supe ietoroivie e

present goniitiins I= b Lintable tu oners the FAL o, The dtia nodern cirenit s
sds, At the armal ionadly low faice this precislon of tuhes inrindine s h‘ul.m_.:. '_‘.h n uln touses the
e

iver that

e8t types

autitn] chassiz and gl
95

sehel it L e s shinp

stadmeit | ' in . . he o
prive Heell of T . bk T tesremrine T, A Wt ] mitim eabimet, g chertat s supbslied 4. ;
Ihre pie s fise of 1t 1 featpres of g ontst n.|.m_| “J-l').nr-g-!nlm\m.!l' IA llm 1;::;'(- tenth 'hl. oot 'hi I I.Im ||.|||-1h1-;k in
r Hoth ol amd hard cover gt o ol 1ed or
#* 5 inch 48y 10 read, meter Lt time only, $1.49 S
® VT8 wultake Tankes from M fo 1kl v (Inpug regist - | WEITH Brand New 12 Tale, 110 Vole Rewner ol ator Oscill
ity as biigh ac 1 ool peer sl ) N R seope ecomplete with all 1o aml povmer supply K teleseoping
Y| alt e rat Mo Ly Tl v (N0 dry dise L} mver seope tubes, which is equipped with a stetacluilije ¢ librate
rectifier b ap Tl sirst ey th wetiraey of this v At serern. dhe centering and amplitude conttols and rwo s hiec inputs,
AL 1T VOLTMETEIRD Aol i television. ..., Goooo .$39.9
* il Restatapor: rpe=os fry ] Lo 100 megshims Late g s . Iy 0
* 4 Cappcelly ranges fro e to S AIDE '.mrll e .1[ Speaker inoa Toscal Black crackle lll-l-i.:'j
* A mne penter for balaveime 193 diseriminarors metal vabmet. Thiz whe ker Promtumlestion. receive
* lalllng resistor haile ek 11 ;lrlil-: Inaldition  mike  peite HE o reinnte srations s;lls,‘,J
* Nt " Bribsli bigrd  mowal €9 iiieninn . b
This outstanding development of one of the leading manu-
facturers of test euuipment costs only $39.95 complete | P = == e e ecccccsese== emsScccccanegy
s with all leads. as ilustrated 1 Buffale Radio Supply RE 1
i - ; " 1 219-22] Cenesee Street 1
COMPRESSED AIR INSTANTLY, Anywhere!! 1 Buffalo 3, New York ’
Portainle Ayp (¢ 0 1] e k. Hn (i exl o naterials usn ! . . 1 d
Hfetime Tubriated Dall-he ' ved b b 1 Please send 1949 Bareain Cataloy [
o shaft. Uensual e ot tr .t Wwen fauh 1 ]
Dr cumipressars. PATENTED
tl v v athes e ' ] 1
) I ,'.: e el or lf\nme....---............................,.............'
Ve ’ J
wnt allows £ oulp 1 [
e n vined, Worhs  from o pAddress oo oo PR |
1 1 . T, 1k
o $14.50 po~1aite pr 1 N ] 1
S t " L ilete A r H b v
ey B7.78 Waih pant cantaien. alen BCity........viviiinnie, Zone. oL State. ... ... .. |
o.h L--------- -- —TEeeeesoccesceseeese =

BUFFALO RADIO SUPPLY, 219-221 Genesee St., Dept.RE-IZBUFFALO 3,
DECEMBER, 1948

N. Y.
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Higher West
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: Communicofions - type

o @ Broadcast Receiver
540 KC 1o 110 MC

o For discriminating listeners on
all wave bands (FM/AM) . ..

appreciate the thrill of superior per-

who
formanee . . . with high-fidelity audio
.. who want a few extra controls

bhut not too many.

An “SWL” version of our famous
SX-42. Two stages RF, three stages
1F amplification — 14 tubes plus
Rectifier and Voltage Regulator. Sce

it at your local Hallicrafiers dealer,

the hallicrafters.co.

4401 W. FIFTH AVENUE
CHICAGO 24, ILLINOIS

Headphone BARGAINS

Type H523—8000° ohm imped-
once, highly sensitive . light=
weight only 9 oz. Leother cov-
ered -spring _ steel  odjustoble
hoadbond. 127 cord with PL54
plug ottoched at side out of
waoy. Jack and rubber cord sup-
plied to extend length to 1)
tect. Removable rubber car
cushions. Brond New—5$13.50
S Mo, 17437

tk. No.

SPECIAL PER PAIR. $2-45
Type H$30—8000 ohm impedonce. Small
yet highly sensitive. Built on hearing aoid
principle with eor fitting soft rubber
cushions ottached to receivers . . . shut
out outside noise. Comfortable, light
metal bond easily shapes to contour of
head. Supplied complete as illustrated
with 6 foot cord and PL55 plug. shirt
clip ond motching transformer tor ECO0
okm impedance. Very popular for con-
version 1o mikes, tefephone sets. minia-
ture crystol_sets ond oll ground head-
chone use. Brond New.. A Terrific Value!

Neo. 17A420X. ) . 51.29

Per Poir...
5BP4 CATHOPE RAY TUBE $2.95

Hos 5" white screen. Qualit

in cushioned carton. Brand New, Perfect, Guaronteed.
Ng. 36T206.

SPECIAL EACH. . - $2.95

ORDER NOW from this ad—include postage.

make individually boxed’

FREE—the big NEW B-A Catalog Na. 491, 132 poges of-
Outstanding Values. write it you hove not received it

BuRSTEIN-APPLEBEE
101218 MSGEE STREET,L VPt
KANSAS CITY 6, NISSOURI

)
e Dlease desiyn for me a 32-nc ve-
ceiver using « 6-volt lrensiorarer for
fAlament pewer ond a seleninm-rectifier
Bosupply—C. T. W., Jersey City, N..J.

A. The receiver shown in the diagram

has high gain due to the regenerative
6L7 r.f. stage. If operation of the regen-
eration control does not make the set
oscillate. reverse the connections of L3.
The 20,000-ohm 1.f. control acts as the
volume control.

Question Box

H-F RECEIVER

At 32 me it may or may not be neces-
sarv to ground the lower end of the
primary L1. Reception may be improved
by connecting both ends of it to a doub-
let antenna.

For 32-me¢ operation, L2 and L4 con-
sist of 10 turns of No. Il solid-copper
wire on a 1Y%-inch-diameter form. The
primaries L1 and L3 are five turns of
No. IR enameled wire interwound with
the secondaries.

6F6 7:5Ka “ 17V AC
y 4
L . i 6.VFILS
¢
3
P 1 l
002 wig Lo AC/DC CH o o]0
P " — 450
$ 3, ; B2 v
ZIONY 4-1K &40 600V

'

\” I
&r
CHASSIS €,C1 GANGED 10t EACH SECTION -

AOTORS SEL RECT”

INSULATED FROM CHASSIS AND DIAL

PHOTOFLASH UNIT

)

Y Please show me how to build an
clectronic photottash for photographic
work. 1t should operate on either bat-
teries or 117-volt house cwrrent—R. H.
A., Janesville, Wis.

A. The photoflash unit diagrammed
operates on 117 volts a.c. or 4 volts d.c.
TPosition 2 of the four-gang seclector
switch permits charging the batteries
from the house current. Two small 2-
volt storage cells should be used.

If only hattery operation is desired,
leave out the gang switch and use a
s.p.s.t. on-off switch,

The batteries and power supply can
be mounted in an insulated metal carry-
ing case with handle and shoulder strap,
and the flash lamp in the conventional-
type holder and reflector. A three-wire
eable is needed hetween the flash unit
and the power supply. Be sure that the
high-voltage lead is insulated for at
least 5 kv for safety.

51.52,53,54 - 4 CIACUIT 3 POSITION SW

10 MEG RELAY.
2250v
4 4y CoIL-DC
RADIART VIB 5336 OR EQUIY 1+H%2%:R35°N Cp{_wl)?la 126: j_ -
— 1 - i 40R4X
-
| % Em".ooosxz.sxv v z$
= I =L AN LALEY. INEG
: 54 25K | Nl 2w
5 < z FLASH|LAMP
o] ';4T
g L40-50/2.5KVAC L
— 3.IMEG/2W(2) -
' 21 ] f PR
9 +53 OMEG
% _L, LT -
! ¥¥
[ —

MALLORY B8R DRY DISC RECT

}- 117V AC LINE OPERATION
2- BATTERY CHARGING
aF i OPERATION

SE }‘i.__ 4:
r—’\-—o» DPST SW ﬂlil}— 13
1TV AC ar
B td
o) BC-455 CONVERSION
F 1 hove « surplus BC-455-B receiver
which [ want to use on 10 melers.

Please tell me how to rewind the colls.
S.W.r., Yakima, Wash.

A. First remove all wire from the
antenna coil and substitute six turns
of No. 18 enameled wire. Space the
winding the full length of the form.
Remove all wire except the last layer
from the plate coil of the 128K7 r.f.
tube. This should leave about nine turns.
Remove all wire from the 12K8 con-

verter signal grid coil (the one con-
nected to the grid cap of the tube)
and rewind with five twrns of No. 18
enameled. Space it the full length of
the form.

The coil connected to the first grid of
the 12K8 is leit as is. The coil to which
it is coupled should be unwound and
replaced with five turns of No. 18
enameled, unspaced.

From each section of the main tun-
ing capacitor remove all rotor plates
except two in each line. Leave the two
right-hand plates (as viewed from the
rear}) on each section intact.

RADIO-ELECTRONICS for
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CAPITOL RADIO ENGINEERING INSTITUTE — Pioneer in Radio Engineering Instruction Since 1927

RADID SERVICEMEN!

Train with one of
America’s
Foremost
Technical
Institutes

CREI Training Can Help
You Earn More Money

Faster Becanse It Assimes

You Already Know P

Radio Fundamentels / /
4

4

RADIO SERVICE DIVISION OF

CAPITOL RADIO

ENGINEERING INSTITUTE

An Aecredited Technieal Institite

Dept. 5128, 16th & Pork Road, N. W., Washington 10, D. C.
Branch Offices: N, Y. 7, 150 Broadway; San Francisco 2, 760 Market St.

DECEMBER, 1948

Practical New Home Study Course
Teaches You to Install & Service

TELEVISION and
FM RECEIVERS

I TELEVISION installation and repair is over

your head, before many months roll by wvou’ll
be as obsolete as a variable grid leak or a 201-A tube!
The shop without qualified FM or TV repairmen
might as well elose up and sell apples . . . because
the repair business will go to the men with ability
to do a scientitic servicing job on EVERY KIND
of receiver. The most conservative estimates in-
dieate that about 800.000 TV sets will be produced
this yvear—and experts tell us that within 4 or §
vears there’ll be some 11.000,000 in use. M figrures
are equally impressive: there will be 4,000,000 more
radios with FM as we enter 1949,

There are thousands of good radio repairmen
who don’t know a blunking pedestal from a kine-
seope. For them, and for the man with limited
experience who has real ambition and inherent
ability, CREI’s new practical course in Television
and FM Servicing can mean security and increased
income. The course was developed by the experi-
enced educators and technical men who have made
CREI famous for home study and residence school
radio-electronic training. It is designed to teach
what vou need to know to install and repair TV
and FM sets. It won’t make yvou a television
engineer—it won’t make vou a million dollars over-
night. But it will give you systematic methods for
FM—TV installation and maintenance: knowledge
of TV fundamentals; lessons in basic radio math,
meters, lenses and mirrors. inductive coupling and
condensers at ultra-high frequencies; practical ap-
plication of resenant circuits; TV tubes; FM receiver
alignment. TV antennac; picture svnchronization;
TV trouble-shooting—and much more.

Begin Training Now At Home

Put the knowledge you gain from each lesson to
work immediately. The course has heen tested—
and proved in the field. It’s intensely practical,
designed for one purpose: to help a good radioman
become a good TV-FM serviceman. (et complete
details now.

e —..
oo AHAIL TODAY/

= 2

~ CAPITOL RADIO ENGINEERING INSTITUTE

C "

16th & Park Road, N. W., Dept, 5128, Washington 10, D. C.

Gentlemen :

Please send me complete details of your new Dui,.. study course
in Televislon and FM Servicing. I am attaching 4 brief resume
of my experience, cducativn and present position.

1
[}
[}

NAME \:
1

STREBT. - .. _ L

CITY ZONFE STATE ... .=

3t AM ENTITLED TO TRAINING UNDER G. . BILL,

- e T mmsmrseewd



www.americanradiohistory.com

Radio-Ncience

72 | S

I

for the SENSATIONAL-NEW-IMPROVED

10 INCH

TELEVISION KIT

Complete with new built-in pretuned and
aligned 13 Channel tuner, all parts and easy
step-by-step instructions and schematics.

$89.50 less tubes

Kit. complete with all tubes ........ $149.50
Specinlly designed cabinet for kit . ... 25.00

An amazing value! Even a leginner can asse
of these fine, new improved television klis. Uses the
new 13 channel tuner, prewired amd factory alicned
for the entire television spectrim. High qualiey parts
and exeellent cirenlt assure perfect perfurmance. ir
enit designed by outstanding T.V. enginecrs. Contalns
RY stapge, oscillator and mixer. Uses new L.F. colls
providing maxlmun gain and pietme definition. RICIGT
Teception is high quality FM for sears of listening
pleasure.

Same guality and features for 77 KIT

complete. less tubes ...$59.50
Complcte. with tubes .... . .
Specially designed cabinet ... 22,
This kit can be used with Sylvania 10 HP4 107 pie-
ture tube without meodifications,

7" and 10” KITS AVAILABLE FOR IMMEDIATE

DELIVERY FROM STOCK!

The New
Madel B.45
Battery
QOperated

SIGNAL
GENERATOR

for servicing AM.
FM and Televislon
Receivers. R.F. fre-
from )50
30
s (130 Ke.
Mec. on I'nn-
damentals amd from
11 Me, to sn Me. on Harmeniest. Complete  with
shivkded  test lead,  <elf contaired  hats
teries and instructions. NET...

The New Model TC-50

TUBE
AND SET
TESTER

A compleie lahoratory.
all  purpose test-in-
strument, this versa-
tile tombination tube
and set tesler will ac-
curatefy test all up-
to-date designed
tubes. The  multi-
meter section affords
niany necessary ineas-
urements  for  every-
day's service work.

The New Model TC-50 Tube und  Set e

hines ven instruments. DGV AV

{hms, Out rr. Trecibel Meter b

Full seale o 2. Tlish I

and BAL lesiitge tihes, Ohwol reduced

fo absolute iy, Simple and auiek voading charis
for tubie testing, Mdtimeter seetion atfords most pop-
nlar everyiay's FASUrenen
Madel T4 *Fab 1l Se onetates o @ 120
Volte on excles A Mons In sinndy heautiful
poftable. land-rubbed eahinet,  Complete  with  fest
leads. tuhe charts and gll detailed. oberatime in
struetions. $ 9

Size 87 x 108" x " ... ... NET U

IMMEDIATE DELIVERY FROM STOCK

All orders filled same day received

74 Iy ELECTROMIC &
"}?Et-_f.-wp{.-fifﬂﬂ INSTRUMENT €0,

Dept RCL2 42 WARREM 5T. N, Y. AL N Y
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ONLY 589-50 IS THE COST!

ransmission Lines

By ROBERT C. PAINE

TRANSMISSION line conveys

power or communication sig-

nals from one point to another.

It may be electrically “long” or
“short.” The “length” depends on the
frequency and the wave length. At a
power-line frequency of 60 cycles per
second a wave length is approximately
300,000,000/ 60, or 5,000,000 meters long,
roughly 3,000 miles. A radio frequency
of 100 k¢ has a wave length of 3,000
meters,

The effects of reflection of waves be-
gin to be barely noticeable on lines .01
wave length long and may become seri-
ous as % wave length is approached.
So it may be said that a transmission
line begins to be “long” when it is over
.01 wave length.

At 10 ke a line would have to be over
300 meters long, nearly a quarter of a
mile, hefore reflection effects could be
noticed at all. So we see that at audio
frequencies a line must be very long in-
deed to be a “long line.” At 10 me, how-
ever, a transmission line starts to be
“long” when over 0.3 meter, although
serious standing waves would not occur
until it approached a length of ahout 6
meters. At 100 me, in the middle of
the new KM band, .01 wave length is
cnly 3 em, not much over an inch.

But in the ultra-high region, the
merest serap of wire becomes a “long
line.” So with greater activity on the
higher frequencies, reflection hecomes
very important.

If the line is not properly terminated.
electromagnetic waves are reflected
from the distant end. The returning
waves meet the waves from the gene-
rator in such a way as to add up at some
points and subtract at others. This re-
sults in fixed points of high and lew
voltage and high and low current which
are known as standing waves. (Reflec-
tion also oceurs on short lines, but there
is so little difference in phase hetween
the outgoing and reflected waves that
standing waves are negligible.}

Standing waves can be kept low or
eliminated by proper line terminations
and impedance-matching methods.
Standing waves are harmful because
they result in power losses due to heavy
currents at certain points, which heat
the conductors, and high voltages at
other points, which increase the losses
in the insulation. These standing-wave
voltages can become high enough to
break down the insulation.

Where standing waves exist, the im-
pedance of the load as seen by the gen-
erator at the input end of the line va-
vies with frequency and the length of
the line. This interferes with proper
loading of the generator. The load im-
pedance should equal that of the gen-
erator at all times for greatest power

transfer. The impedance of a receiver
should mateh that of the antenna, as
seen at the input end of the transmis-
sion line, to get the greatest signal.
The conductors of a transmission line
actually form a wave guide on which
energy exists in the form of a traveling
electromagnetic field. The electromag-
netic field consists of an electric field
hetween the conductors and a magnetic
field encireling them. These fields extend
indefinitely out into space; a portion of
them is shown in Fig. 1. The solid lines

@ WRE

MAGNETIC FIELD =~~~ —-=ELECTRIC FIELC
Fig. |—End view of line and fields around it.

represent the magnetic field and the
dashed lines the clectric field. The line
wires are shown in cross section.

On a line terminated by an open cir-
cuit the magnetic field collapses on
reaching the open end of the wires,
since the current flow is interrupted at
that point. This sudden collapse of the
field produces a reflected voltage wave
of such polarity as to add to the initial
wave, causing a maximiom of voltage at
the end of the line.

On a line terminated by a short cir-
entit, the clectrie field collapses on reach-
ing the end, since there can be no volt-
age across the short circuit. This pro-
duces a reflected current wave in such
a direction as to add to the initial cur-
rent, causing a maxinoem of current at
the end of the line.

Fig. 2 shows the reflected waves of
voltage (solid line) and current (dashed
line) on an open-circuited line 13/18
wave length or 260 degrees long (one
wave length is 360 electrical degrees).
The current is zero at the open end of
the line B, but the voltage is maximum
there. At a quarter wave length (or 80
degrees) from the open end, the cur-
rent 'is maximum and the voltage zevo
(for a no-loss line). At the generator

RADIO-ELECTRON!CS feor
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end of the line, the voltage is relatively
low.

The effect of this length of line is to
increase the voltage at the output to a
much greater value than that at the in-
put end, much as a tuned circuit (coil
and condenser) multiplies voltage.

However, on a line with reflections,
there may be several points at which
maximum voltage appears, such as at
A and B in Fig 2.

Fig. 3 shows a short-circuited line of
the same length, Here the current is at
a maximum and the voltage zero at the
shorted ¢nd. This line vesults in an out-
put current much greater than that at
the input end. There is only a slight
multiplication of the input voltage at
the voltage peaks, since the input is
connected at a point near a voltage
peak. As shown, the input voltage of
Fig. 3 is higher than in Fig. 2. yvet the
voltage peaks are of the same height.

Reflection of waves at the end of the
line can be underston! more easily by
thinking of familiar low-frequency cir-
cuits. In the open-civeuited line, consider
the somewhat similar case of a coil in
which current is flowing, with energy
stored in the surrounding magnetic
field. When the circuit is broken, col-
lapse of the magnetic field causes en-
ergy to reappear as a momentarily in-
creased voltage of a polarity which
tends to cause current to flow in the
same direction as before the cireuit was
broken, often causing a spark, Auto-
nobile ignition coils use this principle.

As a parallel to the example of the
short-circuited line, consider the two
charged plates of a eor.denser, in which
energy is stored in the electric field.
When the charged plates are connected
together, the electrie field collapses. Its
energy reappears in the magnetic field
of the current which flows momentarily
from the positive to the negative plate.
(One type of magnetizer for permanent

o 260° -
p— 170" -

— e - 90°———
| f—— 180" ———

Fig. 2—Voltage and current on an cpen line.

magnets is based on this principle; it
causes a very high current to flow for
an instant by the discharge of large
condensers.)

When the transmission line is termi-
nated by a load of any kind, the energy
of both the electric and magnetic fields
traveling toward the load is partially or
wholly absorbed and dissipated in the
load. The percentage of absorption de-
pends upon the load impedance. On a
line terminated by pure capacitive or
inductive reactance, no energy can he
absorbed by the load; lat energy from
the electric field can ' momentarily
stored in a eapacitan ¢, and energy
from the magnetic field can be momen-
tarily stored in an inductance. Since

DECEMBER, 1948

this energy is almost instantly returned
to the line, the wave is completely re-
fleeted,

The reflected wave can have any
phase relation to the incident generated
wave, depending on the type of termi-
nating impedance, with different cor-
responding patterns of standing waves
in which voltage and currvent maxima
play occur at other points than those
shown in Figs. 2 and 3.

To understand how standing waves
can be eliminated, imagine a uniform
transmission line extending to infinity,
On such a line outgoing waves would
never reach the distant end so there
could be no reflection and no standing
waves, The input voltage would have a
constant ratio to the input current for
any particular type of line. This ratio
is a measure of input impedance be-
cause Z = E/I. Should sections be suc-
cessively cut off the input end, the same
impedance would appear at cach new
input end.

This is because the impedance of a
transmission line is controlled by two
factors—the inductance of the condue-
tors, and the capacitance between theni,
Both these increase with increasing line

length—but the increasing inductance |

increases the reactance of the line, while
the increasing capacitance decreases it,
So if (for example) the impedance of a
3-mile line were measured in three suc-
cessive 1-mile sections, then the whole
line measured, the four impedances
would e the same. The whole line has
the same impedance as a part of it.
This impedance is known both as the
iterative (literally ‘‘repeating™)  im-
pedance and also the characteristic or
surge impedance,

Although such an infinite line is im-
possible, any uniform line can be term-
inated in a certain load impedance
which eliminates standing waves and
gives a constant input impedance re-
gardless of line length. The line would
appear at its input to be the same as
an infinite line, and the impedance seen
would be equal to its characteristie.

The characteristic impedance is usual-
Iy designated Z.. This impedance—for
low-loss radio transmission lines—is
practically pure resistance, so it is some-
times designated R,. If a line is termi-
nated in its charvacteristic impedance,
the energy of the electromagnetic wave
is completely absorbed by the load and
no reflection takes place.

