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VOLUME 1, containing first ten sets of
PHOTOFACT FOLDERS in de luxe
binder, $18.39.Individual sets Nos. 1tolo0,
$1.50 each. De Luxe Binder alone, $3.39.

COMPLETE ¢

Everything you need in one handy, unified
form—large schematics, pictorials keyed to
parts lists and alignment data, complete
listings of parts values and replacements,
alignment, stage gain, circuit voltage and
resistance analysis, coil resistances, dial cord
stringing, disassembly instructions, record
changer analysis and repair.

ACCURATE ¢

All sets are actually taken apart and an-
alyzed by experts in the Sams laborato-
ries. Every part is measured, tested and
triple-checked for accuracy. All data is
original. This means the data you get is right.

CORRECT ¢

PHOTOFACT FOLDERS are issued twice
monthly, as the new receivers come off pro-
duction lines. You don’t have to wait for in-
formation. As receiver changes are made, you
get correction and addition sheets for your
files. Your data is always up to the minute,

READY TO USE ¢

All diagrams and pictures are coded to num-
bered parts lists. Everything is positively
identified for fast work. All folders are set up
in uniform, easy-to-follow style: big type, big
illustrations—no hunting, guessing or eye
strain—no more loss of time and temper.

likehaving an EXTRA MAN in your shop

( & »
B "ol # b
Y
1 . ¥
3]
:’ o
y " r
i -

““Like having an extra man in my
shop’’ . . .““The kind of ‘specialist’
I need”’ . . . that’s what hundreds of
radio servicemen say about PHOTO-
FACT FOLDERS. Yet this indispen-
sable “hired help” actually costs less
than 9 cents a day!

Here are the straight facts: PHOTO-
FACT FOLDERS offer the best in-
formation ever prepared for radio
servicemen—complete, accurate, up-
to-the-minute, easy to use. They save
you hours of time and effort because
they place at your fingertips ALL the
information you need to do a better
job. And that means you can earn
MORE MONEY.

The information in PHOTOFACT
FOLDERS is right because it is based
on actual analysis of sample sets
right in our own laboratories. It is
complete and current, too, because
it covers all radios, phonographs,
*Trade Mark Reg.

Photo of Dave Krantz, President
of PRSMA, Philadelphia,
using PHOTOFACT FOLDERS.

record changers, recorders, communi-
cations systems and power amplifiers
as they reach the market.

PHOTOFACT FOLDERS come to you
in sets of 30 to 50 at only $1.50 per
set. Low as this price is, it also includes
membership in the Howard W. Sams
Institute.

Set No. 19 will be ready for mailing
May 10th. Set No. 20 on May 25th.
Sets Nos. 11 to 18 inclusive, also
priced at $1.50 each, are available for
immediate order. 4

Actually, PHOTOFACT FOLDk: _
cost you nothing since they pay for
themselves again and again. They’re
ready to help you now—at the most
difficult time in servicing history. See
your distributor or write us today. In
Canada, address A. C. Simmonds &
Sons, 301 King Street East, Toronto,
Ontario.

HOWARD W. SAMS & CO., INC.

2924 EAST WASHINGTON STREET, INDIANAPOLIS 6, INDIANA

Puortoract Service

‘The service that pays for itself over and over ggain’’

* -
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KIT I (left) I send you Soldering
Equipment and Radio Parts;
show you how to do Radio Soldering;
how to mount and connect Radio parts;
give you practical experience.

send.

VETERANS

You can get this
training in your
own home under
G. I. Bill. Mail
coupon for full
details.

KIT S

You get parts to
build Radio Circuits;
then test them: see how
they work, learn how to
design special circuits; how to
locate and repair circuit defects.

\ i Kl'l' 4 You get parts to build
% this Vacuum Tube
| Power Pack; make changes
which give you experience with
packs of many kinds; learn to
correct power pack troubles.

Pt - »

KlT s Building this A.
- M. Signal Genera-
tor gives you more valu-
able experience. It pro-
vides amplitude-modulated
signals for many_tests and
experiments. .

o~

\.C: -
" =

b

KIT 6 You build this
Superheterodyne
Receiver which brings
in local and distant
stations —and gives
you more ex-
N < erience to
A 4 help vyou
win suc-

f i %essd'in
adilo.

)

My Course

Includes Training in

"TELEVISION « ELECTRONICS

FREQUENCY MODULATION

June, 1947

KIT 2

this N.R.I. Tester with parts I
1t soon helps you fix neigh-
borhood Radios and earn EXTRA
money in spare time.

(left) Early in my course
I show you how to build

with B1G KITS of
RADIO PARTS | send you

Do you want a good-pay job in the fast-
growing Radio Industry—or your own Radio
Shop? * Mail the Coupon_for a Sample Lesson
and my 64-page book, ‘How to Be a Success
in Radio-Television-Electronics,” both FREE.,
See how I will train you at home-—how you
get practical Radio experience building, testing
%?.adi% lcircuits with BIG KITS OF PARTS

sen

Many Beginners Soon Make Extra
Money in Spare Time While Learning

The day you enroll I start sending EXTRA
MONEY JOB SHEETS that show how to make
EXTRA money fixing neighbors' Radios in
spare time while still learning! It's probably
easier to get started now than ever before,
because the Radio Repair Business is booming,
Trained Radio Technicians also find profitable
opportunities in Police, Aviation, Marine
Radio. Broadecasting, Radio Manufacturing,
Public Address work. Think of even greater
opportunities as Television, FM, and Elec-

tronic devices become available to the public! Send for FREE books now !
Find Out What NRI Can Do For You

Mail Coupon for Sample Lesson and my FREE 64-page book. Read

the details about my Course; letiers from men I trained: see how quickly.

easily you can get started. No obligation! Just MAIL COUPON NOW in
envelope or paste on penny postal. J. E. SMITH President, Dept. 7FR,

National Radio Institute, Pioneer Home Study Radio School, Washing-
ton 9, D. C.

Our 33rd Year of Training Men for Success in Radio

s47o0e 500 FREE

B s R
Howto

» Mr. J. E. SMITH, President, Dept. 7FR ccess

} National Radio Institute, Washington 9, D.C. mRM““ ; :
§ Mail me FREE, Sample Lesson and 64-page book M. ot »
} about how to win success in Radio and Television - TE‘-E“S"““ )
I —Electronics. (No salesman will call. Please 1 E\-EH“ ]
) \vite plainly.) ]
] ]
) . .
[ NaAMO cecavceaassonconas o o lb o o W AgBiisviihe 2
] [ ]
§ Address ....oiiiinienene 5o 5o STTSTAIRLS] o T o [eTe TS ~r []
[] ]
0 ity oo A PSS A Oy SRt Ty o '
] (Please include Post Office zone number) ]
L------------------------ d d

Approved for Training under GI Bill
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MOM SX' 42 Described by hams who have operated it as
“the first real postwar receiver.” One of the finest CW receivers yet
developed. Greatest continuous frequency coverage of any commu-
nications receiver—from 540 kc to 110 Mc, in six bands.

FM-AM-CW. 15 tubes. Matching speakers available. 527 500

e/ﬁlode/ S'4UA Function, beauty, unusual radio perform-

ance and reasonable price are all combined in this fine receiver.
Overall frequency range from 540 kc to 43 Mg, in four bands. Nine
tubes. Built-in dynamic speaker. Many circuit refine- $ 8 95 0

ments never before available in medium price class.

eﬂﬂde/ s - 3 8 Overall frequency range from 540 kc to 32
Mc, in four bands. Self contained speaker. Compact and rugged,
high performance at a low price. Makes an ideal standby receiver
for hams. CW -pitch control is adjustable fromfront

panel. Automatic noise limiter. ...........ccoiiieenne 54750

Prices slightly higher in zone 2

o

-

allicraﬂers RADIO

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A.

Sole Hallicrafters Representatives in Canada:
Rogers Maijestic Limited, Toronto-Monireal

AT

June, 1947 3
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32X Thelr use also permlts the preiabncatlon ‘of asso-

~ ciated wmng to accommodate one or many cir-
cuits. This greatly s1mphhes and lowers the cost

- of electromc installations. AN connectors also
~ permit such equipment to be completely tested at
the factory before shipment to user. Upon arrival
o 1t then can be connected for operation in minutes.

92 T

These advantages combine to widen the field in
L - which electronics may practicably be applied.
‘Thus they offer an increased sales and profit
potential to makers of electronic devices.

L ‘The Amphenol AN connector family oﬁers youa -
number of important points of mechanical and -
i_ electncal supenonty It is compnsed of over 200

.J_

n!v

ey e s

N Conneclors

~ peres, voltages up to 22,000. Housings mclude'

: ‘This makes these connectors available to in-

lis'lll\l t:nnmous mmtfs AND C

AN AMPHENOL EXCLUSIVE

Non.rotating solder terminals
and aligned solder wells

Amphenol ferminals do not ro-
tate, and they are properly
aligned for fast, easy soldering.
Ask the men on your produc-
tion line how many hours a day
this feature will save. Other ex-
clusive features of Amphenol [
AN connectors will be described

in a later issue.

l---.--.-----llll

able in any of the hve ma]or Amphenol metal
shell designs (each of which is orvculable m ‘
elghteen sizes). The practlcally endless variety ¢ of
possible: combinations offers. an efficient soluuon
to cmy mdustnctl electromc connector problem

Amphenol mserts hand]e currents up to 200 am-
typés which are pressure-proof, mozsture»proof

and eXplosmn proof Standard elements also are
available for thermocouple installations.