The input impedance of any trans-

S — 2600 — =
1ge e - 90°—
fjo——— 180° = —

= —
~

Fig. 3—Voltage and current on shorted line.

mission line is determined by the ratio
of input voltage to input current. The
input voltage shown in Fig. 2 is low
and the current high, showing that the
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AMPLIFIER

FM-AM TUNER RC-8. Feawres automatic fre-
quency control, most rev olutionaty devclop-
ment in FM design —entirely eliminates
drift and multiple tuning responses. Nine
shielded miniature tubes plus rectifier in-
clude double limiter and wned RF stage in
both FM and AM. Low-impedance loop,
Cniblln‘g ﬂexlblllly in mounting. provides
low:noise AM reception. Rear socket pro-
vides easy access 1o 6.3-volt AC and excep-
tionally well-iltered DC for supplying ex-
ternal pre-amplifiers, additional gllot lights,
etc, Controls include separate bass. treble
and switch positions tor phonograph and

insulators are used where relatively
high impedance is desired. A ribbon type
consisting of two parallel wires spaced
by a flexible dielectric is used for lower
impedances. These lines have standard-
ized values such as 75, 150, and 300
ohms. Parallel lines are subject to some
extent to interfering external voltages.
Co-axial lines are much more completely
shielded from interference by the outer
conductor, Common impedance values
for the solid-dielectric co-axial lines are
52 and 75 ohms.

The conductors of parallel lines are

d to “'ride” your i

a Craftsmen AUT-O-

With AUT-0-LOK

you get your station at only one
dial setting — eatily, quickly and
positively and it's locked against
drifting.

AUT-0-LOK
TUNER

tetevision audio inputs. Polished chrome
chassis. Audio cable. escutcheon, decals,
antennae, and detailed installation instruc-
tions furnished.

HI-FIDELITY AMPLIFIER RC-2. High-impedance
input: 12 watts output at 1 % distortion, Taps:
4,6, 8, 15, 500 ohms. 65 db gain, including
inverse feedback. Uniform frequency re-
sponse from 20 to 20.000 cycles up 10 8
watts output. Hum 65 db below rated out-
put. Tubes: 6J5, 6§N7, (2) 6Vé6, 5Y3. Dur-
able polished chrome chassis.

Sold by Better Distributors, Write for Circular “B™

“Z4e RADIO CRAFTSMEN, 7ecc.

1341 5. MICHIGAN AVENUE, CHICAGO 5,

input impedance is low. But in Fig. 3 the
input voltage is high and the current
low, indicating a high input impedance
for the same length of line but with a
different termination. By selecting
lengths between 180 and 270 degrees, the
impedance of either the open line of Fig.
2 or the shorted line of Fig. 3 may be
made to vary from a very low to a very
high value, the impedance of the open
line being greatest at 180, and that of
the shorted line at 270 (or 90) degrees.
When a transmission line is termi-
nated by any impedance other than its
characteristic one, its input impedance
varies with the length of the line and
the frequency. The formulas are rather
complex. So it is generally more con-
venient to calculate input impedance

ILL.

by means of some of the various charts
available*.

The characteristic impedance of air-
spaced parallel-wire lines depends on the
diameter d of the wires and the center-
to-center distance D between them. Z. in
ohms = 276 log. 2D/d. Values of Z, for
various sizes of wire and spacing are
shown in Fig. 4. For concentric lines
(air-spaced), Z. = 138 logw D/d, where
d is the diameter of the inner conductor
and D is the inner diameter of the outer
conductor or sheath. Values for va-
rious ratios are shown in Fig. 5.

There are many types of transmis-
sion lines. Parallel wires supported by

¥ Robert C. Paine, “Graphical Solution of Voltage
and Current Distribotion and Impedance of
Transmission Lines,” Proceedings I.R.E.. Nov,

1944, p, 686.
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Fig. 4—Impedance values of parallel lines.
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balanced to ground; the conductors of
co-axial lines are unbalanced. When co-
axial lines are connected to parallel
lines or balanced loads, it is necessary
to take special measures to maintain
balance. In transmission lines where
the conductors are separated by a con-
tinuous dielectric other than air, the
speed of transmitted waves becomes
somewhat less than that in air and the

| wave length is from 5¢¢ to 209 less.

The correct values are furnished by the
various manufacturers.

There are various methods of match-
ing the impedance of the load to the

line to eliminate or reduce standing
— 200
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Fig. 5—Impedance chart for concentric lines.

N
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waves., There are also circuits in which
standing waves can be useful. These
will be discussed in subsequent articles.
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HOW’D YOU LIKE TO GET

these famous Ghirardi Training Course Books

Friends or relatives are probably wondering what to qive YOU this Christmas. Then
why not drop a hint that nothing would please you more than Ghirardi Rauio- Elec-
tronic tralning course bnoks? They'll zppreeiate the suggestion—and you'll anpreciate the
books every day of your lile. What finer qilt could ypu ever hone to receive than these
alapt training Books that make it €asy as A-B-C to learn basic Radio. Electronies and
to troubleshoot and repair all kinds of radio anu electronic equinment? And why not
give these big books fer Christmas te yeur friends who are Interested in radio?

BEGINNERS! LEARN BASIC | LEARN TO REPAIR RADIOS
RADIO-ELECTRONICS | THIS FAST, EASY WAY!

4 You don't have to he an expert to make ordi-
as fast as you can read: naty repairs in 4 RADIOS OUT OF 5! You
No niatter what phase of Radie or don’t need a lot of hu:h prue«l test equipment!
Flectronic work you'd like to specialize Every receiver has its "weak” spots that pive
in, vouwll need the basic “‘d’“"‘l‘i\};"a trouble first. Ghirvardi has compiled case histories
G‘llliillr;l\xl':ICs CI(;UR%‘Ff "‘rl‘)‘:elk mwl.,s of these commeon troubles inte ua big 7d4-page
More people have gotten their start RADIO TROUBLESHOOTER'S HANDBOOK.
from this wiant baok than any ether When you want te repair a set. just look up its
bouk or course! On a survey among make and model number. 1 times out of 5 the book
hundreds of radio =ervice experts, tells you what the trouble is —aml exactly how to fix

engineers, ilh'lslruv(uivrs. '_11.(‘_4_‘ ”I?Allt”‘g it with a few simple tools. It’s a service short cut that
10 said that Ghiraydi's really works. The lLook puys for itself in time saved

PUYSICS COURSE L e "Bhee. || THE FIRST TIME YOU USE IT. Smart servicemen

tronic Training Course un the mar- use it on every job.

ket. A buy it f Iy $5 fo Let this
s :ﬁ:ké'g‘jlnm‘é t:tl:ul:se]—otrnuq‘!n;ne\l- DO TWO JOBS ...IN THE TlME “AUTOMAT'O
24 ruitrpntee hasis !
The-most widely TP NORMALLY REQUIRED FOR ONE! TEACHER"
ermarsmedy 36 COURSES IN ONE! JADIQ TROUBLESIOOTER'S HANDHOOK tells you
ing book in theERIEIRD ISR LA LT f,‘,,‘;',,m L e i b i aonlete, gemuinely help. how to repair
fui Tube Chort you've ever scen. Dozens of pages contain O VER 4800

to o and exactly how to do it in vepairing practieally exact!
maodel in use today. And that Just the be- show you e

world e i I-F =

irnmcnl peaks for ever 20,000 auperhets and data on RADIO MODELS

X ! 1-t transformer traubles. Hundeeds of additional paves con- )
$ 3 t‘nn 1ables, graphs. charls and serviee information te help Fix Radios Without
Only 5 for ] 5 1RA1IO vir any radio ever mmde eusier, AND TWICE AS Costly Test
" PHYSIONS COLRRsE ] ] ’\S"" You get the complete, manual-siz¢ book for only $3. Equipment
f'he entire " ook [ See money-saving offer belov

ok

course., $ I

A ) ’p“"‘ : “aa

’ ) » MONEY SAVING
!
LEARN FAST! : i »» SPECIAL OFFER!

PAY FIN
LEARN RIGHT! s TSR LIS IR ¥ Let Ghirardi's RADIO TROUBLESHOOTER'S
" HANDBQOK save you time and money on

Get a complelc PROFESSIONAL ;(:T)TSBSE:‘:"’]ETN(iOtE:'in tﬁf. f:irsprm):i?:::
. s .
RADIO SERVICE TRAI NING ”'";:fk:"f’;:‘ zi,:“s;:fggs '(gf(',_:(?f:_ i

At Home Without An Instructor

Ghirardi [ 300-pare MODERN

ADIO SERVICING is a vomplete, l-volume
c in PROFESSTONAL rvice metho
of the kind that open doors te big money on-
portunities which only  svientitieally-trained
man ¢an g p. It shows he to avoid puess-

eign.) See Money-Saving Offer
In coupon.

ork by analyzing radie aml other electranic
rcuits hy prof nal methods. Explains how
Ul basie types of radio test instruments work.
Tells '; hen, ;\P‘ "‘1 ere anmil ex .11cl|'.v 'Ito“l; 3: ' Dept. RE-128, Murray Hill Books, Inc.
¢ them. Sho ow 1o trouhleshoo 0 .
reuits and eomplote €quipment : how to make 232' Madison Ave., New York 16, N. Y. l
epairs and replacements ;. how 1 analvze Kemt me the hooks ked b f !
c ponents—ey how 1o run suecessful ' It¢
mlio service business of your own. I X only, ! o . I
d § 1
Trouble Shooting Instruments ’:&%‘E"R:"n"f;fg i T UL
and repair l RADIO TROUBLESHOOTER'S HANDBOOK, $5 (%350 » V.8 l
]l\‘l()l?l'IRN 'RA'PIOh SHR\'IC]!;'(; is in]- ] MONEY SAVING COMBINATION: Both Mo Radio Servieing aml Rnilio
aluable ax a "'refresher”™ course for men a 1 s 1 L fc e £10.5¢ outzide U.5.)
h Mdakei’ the rewdy in the :i‘a lio service busincs and it's I l
vorth its weight in xold to =erviee bepinners! .
ar ]0 $ easy verything is explained su eclearly it ean Nar i = — ¥ R o AN at© 1
fo do! easily be umlerstood at hame without an in- l
tructor. 706 clear illustrations and 720 Sclf- AGQINCSE  qurorsrepry mrmerary srorp T RTTog ooste oM o oo T et VOV W OS5 RS .
Trains You Scientifi- Test Review Questicns speed up learninge
eallv far All Phases of Only 5 for the biyg 4 1b, hook—on our 10.DAY l cit State
Radie-FEleetronic  Serv- FR["In EXAMINATION OFFER. Sce mouney- g e
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RADIO-AMPLIFIER

DON'T BUY

@ Maguetic TAPE RECORDER

UNTIL...

you find out about the remarkable new in-
strument that DOUBLES your playing time-—
cuts your tape costs in HALF! Write today
for technical literature.

R Corp. or AMERICA
New York 13,

AmpLir
398-10 Broadway

N.Y.

E1 NO SURPLUS!

NATIONALLY ADVERTISED TUBES

A fF LIST INDIVEDUALLV IOXED
60 /D 0. MO.E 2 .. 68 121HA6 3

.4

.68
1< Q? 5°° OFF ON ALL OTHER TVFES
STANDARD BAAND GUARANTEED REPAIR PAITS
Cond. 20.20 M4, 130V. strap mountimnt . ...

Cond. 10-10 Mfa, 450V, 20 Mfy, 25V 79
Resistor Kit. 100 Asatd. t/3 1o L Watt, ag
sapphire Plhono Needie. List $2.50 " 99
Dial Cord. 70’ Spool. Hlulusl uu.’llny . 59
PLUS MANY MORE ITEMS. mAlLlNa
LIST NOW! 2099 OEPOSIY REQV'IEO WIYN €.0.p
jovc RADIO DISTIIIBUTING co.
HOLLYWOOD 28, CALIFORNIA
RaADIO ELECTRONICE brings you the
latest news f all branches of the

industry,

Miscellany

NEW BATTERY HAS LONG LIFE

A dry hattery developed by National
Carhon Company for use in hearing
aids will give satisfactory service three
times as long as a standard cell of the
same weight. The new Fveready 1005-1
hearing-aid A-cell, like other batteries,
needs oxygen to neutralize the hyvdrogen
which would otherwise coilect on its
carbon electrode. However, the 1005-F,

OXYGEN FROM
AIR ENTERS
HERE -

(+) CONTACT
PLASTIC
CASE

CARBON
LUNG

_ GELATINIZED
ELECTROLYTE

AIR SPACE

WAX SEAL

BOT TOM
q‘PLATE (=)

instead of using oxygen-liberating man-
ganese dioxide—a depolurizer—draws
its oxvgen from the air. The large
space taken in the ordinary cell hy the
manganese dioxide is thus free in the
new unit to hold a larger supply of
active chemicals.

What allows the battery to draw its
oxvgen from the air is its peculiar “in-
side-out’ construction. Most flashlight
cells have a zinc casing with a carhon
rod up the middle. The 1005-F has, as
the diagram shows, a zine core hetween
two plates of porous carbon. The car-
bon plates are placed against openings
in the sides of the case. In manufac-
ture a strip of adhesive tupe covers the
windows. Before use. the luver peels
off the tape.

At present the cell is being made only
for use as an A-battery in hearing aids.
However. other sizes and stvles will he
ntarketed when uses are found. An at-
triluite of the cell which may make it
especially valuable is the constanev of
its voltage during its life.

TV SET ADS MISLEADING

TV  set  advertising  is  sometimes
misleading, according to a stutement by
Rayvmond B. Willson. operating mana-
rer of the Nutional Better Business
Bureau in a bulletin issued recently.

The Bureau has received numerous
complaints that some sets advertised as
“receiving all channels” actually will
not receive the high-frequeney stations
at all. or it they do, reception is poor.

The Bureau recommended that the
number of c¢hannels which can be re
ceived should be clearly stated in all
advertising  unless the receiver will
actually receive all 12, Tt also said that
installation charges should be fullv and
correctly stated in all advertising mate-
rial.
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All new tubes. 100% guoranteed. Individually boved.

TYPE PRICE
0A4G 54 12K8 Ulad 65
£1A 85 12SATGT .. .65
nyYs 140 12SC7 .80
024 80 128F5 .65
1A3 65 125F7 .72
1A4P 65 12867 72
FASGT 65 12SH?7 8¢
14G 65 128)7 60
1A7GT 65 [F2SK7GT 60
184P 65 128L7GT .85
185 258 65  128N7GT 80
1C5GT 65 128Q07GT .60
106 65 128R7 80
o 7 65 1223 .86
NET PRICE L $15.95 1D5GP 65 IZiS(GZS) . 115
107G 96
LOTS OF THREE $14.95 1D8GP 80
Ea 1ESGP .80
SPECIAL PURPOSE 1E7GT ~:g

(! g
RADIO TUBES VE3G .46
1822 807 £ii 2

3B24 TR 13
38P| i 165G 80
g:s? k] IGGGT 96
| 1H4G 115
i IHSGT 80
8pP7 IH6G 118
rinG 60
126P7 hn k i
ILA4 B0 XXFM) .54
1LAG .60 65
SPEAKERS L84 60 Nt
4 P.M. Speaker o $1.25 iLCS 85 51
] 25 ILD5 :g .72
5% P.M. Speaker. .. .. ......... - ILGS 96
gane ILE3 65 115
™ (LH4 f 1.15
6 P.M. Speaker.,............ ] .98 ILNS 86 12AH7GT 1.5
INSGT 105 12AT6 115
SPECIAL! ::ISIGT 1.15 12BA6 P T
)

VOLUME coNTROL | ik B e e m

V2 meg with switch 3 for 99¢ R4 B4 AR 5 L
2 Va b | 5 {1y 12HE . 65 15wW4 . 45
1S4 73 125GT .. .54 3Y4 ... 65
TERMS: 25% with Order— 185 96 12)7GT y 72 15T4GT / 54
Balance C.0.D.—F.0.B. Chicage 1T4 96 12K7GT 60 13I3GT ... 45

Prices Subject to Change

1313

IETCRC TR FRANKLIN-ELLIS CO.

Dept RE-12

DECEMBER, 1948

West Randolph Street
Chicage 7, Illinois

TUBES! ...owi. TUBES!

REA — Kemrod — Sylvasmia — Teng-5a] — Hatiosal Unian — Reyihesn — Philca — Hytran

37 65
38 - 80
39 44 . 96
40 80
41 .50

45 .60
4523 85
4525GT 635
46 96
47 85

19
117L7GT
1I7N7GT
11723
117Z6GT
wR.90
VR-105
WR:150
9001 i
FM- 1000
HY-117
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SENSATIONAL BUY!

COMBINATION
INTERCOM & RADIO

A REAL MONEY
MAKER FOR YOU

Customers Say—|

It ) i th
nlercom alone is wor .

your low price.

| Youget free a |
6 tube radio in
this deal plus

| real utility!™ 1

Intercam
Sub-Statien

walnut-veneer cabinets.
intercom permits instont
radio-moster and up to 4

Original retail

50%

able

J6¢

same kind thot net for $1.09.

100 M ohms
250 M ohms
500 M ohms
1 Meg ohms

10 M ohms
15 M ohms
25 M ohms
50 M ohms
2 Meg ohms
500 M Knurted Shoft

TUBES

Here they are—the fastest

regulor RMA guarantee,
ally boxed in
carfons.”

morrowl
12SA7GT ., .65 125K7GY
ISISGY .. . .49 S0L6GY

ORDER

posit with

Demand This
Seal of Quality

HHUIU

ENGINEERING

85 SELDEN AVE.

$3.95

*The All-American Five"

ever made—at RSE's long discount.
Brond new, tested top-grades with
Individu-
eye.appecling
Know your supplier—his
reputation. Shoot us on order to-
doy—watch your profits zoom to-

“All-American Kit", one eoch of above . .

€.0.D. shipments,

Masier Lniercom
Statien, tucluding 6 Tube Radie

Combines o top-quolity 6 tube superhet receiver,
plus office or home intercom system in hondsome

Hi-Amplificotion 3 tube
communicotion between
remote sub-stafions, Any

remote s10lion con call the moster white radio is

playing; call con be returned to cny remote stotion,

Operates on 110 volts AC or DC.

it's handsome—It's eosy fo instoli—It's easy to use!
Price Includes Rodio Master, ] Remate, 50° wire

price was

$84.50 with 4 remates. Buy
from RSE ond SAVE OVER

52935

339§

Brond new=only 400 ovoil-

Exira Remoles

MIDGET I.F. TRANSFORMERS

Back agoin—by papular demand!

RSE scores agoin with o new ond better
I_F! 400-500 KC range—114"
37 high—ceromic based mico trimmers—
high goin iron cores—pep up old receivers,
ideol for new construction—ond now ovail-
able in either input or output types—for
peak performance!
in the colorful RSE carton. List price $2.10,

square x

Indmduolly boxed

LRI—input; LRZ—output;
Specify Type.
Molched Egg Crate
Each Pair Dozen of 100

69¢

$29.00

VOLUME

CONTROLS

¢ Our own privote brond—made by
o notionally known manufocturer, ¢ The

# Noise-free corbon con-

1truction, stondard shaft and bushing, e Individually
boxedinovrcolorfulcartoncarrying |heRSEequoh'yseol
ot approval. @ Camplete with switch, full range of sizes,

w59
e $5.50

200 M ohms less switch, 39c each, 100 for $35.00

movers

.65 125Q7GT. . .59
.1
$2.98

INSTRUCTIONS

Minimum order—$2.00. 25% de-

order required for cli
Be sure to include

sufficient postoge—excess will be
refunded.

Orders received without
pestage will be shipped
mapress collect. All prices
1.0.B. Detroit.

SUPPLY &
C0., Inc.

DETROIT 7, MICH.

|

CONTROL OF POWER
Patent No. 2,444,153

Samuel C. Coroniti
[assigned to General Aniline & Film Corp.)

This discloses a means of controlling  large
amounts of poawer by a small change of fre-
queney, The power is doveloped in the plate load

of a thyratron, This tube is a.c. operated. Its
wrid is connected throngh R oa current limitery
to a puint between g resistance (plite resistance
of the 68A7T) and o comdenser C. The phase of

the #rid voltage depenids upon the relative values
condenser.

of this resistance and the

I TR —

| l._O-lD | RFC p

R
T WA :
ot W, =
PYe- | || = S Y T ;
B THYRATRON 1
"y - -

The current which fluws in the plate eirenit
of a thyratron js greatest when the plate voltage
Iip is in phase with the grid voltiure Eg. It is
zero when these voltuges are out of phise.

Twao signals are impressed upon the grids of
the 6SA%. One of them "FI'" is crystul
trolled. The other I2" iz variahle and is the
controlling  factor. It may be genevated locally
or may be received by radio if vremote contrvol
is desired. The parallel circuit L1-Cl s tuned
near the bear frequeney FI—F20 1t iz designed
ton high Q for sharp tuning. As F2 is vared
over a narrow range the imbedance of the tuned
cireuit varies over a wide ranye. Therefore the
vi ltage across it also changes and atfects the
plate resistance of the tube.

When the 65A7

plate resistance iz very low
the #rid and plate voltages on the t itrun
are almost out of phase, When rhe resistance
is very high, these voltages are almost in phase,
Therefore the power in the load depenids upon
the frequency of P20

MAGNETIC SORTER
Patent No, 2,444,751}
Kenneth L, Scott, Western Springs, ill.
[assigned to Western Electric Co., Inc.)

acording fo
nonmapnetie tube

Here

Thiz apparatus  sorts  matervial
magnetic properties, The long
divides into two branches at it~ lower end,

a pivoted gate is arranged to open one of the
passaes sl te o the other when o mag-
netized object is dropped into the tube,
—m ]
—_

L at rizght
the left
awn by full
When L. is Sorcat towards
fevee anid suw'e take the
Nute thut in the

# lever

ate is fixed 0
Nornally I iz Sorced 1o

The pivotod
angles e it
by a spriny & Thi-
lines in the lrawims,
the solenoid 33, the
pusition showy by dotted lines.

postZion i

—New Patents-

first case only the passafe leading to A, in the
secoid ease only that to B, is open.

The vertical tube has two windings, The ubper
one (St) s energized from a d.e. source. The
other (52) is connected faevoss an amhlifier in-
put circuit, When an object is dropped into the
tube it becomes magnetized on passing through
S1. If it retains magncetism until it goes throurh
S2 a voltage will be induced in that winding,
The voltage change is amplified and energizes
the cutput relay. 83 is magnetized for a short
intevval, As deseribed proviously this opens the
passage to B into which the object drops., If
the object does not make 2 good permanent
magnet it drops into A,

FIELD MEASURING TUBE
Patent No. 2,437,374
Robert E. Burroughs, Washington, D. C.
[assigned to Eastman Kodak Co.)

Oririnally designed for electronic gun-sizhts,
this tube has many other praetical applications.

It iz about the size of a walnut and is very
sensitive, The tule contains one cathode, twa
anodes, and a suppressor. In addition there are

two “tompressors”™ whieh focus the electrons
inte two distinet beams from cathode to anodes.

The mplate currents are adjusted to be caual
without o magnetic field. Then, if the tube ix
placed in a field the heams arve deflected. Usually
one beam is deflected nmiore than the other, and
there is an unbalunce across the plate lomds,
This voltage unbalance is inlicated on u meter
after amplification,

An important usge of the tuhe is to indicate
chinge of pusition. A tiny magnet is elampael
to one object, and the tithe is fixed to another.
When their distance varies, the c¢hange in the
ficld around the tube shows up on the meter.
The tube can even be used to detect weak mus-
netization of a wateh, The motion of the magne-
tized spring ereates the changing field.

~—SUPPRESSOR

PLATE

“CATHODE

COMPREYSOR—= H —COMPRESSOR
! “, |
s
a
o~ g
."Fl
e

AUTOMATIC BEAM CONTROL
Patent No. 2,448,299

Arthur Dorne, Minecla, N. Y,
[assigned to United States of America as rep-
resented by .fhe Sec'y of the Army)

Automatic contral of the maximum beam in-
tensity on the sereen of a cathode-ray tube is
provided hy this patented civcuit, This intensity
increases ax the sweep is reduced, and vice-versa,
If the intensity ix maintained too high, the
serecn is lamayed.

The sweep is connected to the deflecting plates
(or coils1 of a cathode-ray tube and also thrauxh
a network to tule [, The sweep voltage must
o positive during some  portion of its cyele,
During the positive period. DI canducts  anid
charges condenser C, the A sille heing negative,

SWEEP

RADIO.ELECTRONICS for
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IT'S CHRISTMAS ALL YEAR 'ROUND AT

Yes, from the top of gyr tube< to the bettom Lots of Lots of
ol our cartridges we're ALWAYS in heliday THOUSANDS OF Type Each Each Tyee Each Eascl? OIL FILLED
spirifs. Qur bresents are eur Drices—our gifts TUBES C5GT 40 35 12KBY 35 25 CONDENSERS
are our wvalues! No need to look elsewhere Lots of H 49 5 12SA7GT 6 10 32
WHATEVER the month, Tyne Each  Each 6FBGT 43 39 12SF7 35 32 Standard Brand. Unright
0Z4 o 5 6F7 V170 39 29 {28C7, 1634 49 39 Type.  Stand-off
SPEAKER SPECIAL! H ch] GHEGT./ G 39 12867 55 a5 insulators.
. 1A7 55 49 SIsCTHG i3 39 S 1 SO 49 4 ML 600 VDC § 45
e No doubt about it AT 2 S 617GT 42 38 RS 43 33 6 Mfl, 600 YDC .69
ire’s one E 6K6GT /G 45 39 49 43
here's one of the finest L4 49 45 2 - .
i ’ gl 6K7 55 a5 12SN7 48 43 T Mfd. 600 YDC .74
9 sheakers made, Yon'll 1LCE 69 59 6KTG 50 It 12SQ7GT 6 40 32 A5
= be in for a pleasant ILH4 69 59 CKIET /6 bt 3 \SSR7 o 32 Mfd. 600 YDC 79
l lj.zi surprise  when  you ) ¥ i sL3G 69 39 1447 & 3 10 Mfd. 600 ¥DC g9
see the  name. So RS 55 bt 84 78 8 Mfd. 1000 YL* 190
) ﬁ don’t delay—urder to- 185 59 52 ?5':1;61' ;3 ig (kR 89 &
K day! 174 63 55
- 33 95 U3 @ 3 Pl e 1 IMMEDIATE DIVIDEND
12 P.MOALNICO V,ONLY Wa v 5 39 Hs o 3 DELIVERY OF THE MONTH!
LIMIT @ TO A CUSTOMER 2A5 54 6SK7GT /G 49 39 24A 49 39 *
A £ ] 6SL7GT 49 47 228 49 e 2051 THYRATRON
MILWAUKEE AUTOMATIC RM.A. GUARANTEE Bi&e & X FETe B 2 GAS-TETROOE
RECORD CHANGER M A S7 59 49 27 49 “u TUBE
2X2 879 35 20 6SV7 35 49 2767 H e only 49¢ h
S 87 1201 % 1 803 665 ] 3 BLE6T/E & E Y ol
S‘l ‘l 95 Q4 59 49 su76 B 2 W & a While They Last!
Q3 4 9
Yl @ 8 & e 8 3 g ¥ 03 :
3va 79 69 T 3 z
U4G 50 40 7A4 53 3 33/44 2 H OUEREin%I r!:el‘leAll‘;‘“l
i WAGT 39 34 7A7 59 49 42 4 n Cireul Al be off
X4G 9 35 786 49 M DAS 65 ircular wi e o
5 Y36 42 37 59 9 5085 42 32 the press very soon.
. 5Y3GT /G 40 33 288 P SOL6GT 50 45 Send us your name
— = Corppl e with  [-x2 3 9 9 7C5 55 49 56 55 45 d add B2
: Astatie tal Uartrudge, 74 39 4 ?F7 29 44 57 H 1 and address now to
Mounting  Spongs and  Full A7 45 717 54 49 58 45 39 sure you are one 'of
Instructions. A terrifie hoy! ABGT 9 29 INT 19 u 76 4 5 the first to receive itl
6ACS 69 59 7a7 69 59 L 3 7
Famous VOLUME CONTROLS 6AC7 1852 65 60 7X7 (XXFM) 44 35 0 b 39
6AGS 79 69 v i & 38 MINIMUM ORDER §1.00
Natlonully  advertised rp o 39 ek o7y i & WHEX ORDERING —Send
Natlonilly  advertised GAKS 74 69 2 eposit for a .0.D.
:»rnl"| \I\ln’c-{ﬂ-lluiu.n.ll SALE? ‘3 Jg INDIVIDUALLY gg :g g :hllpmc-nts. Include suf-
rro Al hew AL7 [3 iclenl  (mestage — excess
-\u}-'k un now? 6AN3 65 gs CARTONED 99V 35 25 will be refunded. Orders
r A Q8§ 59 55 12A6 29 25 ?"’X . 35 25 without postage will he
With Switch AQ7 65 59 12A8GT 35 28 j3rs6v/e & % shippedd express  collert.
VL haft ALL B 12AT6 50 45 9 Al prices F.O.B. New
y RAND NEW ATT o 59 2 19 York  City.
X ATE 49 39 12AU6 65 55
l“"v-l'.:;""' AUG 49 39 12AVE 49 39
a0 Ave €3 12846 o 4 E
St Vo, 6BGEG 99 89 12BEG 50 45 i IrNe.
1 s 15 VI 6B EG F4 38 12F56T 35 27
S URITD I S e 8BHS ] & T o H Dept. C, 73 West Broadway
only 44c¢ ea. el % 3 vt 8w New York 7, N. Y. BEEKMAN 3-6498
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SENCO!

During tne remainder of the cyele. the negative
voltae adds to that on the condenser and is
appliel to eathode K. This increases the beam
intensity,

The greater the =weep, the more intense the
sereen imawe. A limit is provided by D2 which
beging to conduct at some critical value. The P
adjustment sets the maximum intensity,

CRYSTAL OSCILLATOR
Patent No. 2,444,349
Charles W, Harrison, Flushing, N. Y.
[assigned to Bell Telephone Labs., Inc.)

This woscillator, which works well even with
aluegish erystals, is suitable for driving a trans-
N L)
= b/ 20001 MAX
8SJ7 .O\OOI MAY 005 Cda
‘ ul*_;r.
LO0IRCS €
MAX 9
.'ﬂl - J_
) GCL ] RIBAN
1.3 L_l'F
e [ 001 :_
+ -

Crystal Oscillator Parts List
R1---470,000 ohma Cl. CE—.001 ut
R2—33.000 ohms €2, C4, C5—100 npf,
R3—470 ohms variable

mitter or as # erystal test get. Frequeney and
amplitnde stability are exerllent. In addition, the
frequency is variable over a limited range. Feed.
back is adjustable to accommodate different types
of crystals,

The tube mny be a G68J7. Circuit eonstants
shown are suitable for operation at about 3 me.
The feedbuck depends upon the ratio of G5 to
C1. These condensers also tune the transformor
secondary to the crystul frequency. The secondury
should have relutively few turns compared to the
primary.

The oscillator freauency is tuned over a small
range by adjusting the two variable condensers.
With more nctive erystals the feedhnek may he
reduced,

DECEMBER (948

WATCH TIMER
Patent No, 2,445,916
Jean L'Esplattenier, La Chaux de Fonds,
Switzerland
With this apparatus any watch may be com-
pared quickly with a standard watch. It indicates
whether the teated watch runs too slow or too

fast, and how much of either.

The watch being tested is shown as W near a
microphone M, The audio output is amplified and
connected to a relay RY1. This relay operates
at every tick of the watch. The standard watch
S has huilt-in contaets which are closed me-
chanically at cvery beat. This watch is adjusted
to lose one beat every 30 seconds.

At some jnstant the beats from W and S will
cvineide, Reaistor R is then shorted out to pro-
vide sufficient voltage from the potentiometer to
actuate relay RYZ2, Also relay RY1 operates and
removes the shunt aerose RY2, Operation of RY2
starts the stop watch SW,

Some time later beats from the two watches
again coincide and again RY2 oberate:. The stop

ACLNE_ [ v
; ——
AP *
9
R i J
s bc 4

watch then stops and indicates the speed of the
test wateh, If W runs correctly, this happens
exactly 30 seconds later. If it is too slow, it
occurs later, and if too fast, the beats enincide
earlier. The stop watch indicator travels around
once every 30 seconds, and its face is calibrated
in seconds per day' to show the speed of the
watch, W,

ELECTRONIC YOLTAGE
REGULATOR
Patent No, 2,445,17)

Wm. S. Graff-Baker, Rugby, England
(assigned to General Electric Co.)

Offering greater control ranke than conven-
tional regulators, this circuit uses a screen grid
a3 V1 instead of the usual triode, and there nre
two additional resistors RI and R3, Also, Rl
and R2 are ganged so that Rl is automatically
increased as R3 is adjusted toward the lower
terminal. In the usual cireuit, control! becomes
siugrish as V1 nears saturation. The new circuit
eliminates this difficulty.

R2 is get near its upper terminal if greater
voltage output js desired. This increases V2 plate
current and puts a more negative potential on
the control grid of V1, V1 does not operate near
saturation and its grid has sufficient control.
The value of Rl is small, and V1 therefore acts
like a triode,

For low voltage across the load, R2 is get
near the lower terminal. The control grid of
V1 becomes more positive and the tube approaches
saturation, Therefore, the grid has much less
control than hefore. With this setting, however,
Rl is much greater and VI acts like a screen-
grid tube. The amplification increases, and the
grid still controls the regulation.

+

T —
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AT LAST! A LOW COST POWER
UNIT FOR SERVICE WORK

“A’" ELIMINATOR KIT
#KC 1-10

19

For the first time, we are offering a well-engineered six volt direct current power
unit for auto-radio and similar service work in kit form!/ 5

This unit was formerly in the high priced range. Now, we have placed all the essen-
tial cemponents necessary for construction in kit form, and are offering them to you
at this low, low price.

These kits fulfill the long-standing need of every serviceman and technician. They
are designed to operate from a 115 V.A.C. 50/60 cycie source, and deliver 6 V.D.C.
well-filtered from three to eight amperes, with a peak rating of ten amperes. The A.C.
ripple percentage is held to remarkably low values.

This unit charges a standard auto battery in one day!!

Including pic-
torial and
schematic
diagrams

® Do away with bulky batteries!
® Do away with corroding fumes!
@ Simplify your service operation!

Order this fine kit for your bench today !!
No C.0.D.s. Full remittance with order. Shipping wt., 12 lbs.

OPAD-GREEN COMPANY

71 Warren St. Phone: BEeckman 3-7385 New York 7, N. Y.

My, Radio Serviceman
ADDITIONAL $%5% FOR YOU EVERY WEEK

REPAIR ELECTRICAL APPLIANCES

WITH THE AID OF THE NEwW MODEL 40

UTILITY TESTER

A NEW KIND OF INSTRUMENT FOR TESTING
ALL ELECTRICAL CIRCUITS AND
APPLIANCES SUCH AS—

‘RANGES *WASHERS *VACUUM CLEANERS
*SHAVERS *FANS *AIR CONDITIONERS
*HEATERS *MOTORS *REFRIGERATORS
*IRONERS *TOASTERS °*SUN LAMPS
WASHING MACHINES *ALL TYPE MOTORS
FROM FRACTIONAL H.P. TO 2 H.P.

THE MODEL 40 UTILITY TESTER

Wil! test Thermostats under ACTUAL WORKING
CONDITIONS: Will measure the ACTUAL CUR.
RENT CONSUMPTION of any appliance either
A.C. or D, C. WHILE THE UNIT IS IN OPERA-
TION—reading will be direct in amperes-—the ap-
pliance or utility may be plugged directly into
front panel receptacle—a special pair of insu-
lated clip-end leads is provided for motors; In-
corporates an ultra-sensitive direct-reading re-
gistance range which will sccurately measure all
appliance and utility resistances down to a frac-
tion of an chm; Will test bulbs, fuses, condensers,
field coils, ete.; Is ideal trouble shooter as jt will
inetantly locate opens, shorts and grounds; Will
locate cause of failure in three way heat control
switches ; will indicate when one gide of an ap-
pliance or motor connected to line under test is
“grounded’’ : Will indicate excemsive leakage be-
ween a motor and a line; Will indicate when a

t
three phase motor is running erratically due to
]5 a “blown® fuse; Will indicate whether the volt-

i et ) T —g
(e

—
[

The Model 40 Utility Tester comes
housed in a rugged crackie finished

steel cabinet with portable cover,
complete with all test lsads and eper.
ating instructions—eniy

age is 110 Volts or 220 Volts, if the current is
A.C. or D.C. and
or 80 cycles.

GENERAL ELECTRONIC DISTRIBUTING C

if the frequency is 25 cycles

98 PARK PLAGE. Dept. R.E. 12
o NEW YORK 7, M. Y.

FA\ Station List

The great length of the present sta-
tion list precludes printing a complete
account of records made by FM listen-
ers. Greatest distance reported was by

| Leon H. Hinman of Ithaca, N. Y. He

received KTRH-FM of Houston, Texas,
on the evening of June 2. Another in-
teresting report is from Earl Cunning-
ham, of Webster, Mass., who sends us a
list of 32 stations from Portsmouth,
N. H., to Philadelphia, Pa.

Mr. C. R. Bills of South Bend, In-
diana, has a list of several stations
ranging from 70 to 975 miles (this last

| one KXYZ-FM, Houston, Texas).

ALABAMA
CcITY CALL FREQUENCY
Anniston WHMA.FM 100.5
Birmingham WAFM 99.5
Birmingham WJLD-FM 104.7
Birmingham WSGN-FM 93.7
Gadsden WJBY-FM 103.7
Huntsville WHBS-FM 95.1
Lanett WRLO-FM 102.9
Mobile WKRG-FM 99.9
Mobile WMOB-FM 97.5
Montgomery WCOV-FM 94.5
Montgomery WMGY-FM 107.5
Montgomery WSFA-FM 103.3
Sylacauga WSYO 101.9

ARKANSAS
Blytheville KLCN-FM 96.1
Fort Smith KFPW-FM 949
Fort Sm!fh KFSA-FM 107.7
Fort Smith KRKN-FM 102.1
Jonesboro | KBTM-FM 101.9
Siloam Springs KUOA-FM 105.7

CALIFORNIA
Alameda KONG 104.9
Bakersfield KERN-FM 94.1
Chico KvCli 101.!
Eureka KRED 96.3
Fresno KARM-FM 101.9
Fresno KRFM 93.7
Hollywood KNX-FM 931
Los Angeles KCLI 105.%
Los Angeles KECA-FM 95.5
Los Angeles KFAC-FM 104.3
Los Angeles KFI-FM 105.9
Los Angeles KFMY 94.7
Los Angeles KHJ-FM 101.1
Los Angeles KKLA 97.1
Los Angeles KMGM 985
Los Angeles KMPC-FM 100.3
Los Angeles KRKO-FM 96.3
Los Angeles KUsC 91.€
Marysviile KMYC-FM 9.5
Merced VME 9.5
Modesto KBEE 103.3
Oaklapd KLX-FM 101.3
Ontario KOCS-FM 93.5
Pasadena KAGH-FM 98.3
Redding KVRE 103.9
Richmond KRCC 104.5
Riverside KPOR 97.5
Sacramento KCRA-FM 96.1
Sacramento KFBK-FM 96.9
Sacramento KXOA-FM 107.9
San Bernardino MT 99.9
San Bernardino KFXM-FM 95.1
San Bruno KSBR 100.5
San Diego KFMB-FM 101.5
San Diego KFSO-FM 94.1
San Diego KSDO 96.5
San Diego KWFM 104.7
San Francisco KALW 91.7
San Francisco KOFC 102.1
San Francisco KGO-FM 106.1
San Francisco KJBS-FM 989
San Francisco KNBC-FM 99.7
San Francisco W-F 103.7
San Francisco KRON-FM 96.5
San Francisco FH 94.9
San Francisco KWBR-FM 97.3
San Jose KRPO 92.3
San Jose KSJO-FEM 95.3
San Luis Obispo KVEC-FM 99.9
Santa Maria KRIM 103.1
Santa Monica KCRW 89.9
Stockton KCYN 9.3
Stockton KGOM-FM 929

COLORADO
Denver KFEL-FM 97.
Denver KLZ-FM 94.1
Denver KOA-FM 95.

CONNECTICUT

Danbury WLAD-F 98.3
Hartford WORC-FM 93.7
Hartford WTHT-FM 106.1
Hartford WTIC-FM 96.5
Meriden WMMW-FM 95.7
New Britain WKNE-FM 103.7
New Haven WBIB 100.7
New Haven WAVZ-FM 95.1
New Haven WEMI 107.1
RADIO-ELECTRONICS for

Ty
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citY CALL
New Haven WNHC.FM
New London WNLC-FM
Stamford WSTC-FM
DELAWARE
Wilmington WAMS-FM
DISTRICT OF COLUMBIA
Washington WASH
Washington WINX-FM
Washington WMAL-FM
Washington WOL-FM
Washington WQOW-FM
Washington WRC-.FM
Washington WWDC-FM
FLORIDA
Daytona Beach WNDB-FM
Fort Lauderdale WGOR
Gainesville WRUF-FM
Jacksonville WJIHP-FM
Jacksonville WMBR-FM
Miami WGBS-FM
Miami WIOD-FM
Miami WQAM.-FM
Miami WTHS
Miami WWPB-FM
Miami Beach WKAT-FM
Orlando WHOO-FM
Palm Beach WWPG-FM
Pensacola WCOA-FM
St. Petersburg WTSP-FM
Tallahassee WTYAL-FM
Tampa WDAE-FM
Tampa WFLA-FM
West Palm Beach WJINO-FM
GEORGIA
Atlanta WAGA-FM
Atlanta WATL-FM
Atlanta WBGE-FM
Atlanta WCON-FM
Atlants WGST-FM
Atlanta WSB.FM
Cedartown WGAA.FM
Columbus WDAK-FM
Columbus WGBA-FM
Columbus WRBL-FM
La Grange WLAG.-FM
Macon WBML-FM
Macon WMAZ.FM
Newnan WCOH-FM
Rome WRG A-FM
Savannah WSAV-FM
Savannah WTOC-FM
Toccoa WLET-FM
Valdosta WGOV-FM
IDAHO
Boise KIDO-FM
Nampa KFXD-FM
Pocatells KSEI-FM
Twin Falls KTFI-FM
ILLINOIS
Alton WOKZ-FM
Aurora WBNU
Bloomington WJBC-FM
Canton WBYS-FM
Carbondale WCIL-FM
Chicago WBBM-FM
Chicago WBEZ
Chicago WEIK
Chicage WEFM
Chicago WEHS
Chicage WENR-FM
Chicago WEMF
Chicago WGNB
Chicago WMAQ-FM
Chicago WMBI-FM
Chicago WXRT
Decatur WSOY.-FM
Elmwood Park WLEY
Evanston WEAW
Freeport WEFJS
Harrisburg WEBQ-FM
Herrin WJIPF-FM
Jacksonville WLDS-FM
Kankakee KIL
La Grange WRGK
Mount Vernon WMIX-FM
Qak Park AK
Peoria WMBD-FM
Quincy [=]o]]
Quincy WTAD-FM
Rock Island WHBF-FM
Springfield WCVS-FM
Springfield WTAX-FM
Urbana wIiuC
Waukegan WKRS
Woodstock WiLA
INDIANA
Bloomington WEFIU
Columbus CSl|
Connersville WCNB-FM
Crawfordsville WFMU
Elkhart WTRC-FM
Evansville WIKY-FM
Evansville WMLL
Ft. Wayne WETW.FM
Ft. Wayne WKJG-FM
Ft. Wayne WOWO-FM
Hammond wJIZ
Indianapolis WMHC
Indianapolis WXWL-FM
Kokomo WKMO.FM
Lafayette WFAM
DECEMBER, 1948

FREQUENCY
99.1
99.5
96.7
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@ “It's Fun to STRIP”

—WIRE—
ydyl Slpeec{y

with the

ypeea{ex
WIRE STRIPPERS

@ Strip 300 chm Twin F.M. and Televi-
sion lines

@ Strip all types wires sizes 8 to 30
G-C announces a new television and F.M.
tool for 300 ohm twin line. It will easily
strip both wires at the same time. Just
place the wire between the jaws and
squeeze—insulation will come off instant-
ly without moving the wire. A great time-
saver on installations.

NET

No. 733-H regular Twin Line PRICE
Strippers .................$3.60 Net
No. 744-H Automatic Twin Line ONLY
strippers ............ .$4.80 Net
Other models available for aII size wirﬁ—wite for catalog $3 60
ept. or se6 your Distributor. [ ]
(DISTRIBUTORS. WRITE FOR DETAILS)
Manufactured by
GENERAL CEMENT MFG. CO. Fat ysa o REGULAR
RDCKFORD, ILL.. U.S.A. MODEL

. EVERY sanwcmn

CAN

THE NEW WMODEL 770—
An Accurate Pocket-Size

VOLT-OHM MILLIAMMETER

{SENSITIVITY: 1000 OHMS PER VOLT)

Featvres: B

® Compact-measures 3W° x %" x 24~

® Uses latest deslzn 29 .m-urulo 1 Mil. DArsoinal type
meter

® Samo zere adjustmient holids for hoth resi-tance ranges.
It 18 not necessury to readjust shen switshimg frein one
resistance range fo ahother. This is un impeetant time

price range.
® llowsed in remndscornered, molded case,
® DBeautiful black etched  pancl. Nepressed  leties filled
with Dermanient white, jnsures long-life eoven with o
slant use. !
Spec hcations: 6 A.C. VOLTAGE RANGES: 0-15 30180
300/ lsoo sooo volts,
6 D.C OLTAGE RANGES: 0-712 15/75/150/750/1500 ‘

D.C, CURRENT RANGES: 0-112/18 ISD Mi o-ll/; lmpl.
2 RESISTANCE RANGES: 0-S00 ohms. 0-1

volts.

all operating instructions,
| We manufacture a complete line of radio tesl oqunnment

‘/-'\ SUPERIOR INSTRUMENTS CO. |
. k | 227 Fulton St., New York 7, N. Y. __...-‘?;

. el T e L,

R =

saving feature never before ineluded in a V..M. in this .

The Madel 770 comes complete with -
self-contained batteries, lest loads and $ 1 3 :
NET

_/%%; #wr riillllrlo_bb!r d

e sm b e am
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DON'T FORGET
to read the

SPECIAL
SECTION

on

TELEVISION
ASSEMBLY CD.

in next
month's issue

| GREYLOCK

A Dependable Name In
RADIO TUBES |
GT. Glass & Miniature Types
At Tubes in Individuat Cartons
5Y3GT 1ZATE (1]
BATE 12BA6 T |
j/6BAE BEG Ui
6BE6 1ZKIGY 1S5 c
6SATGT 1207GT 154
8SJ7GT I2SA7 104
6sk76T  |23KI V4 { |
6S°7GT 04y  12AUS
BVEGT azesy  1IBIS [ each
6X4 5W4
EXSGT 5085 35L6GT
12ABGT 5006 3525GT
l All 39¢ Tubes may ba pur-
IA 3 chased In lots of 100 ae-
r. sorted, at $35.00 per 100,
a7 EAUG 6G6G
AAGH EBHB BSNIGT
|fa IS £BJ6 12AU7 c |
i 5 B
| 8aJ5 ASL7GT 11723 each
IH5GT 1978 7Ly 1
IN GT ToL? BLEGA 59c
3217 i 33 each
SPECIALY 6BGEG ... .. i o
ST | Reniwrement VOLUME CONTROLS,
|all it Laft, less switehi, cach .24
Wil SUST wmiteh, sach . 34
|\\m. DIPST switeh, vark s
| PM SPEAKERS Less Trans.
il hoAh v Maenet " $t.14
sitl: Al v\ Magnet [HL]
th v\ Magnct acwinis 189
31 with ol one and X-oz. Alnico V
\ - +35
= 1N th Almien V' Maprnet 119
WEBSTER AJ! Pickup. plastic arm i )49
SELENIUM RECTIFIERS "
100 Ma cdiysw N
77 Ma oL R 49
TERMS: Net C.0.D., F.0.B. N.Y.C. 35¢ Handling
Charge on all orders under $5.00.
write for Bargain Cataleg C-12
GREYLOCK ELECTRONIC SUPPLY CO. |
30 Church Street New York 7, N_ Y. I!