Amphenol long the leading builder of AN con-
nectors for aircraft, ships, tanks and ordnance, is
still cornpletely tooled for large scale production.

dustry at costs far below prewar levels. Write
today for complete technical .and cost data.

AMEIHCAN PHENOLIC CDRPﬂRATIDN

1830 SQUTH 53‘"'! AVENUE CHlCAGO 50, IlllNOIS -
Aases

'1 5.5

_iuﬁmm m mcnr‘mﬁc
RADIO Nl';“'s

LN e ;_
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NOW! An Amazing Opportunity to

I SEND YOU 8 BIG KITS OF RADIO PARTS

" i COMPLETE 6 TUBE = RECEIVER

s..

| TRAIN YOU
RIGHT by PUTTING
YOU TO WORK with
REAL PROFESSIONAL
EQUIPMENT!

LEAR
HOW

N BUILD CIRCUITS! TEST! REPAIR!

YOU DO OVER 175 INSTRUCTIVE EXPERIMENTS

Yyou BUILD THIS USEFUL

TESFEQUIPMENT!

| give you a fine, moving-
¢oil type Meter Instrument
on Jewel Bearings — with
parts for a complete Analye
zer Circuit Continuity Test-
er. You learn how to check
and correct Receiver defects
with professional accuracy
and speed.

HERE'S THE EASIEST, MOST PRACTICAL WAY OF ALL TO PREPARE
FOR GOOD PAY in RADIO ELECTRONICS and TELEVISION!

1 train your mind by putting you to work with your A BUSINESS OF YOUR OWN . . . OR A GOOD RADIO JOB
hands on a big 6-Tube Superheterodyne Receiver.  you'|| find oup how to get and do neighborhood Soldering,

wiring, connect-

And, believe me, when you get busy with real Radio repair jobs for nice profits and rich experi- ing f_*ﬂdi_l)( parts . . . ,':";N{
Radio Parts — 8 big Kits of them — you really ence while learning. This sort of wock can easily ll:?s“r;uelt;od_ y:'“ ciae"arni:z.
LEARN Radio and tearn it RIGHT! You get the pave the way for a Radio Service business of your ;/h:_nﬂ youdcg_ljls'tructn this
practical stuff you need to be useful in Radio, and ;"”“' :“; with SP""Ybf’;Y T"’i"i"gr‘Y:“"e "‘:" m:c .a“e; a&md.:,s:,r' Tester

) p g imited. You can swing into any one of the swiftly ete., you get a really prac.
that’s what it takes to make meney. You don't xponding  Branchdy ofl Radig- ey Toant’on Radio.

have to worry about what to do with these 8 Kits Electronics  INCLUDING  Radio,
of Parts. Step by step, | show you how to build Television, £M, Radar, Indus-
circuits, test, experiment, trouble-shoot. And you trial Electronics. Be wise!
don’t need any previous experience. The Spray- Decide now to become
berry Course starts right at the beginning of @ fully qualified
Radio! You ctan't get lost! Simplified lessons, RADIO - ELECTRON.I'
coupled with real ‘‘Shop'’ practice, makes every EL::' g;' 'I":‘:’in‘i’:;m:
subject plain and easy to understand and remember. once! Mail coupon be-
Soon after you begin Sprayberry Training, 1'll fow for my 2 big FREE
send you my sensational BUSINESS BUILDERS. 8ooks.

You'll get valuable ex-
perience and. practics
building this Signal
Generator and multi:
purpose Tester.
Makes a breeze out
of fixing Radios and
you don’t have to
spend money on
outside, ready-
made eglipment.

SPRAYBERRY ACADEMY OF RADIO

GET THESE VALUABLE

F. L. Sprayberry, President, Room 2567, Pueblo, Colorodo l
I Please rush my FREE copies of '‘How to MAKE MONEY in RADIO,
ELECTRONICS and TELEVISION,'" and '"HOW to READ RADIO l
l DIAGRAMS and SYMBOLS.™ I
*How to Read Radio Diograms ond Symbols’
Here's a valuoble and wonderfully complete new book
which explains in simple English how to reod and under- I Name .... s scensssavossessdbess INGC] coress s esmmobbhiocsrees l
stand any Radio Set Diagram. Includes translation of all l Address l
Radio symbols. Send for this volume at once. It's freel
Along ‘with it, | will send you another Big Free l CilY)  mspnemmms gy e pomapiia oo ey =2 l
book d"‘g"‘:!"r‘:ni': T(::'i:lilng".w Rodio- I {Mail in envelope or paste on penny postcar
IS BN BN NN R N R S O BN O OGN BN B On BN .

June, 1947 7
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PARTNERS
IN TIME!

Today. time saved means more
than minutes—it means markets.
There’'s no surer way to speed
production than by the use of
time-saving tools. That Spintite
wrenches achieve this, is proved
by their acceptance on the
assembly lines of the radio
industry,

A few simple twists of the
screwdriver type Spintite speed
parts into place with @ minimum
of waste motion.

Ranging in size from 3/16"” to
$/8”, Spintites are available to
fit square, hex, or knurled nuts.

When time is of the essence,
there’s no substitute for Spintites.

has 7 sizes of hex heads.
Shock-proof handles. and cold forged
sockets assure safety and strength.

T.73 Set.

WALDEN
=4

"orcesTe®

STEVENS - WALDEN

INCORPORATED

Worcester e Massachusetts
8

ELEVISION as an entertainment

medium is still fighting many ob-
stacles lying in the path to its success.
Although the production of TV receiv-
ers is going on at a rapid pace, the fact
remains that widespread acceptance is
being delayed because of the terrific
selling price of these receivers.

Many thousands of new television
sets have now been installed in Chi-
cago, Philadelphia, New York, Los An-
geles and other metropolitan centers
but in nearly all cases receivers adorn
the living rooms of people having high
incomes. In other words, the class of
people that can afford to buy television
sets are those who stay at home the
least. As far as the advertiser or spon-
sor of TV programs is concerned, there
is little, if any, advertising opportunity
for products for widespread sale in this
market.

In the early days of radio everyone,

regardless of income, had the neces-
sary cash to either build or buy a
crystal set or tube receiver. This new
means of entertainment provided a
mass market for the sale of goods.
Radio sets were cheap and were there-
fore enjoyed by all. Television sets, on
the other hand, are being purchased
only by a small percentage of potential
televiewers.

As one Eastern executive recently
pointed out, most of the sets are going
to highly sophisticated groups who ex-
pect the best and can pay for the best.
This applies to all forms of entertain-
ment they buy including regular visits
to swanky night spots, ete. It is to
television’s disadvantage, therefore,
that this class represents radio’s poor-
est audience as they are definitely not
radio fans. They seldom, if ever, write
letters to the sponsors either criticiz-
ing or praising their programs. They
are so accustomed to the most expen-
sive forms of entertainment that tele-
vision leaves them rather dissatisfied
after the novelty wears off.

It is a well known fact that mass
acceptance of television is the key to
much needed revenue for better tele-
vision programming. Manufacturers
cannot be blamed when they hesitate
to sign up for a television show know-
ing, beyond a doubt, that their pro-
gram will not be witnessed or heard
by people who can afford to buy their
products.

Television receivers will come down
in price. In fact, they will be forced to
drop even though the manufacturers
today won’t admit it.

We receive many letters every
month asking for the design of a top-
notch television receiver that can be
built for less than $100.00. Accordingly,

WWW americanradiohictorvy com

we are working with a top-flight tele-
vision expert in an attempt to satisfy
this need. After a careful study of ex-
isting picture tubes, we came to the
conclusion that a 3” scope tube can and
does give a clear, sharp picture that
can be comfortably seen by several peo-
ple in a dimmed room. Progress on this
set, which can be made available in
kit form, has substantiated our belief
that hundreds of servicemen will be
able to duplicate the original results
had by the designer.

We expect to publish a complete
“how to build it” article on this TV
set in an early fall issue of Rabio
NEwsS.

We feel that this set will do much
to encourage widespread acceptance of
television as well as to tempt the
manufacturers to produce simplified
sets which, in turn, will contribute to
a mass acceptance of television. But
of equal importance will be the prac-
tical experience that servicemen will
glean by actually constructing a work-
able unit. They will become familiar
with the many intricacies present in so
complicated a piece of electronic gear.
They will learn how to handle high
voltages with caution and, above all,
they will be able to get the “feel” of
servicing and aligning procedures.

We have said right along, and we
repeat, there are literally hundreds of
servicemen fully capable of taking
care of television receivers when they
finally reach the customer’s home. In
fact, a recent report from a reliable
source says that one of the leading TV
manufacturers, formerly very insistent
upon their own factory service, are
now planning to train and authorize
their servicemen-dealers to handle the
installation and maintenance of the
product in their local communities.

THERE are still many millions of

dollars worth of surplus electronic
items remaining on the radio market.
Some of these “surplus items” have
considerable merit and are well
adapted for use other than originally
intended but in some cases suppliers
have misrepresented their merchan-
dise with the result that many indi-
viduals have made justifiable com-
plaints.

It is impossible to evaluate all of
the thousands of items now available.
One case was called to our attention
recently where a surplus house offered
a transmitter-receiver (apparently
new and complete) with no indication
that the merchandise was not “ready
to operate.” There are many good
buys in surplus equipment but—buy
carefully . 2 O.R.

RADIO NEWS
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National’s New Feature-Packed
Super-Value Receiver!