F

| CITY CALL FREQUENCY
: it WMUN 4.
| New Castle wCiw 03
WSRK 3
‘WSBF
WBOW-FM
WEML
WRSW 107.3
3" Round Marion 0-1 Ma Basic
. . KBUR-F 92.
Meter-Standing Wave Radio .. $2.95 ea. | Cedar Rapids KCRK M 969
| 2” Round G.E. 0-1 R.F. Meter .. $1.95 ea. | Council Blufis KEMX 96.1
| Kit No. 25—25 Assorted 5-10-20 | s L
Watt Resistors . I YR LR KRNT-FM 104.5
Kit No. 36—36 Assorted Electrolytic | WHO-FM 100.3
| Cond. List $50.00 $6.95 WD8O 1033
SEND FOR BARGAIN BULLEVIN C.913 Fort De ige 5?”:* 102.7
= ty U 91,7
f Wﬂz Souno EquipMent Co |ESOT KOKX.£M 1027
. im A ason_Ci - 1.
I a1-913 Jettersnm Ave., TOLEDD 2.0HI0 Siow City KSCJFM 949
| — S— Waterloo KXEL-FM 105.7
OVER AN : KANSAS
TALK-SING-PLA aapio Y ™ Garden City KG AR-FM 993
I e T Horchi KWBW.FM 5
aches in a HEy—FULL 1NSTE A potehinsal ’ X
| :.:'\‘,‘:fl’lo .H::“ UR] ‘:‘:‘:i >n(i{n.: (‘ANT\!E/‘;‘;\EH ‘0',:‘ #ansis City \':ISIEBSW M :gg?
JoUR BIESPEIEAL | PUS LEARN BADI opeka WREN-FM %
Do Trc T et b Too sedrer | Wichita KFH-FM 100.3
SEND NO MONEY .'50 B b0 min
e : _ KENTUCKY
ORDER your own REAL RADIQ MIKE TODAY—NO! Bowling Green WBON 101.1
MIDWAY SALES CO. Dept. MRE-12, Kearney, Nebr. WSON-FM 9.5
— B—— _— - — - | Hopkinsv WHOP-FM 98.7
WANTED WOX 107
W.E. Carrier Telephone and Carrier Tele- | WHAS 99.7
graph Equipment and components. Filters, e VV\\:EI?J(SWFM ‘;21'
repeating coils, transformers, equalizers. Type ‘ WKYC 933
CFI, CF2, H, C, and other carrier equip- | | WPAD-FM 9.9
ment, telephone and telegraph repeaters. LOUISIANA
Box DD-1, ¢ o Radio-Electronics | | Alexands KALB-EM %9
w. , . NOY, . .
25 Broadway, New York 7. N. Y | SR o e
uc WEBRL 98.1
ue WLCS-FM 10t.1
rILEU gl]
MEM 104.1
PEN-OSCIL-LITE wecM o7
Runsly e s i, o, s o WirSEM 527
powered ‘o Range from 700 cvcles audio to over ew Orleans wWwlLH 100.3
600 megacycles u.h.f. e Output from zero to 125 v.
e Low in cost @ Used by Signal Corps e Write for
information. MAINE
GENERAL TEST EQUIPMENT [ banosen LA g
38 Argyle Ave. Buftalo 3, N. Y. | | portland WG AN-FM 1015
. ' MARYLAND
SPARE PARTS CASES—— | &0 R 2
——2 | Baltimore W(F:BAOF-FM 132.7
0 A H il i re WFBR-FM 101.9
New radio assemblies packed Jn f?III in l" i WITH.FM 1043
wooden cases, clean and dry, "N-I. g = WMAR-FM 970
The government paid from $189.76 to B e WMCP 94,5
$400.00 per case—YOUR PRICE, $10.00 | | Bradoury His- AUz 3.7
PER CASE, remittance in full with order. | | Hagerstown WJEJ-FM 1047
No selection permitted, other than to guar- | | 3 o ngC-FM 97.5
| antee up to 7 cases different, to quantity Silver Spring WGAY-FM 102.3
buyers. |
Less than 500 cases available: we must Boston MASSAC&‘E&EH% 104.1
|| move them without delaying for processing. Boston WBZ-FM 929
Shipment by Express Collect only. (Weight, e \‘xﬁlﬁ)‘l—fgm 'ggg
approx. 50 Ibs. per case). Brockton WEBET-FM 97.7
| Laboratories, Hospitals, Universities, Pub- gambridqe WXHR 96.9
| lic Utilities, Dealers, Hams and Experi- L pee WACE-FM 100.3
menters—Our Surplus Stocks of instru- Fall River WCEFR 93.5
ments, equipment and parts can save You F River WSAR-FM 103.7
money and fulfill your requirements Fi ‘b'-!" WEIM-FM 104.7
where commercial sources cannot. State G”""f'Fd WHAI-FM 98.3
your needs—get on our mailing liat ! t_" rhill w:#’:-im g;?
ENGINEERING ASSOCIATES Jwrence WLAW.FM ’gg‘.;
i . . TH . Ohi L -FM .
Far Hilla Branch, Boex 26G ayton 9, io New Bedford EMR %
o Em— — Pittsfield WBEC-FM 94.3
Soringfi WEBZA-FM 97.1
RADIO-ELECTRONICS needs more | |20 "90e S ot
photos of service shops and service benches. | | West Yarmouth wgCB-FM 943
We will pay $6.00 for each éx8- or 8x10- Worcester WGTR 99.1
inch glossy photo accepted. Do not "dress A WAL e
up" your bench, but take a bona-fide photo, MICHIGAN
referably with men working. Ann Arbor WPAG- 98.7
P y 9
| Ann Arbor WUOM 9.7
— %,HIE Creek WEEL{‘F?! I%:
y City -FM 5
. ASH ruay VOLTAGE ISR N A Y ®'9
| Bat Knob. ingulsh th Detroit WDTR 90.9
* Ilu(vl;:l ‘lns'i:nlrl‘;!b :":Illla'ge rl;!‘hlm.m= Detroit WJBK-FM 93.1
£ Aial, MINT-VOLT measutes 65 10 640 | Detroit WJILB-FM 979
s, AC. Also DO, Telis whether AC of | Detroit WJR-FM 9 3
E DC. Virtnally hugnont-proof, Cluarin. | /o4 a0y WWJ-EM 7.
l@ w ¥ teed for 10,000 hours® operation. Hake ATl % 100
| e fie cone "1 ifne e fentn st | Q0090 0 WA %8
i TOOS. - t electrical aml - .
: : Yadio work. oty 3275 postpaid! | it o, WAL 1071
4 i i R .
e~ INDUSTRIAL QEVICES, INC_ EIGEWATER 3, N J. [LRGHSSE WA A 9639

RADIO-ELECTRONICS for
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WP

\ 8

Fae

J3evsor WIBM-FM 92 .| €Y CALL FREQUENCY ERILLIANT NEW
|
H

CITY CALL FREQUENCY
Mt Clemens WMLN 106. C WKNP 36,
Muskegon WKBZ-FM 1065 || Cortland WKRT-FM 399 AM P I. I FI E
Muskegon WMUS-FM 100.5|] De Ruyter WYCN 125.1
Owosso WOAP-FM 103.1 || Elmira WENY-FM 106.9
P g WCAR-FM 99.51| Endicott WENE-FM 131.7
Port Huron WTITH-FM 99.1 || Floral Park WSHS 90.3
Roval Qak WEXL-FM 104.3 H?mpsfeed WHNY 98.3
1qinaw WSAL 98.1 || Highmarket WYBN 107.7
Wyandotte wllw 103.1 n?rnell WWHG 135.3
MINNESOTA = WHCU-FM 973
3 Ithaca WYFC 95.!
D WEBC-FM 92. Jamestown WJITN-EM 933
Marka‘o KYSM-FM 103.5
: . Massena WMSA-FM 105.3
Minnea KBTR 98.5
M New Rochelle WGNR 93.5
X ! W‘Cg‘;” 7.1 I New York WABF 935
& e KROC-EM 4.7l New York WCBS.FM 1011
b o K AMF~ 1047 New York WFEUV 9.7
" Pat KSTP-FM 1020 I New York WGHE 179
St. Pau WMIN-FM 99.¢
v KWNO-FM 75 || Now vork Wiz o |
. ] ew Yor WJZ-FM 95.5 Wide-|
MISSISSIPPI New York WMGM-FM 100.3 :Sc'ra.k:lhc"g. A LUL G AL
& WJIPR-FM 101.9|] New York WNBC-.FM 97.1 Suppressor New circuils enable you lo attain
Guliport WGCM-FM 101.5 | New York WNYC-FM 39 xvVolume B ol benefit from the new G.E Vari-
Jackson WJDX-FM 1029 || New York WNYE 9.5 Expander able Reluctance Magnetic pickup.
Meridian WMOX-FM 98.5 m:w ¥°"t wg;l}FrM gg; a . Employs an exclusive, humless pre.
(A L)s . . fized -amplifier +
Clayton MISSKOFEIROl M 104 gladqarab halls w?LLBD;idM 28? Supreme pere l ::::n:':l srf'i:f;if:gp :r::s’ic:l .':::ur'.:
I n : I gdensourg A 106. formance the world has ever known, If yeu
Eé:l::'r:on City ::)\f\ligs'-in Igé’li 8::2;? wg%s.m |gz-; with any vari- . are & perfectionist, you are the one
Joplin WMBH.FM 96.1 || Poughksepsie WHYA 1047 ablereluct B for whom the ACA.100GE was de.
Kansas City KCFM 94.9|| Rochester WHEC.FM 365 once pickup. signed. Send for technical literature.
E.ans.:s %;y zg;\c’:-m IOO.‘IS Rochester WHFM 9.9 .
. .
el e i, w07 Ameurmn Coxe. or Awerica
ennett KBOA 98.9| Schenectady WGFM 99.5 |
Poplar Bluff KWOC-FM 245 || South Bristel WYBT 019 398-10 Broadway, New York 13, N, Y.
St Joseph KFEQ-FM 2.3 ]| Syracuse WAGE-FM 98.5
1 ] I T
. Loui . yracuse w - 102.5
$*. Louis KWK-FM 99.! || Syracuse VISYR-FM 9 RT I
e KWICEM 32l syea VA «: OPPORTUNITY AD-LETS
B ok B3| [ e e o et
. - . oY 1 ewn insertion. Name. guidress and 1 TR TR
Springfiel - H 2 o | | inclwled the ab ate, 1 Bl evompany
prinafield KTTS-FM 347)f utica WIBKFM g | | incimied o the shend Fute” Vol st e
NEBRASKA kb accredited advertising sgency, Linenne
Lincoln KFAB-FM 97.9 Watertown WWNY-FM 100.5 less thatl ten words aeceplsil. Ten pere disciunt
Lincoln KFOR.FM 10279 WE?:ersg;e[d WENF 107.7 SI lsgues. twenly perernt ton twelie issues. Ohjec-
Smaa KOAD s || Wite Prain WEAS-FM 1953 || S, 2o, Mool ol weste)
NEVADA NORTH CAROLINA us ||1IE |am-r xlll:m .\mvn-vmrn. 11 109N, .
Las Vegas KENO-FM 103.9 Ashevi”c WISE-FM Tr Radlo- Electronies, 25 W. Broadway. New York 7, N. Y,
Asheville WLOS-FM 1043 | — — = -
Claremont NEW H?A/h:';evTGE 106.1 || Burlington WBBB-FM 1811 | PHONOGRAPIE RECORDS 20e, CATALOGUE. PPARA-
W " Pest WKBR-FM 10001 Burlington WENS-FM 93.9 | mom, 1310 Last Market, Wilkes-Izucre, Penna,
Rionciesics WMUR-FM 957 E:"'I"I{e wﬂ‘z,&"‘ 7 | VFLECTIIC EYE AND AMPLIFIER KIT. INCTAIDES
- arlotte - 99.9 LT ; 2 AND A " 3 ‘.I.,‘ e
Pormimouth whar i073 [| Shartotre st 1007 | BT St o e s o]
" arlotte 106.9 en anplicab g ing. sorting. il
NEW JERSEY Charlotte WSOC-FM 1035 | DRertiing erniare wimear s io; surular alarns,
Alpine W2XEA 92.1 || Durham _ WODNC.FM 105.1 | of el ralfroad ‘control. Visible and infra red sensltive,
Asbury Pack WCAP-FM 107.1 || Fayetteville WENC-FM 931 | SEECLAL $7.50 Fostpald. Eleetrie Controls Co., 3002 Ful-
Asbury Park WJLK 943 gals;ogna wgr;c.FFM 100.9 | b Nt IEmklsn. Ny o
é\jildan:fcofl'v wgﬁg'm '33;3; reensboro WCT;- M ggja AMATEUR. RADIO LICENSES. COMPLETE THEORY
) sg Sy WEMO 1051l Greensbore WEMY 47.3 | Prriwratia for m;:lm am:ll(ul'\r.ullu exnul.;lr“lloulus. (,{mtm
er [ . . ly shad AN i nsti 5
Newark WAAT-FM 94.7 || Greensboro WGBG-FM 1003 | Tl Welt WSt New ek Gl e ar el o aaa.
Newark WBGO 91.1 || Henderson WHNC-FM 107.3
New Brunswick WCTC-FM 98.3 || Hickory WHKY-FM 102.9 | YOU CAN ACCURATELY ALIGN SUPERHETERODYNB
New Brunswick WDHN 935 || High Point WHPE-FM 95.5 | receivers without slgnal generator, (‘h“lll,lfh‘ instructions
g . $1. Moneyback guarantee. Chas. Gates, Perps 2, Texas.
South Orange WSOU 89.5 ??h, l;omf wmil&w‘ 99.5 we e
Paterson WwWDX 107.1f 22 1eia : %.1 | LANCASTER, ALLWINE & ROMMEL. 135 BOWEN
Plainfield WXNJ 103.9 sa.‘g'q’."“ WRAL-FM 1015 | Kiilding, Washington 5, 1.C. Registered Fatent attorneys,
eldsville WREY 102.1 | Practico hefore United 'States I'atemt Office. Valldity and
NEW YORK
Roanoke Rapids WCBT-FM 98.5 | Infr-ngement lInvestigations and Opinion<. Rooklet and
::ganv vwv:a(‘:-FM 3;2 lstolc.lrg Point wg:TEPC;i‘M 100.7 | form “Evidence of Conception™ forwarded upon request.
any z alisbur - 5
Binghamton WNBF-FM 100.5 She’lbyu Y WOHS-FM '32'7 MAGAZINES (RACK DATED--FOREIGN, DOMESTIC,
Buffalo WBNY-FM 92.9|] Statesville WSIC-FM 195.7 | 4rts. Hooks. hooklets. subscriptions. pin ubs. efe. Cata-
Buffalo WBEN-FM 1065 [ Wilson WGTM.FM 106.7 | Y5, ¥ (efynded. Clicerane's. 463" First - Ave.,  New
guffalo WEDR-FM 963 || Winston.Salem WAIR-FM g3t Nerk 1TNW.
Cherry Valley wvyCy 101.9]1 Winston-Salem WSJS-FM 1041 SHLECTED GROUP OF SIEX. GRADUATES OF WELL.
Toown trade sehoul, desire employment in Radio Fleld.
WL travel anywhere. ualifted 18 radio servicing, instal-
e !-l'um. u-slh in-‘rmpu-nls, riteoit u;-eralin}\, qg;u-. Contact
C o e .. Eas 2 al & . M 4
) - | Sqr:-‘rll??"\"t-u' ;‘x:m_r; t-\pll:;!:r-rbnlul School 3 Purchase
_7@*.@? FACTEST EQIIPMENT—YOU CAN NOW UsE YOUR
AM xeenal Generator and allen s FM {tadin in thirts
tobaetes, Thic Instomu nt (AATFMY is yours with full
Alitnment listructions foc $9.00 or plans te huilid ft for
100, ituegles-Dearth  Products. 314 Olentangy  Stroet,

Crlutnhns 2, Ohin,

| WANTED a0 LRS. ALFMINTM FOIL .omis” To
18 v witl Gond- AIl - Comlenser (g,  Ogallala,
Nehrazka
I WE REPAIR ALL TVPES OF ELECTRICAL INSTRU
ments, tube chookers amd analyvan Hazletom  Tnstrinent

- Co. i Eleettie Moter Laboratory o, 1l T, ¥ oNtreel, Now

| York. NV Teleplinie -I8Ar1 ¢ 7-3280,
Ve PGRTARLE SUITCASE SIZE RAIO ST, BUTL.D 771
amd phie Lour ineome write ton literarme, Grand Foal-

2
e
N
>N
v
2
]
N\

NSNS

Bomnnt eral, Argentine Box 37C, Kameas City 3. Kunsita.
/ / el - | s yANTED Teed XD SURAYRERRY RADTO COTRRE,
‘-\—.\_ ’ay 0% RN uray, oo,
)":d:‘:::.-' / —_—— - —
NS / WANTED
N Wagctaa  Flortric Vacuum Tubes, Types
I —J 1017 102F, 2774 »r B. 110A or B, 31IA,
1 313C, 323A, 328BA, 329A, J4BA, 349A,
¥, 352A, 373A, 374A, 393A, 394A, (21 A Bal-
last Lamos
e Suygested by Steva /| Box D-1, ¢/’0 Radio-Electronics
Elco, Linden, N. J, l‘ 25 W. Broadway New York 7. N. Y.
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Operates on 110-120 volts AC/
DC. Contains everything you
need. Instruction @ocok, Metal
s, Resistors and all other nec-
N 36-page instruction Book writ-
ten by expert radio instructors and engineers teaches you
to build radios in a professional manner. The first cir-

cuit bujlt is a simple one-tube detector receiver. Each

succeeding circuit _incorporates new arrangements of de.
tectors. RF and AF amplihers. This kit is excellent for
learning the principles of receiver. transmitter and
amrliﬁrr design. It is used in many radio schools and
colleges. All of the commonly-used detéctors are used,
including diode, grid leak, plate and infinite.impedance.
The transmitters are designed with Martley and Arm
strong oscillators, using screen.grid and contral-grid
modulation. Both vacuum tube and selenium rectification

WE PAY POSTAGE ON PREPAID ORDERS

Tubes,
essary radio parts. The

ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY
YOU NEED NO ADDITIONAL PARTS!
THE PROGRESSIVE RADIO KIT is the ONLY COMPLETE KIT

5 MDIOS_;M?.5

FOMPLETE KIT O8LY,

are employed in these circuits. The circuits are deurned
to provide excelient performance. Altogether, fifteen
circuits are sonstructed, including 11 receiwvers, 1 audio
amplifier, and 3 transmitters. The sets start with simple
circuits of 1 tube plus rectifier, gradually grow more
complex, and finish with several examples of radio sets
using three tubes plus rectifier.

PROGRESSIVE RADIO KIT ., , , ONLY 314.7%

SPECIAL FREE OFFER

Electrical and Radio Tester sent absolutely FREE with
onch Progressive Radio Kit. PLUS FREE membership in
Progressive Madio Club. Entitles you to free expert ad
vice and consultation service with licensed radio techni-
g‘lsrw; Write for further information or ORDER your KIT

C.0.D. ORDERS SHIPPED COLLECT

TUNERS

ATTENTION RADIOMEN 1] n¢ tor Your FREE DEALERS catalos and

* RADIO KITS * AMPLIFIER KITS ®* FM COIL & CONDENSER KITS ¢ RESISTOR KITS
*« CONDENSER KITS ®* RADIO TOOL KITS ¢ FM-AM CHASSIS ® SPEAKERS ° RADIO
PARTS * PORTABLE RADIOS * CAMERA-RADIOS * TUBES ® AUTO RADIOS ° HOME
RADIOS * TELEVISION SETS °® TELEVISION CABINETS * TEST EQUIPMENT °* FM

DEPT. RE-20

PROGRESSIVE ELECTRONICS CO.

497 UNION AVE.

BROOKLYN 11, N. Y.

RS, -

Visit the
FAMOUS
FIESTA
LOUNGE
Rrnownd for
Fine Food

i ¢

S=S5=8 tolls HOW — in
simple, direct language.
Mew 9th edition now off The pr

100 pages of veluohle information.

Avodoble from oll leading rodio porks amd
eqwiprment | ibubors rectly from faclary
ol omly 40¢ per copy.

PRECISION APPARATUS COMPAMY, ine. = 92-27 Horooe MWarding Blvd., Uimhurst 4, M. T.