Here’s an entirely new, highly versatile, moderately
priced communications receiver packed with all the ad-
vanced features most desired by every Amateur and
SWL. The NC-173 offers complete coverage from 540 kc
to 31 mc—with extended range of 48-56 mc for the
Amateur 6-meter band. The skillfully engineered 13 tube
circuit is designed for high stability, average sensitivity
of 3 microvolts, 6 position selectivity and a new high in
operating ease. Plus values: New “double-action” type
double-diode noise limiter; panel trimmer for maximum
performance with any antenna; 3.5 watt output with
exceptional fidelity; signal level meter; dccurately cali-
brated, easy-to-read main tuning and bandspread dials;
provision for battery operation in emergencies. Housed
in an attractive smooth gray metal cabinet of modern
design, complete with tubes and 6" speaker

in matching cabinet. NET ONLY . $]895°

| IMMEDIATE DELIVERY |
Order Your NATIONAL Receiver From ALLIED!

National NC-46 and Speaker .. . $107.40
National NC-2-40D . . . ........ 225.00
National HRO . . . . ........... 274.35

TIME PAYMENTS AVAILABLE o TRADE-INS ACCEPTED

i s

¥

190 S S R S S ——

5
-

NATIONAL
Com:lcu-nliz:tions

Receiver

is featured in the NEW
164-PAGE ALLIED CATALOG!

i

Radio’s Most Complete
Buying Guide

Yes, you’'ll find this great new receiver
aswell as everything you need in every
field of radio in your newest ALLIED
Catalog. Make. your selections from
radio’s most complete, up-to-the-min-
ute Buying Guide—replacement parts,
tubes, test equipment, tools, home
radios, Amateur receivers.and station
gear, builders’ and experimenters’ kits,
Public Address and sound equipment
.. . Whatever your needs, you'll get
them filled better, faster, more econom-
ically at ALLIED.

Send For It NOW!

ALLIED RADIO CORP.
833 W. Jackson Blvd., Dept. 1-FF-7
Chicago 7, lllinois

[J Send FREE 1947 ALLIED CATALOG
[J Enter order for
O Enclosed $

] Full Payment
O Part Payment (Balance C.O.D.)

O Send full information on Communications Receivers and Time
Payment Plan, without obligation.

Name

AR E5Slngm + o o grm omoxsne vsmmmmsnonsasmgns oxsansnsts!-ni) oxoforsle i T GOWEN- 1o - hat o1\ ISR e e .

e
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Centralab Announces a Revolutionary New

SLIDE SWITCH

for Improved AM and FM Performance!

New Design
Saves Space, Reduces
Lead Inductance

Wide silver-plated
brass contacts for
low inductance.

&

Positive coil spring index. / k.
Ya" slide movement @
per position. X _
(4
7z

Compact, Versatile, fits wide range
of high frequency operations!

TO MEET an ever-growing demand, Centralab now
offers you an outstanding new slide switch, designed
for peak AM and FM performance plus maximum
reliability and long service life.

Flat, horizontal design saves valuable space, for
the first time allows short leads, convenient location
to coils, reduced lead inductances for new improved
efficiency on low and high frequencies.

=

Ceramic Trimmers

Bulletin 630

Variable Resistors Ceramic Capacitors

Ceramics

Bulletin 720 Bulletin 630

Bulletin 697

Double-wipe clips assure
constant pressure and
low internal resistance.

&Flaf, one-plane design
permits coil-mounting

directly over switch.

Note these fine points of construction 2nd design:
4-point suspension with “twisted ear” mounting on
base or panel from .038” min. to .052"” max. . . .
Optional size or length of unit — min. 5 clips per
sige, max. 20 clips per side . . . Standard brass
silver-plated clips and contacts with origina] CRL
double-wiping clip design . . . Index life — exceeds
RMA standard 10,000 cycle minimum life test . . .
2 or 3 position, shorting type contacts . . . Move-
ment of slide per position — 1/ inch.

Write for complete information on this important
new switch development. Send for bulletin 953.

Selector Switches
Bulletin 722

RADIO NEWS
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STURDY COPPER-

PLATED U-FRAME —
IRSULANED —
COIL LEAD

BALANCED REED snmmmmmsly
EXCLUSIVE PHILCO :
DRIVER CONTACT —h :

WELDED LEADS sl

PHILCO VIBRATORS are
quality-byilt and engineered
to give the highest standard
of performance; to win cus-
tomer confidence and repeat
business for dealers; to simplify replacements with
the fewest number of types. Concentrate on the
fost-moving Philco Vibrotor line for extra profits!

|1

e
= Y e

r

e e S

June, 1947

Streamline your stock . . .

Steam-up your sales . . .
with PHILCO!

Now is the time—and this is the line— that will enable you to cash-in
bigger than ever on vibrator replacement sales. Sell Philco — the
fastest turning vibrator line in the industry ! Covers over 1,000 auto
radio models, practically all makes, with only 4 types! And look
how Philco helps you get those vibrator customers into your shop,
with fresh, new merchandising slants and local promotion material.

Get this Promotion Material from your Philco

RADIOS

AUTO
RVICED...

SER

WWW americanradiohistorv com

HeABQAVANTERE: PHILLO AUTO RA0S

Distributor Now !

Big 5-foot Auto Radio Service
Banner for the front of
your shop; Handbills—im-
print them with your name,
for distribution in cars in
your neighborhood; Re:
placement Guide Wall Poster
shows at a glance the cor-
rect type for all models.

Replacement Guide Poster
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-
canal | A restrictions are

lifted by one country
after another and ama-
teurs return to the air all over the world, working
DX on a Sunday morning becomes a real test of
skill and equipment.

ESY 1914

With the new National NC-173 you can step up
the percentage of your successful QSO’s to a
new high. Its range and stability are helpful in
holding your contact when the boys from Eng-
land, South America, and Honolulu start crowd-
ing the bands.

Send today for your copy of the 1947 National catalog, containing
a complete description of the new NC-173.

NMNational

Company, Inc.
Malden, Mass.

ti

220/240 volts, 50/60 Cycle.

promptly

esgon report will not permit any

you-fill out the enclosed postcard and return it
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Please write to Department
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for further information
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MAKERS OF LIFETIME RADIO EQUIPMENT
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THE ONLY BOOK OF ITS KIND IN THE WORLD

Basic Vibrator Structures

Mallory Standard Vibrator
Types

Selection of Correct Vibrator

Power Transformer

Has the answers to your
questions about vibrator

power supply designs...

Examples of Transformer

Design

Design Considerations for Other
Applications

High Frequency Vibrator Power
Supply

Characteristics Timi .
iming Capacitor
Typical Vibrator Characteristic Considerations

Data Sheets Design Practices and Methods

Power Transformer Design of Interference Elimination

General Procedure in Designing Vibrator Power Supply Circuits

Transformers Vibrator Inspection Procedures

What do you want to know about vibrators or vibrator power supplies? What kind
of problems are you called on to solve? This book gives you the answers to your
“why’? questions. It will help you to understand the basic principles involved in
vibrator power supplies as well as the designing of such equipment.

The information brought you in the Mallory Vibrator Data Book is complete,
original and easy to understand. Produced by the country’s largest makers of
vibrators, it shares with you sixteen years of highly specialized power supply experi-
ence—and cannot be duplicated anywhere else. It embodies the same kind of
“know how” that Mallory has brought you in such outstanding volumes as the
Radio Service Encyclopedia, the Mallory Technical Manual and others.

Although just published, this great new book—the only one of its kind in the
world—is already in large demand. Order now before the first edition runs out.
See your Mallory Distributor. Price $1.00.

See Your Mallory Distributor for a free copy of the
1947 Replacement Vibrator Guide

B LIL Oy 6 CATIRC, VIBRATORS . . . VIBRAPACKS*. . . CAPACITORS ...
VOLUME CONTROLS ...SWITCHES ... RESISTORS
... FILTERS . s . RECTIFIERS . . . POWER SUPPLIES.

®Reg. U. S. Pat. Off.

APPROVED PRECISION PRODUCTS

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

June, 1947 13
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Amazing Bagai Offer in

iagra Manuals

SUPREME PUBLICATIONS

Wew 1947 Rudio

DIAGRAM MANUAL

3

CIRCUITS FROM NEW 1947 TO POPULAR OLD-TIMERS

Be prepared to repair quickly all new 1947 sets. In
this big single volume you have clearly-printed, large
schematics, needed alignment data, réplacement parts
lists, voltage values, and information on stage gain,
location of trimmers, and dial stringing, for almost all
sets released between June 1, 1946, and March 1, 1947.
A worthy companion to the six previous volumes used
by over 100,000 shrewd radio servicemen. There is no
need to spend large sums for
bulky, space-wasting manuals
or to buy additional drawings
every few weeks — get this
low-priced new SUPREME
PUBLICATIONS manual and
you have service information
on all popular 1947 sets. Cov-
ers 327 models of 52 different
manufacturers, Large . size:
8%x11 in., 192 pages + index.
i s B Manual style bind-

.2 T T a7l ing. Bargain price, 3200
——ma T postpaid, only...... T

MANUAL OF 1801 MOST SOPRAR STIVICE DAGRANE

i 4l
e
Tt

Actual page size is 8v4x11 inches

Most Popular
Models Made by:

R.C.A., Zenith,
Philco, Sears, Fada,
Emerson, Belmont,
Detrola Radio, Majes-
tic, United Motors,
G.E., Westinghouse,
Arvin, Stewart-War-
ner, Admiral, Delco,
Stromberg - Carlson,
Western Auto, Wards,
Sparton, Motorola,
Gamble, Crosley, and
many others.