[WHERE RADIOMEN MEET, EAT and SLEEP |

o

OTEL) TRAND

Atlantic City's Hotel of Distinction

The ldeal Hotel for Rest and Relaxation ®
Beautiful Rooms ® Salt Water Baths ® Glass
inclosed Sun Porches ®* Open Sun Decks
atop * Delightful Cuisine ® Garage on
premises. * Moderate Rate Schedule.

i -:.a- e ¥ OPEN

- ALL YEAR Exclusive Pennsylvania Ave. and Boardwalk
city CALL FREQUENCY ciIy CALL FREQUENCY
NORTH DAKOTA gleve:ang aPE-{vas-FM 8(21;

. evelan 1 .
ALGL KYNJ-FM 7231 Cleveland WIW-FM 10401
Cleveland His. WSRS-FM 95.3
OHIO Columbus WCOL-FM 92.3
Akr WAKR-FM 97.5|| Columbus WELD 97.1
Allianc WFAH 101.7 || Columbus WHKB 98.7
Ashland WATG 101.3 §| Dayton WHIOC-FM 99.1
Bellaire WIRF-FM 100.5 §| Elyria WEOL-FM 107.3
Canton WAND-FM 92.5 || Findlay WEIN-FM 100.5
Canton WCMW.FM 94,9 || Fostoria WEOB 105.5
Canton WHBC-FM 94,1 || Fremont WFRO 99.3
Cincinnati WCTS 1019 || Hamilton WMOH-FM 103.5
Cincinnati WLWA 101.1 || Lakewood WLAL 104.9
Cincinnati WSAI-FM 102.7 || Lima WIMA.FM 102.1
Cleveland WBOE 90.3 1 Lima WLOK-FM 103.3

FA

cny

Newark
Portsmouth
Springfield
Steubenville
Tiffin
Toledo
Tolede
Toledo
Wooster
Youngstown
Youngstown

Ardmore
Durant
Enid
Muskogee
Muskogee
Norman
Oklahe
Qklah
Qklah
Qklaho City

QOklahoma City
Stillwate
Stillwater

Grants Pass
Portland
Portland
Portland
Portland
Portland

| Allentown

Allentown
Allentown
Altoona
Altoona
Bethiehem
Bethlehem
Bradford
Butler
Chambersburg
DuBois
Easton
Erie
Erie
Harrisburg
Harrisburg
Jonnstown
Johnstown
Lancaster
Lancaster
Lebanon
Lebanon
Lewistown
McKeesport
Meadville
New Castle
adelphia
adelphia
adelphia
adelphia
adelphia
adelphia
hiladelphia
ittsburgh
ittsburgh
ittsburgh
ittsburgt
ittsburqgt
ittsburgh
ottsville

| Reading

-
State College
Sunbury

Uniont

Warren

Wwest Chester
Wilkes-Barre
Wilkes-Barre
Williamsport
York

York

Providence
Providence
Providence
Providence

Anderson
Charleston
Charleston
Columbia
Greenville

Greenville
Greenwood
Spartanburg
Spartanburg

IGreenviIle

Bristol

WKDN-FM

OKLAHOMA
KVS0-FM

KSPI-FM
KAKC-FM
KWGS
KTUL-FM

OREGON
KWIL-FM

WSBA-FM

RHODE ISLAND
WJAR-FM

SOUTH CAROLINA
WCAC
WCSC-FM
WTMA-FM
WIS-FM
WESC-FM
WFBC-FM
WMRC-FM
WOCRS-FM
wDXY
WSPA-FM

TENNESSEE
WOPI-FM

FREQUENCY

100.3
104.1

> ~3

0500020

32223

AR S B =0hron
0w -

SRFNG A

=

winwimwine—inwTBlbNoinniun©

8222

9%.9
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cITY

Chattanooga
Chattanooga
Clarksville
Jackson
Johnson City
Kingsport
Knoxville
Knoxville
Memphis
Memphis
Nashville
Nashville

Abilene
Amarillo
Beaumont
Belton
Dallas
Dallas
Dallas
Denton
Edinburg
Harlingen
Houston
Houston
Houston
Houston
Houston
Lubbock
Lufkin

San Angelo
San Antonio
San Antonio
San Antonio
San Antonio
San Antonio
Texarkana
Tyler
Vernon
Wichita Falls
Wichita Falls

Ogden
Salt Lake City
Salt Lake City

Arlington
Danville
Harrisonburg
Lynchburg
Lynchburg
Newport News
Norfolk
Norfolk
Norfolk
Portsmouth
Richmond
Richmond
Richmond
Rich d

Roanoke
Roanoke

Winc hester

Longview
Seattle
Seattle
Seattle
Tacoma

Beckley
Beckley
Bluefield
Clarksburg
Huntington
Huntington
Logan
Morgantown
Qak Hilt
Wheeling
Wheeling

Beloit
Chilton
Detafield
Eau Clair
Green Bay
Green Bay
Greenfield
Janesville
LaCrosse
Madison
Madison
Madison
Madison
Marshfield
Merri
Milwaukee
Milwaukee
Milwaukee
Neenah
Oshkosh
Racine
Rice Lake
Superior
Waukesha
Wausau
Wausau
Wistonsin Rapids

DECEMBER,

FM

89

CALL

WAPO-FM
WYUM
wCLC
WTJS-FM
WJHL-FM
WKPT-FM
WKPB
WROL-FM
WHHM-FM
WMCF
WSIX-FM
WSM-FM

TEXAS

KRBC-FM
KGNC-FM

KWFT-FM

UTAH

KOPP-FM
KDYL-FM
KSL-FM

YIRGINIA

WARL-FM
WBTM-FM
WSVA.FM
WLYA
WWOD-FM
WGH-FM
WARY
WRVC
WTAR-FM
WSAFP-FM

WLPM-FM
WINC-FM

WASHINGTON
KWLK.FM
KING.FM
KRSC-FM
KIRQ-FM
KTNT

WEST VIRGINIA

WCFC
WJLS-FM
WHIS.FM
WPDX-FM
WHTN-FM
WPLH-FM
WLOG.FM
WAJR-FM
WOAY-FM
WKWK-FM
WWYA-FM

WISCONSIN
WBNB
WHKwW
WHAD
WEAU-FM
WJPG-FM

WEHR-FM
1948

FREQUENCY
94.7

98,1

106.7

100.7

Autozyn Truns,
Instructions.

llulu-a!nr
and  wiring
Price:

1-82 Indicator nnly

SELSYN TRANSMITTER
AND INDICATOR

G (5

Hdeal as Radio Besm positlon imdicator, for 1Man.
vigion, v commercial use.

Complete with 1-82

12 Voli 60 Cycle transformer.

Tele-
five jueh

ANTENNA

Multible Mast
ot Kahle, slanted.
of brick or frame walls,
i¥pes of Television and

MAST MOUNT

Mount—Can be mounted non Chimneys.
or tlat roofs or on Shies of corners

Dleal tor holding all
FM  Antennas

%" diameter. Made of aluminum. with steel hard-
ware, Dlated. Comblete  with  banding  for chimney
nonnting, 5
Price siwos dbi bloms sobiss - bamed o s ddds 0
Less Danting oo msde s m i 8o s sme 0066w s $3.00

in slzes p o

popular

MG-149F
Vuolts 400 cycle 250
I'yele {00VA,
MOBILE DYNAMOTOR
9% MA,
MA, DME3IX., New ..
PM DYNAMOTOR -2

INVERTER,

58 MA. New

MOTOR- 6 or
“mmr \\l[h 5 16’ 'll»

ADDRESS DEPT. RE

ANDSET

Balances on th

X

LD

\ (‘ =
The F.1 or New Model Re
ceiver  requires  an
Rest-A-Phone.

?

K Volt input,output

Yaolt 50 MA; 6 Volt input, output 240 Volt

MOTOR- t‘ \nll \(‘ DC
models, etc, \Inﬂ. ‘A'
Used. tested ..

in Wack crackle Finish

DYNAMOTORS—INVERTERS—
MOTORS

Input 24 Volt DC;

VA or 115 Volt 408
Reconditioned and tested .. ..

output 404

9 Volt input,
280 Volt 93

or 241 Volt Input,
il

2 \'olt AC-DC. Heavy Duty reversilile

lh:m

\Iomr fdeal for au

[ ] Prices

HANGEps

?kffrﬂ-mo//f

Snaps on your
receiver in 5 seconds!

e shoulder
postpad $

“"/E

Thc E-1 or Old Mud
ceiver  requires  an

Rest-A-Phone.

Gutput 26

aulput 540

F.0.

Voit

3.95

to fans,

69

el Re-
El

372 Elis S¢.,

Send 20% Deposit, Balance €.0,D.

OFFENBACH & REIMUS CO.

San Francisco 2, Calif.

Only 28¢
398-10 Broadway

Elements of MAGNETIC

TAPE RECORDING

ond

999 Applications

by A. C. SHAN

New York 13,

EY

RMPLITER CORP.of AMEIRICA

N. Y.

8., Lima.

FAIR RADIO SALES

COMMAND RECEIVER—
AC POWER SUPPLY
AND SPEAKER

BC 454 COMMAND
RECEIVER

3 to i Memareles. Covers 75
winl 81 meter amateur band.
Prive with schr

matics, new.. : .
TUNING CRANK for Comm.
Receivers ... 65¢c ea,

AG POWER SUPPLY AND SPEAKER

Completely wired power sup.
ply and speaker. with volume

ment - aned
«,

control € W aml on and off
switeh,  housed b mela] «nh
4" x
For above wcelu-r or
any other  tyvpe commaznd  re-
celver or ravk. amd 110 Volt
B0 Cyelo line
wirea™"0l $14.95
Pries kit of
B 19 MARK Il TRANSMITTING AND
RECEIVING SETS
tubes. Set romdy tn operate from 12 10 24 Volts DC.
Fruequeney range 2 to B Me (00 and RO
and two tube amplitier. Price: Néw .. $59'50
NC-1023 Recelves 75 Me, Modulated Skgnal. ean be
G2 1w RO Me. Operates selfwcontained sen-
. Needs only 12 w0 11 Valts DC for tila.
plate  vollage. Culll])l\(c mu. 4 unes,
x New, n orlgln'll I)uxen
Price 2
INTERPHONE AMPLIFIER BC-347
Army  Ajreraft, Type: usex GFR Tube. Contains two (‘\

lnet,  sizn
ceiver, ready to phuyx into re-
Prite tomnleiely
parts only 9'95
COMPLETE wilh all spare parms ineléchng 15 spare
melers), Separate 235 Me Teans, & I((-c.-
MARKER BEACON REGEIVERS
that can be used lu operate CQuipment from
ek 5121 dg* x $3 50
Mulzel Higgh Fidelity UTC otncer transformers (Tg~

”). Toput 200 ¢hm 10 single or push pu)t l:rl.rl
l)uumt 200 ohin  fram  &ingl¢ or  push null plate.
p]lu- rl‘xl} rnmlmn.rrn ete. Completely en
closeg). size 17 4" X 67 Less Tulu—«ml
L ) Y I N I y 79C
or 3 for . .$2.00

Ohio [ ] 25% DEPOSIT On C.0.D. Orders

132 SOUTH MAIN ST
LIMA, OHIO

Prepare for a Good Job Now in

RADIO
TELEVISION

F.M.—ELECTRONICS
a” LEARN QUICKLY IN
THE GREAT SHOPS OF

COYNE

NOT A “HOME STUDY’* COURSE

Get ready for a better job. bigger pay NOW in

Radio - Television. Cash in with “All-around’
knowledge of Radio—IM.—Te levision. Train on
actualequipment not by *"Home-study". Youlearn
quickly ut COY NE becauseit'sareal SHOP coursel

G.1. APPROVED .. also Finance Plan for
NON-VETERANS. Donu't let Iack of cash hold
you back. Many earn while learning. Special plan
for men of draft age. Get facts today!

SEND COUPON FOR FREE BOOK
Send at _once for Big Free Book on

Radio, Television, I° M., Electronics

and facts about our Finauce Plan.

~==== MAIL THIS COUPON TODAY =cmax.

Coyne Electrical and Radio Sc¢hool
500 S, Paulina St., Dept. 98-8H, Chi¢ago 12, ILI

I'tense send Big FREE Book and complete details.

4
>
2
]

et i s s o e

1
1
L3 5 1) ——— :

TINY RADIO!

Red plastle casc. No tubes,
batteries or electric “‘plug-
ns'’ needed!  Guaran-
teed to receive
statlons.

Complete
ready to play on easy connec-
tion. WWith Personal phone.
Get your tiny radie now!

0., DEPY, TRE-12, KEARNEY, NEBR,
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Transformer Scoops!

Transformers listed are tull-
<hell type, upright mount-
10g. Color coded leads.
Bramd new! Quantities are
iimited—so order nowl

MA-2510—Power Trans-
former 850 VCT, 200 MA:
3V, 3A: and 6.3V, 54, 434°
X 4% x 33,”. Regular list
$12.75. Now only, $4.95 ea.

MA-2523-—Driver Trans-
former 616 to I'T’ 61.6. Class
AR2Z. Rated 40 MA, Prie
mary current. 3° x 215” x 3%, A $3.75 value. Mid-
America’s value price. ... ..ovieaeeen $1.69 ea.

MA-2521— " llament Transformer 115 VvV, 8-cycle
primary. 6.3V, 3A secondary, 3* x y,' x 2%°
.................................... $1.49 ea.

Amazing FM Antenna

Model A-100 for use Indoors—eliminates trouble
of erecting outside antenna, Tunes 88-108 M band
with excellent signal gain. May be miounted on wall
or out of sight uoder rug, (‘'omplete with twin lead-
in eable: merely conneet to réceiver antenna DOStR.
RBranl new In original factory cartons. Shipging wt.

(Nl Eana 0 aooaoabanonnan s bondoaoaaaoaa $1.49 ea.
MA-2169 Antenna loop (o AC-DC sets. .. o0 iSe
MA.3303 -1t rubber line cord with blug...... 12¢

Standard Brand
Eiectrolytic Condensers

59c¢ each, 10 for $5.49%

MA-842 16-16 efil, 450 WVIn®
MA-8B6 20-20 mfil, 100 WVDC
MA.839 40-40 mfd. 150 WVYDC

Chokes and Transformers

MA.2526 6 henry, 150 M, 150 ohmn rhnke Sl 29
MA-2530 600 VOT. 50 MA: 6.3V. 2A:

IA transforier  (hall-shell mn.) . 2,09
MA-1290 15 henry. 50 MA. 120 ohm choke. 49
MA-1205 Universul oulput  transformer for

s!ln,.h p.. or darallel tubes; rated

12 watts strab mlg.) ... ............ 1.9
MA2525 G \'l'l' 100 M.A: 6.3V, 3A: 5V,

3A  transformer (uprium mtg.)..... 2.79

Volume Controls with Switches

39¢ each. 10 for $3.49

MA. (141 10600 ol MA-1153 560,000 ohm
MA-1107 250000 chm MA.1164 1 megohm
MA-(134 350,000 ohm MA-1105 2.5 megohm

PM Speakers

MA-2232 3%". 1.47 oz. Alnicn §
MA-2214 537, 1.47 oz, Alnio .')
MA-2229-1 6", 1.68 oz, A!nlro 5..
MA-2267 87, 1 uz Alnlco 3.
MA-2268 12, 21 oz, Alnlw 3.

SETTING A.F. OSCILLATORS

Many a constructor of audio test gen-
erators is confronted with the problem
of calibration. For best results another
calibrated oscillator should be used.

If the builder is a ham or knows one,
he may have access to a surplus BE€-221
r.f. frequency meter, which can be used
very nicely for the a.f. calibration.

| Feed the audio output of the fre-
quency meter into the vertical input of
an oscilloscope, and the output of the
audio generator into the horizontal in-
put. Let the meter warm up for at least
15 minutes; then switeh it to the low
band and set it to zero beat with the
built-in crystal standard.

Now tune the variable-frequency os-
cillator in the frequency meter to vari-
ous frequencies differing from the crys-
tal comparison frequency by amounts
from zero to 10 kc. The difference be-
tween the crystal check frequency and
the v.f.c. frequency will be the audio-
frequency tone.

Compare the a.f. generator frequency

TERRIFIC SAVINGS ON

CERAMIC GRID CAPS

24° clasp to At 807, 2X2 and
other popular tubes. Made by

2 1AMOUs hanuiacturer. Regll-
lar 21e. Get your share while
they last at this sensational
low price. MA-2234, € for T9¢

Orderfromthis Ad

Quantities on abovt--llnn-d ttems ave strictly limited!
You must act fust to make ﬁur(‘|)ou ket what you
want. Send 259, deposit. Pay balance plus postage
on dellvery. (iet your name and address on Mjd-
America’s select ‘mailing list to recelve monthly
bargain bulletins that give you first crack at the
latest. greatest. money-saving buys in radio parts,
clectronie e%umm( nt, tuhfs. etc. Send orders and
mailing list data to 1jesk RE-128

e -
'MID-AMERICA C€O.Inc.
"4 2412 S. Michigan Avenue

Ghicago 16, 111,

to that put out by the frequency meter.
When they are equal, the scope will
show a more or less perfect letter O.
The generator scale can be marked at
each point of comparison.
IgINI0 CORRENTE,
Bayonne, N. J.

STARTING FLUORESCENTS

Here is a method for starting burned-
out fluorescent lamps. Old lamps can be
used indefinitely.

The burning out of the lamp means
that one or both of the filaments has
opened. The filaments heat the gas in
the tube so that they will not need a
higher starting voltage than is available
from the 117-volt lines.

The drawing illustrates the method
of starting lamps with open cathodes.

‘ An ignition coil and interrupter create a

N7VAC

“ BALLAST FUORESCENT LANP

IGNITION COIL

m_l

—_—

EVAL/DC

high-voltage a.c. This ionizes the gas
sufficiently to allow the 117-volt line cur-
rent to keep the tube lit. After the lamp
is started, the coil can be removed.
DonALD G. BERLYER,
Ballarat, Australia

CRYSTAL HOLDER

A clip-type fuse holder for 3AG-size
fuses makes an excellent holder for the
negative terminal of the 1N21 or 1N27
silicon crystals which are available on
the surplus market. A tube-pin clip
from an octal wafer socket is a good
connector for the positive end.

HARRY MANDEL,

Brookiyn, N. Y,

Try This

ne— ]

S-METER

I had a 0-10-ma wmeter which I
wanted to use as an S-meter in an or-
dinary home receiver. The set used two
6K7’s as i.f. amplifiers. Both cathodes
were connected together and to ground.

I inserted the mieter between the
cathodes and ground, as the diagram
indicates. The 50-ohm rheostat is used

IF STAGES
26RO ADS
i:ﬂ‘-o-lo A _&w 5
T e
v

for zero adjustment. The switch by-
passes the meter and reconnects the
cathodes directly to ground when no
meter indication is desired.

If the i.f. tubes in your receiver have
cathode-bias resistors, place the meter
between their ground ends and ground.
Be sure bypass condensers are ground-
ed.

JoHN A. BisHor,
Transvaul, South Africa

WINDOW ANTENNA

My landlord doesn’t allow antennas
on the roof of my apartment house
(although he had just installed a new
television receiver) so I used the scheme
shown in the drawing.

il I ////// ﬁ/;_ YA

SWINGS IN AND OUT THROUGH
OPEN WINDOW

The antenna is a 10-foot collapsible
rod type, obtained from surplus, It is
mounted on a strip of wood. The other
end of the strip is bolted to the window
sill.

When I am ready to go on the air,
I swing the strip around so that the
antenna is outside the window. The
antenna is then raised.

I am using this antenna on 10 meters
with very good results. I see no reason
why it couldn’t be used as well on 6
and 2 meters.

G. SAMKOFSKY, W2YSF
Brooklyn, N. Y.

CHEMICAL CONTAINERS

Many radio preparations, such as
chassis cleaner, come in bottles without
applicators. Clean out old liquid shoe
polish bottles and put the solutions in
them. The applicator furnished for the
shoe polish can then be used for the
chemicals.

WiLLiaAm MUESsIG, JR.,
Aurora, Ore.

RADIO-ELECTRONICS for
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PRACTICAL DISC
RECORDING

Answers Your Questions
PRACTICAL INFORMATION

Here is the book that thousands of radio er
thusiasts have been waiting for.
Whether you're interested amuteur or pro-
fessional recording, you'll tind PRACTICAL
DISC RECORNING by Richard H. Dor{ in-
valuable. It not ounly tells you how to muke
successful records, but in additien each im-
portant recording combonent is given a f
chapter, explaining its purpuse. and what fea-
tures tu look for when buying.
You'll like this book for many reasons. With-
out waste of words, it eets right down to
business on the first pa¥e. 1t tells you what
1 need to nmake | records and how to
do it by using any tyne enuipment -from the
simblest to the most expensive—lepending on
o purpose amd pockethook. You will find
| the practical phases of recordink covered
I s the underlying princibles.

FILLED WITH FACTS

Chapter 1 discusses the various components
which mitke up the complete =ystem. Chapters
2 to 5 go into the practical details of the
selection und use of dises. motors and turn-
tables, tced mechznisms and cutters. Chapter
6 is a comprehensive explanation of constant
amplitude and constant velocity recordiny, the
two fundamental recording characleristics on
whieh all recording is hased, Chapler 7 covers
stvlius selection. In Chapter 8 the varions
sound sources {microphones,radio tuners.ctc.)
are discussed. A feature is the handy chart
of characteristics of different types of micro-
phones. Chapter # discusses the all-important
amplifier. Cireuits of several practical ampli-
fiers are given, In Chapters 10 thru 13, vou'll
find expluined the detailed techniques of mak-
ing gool records. All the fine points of ad-
justment. equalization, microphone placement
and microphone technigue. and a whole chap-
ter on dubbing. Chapter 14 is a concize sum-
mary of common troubles in recording, and
how to overcome them. The hook ends with
a comprehensive glossary of recording terms.

96 PAGES, 82 ILLUSTRATIONS
Only 75c¢

See vour radio parts jobber today or order
direct.

SEE COUPON BELOW

= — = = = CLIP AND MAIL = = — = =(
RADCRAFT PUBLICATIONS, INC.

I Depr. 128

25 West Broadway. New York 7. N. Y.

1 enclose T6e.

l\'our Name ... ..............

|
Send me PRACTICAL DISC RECORDING I
|
|

Address

Jobber’'s Nume. ..

................... 1
—_—

DECEMBER, 1948

ALUMINUM DISCS

Every recordist uses some blank discs
for making test cuts. Instead of throw-
ing these away after they are used,
mmerse them in hot water for several
minutes, then peel off the recording lac-
quer. The shiny aluminum disc that
emerges will be useful for making small
chassis, shields, and separators. The
lady of the house will find them useful,
too, for serving canapes or for use as
coasters for plants and flower-pots.

JOHN ANTHONY TAGLIABUE,
Union City, N. J.

PILOT LAMP FUSE

A shorted first filter condenser in a
receiver power supply usually causes
the rectifier tube to burn out. necessi-
tating an expensive replacement. To pre-
vent this, [ place a pilot lamp in series
with the rectifier cathode and the input
to the filter.

In normal operation, the lamp will
make a very good pilot. If the first filter
(o1 any later component which is across
the power supply) shorts, the excessive
current drawn by the lamp will burn it
out. It thus aets as a fuse. protecting
the rectifier tube.

The lamp chosen should be a 6-volt
one. with a current rating somewhat
higher than the total current drawn hy
the receiver and filter (as determined
with an ammeter placed temporavily
where the lamp will go).

JEAN 8. BasTIxN,
Rowur, Belgium

SPEAKER REPLACEMENT

The cone of the electrodynamic speak-
er in my table-model receiver was dam-
aged hevond repair, and I wanted to use
a PM speaker as the replacement.

I removed the field coil (with its core
and housing) and output transformer
from the old speaker, leaving all leads
connected, and fastened the field coil
under the chassis with solder.

The new PM was installed, and the
old output transformer mounted on it.
1 connected the new voice coil to the
proper transformer terminals.

This avoided the necessity for procur-
ing a new electrodynamic speaker, since
the old field coil is still in the circuit,
acting as a power-supply choke, just as
it did betore.

JonxN R. HOOPER,
Fastport, Me.

TRANSFORMER WINDING
When winding a transformer with
mall wire, it is usually quite a prob-
lem to keep the windings in place dur-
ing the winding process. Masking tape
will solve the prohlem. The tape is
wrapped around the form, gummy side
up. and each turn sticks to the tape.
Masking tape is also useful where the
person winding the coil wants to stop
in the middle of the job for any reason,
The wire already wound will remain in
place until the work is resumcd.
JouN E. KENT,
Wayneshoro, Va.

l 91

A Remarkable
NEW LINE

Espev Model 511

High QUALITY
High POWER

Custom-Built

AM-FM Chassis

Like every other wadel in the com-
plete ESPEY line of replacement re-
ceiver. and FM Tuners. the Model
511 AM-I'M chassis (illnstrmed) i
the last word in modern engineering
in the electronies field. Femuring 12
nthes plus Reetifier and Tuning Tne
dicator, it iz Drilt Compensated, and
i supplied complete with all  an-
lenmas, 25 watt  speakere and  all
bavdware. Ite low priee assnres high
profs for von in the growing ve.
plicement field. Write today 1o Depr.
C-11 for complete details of this ex-
panding profituble market!

ESPEY MFG. CO., Inc.
528 Euast 72nd Street
New York 21, N, Y.

“Established- -1928"

% RPM, HI-TORQUE

249 N. Juanita Los Angeles 4. California

BRAND NEW SURPLUS! BUARANTEED!