Speed up and simplify all radio set
repairs with SUPREME PUBLICA-
TIONS Manuals. Service radios
faster, better, easier, sgve money and
time, use these most-often-needed
diagram manuals to get ahead, earn
more per hour. At unbelievable low
cost (only $2 for most volumes) you
are assured of having in your shop and

BGuarantee

All manuals sold on
10 - day trial basfs.
You must be entirely

satisfied or your full
remittance will be
promptly refunded.

Supreme Publications
{In business 14 years)

on the job, needed diagrams and other
essential repair data on 4 ‘out of 5 sets
you will ever service. Every popular
radio of every make from old-timers
to new 1947 sets, is included. Clearly
printed circuits, parts lists, alignment
data, and helpful service hints are the
facts you need to improve your serv-
icing ability. Save hours each day,
every day, let these seven volumes

Post-War Automatic
Record Changers

(1945-1947) record changers, I
Follow simplified factory in-
structions to make needed
|adjustments and repairs.
" Hundreds of photographs I
thou-
| sands of test hints; service
| instructions for all popular |
| makes. Large size: 81§ x 11”7,

|
|
I Service expertly all new
|
]

Iand exploded views;

144 fact-filled pages.
| At your jobber or
| postpaid, only

S

See Your Radio Jobber or Send Coupon —

-
I
I
I

Pre-WarRecord Players,
Changers, & Recorders.

Just what you need to re-
pair quickly thousands of
pre-War automatic record
changers, pick-ups, record-

ual units, and combinations.
Many hundreds of mechani-
cal and electrical diagrams.
Instructions for adjustments
and repairs. Most popular
units of all makes.
128 large pages. 814X
11 inches. Price, only

JE

Supreme Publications

-\
PUBLISHERS OF RADIO BOOKS, MANUALS, AND DIAGRAMS
— S mgrasy

9 South Kedzie Ave.
14

Chicago. 12, Hllinois

furnish diagrams for 80% of all sets.
See pictures of these attractive manu-
als above. Each volume has between
192 and 240 pages, large size 814 x 11
inches. Manual style binding. Send

C iled b;

;\g.d‘r;«;"‘%s:ggmn’f coupon today. You are guaranteed
eer, . .

teacher. author. complete satisfaction.

{ NO RISK TRIAL ORDER COUPON

|
|
I
|
ers, wireless oscillators, man- :
|
|
|
{
|

SUPREME PUBLICATIONS, 9 S. Kedzie Ave., Chicago 12, ILL. =
Ship the following manuals: (Satisfaction guaranteed or money back)

03 1947 | O Post-War Record Changers...@ $1.50
[J 1946 PRICED 3 Pre-War Record Players..... @ 1.50
0 1942 AT ONLY

EE $2-oo O I am enclosing $...... send postpaid. e
O 1940 EACH

0 1939 [0 Send C.0.D. I am enclosing $...... H
0O 1926-1938 @ $2.50 deposit.
NAMOT o, T SV TFAekT: = o) fehe e o/ M= o o) W o o o T tesasisansracasoas
LTV CERIBN £ § 05005000 0004 10 0RO G060.0d 00 0o BBEE o FOBBBS. 1000 d8 8008000
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Frequency-Modulation radio reception is virtually free from natural static—even thunderstorms do not interrupt.

FM Radio—-another world in listening pleasure!

It’s as though the orchestra were right
in the room with you—and the room
suspended in the silence of space. When
you listen to music over RCA Victor
FM, you hear FM at its finest.

Natural static interference ordinarily
caused by thunderstorms does not mar
FM radio reception. You are in a differ-
ent, new world of utter quiet where you
hear only the lifelike music. Moreover,
you enjoy the same perfect reception
day or night.

The vast experience, research and
skills at RCA Laboratories, such as
aidéd in the development of RCA Victor

June, 1947

FM, are constantly applied to all RCA
products, so that each one is always at
the top of its field.

And when you buy anything bearing
the RCA or RCA Victor name —whether
it's a radio (standard, or FM, or both),
a television receiver, Victrola radio-
phonograph, a phonograph record or a
radio tube, you know you are getting
one of the finest of its kind that science
has yet achieved.

Radio Corporation of America, RCA Building,
Radio City, New York 20 . . . Listen to The
RCA Victor Show, Sundays, 2:00 P.M., East-
ern Time, over NBC. "Victrolo" T.M. Reg. U. S. Pat. Ofl.

wwWWwW americanradiohistorv com

With the new RCA Victor AM-
FM sets you'll hear FM radio—and
standard AM radio too, at their
finest. Ask your RCA Victor deale:
for a demonstration of the fine new
Crestwood series of Victrola AM-
FM radio-phonographs.

RADIO CORPORATION of AMERICA


www.americanradiohistory.com

The two filters in the picture (one with side
cut away) are used fo separate two radio
channels coming in on the same anfenno but
on different frequencies. At the end of the

connecting waveguide, the channels are
made fo port company, each going to «
different circuit through its assigned filter.

FOR RADIO WAVES

Thirfy years ago, when all telephone service went
by wire, Bell scientists developed means of sending
dozens of conversations over the same line.

This they did by giving to each conversation a
different carrier frequency; then to separate it from
the others, they used.a device which they had in-
vented -and named—the electric wave filter.

Today, in microwave telephone systems, the mes-
sage-bearing waves pass to and from the antenna
in pipes called waveguides. So scientists in Bell

EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED
16

Laboratories devised a different kind of filter —a
filter in a waveguide. This filter is a system of
electrically resonant cavities formed by walls and
partitions. Waves that set up sympathetic vibrations
in the cavities pass through; others are reflected.

In the Bell System, now, single circuits are carry-
ing many conversations at the same time through
precision wave-filtering.

BELL TELEPHONE LABORATORIES

IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE
RADIO NEWS
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GUARANTEED*

VHF SYSTEMS

NOW AVAILABLE

for immediate installation

Compact . . . rugged . . . serviceable —
three distinguishing characteristics

of the complete Farnsworth fixed station
railroad radio system. lllustrated

here are antenna, transmitter,

receiver, power supply on indoor

mounting rack, and local control unit.

Progressive railroads have waited many
years for railroad radio communications equipment in which
they could invest with confidence. .

Now Farnsworth engineers and designers —the same
men who pioneered the adaptation of radio to rail com-
munications —have developed practical, reliable, guaran-
teed* railroad radio communications equipment which
merits capital investments.

Farnsworth systems are thoroughly engineered to meet
the unique and exacting standards of railway operation . . .
carefully designed to provide maximum usefulness and flex-
ibility . . . comprehensively planned to comply with regula-
tions of the FCC and ICC, and the specifications of the
AAR . .. exhaustively field-engineered over a period of years
to guarantee simplified, low-cost maintenance. Developed
systematically and without haste in one of the world’s great

Fewens

electronic laboratories, Farnsworth systems represent the
best equipment designed and produced for this highly im-

portant service. z

Write Dept. RN-6, Farnsworth Television & Radio Cor-
poration, Fort Wayne 1, Indiana.

Farnsworth guarantees this equipment for a period of one
year against defective design, material and workmanship,
and agrees to remedy any such defect in any railway
electronic unit of its manufacture, provided that the unit -
is returned intact, bearing original serial number with all
transportation paid, for Famsworth’s examination at its
Fort Wayne, Indiana, factory within one year and thirty
days from date of purchase. This warranty does not, how-
ever, extend to tubes or moving parts (components which
carry the guarantee of the manufacturers thereof).

M

Farnsworth Radio and Television Receivers and Transmitters * Aircraft Radio Equipment ¢ Farnsworth Television Tubes ¢ Mobile Communications

and Traffic Control Systems for Rail and Highway °
June, 1947

The Farnsworth Phonograph-Radio ¢

The Capehart * The Panamuse by Capehart

17
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performance
long _life

economy

TYPE 211H: Amperex-improved
version of o versatite fovorite
Anode connection from the top and
other refinements permit use of
1500 volts on the plate for power
outputs of 220 watts at 30 Mc.

TYPE 866A: Thoroughly tested and
approved mercury vapor rectifier
for small transmitters, diathermy
equipment and exacting require-
ments of industrial heaters. Two
tubes will give a direct current of
Y2 ampere at 3180 volts.

TYPE 8008: The next larger size in
the Amperex comprehensive mer-
cury vapor rectifier series. Has the
modern base insuring most efficient
connections for filament power.

TY?E ZB120: An exclusive, Am-
perex development. Designed pri-
marily as a zero bias Class B
amplifier and modulator. Two tubes
in this service will give 250 watts
output. Widely specified for many
other services.

i

And ali other types you need.
Write for technical roting and
data sheefs.

AMPEREX

ELECTRONIC CORPORATION

25" Washington St., Bklyn 1, N, Y.
Cables "ARLAB" * in Canoda and
Newfoundland: Rogers Mojestic Lid.,
622 Fleet SY. West, Toronto 28, Can.

% Presenting latest information on the Radio Industry.

By FRED HAMLIN

Washington Editor. RADIO NEWS

WE FLEW all the way to Panama to
get a couple of interviews with the
boys who managed radio for the
Navy's South Pole expedition, and
whaddya think? We ran into one of
the top men who told us he had joined
the Navy in the first place as the re-
sult of an article he read in Rabpro
NEws and is one of our constant read-
ers. He is Lieut. Robert L. Nichols,
formerly WI9KXU, of Xenia, Ohio.
Lieut. Nichols, who became a ham
in 1938, joined the Navy communica-
tions reserves after reading about
them in Rapio NEwS in 1941. He was
a radar expert with one of the first
night fighter units in the Pacific, and
in the fall of 1944 joined Squadron
VFN 109 aboard the USS Enterprise
—the first night fighter group to work
from a flattop. With this outfit
he was an airborne radar officer and
saw action over Iwo Jima and Oki-
nawa, among other hot spots. He was
also at Bikini for the big bomb tests
4s an observer for the Airborne Co-
ordination Group of the Naval Re-
search Laboratory at Washington,
D. C, his now permanent base, and
became airborne electronics officer for
the South Pole show, known in Navy
circles as Operation Highjump.

NICHOLS REPORTS that he had
fourteen men on his staff at Little
America, and a lot of equipment. In
order not to make tests under prac-
tical working conditions too fancy—
one purpose of the expedition was to
see how normal equipment would react
under abnormal South Pole conditions
—most of his equipment was strictly
standard. Radio units installed in-
cluded four or five sets of SCR 610’s
(FM) and the AM 694, both from the
Army Signal Corps. Indeed, most sets
used on the ice were of Signal Corps
origin. The 694 was especially effi-
cient, Lieut. Nichols says. It was used
as the key equipment in communicat-
ing with ships standing-by off Little
America to supply the ice-cap base
and pick up personnel when explora-
tion was completed.

THE SCR 610 is an FM transceiver
and was the first to begin operation
at the new base. Installed in a Navy
weasel, it began portable operations
as soon as it hit the ice and before
the camp was completed. Only trou-
ble encountered was a shortening of

WWW americanradiohistorv com

the efficiency of its batteries owing to
the unusual conditions. . . . Another
movable that performed well was the
SCR 536, better known as *“‘handie-
talkie,” which saw some service, but

not as much as might be expected.

It had a maximum range of half a
mile but since Little America was
based on an ice cap extending scores
of miles in all directions, hand signals
were used more often than not. . . .
Other equipment included the hand-
generator transceiver SCR 694, the
Navy TBW high- and low-frequency
transmitter, two TCS high-and-low
receivers, the high frequency AN/
ART13 transmitters, used in the planes
which based at Little America, and the
v.h.f. transceiver AN/ARC-1. There
were also RBC-2 and RBM-1 receivers
to pick up long-distance stuff.

MAJOR TROUBLE ENCOUN-
TERED in the Antarctic was that
installations were actually one hun-
dred or more feet above the ground.
Literally, you had to put them on ice.
Result was that shielding was difficult,
grounding impossible. Generators in-
terfered constantly, sometimes with
damaging effect. The noise level was
high until batteries were substituted
for generators wherever possible. Bat-
tery chargers were substituted, for in-
stance, for d.c. motor generators.
More elaborate shielding than normal
was also used for the dynamotors.

OTHERWISE TRANSMISSION was
clear and the entire area practically
static-free. Sun-spot silences were
more frequent. The only additional
major difference that Lieut. Nichols
noted was that.anything you did took
more._ time. It was more difficult to
start gas engines, getting from one
place to another in the snow was
tough, and warm clothing and gloves
interfered with rapid-fire work. It
follows that the lieutenant and his
crew worked two 12-hour shifts and
many of them were going eighteen or
more. A couple of times, he worked
clear around the clock. One thing that
made you forget to go to bed was that
it was daylight all the time. . . .

HAM RECEPTION at the South
Pole, Lieut. Nichols reported, was ‘“‘as
clear as next door,” and this was con-
firmed by another ham on the High-
jump operation—Armory H. (“Bud”)

RADIO NEWS
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NO PREVIOUS RADIO
OR ELECTRICAL
EXPERIENCE NECESSARY

DeForest’s Training, Inc. provides
every major home study aid to help you
learn Radio-Electronics rapidly and thor-
oughly . .. to give you the experience and
confidence needed for a responsible, Good-
Pay Job, or to Start a Business of Your Own!
Here is a REAL opportunity field for YOU

. . « when you are a trained Radio-Electronics
man! Just think of the tremendously exciting
future ahead of FM Radio, Aviation and
Broadcast Radio, Sound Motion Picture Equip-
ment, Servicing and Sales of Radio Equipment,
etc. Put yourselfin this picture . . . See how you
can benefit from a PRACTICAL training in this
fascinating work! Think, too, of the coming possi-
bilities ahead of Radar, Facsimile and Television.
Send TODAY for the interesting, opportunity-
revealing book, “Victory for You!” See ﬁow others
probably no more talented or ambitious than you,
have advanced in earning power after
this training . . . how YOU can do it

too! Mail the coupon NOW! VETERANS!

Big things are happen-
ing at DeForest's Train-
ing, Inc. for veterans!

YOU USE

See h
16 MM “LEARN-BY-SEEING” | yourseit Wir1100T
MOVIE i COST for a GOOD JOB

or a BUSINESS OF
YOUR OWN in the vast
Radio-Electronic op-
portunity field.

DEFOREST’S TRAINING, INC. INCLUDES
INSTRUCTION IN MOTION PICTURE
SOUND EQUIPMENT, FM RADIO AND
. TELEVISION . . . RESIDENTIAL TRAIN-
ING IN OUR MODERN CHICAGO LAB-
§ ORATORIES ALSO AVAILABLE—ASK US
FOR INFORMATION!

DeFOREST'S (.06 e inas

June, 1947

| E. B. DEVRY, President

RADIO

ELECTRONICS
Tte Practical

“HOME-TESTED"”

Hodern “AB-" Way

WITH THE HELP OF
A EIGHT Big Kits of Actual “Learn-by-Doing” Radio

Parts and Assemblies with which you make 133 fascinat-
ing SHOP METHOD EXPERIMENTS in your own home!
Imagine building 7 different Radio Receivers that operate'

B A 16 mm Home Movie Projector and Twelve Reels of

“Learn-by-Seeing” Home Movie Films . . . for picture-
clear, fast understanding of Radio Fundamentals!'

(H Modern, well-illustrated, Loose-leaf Les-
sons, prepared in clear, simple, understand-
able language . . . to guide you throughout
your training!

THEN GET THE HELP OF
OUR EFFECTIVE
EMPLOYMENT
SERVICE

DeFOREST’S TRAINING, INC.
2535-41 North Ashland Ave., Dept. RN-D6
Chicago 14, Illinois, U.S.A.

Send FREE “VICTORY I'OR YOU!” BOOK, showing how I may I
make my start in Radio Electronics.

Name Age I
Address Apt I
City Zone State

0 If under 16, check here 0 If a discharged Veteran of I

for special information. World War IF, check here.

19
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When you've set down ev-
erything you can think of,
for the transformer you
need, there's still one vital
specification to be added—

MERIT Quality.

EXPORT DEPARTMENT: -

1607 Howard Street, CHICAGO 26, U. S. A.
Cable Address: MERIT

‘ME e 2
E - ._;‘EII COIL AND TRANSFOR NER e

REE et
2808885,

F02030003%3 5

B
TRANSFORMER CORP.

TELEPHONE
4427 North Clark St. Long Beach 6311 CHICAGO 40, ILL.

WV americanradiohistorvy com

SPOT RADIO NEWS

Waite, Jr. Mr. Waite was on the trip
as a civilian observer for the Army
Signal Corps, and it would have been
difficult to pick a man with more ex-
perience. Formerly ham W20AI (re-
cently he’s called at W2ZK) Waite
joined the Navy in 1923 as a- radio
man and was with Byrd on the South
Pole expedition in 1933-35, one of four
operators who made the trip. In 1934
he ran “the world’s southernmost sta-
tion,” - KFY. He also tested winter
equipment along the Alaskan highway
in 1943 and set up facsimile and voice
equipment for the invasion of France
in 1944. Bud is a big anti-generator
man himself as a result of his wide
experience, but was along on the High-
jump show only as an observer. He
spent a lot of time at the 500-watt sta-
tion two miles away from the main
base and reports picking up anywhere
you want to name with varying clarity.
He logged more than a hundred ham
stations during his stay.

RADAR AND V.H.F. were used for
the first time in the Antarctic on the
trip. Special airborne search radar
was used on the twin-engine Douglas
which flew from Little America. In
the ships were v.h.f. receivers operat-
ing on a frequency of 140 mc., produc-
ing noise-free communications on line-
of-sight ranges. Airborne also were
radio altimeters and automatic direc-
tion finders. “Racon,” portable radar
beacons set up at either end of a run-
way which a radar operator in a plane
picks up and uses to guide the pilot
into the correct landing area when
visibility is poor, was used, but only
experimentally. It worked all right.
So did another radar combination—
dropping long strips of metalized
paper “ropes” onto the ice and using
the reflection obtained on the radar
scope as a surveying marker, . . . All
in all, radio worked successfully, and
should prove a boon to future explor-
ers of the Antarctic, according to these
experts.

GETTING BACK to the U.S, latest
word from the Federal Communica-
tions Commission is that the modified
industry plan for short-distance mobile
radio services, approved by FCC this
spring, is being applied with apparent
success. Although there are still some
bugs in the program, FCC has allo-
cated plenty of room for the units to
operate. Other things being equal, the
Commission predicts that everybody
will get the service he wants as the
program works out. A couple of words
of warning were added, however; it
will take about three years to get the
program running smoothly all along
the line; and certain short-distance
services are still in an experimental
stage.