ELECTRIC MOTOR

Plus
10¢
Postare
and

L} Handling

GOV'T. COST. $40
Operates on 110V AC. 60-cycles,
(Requires only 12 MFD condenser.)
Reversible. No Free Swing. Qulet.
with Full Instructions.
FOR ROTATING HAM. FM. TELEVISION AN-
TENNAS AND MANY OTHER USES.

BARGAIN RADIO, Dept. BR-2
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TRANSMITTIN

e
CONDENSERS

SPECIAL LOW PRICES FOR IMMEDIATE SALE AND DELIVERY

We have literally hundreds of thousands of these top quality standard type
transmitting mica condensers in stock for immediate delivery at a fraction of
their original cost. Every condenser is brand new and carries the name of a
fine nationally known manufacturer.

STYLE "A"

| Despite the unusually low prices, these mica condensers, like all Wells Com-
ponents, are fully guaranteed. Be sure to order sufficient quantities for your

requirements.

Cap Wrkg, Price Cap Wrkg. Price Cap Wrkg. Price Ca Wrkg. i

Mid Volit, Each Mid Voli, Each Mid Volg. Each Mi?l Vollg. :2::
. 01 2500 1.60 .005 1250 A5 g

STYLE “"AA” CONDENSERS 01 5200 185 "00: g o] o e -
.08 1000 $3.50 0125 6000 2.00 10051 2500 65 0015 1200 .35
02 3000 .50 02 3000 1.70 .0051 1200 A5 0018 1200 35
002 35000 15.00 025 2500 1.60 10056 2500 65 ‘002 2500 0
047 2500 1.5 10056 1200 A5 002 1200 35
STYLE "A"” CONDENSERS 006 2500 .65 002 600 .25
25 MMFD 10,000 $1.65 STYLE “'C” CONDENSERS 006 1200 .45 0022 2500 40
' : 000005 2500 $0.40 10068 1200 .55 0022 1200 30
a0 .00005 2500 40 007 500 .35 0022 600 25
_STYLE "B CONDENSERS ‘0001 2500 40 .008 1200 45 .0024 1200 .25
0000425 5000 $0.80 0001 1250 .35 009 600 .30 .0025 500 40
.00005 3000 75 .0001 600 .25 a1 2500 -60 0025 1200 .30
-00007 1140 70 ~00015 2500 40 a1 1250 A5 0027 1200 30
.00003 3000 75 00015 1250 35 01 600 .40 .003 1200 .30
.00004 3000 75 .000175 2500 40 015 1250 .55 .003 2000 40
00009 3000 75 2000175 1500 35 015 600 33 00375 1000 A0
000091 3000 80 0002 2500 40 0175 1200 -55 0039 1200 40
000107 3500 .85 0002 1500 35 .02 2500 65 004 2500 45
0001 3000 .85 0002 600 ‘25 .02 1250 45 004 1200 35
00015 LIS 100022 2500 45 02 35 004 600 25
100015 5000 1.05 .00022 1250 .35 025 1250 -55 0044 25
d 5000 8 100024 2500 45 03 1200 -50 0043 1200 35
000175 05 00025 2500 5 .04 1200 55 0045 600 30
0002 1430 AC 1.0 00025 1200 35 04 1000 A5 0047 2500 10
0002 5 1.05 20003 2500 45 600 35 0047 1200 30
00022 5000 1.05 100039 2500 .50 047 1200 -50 005 2500 40
00025 5000 110 0004 2500 a5 047 600 40 005 1250 30
3 3000 .95 10004 1200 35 056 1000 -35 005 6 25
00036 5006 110 10005 2500 A5 1000 50 005 1200 35
STYLE "B" 10004 3000 .95 100051 2500 55 073 500 40 .0051 0 30
10004 5000 110 100056 2500 55 09 1000 -55 .0056 1200 35
00047 3000 1.00 1000575 1500 60 09 600 A5 0056 600 30
0005 3000 1.00 0006 1250 45 1 1000 -60 006 1200 35
%05 oe0n XL et ] i ' o 8 oo 1500 (F
15 0008 1250 45 . 35
00056 3000 1.00 0008 1000 35 STYLE D" CONDENSERS 007 30
00056 5000 115 00085 1200 A0 00004 600 $0.20 008 1200 35
000623 3 1.08 001 2500 55 0001 1250 .25 008 600 30
7 3000 1.05 001 1200 40 0001 & .20 009 600 30
00075 5000 115 001 600 35 00015 1200 25 01 1250 40
8 5000 115 0011 2500 55 00015 600 20 01 30
0008 3000 1.00 0012 1250 50 000175 1000 .30 0 2500 50
00095 5000 1.15 00125 1200 45 0002 1200 .25 015 1250 40
001 4500 1.25 1200 45 20002 6 .20 015 00 30
wen .001 3000 115 0018 1200 50 00025 2500 35 014 600 35
STYLE “C .00l 5000 1.30 002 1200 A5 100025 1200 25 0175 600 40
00125 2000 1.10 002 2500 55 .00025 600 20 02 2500 50
,0011 5000 1.35 0022 500 50 0004 2500 .35 02 1200 35
0015 3000 110 0022 1200 45 10004 1200 .25 02 600 25
.0015 5000 1.40 0024 1200 50 10005 2 35 022 1200 35
0018 2000 1.10 0025 1250 50 .0005 1200 .30 025 1200 35
002 3000 1.10 0027 50 55 0005 6 20 025 600 25
1002 5000 1.40 00275 1200 50 -00051 2500 .35 03 1200 35
002 6000 175 003 1200 .55 100052 2000 J35 033 3%
0024 3000 115 0035 2500 60 100055 2500 40 1000 35
0024 5000 1.50 00375 2500 65 100056 1200 .35 04 600 30
2003 3600 1.60 00375 1000 45 0006 2500 35 047 1200 40
003 5000 1.70 0039 1250 55 .0006 1200 25 047 600 30
.004 3000 1.50 2500 50 0006 600 20 056 1000 35
.005 2500 1.40 004 1250 45 100065 600 125 06 1000 40
005 5000 1.70 0043 65 0007 600 25 073 500 30
0056 3 1.30 0045 1000 A5 0008 1000 35 09 1000 45
006 3500 1.45 0047 1250 55 .00085 1200 35 09 600 35
8 3000 1.40 0046 500 a5 .00l 40 1 000 50
008 3000 1.45 005 2500 60 001 1250 35 1 600 35

STYLE D"

This is only a partial listing. Write or wire for information on types not shewn and for receiving set micas
and silver micas,

Manufacturers and Distributors: Write for
our complete Mica Condenser Listing
No. IO3A.

320 N. LA SALLE ST. DEPT. Y, CHICAGO 10 ILL.
RADIO-ELECTRONICS for DECEMBER, 1948

We advise distributers to order immediately from
this ad. Our standard jobber arrangement applies.

SALES, INC.
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Try This One

PRACTICAL DISC
RECORDING

Answers Your Questions

PRACTICAL INFORMATION

Here i= the book that thunsands
thusiasts have been waiting for.
Whether you're intcrested in amatenr oy it
fessional vecurding, yn find 1I'RACTICAL
DISC RRECORDING by Richard 1. Dorf in-
valuable. It not only tells you how to miake
successful recards. but i :uldiv-’un each im-
_portant recording component is Kiven i
chapter, explainmng its purpuse, m<| what fea-
tures tu look for when buying.

of radiv en

You'll like this book for many reasons. With-
out waste of words, it gets right dewn to
business on the first pase. 1t tells vy what
vou neel to make guwd records and how to
do it by using any type ejuipment— -from the

simplest tn the most exypensive—idepending on
your purbose and pockethnok, Yo will tin
all the practical phases of recording covered
as well as the underlying principles.

FILLED WITH FACTS

Chanter 1 discusses the various components
which mike up the comidete system, Chapmers
2 to 5 go into the practical details of the
seleetion and wse of disex, motors and turn-
t'nblm, teed mechanisms and eatters. Chanter
6 is u comprehensive explanation «f constant
amplitude und constant velocity recovding, the
two fundamental recording characteristies on
which all recording is based. Chapter 7 covers
stylus selection. In Chapter 8 the various
sound sources (mlclophor'x radio tuners,«te.j
are dlizcussed. A feature is the handy chart
of characteristies of different types of mieros
phones. Chapter 4 Jdiscusses the all-important
amplifier. Cireuits of several praetical amph-
fiers are iiven. In Chapters 10 thru 13, vou'll
find expluined the detailed ted’lnmues. of mak-
ing pood records. All the fine points of ad-
justment. equalization, microphone placement
and micronbhone technique. and a whaole chap-
1er on dubbing. Chapter 14 is a concise sum-
mary of common troubles in recording, and
how to overcome them. The book ends with
a comprehensive glessary of recordini? terms.

96 PAGES, 82 ILLUSTRATIONS
Only 75c¢

See vour radis parts jobber today
direct.

or order

COUPON

I————- CLIP AND MA|L ™ = == = =
RADCRAFT PURBLICATIONS, INC.

Dept, 128
25 West hnmdwav. New York 7, N. Y.
Send me PRACTICAL DISC RECORDING
[ enclose Tbe.

|
1
|
I Your Name
|
|
|

SEE BELOW

[ (Pr%ﬁi.- cle:irly) o
Adilress
Jobber’s Name.

' Address Il

DECEMBER, 1948

ALUMINUM DISCS

Every recordist uses some blank dises
for making test cuts. Instead of throw-
ingr these away after they are used,
immerse them in hot water for several
minutes, then peel off the recording luc-
quer. The shiny aluminum disc that
emerges will be useful for making small
chassis, shields, and separators. The
lady of the house will find them useful,
too. for serving canapes or for use as
coasters for plants and flower-pots.

JouN ANTHONY TAGLIABUE,
Union City, N. J.

PILOT LAMP FUSE

A shorted first filter condenser in a
receiver power supply usually eauses
the rectifier tube to burn cut. necessi-

tating an expensive veplacenent. To pre-
vent this, | place a pilot lamp in series
with the rectifier cathode and the input
to the filter.

In normal operation, the lamp will
make a very good pilot. If the first filter
(or any later component which is across
the power supplv) shorts. the excessive
current drawn by the lamp will burn it
out. It thus acts as a fuse, protecting
the rectifier tube.

The lamp chosen should be a 6-volt
one, with a current rating somewhat
higher than the total current drawn hy
the receiver and filter (as determined
with an ammeter placed temporarily
where the lamp will go).

JEAN S. BasTix,
Rowr, Belginm

SPEAKER REPLACEMENT

The eone of the electrodynamic speak-
el in 1ay table-model receiver was dam
aped bevond repair. and I wanted to use
a PM speaker as the replacement.

I removed the field coil (with its core
and housing) and output transformer
from the old speaker, leaving all leads
connected, and fastened the field coil
under the chassis with solder.

The new PM was installed. and the
old output transformer mounted on it.
I connected the new voice coil to the
proper transfornier terminals.

This avoided the necessity for procur-
ing a new electrodynamic speaker, since
the old field coil is still in the cireuit,
acting as a power-supply choke, just as
it did before.

JouN R. HOOPER.
FEastport, dMe.

TRANSFORMER WINDING

When winding a transformer with
mall wire, it is usually quite a prob-
lem te keep the windings in place dur-
ing the winding process. Masking tape
will solve the prohlem. The tape is
wrapped around the form, gummy side
up. and each turn sticks to the tape.
Masking tape is also useful where the
person winding the ecoil wants to stop
in the middle of the job for any reason.
The wire already wound will remain in
place until the work is resumed.
Jonn E. KENT,
Wapneshoro, V.
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A Remarkable
NEW LINE

Espev Maodel 511

High QUALITY
Hich POWER

Custom-Buili

AM-FM Chassis

[ike everv other model in the com-
plete ESPEY line of replavement re-
FM Tunets. the Madel
chassis  (illusteared) i
ward in modern engineering
electronies field. Featuring 12

ceivers. and
31T AMFM
the las
in the

tubes plus Reetifier and Tuning fn-
dicator, it is Drift Compensated. and
i~ supplied  complete  with  all an-
lenmas, 25  walt  speaker. and  all
havdware. tte low price assures high
profits bor ven in the growing re-

placement field. Write 1oday to Dept.
C-11 for complete details of this ex-
panding profitable market!

ESPEY MFG. CO., Inc.

528 East 72nd Street

New York 21, N. Y.
“Established 1928"

BRAND NEW SURPLUS! 6UARANTEED!
3% RPM, HI-TORQUE

‘ ELECTRIC MOTOR

Pius
40c
Postave

$2.89

GOV'T. COST. 340
@ Dperates on 110V AC. 60-cycles.
(Requires only 12 MFOD condenser.)
@ Reversible. No Free Swing. Quiet.
@ With Full Instructions.
® FOR ROTATING HAM. FM. TELEVISIDN AN-
TENNAS AND MANY OTHER USES.

BARGAIN RADIO, Dept. BR-2

249 N. Juanita Los Anodeles 4. Californla

an
Handling
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oPECIAL
oECTION

IN

NEXT MONTH'S
ISSUE

OIL-FILLED
CONDENSERS
M D Y
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SHIKLDED WIRE =22

TRANSMITTING:
MICAS
v 200 $0.15
1) ooy .35
LAY .85
ooV .20
iV .20
113% .25
. MO\ .85
i\ .25
s 1 83
i {{ITA% 8BS
L5001 .25
HV .85
"n .20
Wi\ .65
A 30
113} .65
2 .35
" 1 [ A5
T .65
[l b ) .35
Y |5
¥ .5
TUBES-CHOKE-POTS
12188 Metal .29
*hn TooM A vl
2500 0 .59
N K OK LK .19
n A
3 M .30
50 Ft. for .85

RESISTOR KIT Assorted TL&1W 100 for 149

BATHTUR KIT 3x.1, .5, .05, ETC. 10 for .5%
CONDENSER KIT .01-.00001,..100 for 299
MICAS 01, .02, .M w08
81 150V PATPER EM]“(-[TI 60 for 1,00
0.1 600V PAPER ciieiiiod. 8 for 100
$2.00 min, order F.0.B.. N.Y.C. Add postage

50° deposit, balance C.0.D. with all orders.
Manufacturers inquiries invited. Send for Fliver.
Prites are subject 1o chan@e without notice.

TEGHNICAL RADIO PARTS CO.

MOVED TO LARGER QUARTERS

557 McDonald Ave,,
Dept.

Brooklyn 18, N. Y.
RE-7

ALL-PURPOSE INDUCTION
MOTOR
EXPERIMENTERS -101 USES

Sturdilv constructed to precision
suudlrdl this self-starting shiaded
pole A.C. induction motor i3 pow.
p criul enough for a numhber of Usca
Some of these Are: Automatic Tim-
ng Devices. Current Inhnrumer:
Ele:!rlc Fans. Electr
Window Displays, Ph
Devices, Electrnc Vibrators,
Grinders, Buffe and Polishers,
Miniature Fumm Mechanical mod-
els. Sirens, and ather anplica-

ic  Chim
loeeu Control
Small

Consumcs  about 15  watls of
power and has a lneed ar 3.000
r..m. hen qeared down. this
sturdy unit wnl| constantly oper-

ate an 18.i lurn!ihlc loaded
dead we-ahl—TNAT's POWE

ikh by 2% wi by 14_,
lluﬂ is Ta¥ Inlll

with 200 Ibs.
Dimensions 3% h
has 4 convenient mounting studs:

choap!

bv 3/16% diameter, and runs in seclf- nllzmnz oll-
retaining |carinks. Desikned Por 110-20 volts. 50-6
f;"é’ﬁf'" nl ho. Wt. Ihs.
O.
YOUR PRICE ..::..0.tvtineneconnnos $2.95
ULTRA MAGNET
LIFTS MORE THAN 20 TIMES
ITS OWN WEIGHT

LITTLE GIANY MAGNET

5 lbs. ecasilv. Weighs 4 ue.
ALNICO new hlxh-m&gnlell.c
. Wor
magnet ever made
The experimenter and hobbvist will
find hundreds of excellent uses for
this high qualltv nermnnem magnet
134" 112* Ship. Wi

$l 50

h‘leanures
I'I'EM NO. 1%
youm PlICE

Regular  telephone trans-

tnitters laken from a large
telephone  supply coti
pan; oversiock, Waork
erfectly on 2 dry cells
"an bhe used on P.A, v
{ems. call syatema. Iinter
communicetions 3 e t »,
ehort:line telebhnne cir-
cults. house-1o-house Jar

farm-to-farm
niso to {alk through vour
uwn radio or as concealed
dictaphone pick.up. Uee.
ful replacements on bat-

tery-operated rural tele-
thnn! lines.
ARE GENUINE
TRANSMIT fERS, MADE RELLOGE, WESTHRN

ny ES
AND TROMRLRG-CARLSON excellent in
Femapkable  value and
.'me Seldum .-ﬂcred In lhue times. Shio. L))
1.95

FLECTR I

ITEM No. té60
YOUR PRICE

WATTHOUR METEH

Completely overhauled and
ready for immed;
l)-‘sﬂ:ned tor
Y 60 cycle 2.wire
Mit.  Simple 1o
wires from the llno :md
wites to the load
1lv constructed
N metat case. Slh“

EM NO, 33
VOUI PRICE

AMAZING BLACK LIGHT!!

Powerful 250 Watt Ultra-Violet Source

The b and most practical
source ultra-violet )ight for
tteneral experimental and enter-

tainment use. Makea all Miores.
et stibstances brilltantly luml-
nesgcent. No transformers of nny
Inms neeueu Fils any =standard

el nrlnls out |
li{u nnlleseenl hu
types  of m.lnrluls
amateur parties. pla:
nbtain nnlqun llﬂuuns elncu
ITEM NO. 87

Bulb only.
YOUR 'HICE, E $2‘50
WESTERN ELECTRIC BREAST MIKE

This is a fine light-y eight .
craft carbonh microbhone. It w

only
\hke comes  with hreasthlate
tnE an as d-wav swivel
ne ndjustme |I so that it can be
n(ljusled to anv desired lvodﬂ &
There are 2 woven slraps =]
1 ne  other -E
S traps Ly by
4 rl and I auicklv by o
he ]
r o
. o i |
« " it e by
used as desk mike.
Com G-

es  complete
rd eriatdized

T $1.49

wiath
1

ITE 15
YOUR Pl‘lICE

1

g HUDSON SPECIALTIES CO

| 40 West Broadway. Dept. RE- 12-48, New York 7, N.Y.

1 I haie circled helow the numbers of the m:ms I'm
ordering, Ay full reimiitance of § .

1 clude shipping  cb is _enclosed  (NO

§ ORDCERS UNLESS ACCOMPANI!D wlTN A DEPOSIT)

§ Or mv d(‘uole. Oof ... ... enclosed (2417
o ed). order '€.0.D ‘for” halauﬂ: NO _€.0.0

[ ] ORDER FOR LESS THAN $3.00. SURE TO f¢N-
CLUDE SHiPPING CHARGES.

I
('ircle hem No wanted:

) 159 160 87 182 33

]

: Name . ......... Te e Tertreaeare reee e

1

g Addrees ... ...t cteessieccne .-

H ‘Pleass Prlm Clenriy

deowy ..o, Goooosaan St ... ..., B

1]

L T P,

~HARD-TO-GET PARTS~,

POWERFUL
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"“NEW LOOK"” COMMENTS

Editor:

We really enjoy your new format and
the more frequent television articles.
Glad to see that your gang is waking
up to the fact that television will be
the giant of the electronics field in
short order.

Star RabDIO,
Perth Amboy, N. J.

Dewry Editor:

I am really glad it {s now possible to
read Rapio-ELECTRONICS without turn-
ing pages to hunt for the continuation
of the article.

FELIX HUTTRER,
Plymoruth, England

Deur Editor:

Congratulations on the new RADIO-
ELECTRONICS! It’s a beauty, from front
index and color right down to the slick-
paper noncontinuation articles.

DAvID GNESSIN,
Columbus, Ohio

Dear Editor:

Congratulations on the new setup for
RADI0O-ELECTRONICS. My chief interest
is that it keep its technical excellence,
but T particularly welcome the depart-
mentalization. I also like the color
emphasis, as in “Eclipse of the Vacuunt
Tube” (September issue). There is
never a dull moment with RApro-ELEC-
TRONICS!

H. F. LESLIE,
Somerset, England

FM NOISE NO PROBLEM

Dear FEditor:

In your August issue you printed a
letter concerning ignition noise in FM
receivers, I think the writer was using
a poor receiver. I base this on my per-
sonal experience with a Zenith model
TH&22 which is on my desk. I am on
the second floor, an the street side of
the huilding, and there is a continuous
procession of automobiles and trucks
going by all day lang. I have yet to hear
any ignition neise when the set is tuned
to a station.

I think Mr. Zarattaro was using a ve-
ceiver with poor neise-reducing prop-
erties or one that was defective, as my
location is certainly a severe one.

{. E. HASSsEL,
Agsistant Viee President,
Zenith Radio Corp,

FAVORS RATIO DETECTOR

Deear Editor:

In the letter which pointed out that
ignitian often ruins F M radio reception,
Mr. Zarattaro is quite correct,

However, the problem may be solved
very easily by converting the diserimi-
nator to a ratio detector or by adding a
limiter stage to the existing ratio de-
tector.

I have a Meissner FM tuner which
gives me very good reception,

THoMAs W. ATHALEY,
New Bedford, Mass.

RADIO-ELECTRONICS for
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TUNE FM SETS CORRECTLY

Dear Editor:

I think part of Mr. Zarattaro's
trouble is in not having the station
tuned in properly. If 1 don’t have my
FM receiver tuned right, automobile
interference will break through; but
correctly retuning the set cuts out in-
terference. I am located right on a main
highway where there is plenty of traffic.

I listen for the hLetween-station hiss
when I tune my set. When the hiss is
gone, I fipure the <tation is tuned in
properly. 1 tune in a station, not for
the loudest, but for the clearest sound.

FRaNK C. PIERCE,
Neow Bedjord, Mass.

(Perfect discriminator aligiment, as |

well as perfect tuning, is necessary for
exclusion of interference. This may ex-
plain some of the apparently contradic-
tory results obtdined by readers with
similar equipment an.d in similar situa-
tions.—FE'ditor)

WANTS CODE-STATION LIST

Dear Editor:

The September issue of RADIO-CRAFT
wins our approval tor design and edi-
torial content. We have heen reading
vour magazines since the days of Mod-
ern Eleetrics. Many things have hap-
pened in radio since the time the Elec-
trical Experimenter and Duck’s cata-
logue, but without Gernsback’s leader-
ship and foresight many of us old-timers
(I have been in radio and electricity
since 1908) in all probability would have
been lost in the confusion.

I still copy code and would like to
see a tahle of call letters of low-frequen-
¢y commercial stations published in the
magazine. What say?

Howarp's Rapio HoSpITAL,
Cleveland, Ohio,

(Any other readcrs interested in a
list of commercial c.w. stations for code-
practice purposes’—-Editor)

FM SERVICE INADEQUATE

Dear Editor:

As a long-time M Ilistener, T am
certainly disappointed in the type of
service FM is giving. Too many stations
in this area are giving forth with low
fidelity, operating with low interim
power, or making no attempt to get on
the air at all. As for high fidelity, only
two stations out of about 25 I can re-
ceive even approach the 15.000-cycle
standard.

FM receivers, too. lack high stand-
ards. T have tried many; most lack sen-
sitivity and drift too much.

At present I am using a Meissner
AM-FM tuner and a Hallicrafters SX-
42, The antenna is a rotatable Vee-Dx
on a 20-foot mast on the roof. Best dx
I have gotten was about 250 miles. I
find that dx is best from 10 pm on when
}:he sky is overcast and the humidity
ow,

I prefer having FM stations listed by
frequeney instead of hy call letters.