BIGGEST BOTTLENECK in the pro-
gram was awarding additional fre-
quencies. This the FCC has broken.
Modified assignment has been made of

RADIO NEWS
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FOR EVERY JOB ...

@ Use of the right screw driver for the

job is a factor which, multiplied many times during
the course of a working day, affects production important-
ly. Snap-on helps.you select the right screw driver . . .
makes more than 75 different models, including Phillips
screw driver in both one piece and detachable heads,
Reed & Prince drivers, offset and hammer head and spark
testing drivers . . . in fact, every type of screw driver
needed for industrial-use.

Snap-on OCTO-GRIP screw drivers in particular are
built for modern production needs . . . with nickel-molyb-
denum alloy steel blades . . . tested precision ground hard-
tempered tips, non-slip shock-proof OCTO-GRIP plastic
handles.

Snap-on screw drivers, like Snap-on’s 4,000 other tools,
June, 1947

o S b S STET

are distributed, through 37
factory branches, one of which is con-
veniently near you. Write for information.

SNAP-ON TOOLS CORPORATION

8120-F 28TH AVENUE L2 KENOSHA, WISCONSIN
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RADIOM E"! Here’s the

Way to Bigger Pay

A Complete Practical Set of

Yours FREE

To Try 7 Days

NOW — a new 1947 set
of practical, ‘‘down to
earth” books for the
man who wants to get
ahead in RADIO and
realizes he must know
modern radio and tele-
vision to handle a big-
ger job. ‘“‘Applied Prac-

a "S‘
o47 Edition 5
PRESS

tical Radio’’ gives the
radio worker the informa-
tion he needs to advance in his
job or radio business. Yet, this
great set is written simple enough
for the beginner. This is the only set of its kind
In America today.

APPLIED PRACTICAL RADIO
Tells All in 3 Handy Volumes

Here is practical, working knowledge of RADIO as
it is used TODAY—from basic principles to latest
advances in Television. The
facts are boiled down, in-
cluding the ‘‘know how’’ to
construct, install and serv-
ice all types of Radio and
Television apparatus.
Unique picture instruction
method takes equipment
apart to show what makes
it work and how to keep it
going.

FREE!

1 year of Con-

sultation Service
& Tech Bulletins
included

Everything New in Radio
Made Easy

The hundreds of interesting up-to-the-minute sub-
jects covered include Fre-
quency Modulation, Tele:
vision, Auto Radio, Public
Address Systems, Multi-
Band Recelvers, High Fre-
quency and Short Wave—
everything in radio today
from A to Z. Almost 1000
Dpages with 600 illustrations
and new diagrams.

Send No Money — See Books Free

But don’t take our word for what these great books can

do for you—see them yourself. Just fill in coupon be-

low and mall it today. Coyne

,sre;ngsLyou "IAé’PLIED PRAC- b
RADIO to look over 7

days FREE. If you feel set Backed Y o

Coyne School’s
20 years of
Radio shop

10 to 1 GUARANTEE

Set must eorn 10
times its. cost or

Coyne sends money
back on its return
at end of 1 year.

isn’t everything we say AND
MORE. just return it at our
expense and you owe nothing.
If you keep the set you need
pay only $3 after 7 days and

- $3 per month (see coupon).
You can’t lose on this offer, so
don’t delay—send that coupon
NOW.

COYN‘E ELECTRICAL SCHOOL
Radio Division, Dept. A7-T3
CHICAGO 12, ILL.

EDUCATIONAL BOOK PUBLISNING DIVISION,
COYNE ELECTRICAL & RADIO SCH(}OL. Dept. A7.T3,

500 S, Paulina St., Chicago 12, II ]
Send me Coyne's new 3-Volume Set, ‘‘APPLIED
PRACTICAL RADIO" for FREE examination. After 7 |
days I’'ll either return it and owe no:hinf or pay $3
an 3 a month to total £10.75. Or I'll pay $9.75 I
cash price in days. Include 1 . C‘:msult.a
tion Service. Technical Bulletins and 10 to 1 Guar |

I antee.

I NAME. .. coeresosesavescooccconnce AGE...... I
ADDRESS .. .% ceseesoeonannainnnnnas Cnaaae o |

N b oy W BB 8, 5 4

TOW! ONE.... STATE....... |
O 8end C.0.D. I'll px postman $9.75 plus C.0.D.
fee. BSame monhey ba guarantee after 7-day trial.

SPOT RADIO NEWS

136 already available frequencies in
the band 30 to 40 megacycles for emer-
gency and public utility short-distance
communication, primarily to and from
boats and vehicles. Police, forestry
conservation services, fire depart-
ments, highway maintenance outfits,
urban transit systems, vessels, busses,
trucks and utilities will be among
those benefiting by the allocations.
FM will be favored to reduce receiver
noise.

ALSO OKAYED are 166 additional
frequencies higher in the spectrum—
152 to 162 mc.—but here indications
are that AM as well as FM will be
used. AM works in these frequencies
with almost a complete absence of nat-
ural static, electrical noise, and long-
distance interference. Another impor-
tant feature—a full sized antenna need
be no longer than 18 inches. This is
expected to prove a distinct advantage
on both railroads and automobiles. . . .
Although the FCC had previously al-
located 60 of these 166 frequencies to
the railroads, these 60 are now nailed
down permanently for such use. Rails
can therefore go ahead with long-term
plans and a boom in railroad radio is
expected to result.

FCC EMPHASIZED that while these
frequencies are earmarked for ‘‘urban
mobile” service, allocations to some
specific services have not been per-
manently determined as this goes to
press. Taxicab radio, and radio tele-
phone service to automobiles, planes,
and boats, for example, are still con-
sidered either experimental or devel-
opmental. Also the question of shared
use of tertain frequencies between re-
lay broadcast stations and other
classes of stations is a “matter of con-
tinued study.” FCC will “discourage”
any increase in “point-to-point radio
stations operating on these frequencies
to provide short-distance toll tele-
phone service where wirelines are not
available.” The Commission adds that
present installations of this type will
be permitted to continue operation.
But no new ones will be approved ex-
cept “on such higher frequencies com-
monly termed microwaves.” All new
allocations became effective May 15.

SALES ARE BOOMING all along
the radio front, according to latest
word from the Radio Manufacturers
Association. Significant because, by
implication, it means that there will

|be a parallel demand for receiving

sets, is the RMA survey indicating that
manufacturers of broadcast transmit-
ters received orders for $26,476,087
worth of transmitter and studio equip-
ment from broadcasters in 1946. A
total of $6,491,067 worth of orders were
delivered. . . . The RMA survey, made
among its members, showed that more
than half of the orders, dollar-wise,
were for AM stations. The rest were
split evenly between FM and televi-
sion. Sales billed for AM equipment

WWW americanradiohistorv com

represented about three-fifths of the
total deliveries, also dollar-wise, while
total television sales exceeded those
of FM stations. This is attributed to
the higher cost of television transmit-
ters.

LOOKING AHEAD RMA sees a rec-
ord year for 1947 in set production.
FM will play a leading role. Manufac-
turers are planning to produce ap-
proximately 2,600,000 FM receivers
during the year, . RMA’s survey shows,
although the majority will be AM-FM
consoles due to higher FM manufac-
turing costs. The figure, it should be
added, is a top estimate. A special
RMA committee on FM takes a more
cautious view, estimating that the
production will be between 1,800,000
and 2,100,000. They explain the lower
figures on the grounds that they anti-
cipate production troubles before the
end of the year. The Association con-
firmed FCC Chairman Charles R.
Denny’s forecast that there will be
700 FM stations on the air by the end
of the year, and emphasized that radio
manufacturers are as eager to keep
production up with demand as are the
broadcasters. But manufacturers must
also serve the needs of AM broadcast-
ers.and their millions, it was pointed
out. Publicity by some FM broadcast-
ers advising listeners not to buy a radio
set unless it has an FM band the manu-
facturers regard as ‘“destructive to
FM.” Pointing out that it has taken
some 25 years to develop today’'s AM
programs and public, RMA stated that
“it is obvious that the creation of such
an audience for FM will take some
time.” Before that is accomplished, it
will benefit both AM and FM if present
AM listeners are given the best that
the manufacturers can offer.

FM PRODUCTION, regardless of
the round-figure predictions, is no
cinch, the manufacturers emphasize.
“Volume production of FM receivers
takes plenty of engineering and pro-
duction know-how,” they state. “While
the set manufacturer is integrating
FM in his over-all program, he must
maintain volume production in his
plants to afford an FM organization.
Without AM volume production, FM
costs would be sky-high.” Last year
FM “lost millions of dollars” for manu-
facturers. Reconversion, supply short-
ages, and lack of trained labor tended
to slow FM production. Improvements
began showing early this year, and
large-volume production is now well
underway. . . . Breakdown of produc-
tion trends indicates that biggest 1947
volume will be in AM-FM console
models with phonographs—more than
1,500,000. Second largest volume will
come in the AM-FM table models re-
tailing over $50—some 800,000. An es-
timated 43,000 AM-FM’s will retail for
less than $50, and the rest of the total
production will be covered by some 70,-
000 AM-FM consoles without phono-
(Continued on page 154)

RADIO NEWS
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RELIABLE RADI

"QUALITY TUBES = =
make my clients’ sets play better.
...That's why | install and sell KEN-RADS!”

HERE'S real satisfaction in knowing that

the owners of radios you've repaired will be
pleased customers. And your income will benefit
accordingly, for repeat business makes your
cash register sing a merry tune indeed!

When you install Ken-Rad Quality Tubes,
you've taken the first step toward building a
clientele of friendly boosters. Continuous
General Electric and Ken-Rad research assures
a product superior in tone-performance. Scien-
tifgc large-scale production gives uniformity—
Ken-Rad tubes do what their ratings call for!

& Write for Booklet ETR-62, which pictures
and describes Ken-Rad's outstanding group of
1947 displays, counter-cards, and other sales
aids fortube dealers and service-men. Here are
brand-new pieces that will do areal job of pro-
moting your business and increasing your
profits! Send far Booklet ETR-62 foday!

High now, the graph of Ken-Rad tube per-
formance keeps climbing. Great facilities inlabo-
ratory study and development, in designing
skill, in manufacturing know-how, join to
create a product that grows steadily better—
one that remains ahead, both electrically and
in léngth of usable life.

Anchor your repair business to customer satis-
Jaction by installing and selling Ken-Rads! Then
use the brilliant, effective 1947 Ken-Rad displays
and other sales aids to enlarge your list of new
clients. That is the tested recipe for PROFITS!

178-F5.-8850

DivisioN OF GENERAL ELECTRIC COMPANY

SCHENECTADY, NEW YORK

> < . 1
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Wells ““Best Sellers”

Here are just 4
in our tremendous new

real savings.

These items or any others listed in our ¢

ds and W

attention is given to your nee

ment.

MALLORY STANDARD
RECTIFIERS

Type 36B7 single

bridge circuit rectifier.
Magnesium-copper
sulphide type noted for
long life at high cur-
rent output. Recommended for battery chargers,
battery substitutes, or wherever a source of low
voltage D. C. is required. Special price—$4.85 each.

115 VOLT 60 CYCLE A.C.
GAS ENGINE GENERATOR

Built for Army field duty by Onan
and conservatively rated at 350
watts. Smooth, quiet
running gas engine will
self-start if used with a
12 volt storage battery.
Battery recharges auto-
matically. Carrying cart
fitted with aircraft
wheels and tires for easy
portability. Shipped
complete with carrying
cart, battery table, tools and instruction book—
only $149.50.

of thousands of Wells radio-electroni
Chicago show rooms.

find an endless variety of top quality parts an

atalogs may be ]
ells’ liberal guarantee backs every ship-

phase, full wave,.

¢ values now being f‘eature:d
Visit us if you possibly can. You will
d equipment at prices that represent

ordered by mail. Careful

PANORAMIC ADAPTOR

This is the Navy version of the now-famous aid to
improved station operation. This unit was built for
continuous use and is consequently more rugged than
commercial types. Operates on 115 volts, 60 cycles.
Available in two models: RBU (50 KC sweep) and
RBV (100 KC sweep). Either

model only $94.50 each.

WALKIE TALKIES

Complete portable Army units
ready to operate. Phone trans-
mitter and receiver tunable over
a continuous band from 28 to 52
mc. Crystal calibrator. Complete
with tubes, battery, handset, crys-
tal and telescopic antenna. Re-
newed and tested by the Govern-
ment—only $45.00 each. Extra
batteries (80 hours)—$4.75
each. Adaptor for use with com-
mercial type batteries—$2.50
each.

All prices F.O.B. Chicago

The following lists or catalogs now ready: Amateur Catalog
H200A, relays, volume controls, resistors, oil condensers, mica
condensers, micro-switches, transmitting tubes, phone jacks and
plugs, Jones strips.

Watch for the Wells Display at Your Jobbers

SALES, INC.

320 N. LA SALLE ST., DEPT. R-6, CHICAGO 10, ILL.

24 RADIO NEWS
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The very ﬁnesf:Vibrotoi"_, de ever offere

Head and shoulders over any similar handbook, this new 1947
edition is crammed with every conceivable fact relative to the
efficient servicing of auto radio power supplies. The most com-
plete vibrator cross index ever compiled; a 23 page replace-
ment list by brand names, buffer circuit diagrams, complete
vibrator installation instructions, a six page article on the theory and use of the
vibrator written by a leading authority; vibrator indexes by types, by numbers and by
base diagrams. .. all this and much more is contained in the pages of this valuable
manual. Designed to simplify the present-day problems of vibrator servicing, this hand-
book is an invaluable addition to any service library. Send for your free copy today.

Kadecarl”
ELECTRONIC DISTRIBUTOR & INDUSTRIAL SALES DEPARTMENT

MAGUIRE INDUSTRIES, INC. « 936 N. MICHIGAN AVE. « CHICAGO 11, ILLINOIS
EXPORT DIVISION ¢ SCHEEL INTERNATIONAL, 4237 N. LINCOLN AVE., CHICAGO 18, ILL. ¢ CABLE HARSCHEEL

I A B A B EEEENENEENENENNENNNENENNENENY XN
ELECTRONIC DISTRIBUTOR & INDUSTRIAL SALES DEPARTMENT

: " MAGUIRE INDUSTRIES, INC. » 936 N. MICHIGAN AVE. « CHICAGO 11, ILL, :
PLEASE SEND MY FREE COPY OF THE NEW RADIART VIBRATOR
® GUIDE AND CATALOG, POSTPAID, TO THE ADDRESS BELOW: @
+  NAME -
o STREET =
& CITY STATE °
L) 7 ) i "'Y
ooaeooo‘oogonoooooeoooooooooo,oozg
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Choose one of these
3 GREAT NEW DEALS

Includes TEST EQUIPMENT, TUBES, PARTS, TOOLS

3 complete going-in-business packages. (If necessary they can be changed o suit your needs.)

There never was a better apporfunity than now to start a profitable
business of your own. No fuss, no worry. Here's everything you need.
Details upon request. Write, wire ar phone!

7 1
TEST INSTRUMENTS

Compact = Accurate ~— Priced Right!

Jeweled Meter ® Range Selector Switch

All multipliers bridge tested for 1% accuracy

Zero adjustment-—built in botteries

Molded bakelite case only 3-15/16" x
2-7/8" x 2"

MODEL 451A
AC-DC

Volt—Ohm—
Milliammeter
A dependable instrument of
wide utility—sensitivity 1000
ohms per volt.
Ranges: Volts AC, DC, and
Output Ranges,
0-10/50/100 ’500/1000:
Ohms full seale, 500,000.
Ohms cénter scale, 7200.

NET complete with batterics. ...

RADIART AERIALS

The Quality leader o Recognized by
everyone e Admiralty brass rods o
Triple plated & Permanently rattle
proof e Static muffler ball o Polye-
thelene insulated Hl Q lead with pro-
tective vinylife covering ¢ Supplied

@ with single pin (Motarola) connector
and adaptor for bayonet style (Delco
and Philco) fittings.

TYPE CF3-63

A two insulator side cowl mount—3 section
63" rod—supplled with 3 insulators and wedge
adaptor to it 959% of al! car bodies 99
—complete with 48 lead. l

List price $4.95—our price.........

7 TYPE CFA3-63

All angle cowl or fender mount—A modern
Radiart development—fits all body contours,
straight or curved, cowl or fender. 3 section 63"
rod easily adjusted to vertical with- 99
out tools—complete with 407 lead. ]

List price $5.45 we sell for.........

PHONO PICKUP CRYSTALS

Stondard types—Set Manufacturers close-out
—all Guaranteed

i‘ Webster F2—Replaces L26-L40-
L70 etc.—pin type terminals—1
oz. pressure—1 volt output--5000

cycle cutoff.
List price 85.00—you pay us.....

149

SHURE P83—W57A-—pin type
terminals—3; oz. pressure—1.6
. volt output—6000 cycle cut off.
g8 List price S4.45—our Special.....

198

Astatic L-70—new postwar design
—solderterminals—1 14 6z. pressure
—1 volt output—4000 cycle cutoff.
List price £5.55—we quote you..

198

MODEL 312
Volt—Ohm—
Milliammeter

An cconomy pocket meter

featuring a 2° moving vane

mcter.

Reads: AC-DC volts,
0-25/50,/125/250;

Mills AC-DC, 0-50;

Ohms, 100,000;

mfd. .05-15.

Jacks provide range

selection.

NET Complete withcorq and plug,......

GENERATOR CONDENSERS

PHILCO part No. 61-0177—.5 mfd.—
%" x 134"—4" lead-stotted mountin
strap for easy installation—Standar
Merchandise—not war surplus—Present
list price $1.00,
Our speciol—

over 85% off ........i...u0n 14‘

PHILCO BEAM OF LIGHT

Selenium cell only. no holder. postpaid.
(Puts new life into Philco Changers)

Sapphire needle only, no mxrror,

postpai

]80
120

675
'@f&m FAMOUS “LITTLE TRIPLETTS"

The little Testers with the big 3’ Meters
Bakelite cases 3%." x 57" x 2%A"

Range selection switch—long, easy to read
scales. We made a good buy—here they are
at rock-bottom prices—The greatest buy
ever offered in precision testing equipment.

200 WATT SOLDERING IRON

FAMOUS HEXACON ELECTRIC'S MODEL 201

FEATURES:

Full 200 watt re(pmceable element. 34" tinned Copper
tip, replaceable. One piece drawn case-gun metal finish..
¢ heavy duty cord—stand included. Comfortable, well
balanced handle. Operates on 110 voits—AC or DC.

List Price $8.00
369

ALL RUBBER
LAMP CORD

Underwriters Approved brown rub-
ber covered insulated parallel Cord—
“zips” apart easily—non fraying—
deluxe—way above average quality.