THoMAS A. IREY,
Boyertown, Pa.

DECEMBER, 1948

%$1.000 A MONTH

ASSSRISRSRRNANNLRN RN A AR .

That's what JUST OXNE of the
many plans ln this  book
Sl 000 a
month, steadily radlo
servico slone, H()\\ 'DO MAKE
MORE MONEY IN RADIO
SFRVICT s so full of mioney-
making plans and ideas it will
o amaze you. Why work
wages? Why not become you:
own boss and make
money? EVEN TIFGI\\MN
who used some of the casler
plans in this book averaged
WAY OVER $100 A WEEK
just working from home. This
hook is making money for

£

Lervie 1l beginners,

Ty u 1.5.4., Canada,
Puerto Rico. Mirxieo, So. America. Hawail. Phllipblnes.
d uther countiles. Letters of thanks aro contlhualiy

coming In.
AT LAST!

The real money-making secrets of radio service are alven
out in this book.

Best of Il.s klnd lhnl have
ever been

—Iiook very helpful—foltow-
ing advice n the bouk earned
ch as $100 a week radio

rlm! 1 t
< uler. %rm.nynyx

E. Chica go. ]ndlana

Have hook only a week—
couldn’'t  stop reading it
Atready niade mMmoney and
many new customers.
A. T. Waters, Jr
Carthage, N.

In husiness 17 years. nook

n hw

:ened many valu'n e {oml
ers—read it It

1t take twiee U
it.

-1 radig contalns nany things which
i n~ fa took me many years to learn
Lo than the hard way. Book worth
T many times its sman e !
hook. P.

Elmwood, Fhlinois
9% years expelieniee aro packed in this 83 page book.

81, x 10%. hy Gale. for servicemen. beginners, stu-

Among MANY OTHER THINGS it shows you
whe the wmoney is and how to get it FAXT; How to
®et plenly of ('shoners: How to test sets without_taking
them out of cabinets and give estimates QUICKLY; How
v at time and bulld to full time: How much

wry
llow 10 connect with certain
...... Fow to inerease business ami exp
H-vm] for llm hook m(l.u and smn makinit more money
it. The full price is only $3
M forin) DOstmhl. or C.0.1% at
n-“ “cents postal charges, \ou I [
amine it for 5 days. I 17hted
rn it and we will rennul your S",’. prompl lly It you
] f in!;rrmnllon about the hook send for lilerature
5. 1t°s free.

MERIT PRODUCTS, DEPT. RE,

21632 132 Avenue. Springfield Gardens 13. N. V.

o chiargs:

lil(:; MOXNEY

For EVERYONE intarested in
TELEVISION - RADIO - ELECTRONICS
SOUND SYSTEMS - INDUSTRIAL EQUIPMENT

EYERYTHING in stondard brond equipment!

Profestionolsl Radio Homsl Television Enthusicsts]
Beginnersl Oldtimers! Amateurst Hobbyistsl Here's
one book thot's @ MUST for youl Qur FREE 148 page
catolog jammed with over 20,000 different items.
The smollest port 1o the most complete industriol
system from one dependoble sourcel

24-HR.MAIL ORDER SERVICE ® ONE YEAR TO PAY

3 GREAT STORES: Uptown ot 115 West 45th S,
ond Downtown ot 212 Fulton St, in NEW YORK
323 W. Modisen S1. in the heart of CHICAGO

MAIL ORDER DIVISIONS: 242 W. 55th S1.,N. Y. 19
ond 323 West Madison St., Chicogo 64, lllineis
MAIL COUPON NOW

EWARK LTI

. [TTICER T3 TRILLY Newark Electric Cod
Dpt.L11,242W.558L

New York 19, N.Y.
:Pleow send me FREE the Newark 1949 Coralog
INAME_

EaDbRESS city STATE

---—————--——-——-—-————-’---

B
F’

|

| Remember!
In next
month .8

isdue
there will be a

SPECIAL
SECTION

HYISION
MeLY GO,

19 WEHWICK avh

TH!

MOCalvw & M ¥

‘Christmas PValues

From Mort’s Radio Shack
NEW HF (0 TRUSOUNO AMPLIFIER

A gencral putpose unlt of small size (6" T

for hlgh N ¥ reproduction  of  sound, muslc .m.l
specch fiom reconds, radio. mierobine. Enginee

and built to mee huch qualit i

amy plin shen used In wtion with the

i g PN NS tuners aml Wihde

r teins, NOTE TIHESE 2

* 10 undistorted power output 18 watts peak.

4 Inputs: High gain for variable reluctance pickups:

for high impedance mikes. Low gain for FM-AM

tuners and pigh output Jntkupl

& Selector switch for rapid changeover.

« Hum level 70 db below 12 watts

% Tone compensation, Separate contlnuously variable
base and treble controls

& Treble—from 10 db to minus 15 db at 10,000 cps.

+ Bass—from plus 10 to minus db at S0 <ps.

W Note—flat obtained with controls

A4

*

*

*

*

characteristics
centered.

utput impedance 2. 4, 8, 16 and 500 ohms.
Straight AC for 110-120V S0- 50 cycles fused.
ubes—6SL7, &SC7, 2—6VE, ¥3.

Chassis and shield Silver nrey hammerloid finish.
Hermetically sealed components used throughout.

Complete with Tubes and Cover

-;‘AAA

CHRISTMAS
TREE LIGHTS
2 MULTIPLE SETS

21777 Ilt:llt Mullll 15
st with Tip-120\
Kiiiips bin 0 uunrw'l ol
ors. Fach lHEht burns
Indup(-ndontly. Lamps

't 1t are immediatety

taching additlonal scls

A
on attach(nz ail List Price . _$3.20 set
»
Lllt rn:e, $6.20 set Your Cost $2.62 set
Your cost $4.98 set

A NEW Trusouict Micre Groove Record Player. Proven in
hundreds of Lroadeasting® xmt.mn in the U, 8. The Tra-
sound Micro Groove Recormt Player usea the new SHURE
Featherwclght arm and cartridpe. Overall wt. R grams
Prnlnn)!s 1ife of the fine micro-greove recordings. The

1/3 RI'M cinstant epeed molor is smooth and quiet
wu_h no WOWS or rumbles to interfere with your listen-

ing Ppleasure,

List \’our cost in lots of
Price ........ $24 9 i3 o BENs G
Write for Our Free 1949 Cat
TERMS: Mlnlmum order 33.00, 25% depo;lt.

Mort’s Radlo Shack

Dept. RE-12

630 W. Randolph St. Chicago 6, !llinois
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Here is the opportunity you have been
the ground floor of the nation’s fastest growing industry—TELEVISION.

LOOK AT THIS RECORD — In 1946 only 6,500
television sets were manufactured — in 1947 this
skyrocketed to 175,000 — already in the fitst four
months of 1948 over 160,000 sets have been pro-
duced. This means hundreds of new jobs are being

created every month.

MSOE NOW ADDS TELEVISION — The Milwaukee
School of Engineering now provides complete, prac-
tical, technical training in television as well as Radio
This is not just a serviceman’s
‘The special 18 month’s residence course in-
cludes complete training in radio as well as television

— qualifies you for a successful career as a_techni-
hases, AM, FM, TV Receivers and Trans-

in its laboratories.
course.

cian in all

mitters and Radio Communications.

This Technician Course Prepares You For Any Of These Jobs:

Peolice, Taxicab and Railroad
transmitters oparnnng
and receiver servicing
Supervising and festing in radle
and TV manufacturing

Radio Servicing — AM and FM

TV receiver servicing

Broadcost Station Operating

Electronic Ports Sales

Rodio and TV sales

Rodio and TV manviacturing Shop managing

Electrical Engineering

Bachelorof Science Degree
in 2 additional years

Majoring in ELECTRONICS

—_———MILWAUKE E —s

Honl of ENGINEERINS

*'A Tachnical Instituts @ Founded 1903°

o

waiting for. Now you can get in on

*
( COURSES \

SERVICE

6 to 12 Months
® Practico! Electricity
® Welding
® Refrigeration
® Heating

TECHNICIAN

12 to 24 Months
® Electrotechnics
® Radio and Television
& Electronics
@ Refrigerotion, Heating
ond Air Conditioning

PROFESSIONAL

36 Months

® Electrical Engineering
Bachelor of Science
Degree

IN 18 MONTHS!

Maijor in Machinery or
\ Electronics ‘)

Terms start Janvary,
April, July,

MILWAUKEE SCHOOL OF ENGINEERING,
N. Broadway ond E. State, Milwoukee, Wis.

Without obligation gend me free booklet ‘'"Coreer
Building"'

and more details on course in Raodio ond

Television or...... heeeveacrrnccaeranianet . courss.

Dept. RE-1248 N. 8roadway, Milwaukes, Wis.

WANTED:

Men and Women to Fill

TOP RADIO JOBS

in AM—FM—Television

It you are looking for a career with a future, why not
joln the hundreds of Kraduates from the Don Martin
8chool of Radio Arts now successfully employed if the
radio industry. The demand 1s great for qualified
radio Dersonnel in AM-FM-Telerision. Traln now to
be an uinnouncer, script writer, disk jockey, news-
caster, or radio technlcian, Cnmplev.e day and night
cianen . + . the latest euunpmenl Free placement
service. Approved for veterans. Write for free booklet.

Don Martin School of Radio Arts

1655 MNerth Cherokes St. Hollywood 28. cCalif.

Complste Radio Engineering .‘0"
Courve. Bachelor of Science De- =} 3T ™
gree, Courses also in Civil, Elec-
trical. Mechanical, Chemieal, Aeronluhcal EM]—
neering: Business Administration, Accounting,
Secretarial Seience. Graduates succesaful. 5th
veat. F.nter Jan., March, June, Sept. Write for
catalog.

TRI-STATE COLLEGE Anaoia“'"WWoiania

COURSES

Preparatory, Service, Broad-
cast, Telovision, Marine Op-
erating, Aeronautical, Fre-
quency Modulation, Radar.
Classes now forming for mid-year term Fed. (st
Entrance sxam. Jan. 17
Veterans. Literature.

GOMMEIBIIL RADIO INSTITUTE

Feunded 1920}
39 Wt Bllllo Strost, Baltimers 1, Md.

RADIO and TELEVISION
Thorough Training in All
Technical Phases
APPROVED FOR VETERANS
GAVI—EVENINGS WEEKLY RATESN
RCA GRADUATES ARE IN DEMAND
Far Frae Catalos Write Dept. RC-48
RCA EINSTITUTES. Ine.
A Service of Radio Corporation of America
350 WEST 4TH STREET NEW YORK 4. N. Y,

TELEVISION 1948!!

Train ot an Institute that piocneered
in TELEVISION TRAINING sincs 1938.
Mormng, Afternoon or Evening Ses
sions in laboratory and theoretical in-
struction, under guidance of experts,
covering all phases of Radio, Fre-
quency Modulation, Television, lead
to opportunities in Industry, Broad-
casting or own Business. Licensed by
N. Y. State. Approved for Vererans.
ENROLL NOW FOR NEW CLASSES
Visit, Write ot Phone

RADIO-TELEVISION
INSTITUTE

480 Lexington Ave., N.Y. 17 (46th St.)
Plaza 3-4585 2 blocks from Grand Central

LEARN RADIO!

IN ONLY 10 MONTHS

PREPARE FOR A GOOD JOB!
COMMERCIAL OPERATOR (CODE)
BROADUAST ENGINEER
RADIO SERVICEMAN

I Television Servicing—15 Months —}

Veterans get $130.00 Equibment
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 Eutaw Place, Dept. C, Haltimore 17, Md.

SPOMDEHCE CO

RADIO -4 ELECTRICAL
ELECTRICAL ENGINEERING \':. “iilvs crr

I’rep-m qyourulr at Low Cost. fOF secure future. uuuern
EERING ==n “""2”‘,‘1,"‘."..:'“‘?.. dio,

\'l .

MDIO ENGINEE bhoto-electric
- fes) vacuum-

- Dlplomn on

WRITE 35550 Tl et Tss s

e ts, @te
tineain l:ng-neermg School, Box 935.C.118, Lincoln 2, Neb.

// RADIO COiJl—lSES_
RADtO DPEHATH&G e CO

& RAD!O SERV [ ELECTRONICS
e F.M. TELEVISION

® REFRIGERATION SERVICING

Write for Catalog and Pleture Brochure

YM C.L, TRADE & TECHNICAL SCHOOLS

5 W. 63rd St. (N'r B'way) New York City
—

=~ SEMDING —~=
' RECEIVING=/Z

L

Be a “key'’ man. Learn how to send and
receive messages in cmde by telemph
and radio. C: needs i

men for jobs.
teresting work,

y. adventure, lnA

ANDLER SYSTEM
Dept. 3.0, Box 928, Denver 1, Onlo U.8.A.

RADIO

TECHNICIAN and RADIG SERVICE COURSES
FM and TELEVISION

AMERICAN RADIO INSTITUTE
101 West 63rd St.. New York 23, New Yerk

Approved Under GI Bill of Rights
Liconsed by New York State

SOUND RECORDING SCHOOL

A practical engineering course in Sound Fundamentals,

{ Recording, and Sound Transmission measurements: in

a laboratory containing tramsmission sets. oscillators.
square waie generator and internodulition analvzer. and
othrr ednihifent.

Complete recording studle assimitating hroadcast. motion
picture and rommercial sound recording. under the direc-
tion of H. M. Trenaine

HOLLYWOOD SOUND INSTITUTE, Inc.
(040-C No, Kenmore Hollywood 27. Callf.

RADIO-ELECTRONICS for

-
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6N6-G IS AVAILABLE

Dear Editor:

On page 58 of your August, 1948,
issue, we note a squib on substituting
the 6K6 for the 6N6. The statement is
made that the 6N6 is "no longer avail-
able.”

You may be interested to know that
Hytron is manufacturing the 6N6-G for
the industry — and has for several
months been supplying the tube through
its Hytron jobbers.

HarrRY G. BURNETT,
Hytron Radio and
Elcetronics Corp.
Sulem, Mass,

(Fine! When are we going to hear
about renewed production of the 6A5-G?
There has been a tremendous popular
demand for that tube during the past
year—Editor)

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

0Of Radio-Electronies, published monthly at
Philadelphia. Pa. for October 1st, 1948,

State of New York
County of New York B3,

Before me, a Notary I'ublic in and for the
Siate and county aforesaild, personally appeared
Hugo Gernsback, who, having been duly sworn
according to law, deposes and says that he is the
editor of the Radio-Electronics., and that the fol-
lowing is, to the best of his knowledge and belief,
a true statement of the ownership, management
tand if a daily, weekly, nemiweekly or triweekly
newspaper, the cireulation), ete.. of the afore-
said 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 537. Postal Laws and Regu-
lations), printed on the reverse of this form, to

wit:

1. That the names and addresses of the pub-
lisher, editor, managing editor, and business
managers are: Publisher, Raderaft Publications,
Inc., 26 Woest Broadway, New York 7, N. Y.
Editor. Hugo Gernsback., 25 West Rroadway,
New York 7. N, Y.; Managing Editor. Fred
Shunaman, 25 West Broadway, New York 7, N, Y.
Business Manaier, none.

2. That the owner is: (If owned by a corpora-
tion, its name and addre:s must be stated and
also immediately thercunder the names and al-
dresses of stockholders owning or holdin® one per-
cent or more of total amount of stock. If not
owned by a corporation. the nimes and addresses
of the individual owners must be given. If owned
by a firm, company, or other unincorporated
coneern, its nume and address, as well as those
of eaeh individual member, must be given.)
Radcraft Publications, Inc., 25 West Broadway.
New York 7, N. Y.; H Gernsback, 2i West
Broadway, New York 7, N. Y.

3. That the known bandhalders, mortgagees,
and othar security holders owning or holding
1 pereent or more of total amount of bonds.
morteages, or other securities are: (If there
are nene, so state,) None. .

4. That the two paragraphs next above, giving
the names of the owners, stockholders, and se-
curity holders, if any, contxin not only the list
of stockholders and security holders as they
apbear upon the books of the company but also,
in euses where the stockholder or seeurity holder
appears upon the books of the comnany as
trustec or in any other fiduciary relation. the
name of the person or corporation for whom
such trustee is acting, is yiven; also that the
said two paragraphs contain statements embrac-
ing affiant’s full knowledgg and belief as to the
circumstances and conditions under which stock-
holders and security holders who do not appear
upon the books of the company as trustecs, hold
stock and securitics in a rapacity other than
thet of a bona fide owner : and this affiant has no
reason to believe that any other person, associ-
ation. or corporation has any interest direct or
indirect in the said stock, honds, or other securi-
ties than as so stated by him.

b. That the average number of copies of each
issue of this publication sold or distributed
throurh the mails or otherwise., to paid subserib-
crs during the twelve months preceding the date
shown above is .......
(This information is required from daily, weekly,
semiweekly. and triweekly newspapers only.)
(Signature of editor, publisher, business manager,

or owner) H. Gernsback.

Sworn to and subscribed before me this 1lst
day of October, 1948. May Parisi, Notary Public.

[Seall
(My commission expires, March 80, 1949)

DECEMBER, 1948
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SENSATIONAL TUBE OFFER!

Made by famous manufacs
turer, Brand new tubes! No
surplus! Every tube i
vidually tested and carries
standani RMA guarantee. Your

money back if any tube fails
o give complele satisfici|
1RS 65KT7GT 125Q7GT

155 65Q7GT g;l—wﬁ‘GT gg
mes | (k@
6SA7GT | e

3I523GT
BS
M'EE'I' :zs“
BHu ATGT
HHHGT 1283767 36¢
BHITGTI2SKTGT each

CONDENSERS

Brand New S5Stockl (No
Government Surplua)
FAMOUS MAKE
ELECTROLYVIL (Tubulars)
2% mfd 28v 30c

/20 mila 1S0v 4Sc
I nG/30  mid 150v S5c
| B mid 450v 3Sc

L e 450v 40c

(13 4 450v 50c

R \ S0v 88c

PAPER (Tubulers)

i il Q0v 1%¢

o5 rafid 600v 13c

=Y whul 600v 12c

L]

infal 600v B¢
STORE OPEN DAILY 9 to 6~SATURDAY 8 to §
Minimum order $3.00. 209%b deéposit, Bal. €.0.D.

RADIONICEQUIPMENT CO.. Dept. 1012
170 Nassau Street, Now York 7. N. Y.

Send gt once your free calalogs, subDlements and bar-
gain lists as Dublished—listing products of leading
manufacturers of radie-electronic parts and equibment.

NAME

Ciresemeiasrericciraseerrnrasesnsanbtnnsey

P.O. BOX or STREET ....c.cceeeneercaceiccannrne
TOWN iieeirraannnnn.

cisever RTATE.. ..0.0.,

back if not satisfed.

5 BOOKS for 50¢
10 BOOKS for $1.00
Sent to You Postpaid

o. 1—=How To Make Four
Doerle Short Wave Sets
No. 2—Mow To Make The
Most Popular All-wave 1

and 2 Tube Receivers

With Radio
Diagrams

for Beginners
No. 4—All About Asriale periments
No. B—Baeginners® Re Pic. Ne. 10—Telavisien

smnd cash or stampa.

RADIO PUBLICATIONS

25A West B'way.

& kinks for every radio serviceran.

1 Send 3¢ stamp to cover handling

[] only—manual FREE.

] DON'T DELAY—MAIL COUPON NOW!

e

| 3] FEILER ENGINEERING CO., Dept. I12RE8 [

i 945 George St., Chicago 14, Ilf, N
Please rush FREE manual “The Inside Stay™. I »

: B enclose stump to cover handling only. H

5|8 Name L]

[ ] | ]

| ] | ]

; :

Get Started in Radio

(0 “HOW-TO-DO-IT” BOOKS [

Get a colld foundation in radio hy
meang of these 10¢ timely text books, |
Fach clearly writien, profusely itlus.

trated, contains over 15,000 words.
You'll bhe amazed at 1he wealth of
information packed into these handy
hooks. Excellent for reference—ideal
for technical lihrary. Your money

tionary (Leading TVerms)
No. 8—How To Mave Fun

Ne. 7—How To Read Radio

No. 3—Alternating Current MNe. $—Radio for Seginners
No. 8—Simple Electrical Ex-

Remit by check of money order—regioter letter If You

New York (7)

- H

. Are YOU Fixing Radios
Il this Hew, EASY Way?

REMARKABLE
NEW FEILER

“STETHOSCOPE”

Method Guaranteed
to Lick Toughes!
Jobs!

| SENSATIONAL—NEW! Why let old-fashiontd
FM‘:A&T.;%EDLEEV‘§I'0N uruv‘lcinz n;)ﬂhnds 1

o equipment hamper your
mlysr;;rgg.s%g'r:m.m pervicimg  ability? Thou

ual’ for tuil details. sands of radio sersieemcen

~many with littlo ex
perlence—are already fixing radlos this remarkable.
“‘automatic’’ way. it's as simple as AB.C. beeause
Stethoscope Servicing is the newest, most hacic
method Yet devised (o #implify att repairs. Stethe.
scope Servieing 15 guaranteed 1o Speed-up and im-
prove Your servicing€ ability or Your money will be
refunded. You owe ft fo yourself to tind out how
you. too, can begin cashing In. Stethoscopes cdine in
a wide variety of prices from $9.85 10 $89.95. There's
2 Stethoscope to meet every need. Don't delay—suud

i S

New Technical
Manual

“The Inside Story’* contains valusble
hints and tips. This new complete
illustrated 28-page technical manual
tells the inside story of an smazing
new servicing method—alsn con:
tains many valuable hints and

YOUR PLAYING TIME ..

CUTS YOUR TAPE COSTS
IN HALF ?

technical it

[ Aunas Cour. o Augns,
WE ARE
LOOKING FOR

FCC LICENSE TRAINING

Successful radie operators are skilled technicians—
alile 1o troubleshoot and Tepair sudden equipment
breakdowns, WRCl XPECIATIZED TRAINING pro-
vides the essential practical exnerience and theorctical
knowlolze. Biefore selecting a technieal school inves
tigate how thoroush its training is. Investizate WRCE
SPECIALIZED TRAININ(GG methods — and compare.
vend for Rulletin °‘Y*. Approved for Veterans.

Weslern Radio Communications Institute
341 West Elghteenth St.. Los Angeles 15, Callf.

TUBES!

WHAT HAVE YOU GOT?

Interested in small or Iarge quantities of all
types of Transmitting, Industrial, and Receiv-
ing Tubes. Send offerings to:

T. L, BLACK, WHOLESALE TUBE DIV,

NIAGARA RADIO SUPPLY CORP.

Direct from Hollywood, n

proven and tested homa treining.
learn. home inztruction

ris given at no extra charge. Get fml

Good In Radio-Television.

l\ RADIO TRAINING ASS'N OF AMERICA. Dept. REL
8820 Woliywood Bivd.

"gl'l'T‘::E“ " Make Goodin = at
wep te RADIO-TELEWISION  Home

erve-center of broadeasting, Tele.
vision. Radlo and Sound sctivities, comes R-T.A's time-

ere at la sy
that quickly qualifies you for
pay jobs or your own Radlo business. 10 bieg
of rad (51 Nl de-
talle at once! Send postal for FREE SOOK ““How to Make

Heliywood 2@, Calit.

160 Greenwich St., New York 6, N. Y,

“POCKET TALKIE™ ~3i%:
RFALLY WORKS—talk and hear 2.10
miles or more — FITS IN YOUR

= POCKET! Uses fashlight batteries
ABOLT (s1ZB OF 3 FACKS CIGA-

(cash. check or MO) END sl'oo

($1.52 C.0.D.) tor FZ to read plan:

- arsembly ins_, pletores  and  parts

price lists with DETAILED CATALOGUE, ON 1353 OTH-

FR PRODUCTS SUCH AS: ($1.00 refunded on parts of-

der) G.tube Pocket Radis Clgar Box Transmitter, Da:h

Car Transmitter, Radio Garage Door Ope

MOTOR INDUSTRIES, Dept. CW-12,

nern,
Kearney. Nebor
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XMAS SPECIALS
$ TUBE PHONO 'rlﬂ l

AMPLIFIER

5195 L\"@

COMPLETELY WIRED,
VOLUME AND TONE CONTROLS
L. $1.n

]

Set of 3 tubes; 50L&, 3573, 12A6.
Output trans. 50L6. ..
Ye Meg. vol, conirol with sw. .
1" pm speaker _ .
5" pm speaker
" pm speaker
£x4” pm speaker

=" pm speaker .. __. . ...,

Webster pickups ., . ... _.. . _. SRR A
Astatic Cartridges L- 70A_ L-26A. I LH
Alliance motor & Turntable .60

VM #1400 INTERMIX CHAN(.ER ,..24‘i-|
G.E. Reluctance Cartridge. . . i
Phono Pre-Amplifier complete with |

tabes ... L., 4.95
Phono Oscillator tomplete with tubes.. 4.52
Oscillater Coil, 128A7 . .IE-

Slow Speed Motnr nnd T.T

All prices F.0.8. N.Y.C.—on €.0.D. 25% Deposit
Write for free catalog.

THE ROSE COMPANRY

98 Park Place, Depl. C, New York 7, N. V.

RADIOMEN!ELECTRICIANS!

Get this 'u'uluuhle Book F n E E

for Merely Examining
l:nylu NEW Pay -Roising

PllA(‘TIL:\L
G lves you

ere’s a
press!

gel of radio books fust off the
CRIOW s o everything in

Radio twlay Ilnslr- principles to Wl Telev]
sfon and  FM —law  onstruet,  Install,  serv ice,
Latest _trouble shooting methols. 1000  illustratlons

over 1500 pakes. ldeal

for reference or hmne train
ing. To prove liow valua

ble theso xieat hooks can e
th You. ('oyne will give you a KFREE copy of our
new, helpful “'150 New Radio Diagrams Explained*"
for looking over the Vol, Set. OFFER LIMITED
AT NOW We ulll send you, 3 i, set Al*
PLIED I"RACTICAL RADIO for T days FREE ex
amination, together with Itadio Dlagrams. Look set
over for 7 duys, If you like it send $15 cash, or $3
nrler 7 days and $3 monthly wntil $16.75 is paid.
If you don't want the set
return It and  you  ows
NOTIHING. Elther way you
keep Diagrams Book Free, |
SEND NO MONEV! (i
asks (0 300
free and
ket vour gift book
for doing It! Send
NOwW!

COYNE ELECTRICAL &
HOOL. Dept. 98.7I,
500 South Plullna St.. Chnaqn 12, itlineis
OK, Send haid. Cosne’s new 5 volume ger,
“APPLIED lR\(‘TIt AL RADIO™ for T Days Fit

“Edueational Book Pubhshlno Division |
RADIO I
|

TRIAL per your offer. Also send, ahsolitely ¥ .

“150 New Hadlo Diagrams Explalned” as a gift.

NAME. ... .cooiiiiiiian i AGE. ... ..., |

ADDRESS..... .. .. .............. ... |
[ERTCWN

EASY TO LEARN CODE

It Is easy to learn or |ncrease speed
with an Instructograph Code Teacher.
AlTords the duickest and most prac-
tcal method Yet developed. For he
ginners or advanced students.
Available tapes from beginner's
alphabet to tyDleal messages on all
subjcets. Speed range 5 to 40 WPM.
Always ready—no QRM.

ENDORSED BY THOUSANDS'

The Instructograph Cod e Teacher
iterally takes the place of an oper-
atoreinstruetor and enables anypne to
learn and master code withaut fur.
ther assistance. Thou-lnd- of successful operators have
Sacquired the code'” the Instructogranh System.
Write today for convenlem rental and purchase plans.

INSTRUCTOGRAPH COMPANY

4701 Sheridan Rd., Dept. RE, Chicago 40. IlI.

—=MICRO-GROOVE
“SARVI” PHONOGRAPH

Play Micro-Groove
& Standard Rec-
ords With This
Dual Speed Phono-

graph

SPECIAL
$39.90

Inel,
Fed. Tax
RCA
Licensed

Has Dual speed motor and dual crystal pickups.,
Powerful 3-tube hl fi amplifier wlth volume & bass
controls. 1leavy 5% I'M spk. 2 Tone Leatherette Carry-
ing Case. We ubsolulely guaranted this to meet with
your satisfaction or your money back in 10 days.
Autcmatle Nwitching from L-F to Regular Model J1i-3
H7 ¥V _aAcC. Weight 15 1bs.

Model DA"2 Same ('ase ag above, Plays New Mlero-
groove Records only. Attaches to your phonograph,
radio or console. 117V AC. Special $18.90

Remit in Full and We Pay Postage
CHRISTMAS SPECIAL

Portable T'honokraph, 2 Tube Amp, 7 Spk
putyinr, *lays )leuulur ur & 2
Records o

High

PHONO AMPLIFIER
3-TUBE AC-DC
Wired and Tested $1.69

S at $1.49
Volume and Tone Con-
trols, Uses 12A6, 3575,
50L6.

Set of 8§ Tubes ...$1.05
Output Trans. 35
5% Alnico Spk. ... . 1.19
Wired & 'l'rll(‘d Uses 33Z5. 12847
3 Tubes §].: $Z-7s
ALLIANCT tllu\n MOTORS .50
ANTATH L-70 PICKUIS 1.79
VOLUME CONTROLS 500 M ]9;-—\\ s {Swlteh) .29
ANTENNDA L= 1=RIA] & SEC
) BT ton 0NN LEAD IN .65
] I‘P.IlIIFT VARIABLE COND—363 MFD 59
8 1U=IT RUTTON SWITCIL 3%

25% on c 0.0D. orders. Qrders Fllled as Roeelvod
FREE CATALOG D—JUST QUT.

RISCO ELECTRONICS

WHOLESALE DISTRIBUTORS
25 West Broadway, N. Y. T, N. Y.

TALK ANYWHERE

Instantly To Anyone
with Inter-Talkle! Just push but-
tons and talk to or from 7 differ.

ent places! Not a phone—loud room
volume—no electric *'plug-ins’™ or
tubes needed! SIt ar hang it!
simpte and qulck to huok up
Ior emes, o m

stores,

Gusrantven: 59.97
details

.
wrne lor

HEADSET H-16U SPECIAL

8000 ohmn Dual. Headset H-16/1
—inost sensitive phones hullt

noiseproof—may he used as a
sound  howered  intercom—.Al.o
used with simble Xtal to make
a combleto radio recelver—Ilignt,
durahle, efflelent, meolded, soft

L neoprene  ecarcups,  shaped to
shugly.  and  comfortably =«

velope tlle enllre car. I.reryono BIAND NEW,
Complets with illustrated inanual.  Send _tones

order or cheek today.
Special per palr .....................
Plus 25¢ each for pistage

ATTENTION Amateurs-

Experimenters-Inventors

Cut your eost on radio supplies and equipment In
half. Clip coupon today

Hundreds of ““hard 10 get'' war surplus items along

with the bhest 10 standard Dbrand edulbmenti——all at

preat gavings to you. lat us Know )our particular

requirements. IMMEDIATE DELIVERY

PLEASE PUT MY NAME ON YOUR MAILING
LiST FOR SPECIAL BULLETINS.

NAME
ADDRESS
clTy

NIAGARA RADIO SUPPLY CORP.

180 Greenwich St., New York City 6, N. Y,

Index to Advertisers

Allied Radio Corporation
Amplifier Corporation of America 86, 78, 87, 89, 95
Audel Publishers
Bargain Radio ...
Bell Telephone Laboratories

Brooks Radic Distributing Co.
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UNDERSTANDING TELEVISION, by Orrin E.
Dunlap, Jr. Published by (-rtenhrrg, New York,
N. Y. 314 x 8 inches, 128 pages. Price $2.50.

Written to explain television to the
layman, this book begins with a brief
historical survey, then tells the reader
in general terms “what you see by tele-
vision.”

Containing a large number of excel-
lently reproduced pictures of equip-
ment and of telecast scenes, the volume
consists mostly of an easy-to-read dis-
cussion summarizing, in effeet, the
popular-type articles and news stories
which have appeured in recent years
concerning televizion’s entertaimment
value and future. Included, too, are
brief stories of behind-the-scenes op-
crations, a glossary of technical terms,
and a bibliography, as well as a chap-
ter on “What Performers Should Know
About Television.,”—R. H. D.

RADIO STATION MANAGEMENT, by J, Leon-
ard Reinsch. Published by Harper & Brothers, 177
pages, 3% x XV inches. Price $3,50.

Standard practices of the broadeast-
ing industry are sct forth in this book.
Though the muterial is reasonably com-
plete, it is difficult to see how anyone
unfamiliar with broadecasting could get
from the text more than a sketchy idea
of operating a station; those with
broadeasting experience are already
familiar with almost all of the mate-
rial presented.

No technieal infoermation is included,
but brief listings of the duties of chmf
engineer and operaturs are given, to-
gether with sample forms for program
and transmitter logs, trouble reports,
preventive maintenance, and the like.—

R. H. D.

ELECTRONIC INSTRUMENTS, (Volume 21 of
the M.LT. Radiation Lahoratory Series) edited
by Ivan A. Greenwood. Jr.. J. Vance loldam. Jr.
and Duncan Macrae, Jr. Vublished by Mctiraw-
Hill Book Company, 6% x 8% inches, 721 pages.
Price, $9.00.

The electronic instruments discussed
are those of most importance in radar
and allied ¢lectronic applications. The
instruments are divided inte four
classes: electronic computers, servo-
mechanisms, voltage and current regu-
lators, and pulse test equipment.

The material is illustrated with form-
ulas, mathematical c¢xamples. charts,
and schematic and block diagrams. A
number of the schematics cover existing
equipment and are complete with parts
values.

Boolk Reviews

Suggested by Cerlton Phillips, Corning, N. Y.
DECEMBER, 1948

This book is of major interest to de-
sign engineers and engineering students.
Much of it is also worth-while reading
for experimenters and persons working
with specialized electronic equipment.
—R.F.S.

ELEMENTS OF ACOUSTICAL ENGINEERING,
by Harry F. Olson, Second Edition. Published by
). Van Nostrand Company, 539 pages, 6x9
inches, Price $7.50,

This standard work needs little com-
ment, except to report that it has been
revised and modernized throughout.
The second edition is 195 pages longer
than the first. This increase appears
throughout the book, each chapter con-
taining more subject matter than its
first-cdition counterpart.

Two new chapters, “Underwater
Sound” and “Supersonics and Ultra-
sonics,” have been added. Supersonic in
this case refers to any sound of very
great intensity.

The illustrations have also been re-
vised and increased in number. Out of
the 342 illustrations in the second edi-
tion, 145 are new ones.

TELEVISION SIMPLY EXPLAINED, by Maj.
Raiph W. Hallows, PPublished by Chapman and
Hall, Ltd.. LLondon. 5 x 8 inches, 198 pages. Price
9 shillings sixpence,

Major Hallows’ genial style of writ-
ing and his facility for lucid explana-
tion are familiar to RADIO-ELECTRONICS
readers. Both are apparent in this ele-
mentary television book. Much of the
geniality has been sacrificed, however,
to compactness, since a complete ex-
planation of the workings of television
has been compressed into less than 200
pages,

Not a manual for technicians, the book
was written to answer the layman's
questions about picture transmission.
Though the impression sometimes exists
that laymen cannot understand any
phase of electronics without long study,
it is hard to see how a clearer, more
readable explanation could be written.
The author begins with a chapter en-
titled “Sound and the Ear—Light and
the Eye” and carries the reader in logi-
cal sequence through every principal
phase of television.

Perhaps it is the plentiful use of
analogies that makes things so clear.
Undoubtedly, large contribution was
made by the author's self-discipline;
though ebviously thoroughly schooled in
the subject, he allowed hinizelf no as-
sumptions of knowledge on the reader’s
part, but followed his theme from be-
ginning to end without an unfilled gap,
reciting in a few places some of the
simplest facts known to radiomen but
which are not known to mon-technical
readers

As a result, a reading of this book (a
one- or two-evening project) will prove
to be an cxcellent antidote for the feel-
ing of wonderment existing in the minds
of many members of the viewing public.
And technical men who have not pre-
viously worked with television will do
well to begin their studies with this
volume, using it to obtain a preliminary
eagle’s-eye view before settling down to
more specialized study of the subject.
—R.H.D.

|97
SPECIAL FOR

SCHOOLS

ROSIN CORE
SOLDER

590 Ib.

Ib. SPOOLS

[

SUPPLIED IN 1 or 5

| CINEX INC. (Dept. ER) 165 W.46th S1.,N. Y. i9. N Y.

ALSO

' ESICO SOLDERING IRONS

60 WATT, LIST $2.95, YOUR COST .$1.77
100 WATT, LIST $3.95, YOUR COST 2.36

Brooks Radio Dist. Corp.

80 VESEY ST., Dept.5, NEW YORK 7, N.Y.

A FREE BOOK

Develop your personal, creative power! Awaken
the silent, sleeping forces in your own conscious-
ness.  Become Master of your own life. Push
aside all obstacles with a new energy you have
overlooked. The Rosierucians know how, and
will hclp you apply the greatest of all powers in
man’s control. Create health and abundance for
yourself. Write for Free book, "The Mastery of
Life.”” It tells how you may receive these teach.
ings for study and use. It means the dawn of a
new day for you. . . Address: Scribe R, R. R

Je ROSICRUCIANS

SAN JOSE (AMORC) CALIFORNIA

Famous

PURCHASED DIRECT FROM U.S. GOVERNMENT
All amateurs and professionals  should have . The
Power plly and 4 high speed Edgerton Flash Tubes.
Laght output 110 Watt
mfa. made to be used

Pl

seated, Unbreakahle:
‘snidensers. total
\nlh Batieries, but we furtish without cxtra charge
all  mecessary  paris.  Reflectars, Connettors,  Cords,
Sparvs and Transfarmer with l)iagramn and Instruce
tions to CONVERT 10 110 Volt A.C.: s 00

%

»ou call use battery or power with a
flick of the swilch,

BRAND NEW—NEVER BEEN USED ,,“.ompiete
terrifie war surplus baraain while they last

NEW TED. [ EARN
FUN . IJIT PROFIT

RESEAR H DESIGN-REPAIR-MFG.
Made Faster and Easier
Be first to learn the new printed-circuit methods, Most new
radios have partly printed cireuita. Palut working clrcuits
OVET your mugh sketches. Kits of conductor and resistor
paintx; Stan 3. super §3 (has silver paint). Com Ilv[g
repair and -lenizn lnnlr\mlinnn Quantity discounts. Higl
instruction value for colleges. Free price lists and Ilu-n
:ure .luwt encloxe cash, M.0O. or COD plus 257, with name
Adeess. and this ad With kit desired underlined.
NICRGCIRCUITS CO.. Dest. 2C. New Buffalo. Michigan

Printed in the U.8.A.
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TRANSMITTINW y
— G

CONDENSERS

= SPECIAL LOW PRICES FOR IMMEDIATE SALE AND DELIVERY

"L

We have literally hundreds of thousands of these top quality standard type
STYLE "A" transmitting mica condensers in stock for immediate delivery at a fraction of
their original cost. Every condenser is brand new and carries the name of a
fine nationally known manufacturer.

! Despite the unusually low prices, these mica condensers, like all Wells Com-
ponents, are fully guaranteed. Be sure to order sufficient quantities for your

requirements.
Cap Wrkg. Price Cap Wrkg. Price Ca Wrke. Price Ca 5 i
Mid Vol. Each Mid Volt. Each Mid Vol Each o Wrke. e
STYLE "AA" CONDENSERS o 40 159 0 ltzsgg gg 1 600 a
04 1000 $3.50 20125 6000 2.00 0051 2500 65 ‘0015 1200 35
02 3000 450 02 3000 1.70 0051 1200 45 0018 1200 35
1002 35000 15.00 025 2500 1.60 10056 2500 .65 002 2500 40
047 2500 1.75 .gggs g% A5 002 1200 35
STYLE “A” | 65
CONDENSERS STYLE **C" CONDENSERS 006 1200 45 '88%2 2?88 'f"’
25 MMFD 10,000 $1.65 0068 1500 i . 40
. 000005 2500 $0.40 . . 0022 1200 -30
STYLE "AA - 00005 2500 40 .007 500 .35 0022 600 25
STYLE "B CONDENSERS 0001 2500 10 008 1200 A5 10024 1200 25
.0000425 5000 $0.80 0001 1250 35 009 600 -50 .0025 2500 40
00005 3000 15 L0001 600 25 01 2500 -60 0025 1200 30
00007 1140 70 00015 2500 40 .01 1250 45 0027 1200 30
00003 3000 75 00015 1250 35 01 600 40 3 1200 30
00004 3000 75 000175 2500 40 015 1250 55 003 2000 10
3000 75 000175 1500 .35 015 600 35 00375 1000 40
00009} 000 30 000 2500 A0 0175 1200 55 0039 1200 40
000107 3500 85 0002 1500 35 02 2500 65 004 2500 45
01 3000 35 0002 600 .25 02 1250 45 004 1200 35
00015 6000 115 00022 2500 45 02 6 35 .004 600 25
00015 5000 1.05 00022 1250 35 -025 1250 55 .0044 6 25
0001 5000 35 00024 2500 45 03 1200 50 ,0043 1200 35
000175 05 00025 2500 45 -04 1200 55 5 600 30
2 1430 AC 1 00025 1200 35 .04 1000 45 0047 2500 40
0002 5 1,05 000 2500 3 .04 600 35 0047 1200 30
00022 5000 1.05 00039 2500 50 -047 1200 50 005 2500 40
00025 L10 0004 2500 45 047 6 40 005 1250 30
0003 300( 95 0004 1200 35 056 1000 55 005 600 25
.00036 5006 1.10 0005 2500 25 4 1 . 10051 1200 35
STYLE "B" 0004 3000 95 00051 2500 .55 013 500 40 0051 600 30
10004 5000 110 00056 2500 55 09 1000 .55 20056 1200 35
00047 3000 1.00 00057 1500 60 .09 600 45 0056 30
.0005 3000 1.00 000 1250 5 1 1000 005 1200 35
%gs g% 11.15 7 1250 45 -l 00 45 00 1288 25
d .15 0008 1250 45 . 68 35
,00056 3000 1.00 0008 1000 .35 STYLE "D" CONDENSERS 007 600 30
100056 5000 1.15 00085 1200 40 00004 600 $0.20 008 1200 35
000625 3000 105 001 2500 55 .0001 1250 25 008 600 30
0007 3000 1.05 001 1200 A0 0001 600 20 009 600 30
.00075 5000 L15 001 6 35 .00015 1200 25 01 1250 40
0008 5000 115 0011 2500 55 .00015 600 20 01 30
.0008 3000 1.00 0012 1250 50 2000175 1000 30 01 2500 50
00095 5000 115 00125 1200 a5 .0002 1200 25 015 1250 40
001 4500 1.25 0015 45 20002 600 20 015 600 30
e 001 3000 115 0018 1200 50 .00025 2500 35 014 600 35
STYLE "C 00} 5000 1.30 002 1200 45 .00025 1200 25 0175 600 40
00125 2000 110 002 2500 55 00025 600 20 2500 50
0011 5000 1.35 0022 2500 60 .0004 2500 35 0z 1200 35
L0015 3000 110 0022 1200 45 10004 1200 25 0z 6 25
0015 5000 1.40 0024 1200 50 .0005 2500 35 022 1200 35
10018 2000 1.10 0025 1250 50 10005 1200 30 025 1200 35
002 3000 110 0027 1250 55 0005 600 20 025 600 25
002 5000 1.40 00275 1200 60 200051 2500 35 03 1200 35
002 6000 175 003 1200 55 00052 2000 35 033 1200 35
0024 3000 115 0035 2500 60 .00055 2500 40 04 1000 35
0024 5000 1.50 00375 2500 65 00056 1200 35 04 600 30
003 3000 1.60 00375 1000 45 .0006 500 35 047 1200 a0
003 5000 1.70 0039 1250 55 10006 1200 25 047 30
004 3000 1.50 003 2500 0006 600 20 056 1000 35
005 2500 1.40 004 1250 45 00065 600 25 06 1000 40
005 5000 1.70 0043 2500 65 0007 600 25 073 500 30
0056 3000 1.30 0045 1000 45 0008 1000 35 09 1000 a5
006 3500 1.45 0047 1250 55 00085 1200 35 09 6 35
0068 3000 1.40 0046 500 a5 2001 2500 40 1 1000 .50
008 3000 1.45 .005 2500 .60 .001 1250 .35 J 600 35

STYLE ''D"

This Is only a partiol listing. Write or wire for information on types not shown and for recelving set micas
and silver micas.

We advise distributors to order Immediately from Manufacturers and Distributors: Write for
this ad, Our standard jobber arrangement applies. our plete Mica Cond Listing
No. 103A.

SALES, INC.

320 N. LA SALLE ST. DEPT. Y, CHICAGO 10 ILL.
RADIO-ELECTRONICS for DECEMBER, 1948

.‘\
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Little Fellow
with the BI1G

» Advantages

Offers These BIG Advantages. ..

The small size of the Mallory Midgetrol lets you service portables, auto
radios and small AC-DC receivers which require 1546’ controls.

The unique shaft design of the Mallory Midgetrol saves installation time
with «all 1ypes ol knobs.

Electrical characteristies let vou use the Mallory Midgetrol to replace
1%’ as well as 346" controls. Stocks are further reduced because

no special shafts are needed,

Botk niechanically and electrically,

the Mallory Midgetrol is amazingly * NEW SIZE * NEW ELEMENT

Knict. Tests prove it stays qniet! ¢ NEW DESIGN * NEW CONTACT
‘nd the Mallory Midgetrol offers o NEW SHAFT o NEW TERMINAL

nine ull new leatures. ¢ NEW EXTENSION o NEW TWO-POINT

It's the NEW Standard in Carbon ¢ NEW SWITCH SUSPENSION

Controls. See your Mallory distributor.

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
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ELECTRON

TUBES
BATTERIES

Jiik AU fiubt anidd etk fons Sovkivent G/

Sell more service. .. sell more RCA tubes. . . by displaying
this dramatic 8-color, 22" x 28" girl poster.

In miniatures...it’s RCA!

THE TREND IS TO MORE MINIATURES . . . in
midget and auto sets .. . FM and TV receivers . . .
commercial and industrial equipment.

Whether miniature, or metal, or glass ... RCA pro-
vides you with the greatest line of tubes to sell ... and
the outstanding line of sales promotion displays to
help you sell them.

When you push RCA tubes you're selling the brand

TUBE DEPARTMENT

NARRISON, N. J,

.

that holds No. 1 customer acceptance. RCA tubes help
your business grow because they build store traffic . . .
lead customers to count on you for «// their radio needs.

So ... Push RCA Tubes and watch your business grow!
For full details on sales promotion displays, see your
local RCA Tube Distributor today.

THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA

RADIO CORPORATION of AMERICA
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