500 989

Model 650SC - OUTPUT METER

A 4000 ohm constant impedance
AC volt meter with ranges of 0-1.5-
6-15-60-150 volts. Conversion
chart for reading DB level from—
10DB to 435 DB. 100 microam-
pere meter. Excellent for receiver
alignment, level indicators in re-
cording equipment, general use on
electronic apparatus. Regularnet

24.50. A"one time only”
Special 1049
buy Bty . iasminaie

Speed up your heavy work—

Save time—savemoney at...............
OUTPUT TRANSFORMERS
Clean stocks =— long leads — :
mounting feet ~— made to fit
where 'you need them. A
For F6-6K6—to 4 ohm voice coil = I
~—size 2¥ x 154" x 134" =
50L6-35L6-25L6 to 4 ohm voice coil
1847x 154" x 1347,

Specify quantity of each type you
need At wed h'tn 1wy LT Feselid

MULTI-USE WIRE

Stranded No. 22 tinned wire—glass
“ROCKBESTOS"” 1000 volt insula-
tion—freproof aircraft wire—a war-
time development—at this low price

S you can use the best—
100 1000
feet..... 45( 389

Order from the Ad
Write - Wire - Phone

feet. .....
JEWELLED PILOT
LIGHT ASSEMBLIES

@ Candelabra-screw base for 110 volt
lamp.

@ Mount in 1" hole.
@ Lamps removable from front of panel.

@ Available marked 1-2-2 or 4 on back
of white lens.

YOUR CHOICE net ........ ]9‘

Checks voltage and polarity.
Range: 0-440 AC-DC volts—defi-
nite indications for 115, 220, and
440 volt lines. Separate polnnzed
vane for AC or DC indication.
Built in test leads. Excellent for
checking wiring, fuses, general fac-
tory installation and maintenance,
Every plant — every electrician
needs several at this low 95
price. Regular net 16.67 8

Special at.....

26

Include full remittance with orders of £3.00 or less.

Include 25% deposit with all C.0.D. orders of
$3.00 or more.  Prices subject to change without
notice.

SEND FOR FREE CATALOG

KI"\VIU SUPPLY &

ENGINEERING CO., Inc.

129 SELDEN AVE.

wWwWwW americanradiohistorv com
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MAKE MORE MONEY

OET THESE 2 B/G BOOKS

You men already in Radio know how great the des
mand is for trained, experienced servicemen, oper-
ators and technicians. You know how fast the field teresting Facts you Learn
is growing and how important it is to keep up with with the FREE MANUAL.
developments — F.M. Receivers, Electronics and I. Routine for Diagnosing Radio

Here’s Just a Few of the In-

Television. You know, too, a fellow cannot learn
too much about any industry for REAL SUCCESS.
Whether you have experience or are merely IN-
TERESTED in radio as an amateur, you must
recognize the WONDERFUL OPPORTUNITY
right within your grasp to cash in on your natural
abilities. Make them pay dividends. Get into the
EXPERT RADIO SERVICE FIELD. Be an F.M.
and TELEVISION specialist—OWN A BUSINESS
OF YOUR OWN, if you prefer. Fill out and mail

Troubies., R

. Preliminary Inspection of Re-
ceivers.

. How to Check Power Supply.

of Receiver.

. How to Trace the Circuit and
Prepare Skeleton Diagram.

. How to Test and Measure Volt-

2
3. How to ldentify Various Stages
5
6.

ages. )

. How to Test Speaker in Audio
Stages.

. How to Test Detector, I. F.,

~

R.F., and Mixer Stages.

. Complete Reference Table for
Quickly Locating Receiver
Troubles.

SHOP METHOD HOME TRAINING

FROM A REAL ESTABLISHED RESIDENT SCHOOL
Now the famous National Schools brings its exclusive Shop-Method of training
right into your own home. You can learn the most up-to-date, approved

projects, systems and circuits step by step in your spare time. This
is the sound practical training you want and need—the develop-

ment of experienced instructors working with thousands of
students right in shops, NEW F.M. broadcast studios

and experimental laboratories of NATIONAL
SCHOOLS—one of the most advanced trade edus
cational centers in the world.

<& VETERANS

If you qualify for training

under G. L. Bill, check

the coupon for a Spe-
cial Bulletin.

© ™

the coupon below for all the details of our plan,

Get the Latest Inside Information—Short
Cuts—Trade Secrets by

LEARN BY DOING

Work with Real
Experimental Equipment
Furnished without Extra Cost
as Part of Your National Training

Experience is the best leacher. You learn by
experience with the exclusive National Shop-
Method of Home Training. In the course of your
study you actually build various types of receivers
—a powerful superheterodyne, a signal generator,
an audio oscillator and others—You make tests and
conduct experiments that’ show you the why and
how of things. You understand what makes the
various elements of électronics operate because you
actually see them work for you. Not only do you
gain marvelous experience by this method of learn-
ing but you receive valuable equipment you will use
on the job in the practice of your profession as an
electronics expert. Mail the coupon and learn what
this means to you.

FREE LESSON INCLUDED

Examinotheexclusive National Shop Method of Home Training. See for yourself
howsound and practicalitis. Beconvinced that you can learn Radio, Electronics,
TFelevisiom—quickly and easily in Your spare time. You can’t tell until you try.
Thistrialis ABSOLUTELY FREE. Fillout the coupon immediately while you are thinkin:
about it and drop it in the mailat once.

Mailthecoupon hereforthe hooksthat tellyou the completestory of the marveious e NANCE ot 8 ok brorncorei Lttt & s 160 o S s T rgranercns 3 5 7415 71008 = ey memomew 1 5 S AGE
eystem of training in Radio, Electronica and Television. Leatn the facts of this exolusive
shop-method of homo triining, See for yourselt! DECIDE FOR YOURSELF)

This is the MODERN SYSTEM OF TRAINING: it matchest he rapid progress constantly
being made in Radio, Television and Electronics, It is TIME TESTED, too, Nationat
Behoola has been training men for more than a third of a century. it is the very same
training that has heiped thousands to more pay and greater opportunity, CITY

You owe it to yoursel f{—your future—ta rend the book “Your Futue in Radio. Electronics
sud Television'—FREE to you when you scnd in the coupons

June, 1947 ’ 27

Coupon and
prove to
yourself what
YOU cando
in RADIO!

Be Sure of Your Success And Security

Don't let your post-war ambitions lag. Don't let YOUR future depend on
others. Build a career tor yourseit. Never in gll history has the returning
serviceman, or war worker been confroated with such a great future if he
reaches out nnd eraspait NOW. Here is a new world opening before you. ¥You
can soon step into an essential, well paid Dosition or, with fittle capital, GET
INTO BUSINESS FOR YOURSELF. [t isn't a bit too soon to start now.
Radio men are vitally needed. Fill out and mail the coupon immediately and
examine the NATIONAL SHOP METHOD ilOME& TRAINING COURSE
carefully, without obligation.

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA EST.1905 l[ﬂ?jﬂ[“m:mh ;""
MAIL OPPORTUNITY COUPON FOR QUICK ACTION

(Mail in envelope or paste
on penny post card)

National Schools, Dept. 6-RN
4000 South Figueroa Street, Los Angeles 37, California

'{\l/hilume FREE-the two books men’ oned in your ad. including a ssmple lesson of your course. I underatand no salesman
will cull on me.

.................................................. ZONE. ;.iiid b mornr STATR o thbad sl tae o o ol0se] o
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THE GREATEST ... THE GREATEST
NAME “BUY"

IN JEWEL PHONO IN NEEDLE

NEEDLES OFFERS... HISTORY!

-

N g.e"“\:ii‘?;l;land“ ground ad
polished diamond point at the
ice of $12.50

QTS ———

A LASTING INSTRUMENT at a price within the reach of every-
one. Made to the same fine standards of manufacture that have made
the name WALCO famous wherever records are played. You get a
genuine diamond playing point mounted on the finest alloy shank
scientifically designed to provide the utmost in record enjoyment.

COMPARE THE PRICE! Never before has a diamond needle
been offered at anywhere near this price. Other diamond points now
cost you three to four times as much. Before you buy «ny diamond
point phonograph needle listen to them all. Then let your ear judge.

HOW CAN IT BE DONE? Modern, cost-saving methods of
manufacture, plus years of experience with phonograph needles of
every kind, are the answer. WALCO—the originator of long playing
jewel needles—continues its unswerving policy of giving you the finest
needles at the lowest possible price!

MAKERS OF FINE PHONO- /- e - SUPPLIERS TO LEADING
GRAPH NEEDLES FOR A 3 ™ MANUFACTURERS OF
EVERY PURPOSE—FOR -5 ¥ : : HOME RADIO COMBI-
PROFESSIONAL AND 8 o 7/ Q g NATIONS AND COIN
HOME USE v 4 g OPERATED PHONOS

e T

R 2~ N. )

28 RADIO NEWS

WwWWW americanradiohistorv com


www.americanradiohistory.com

ET IT storm and thunder! In any
L weather, at any time of the day
or night, FM reception over the new
Delco Console Combination is amaz-
ingly static-free. Always, the pro-
grams are magically clear—perfectly
reproduced.

There are scores of good, solid engi-
neering reasons for the thrilling per-
formance of the new Delco Combi-
nation. It has 14 tubes plus rectifier,
with three short-wave bands in addi-
tion to AM and FM . . . a big 15-inch
speaker for finer reproduction . . . a tone control
providing 12 different bass and treble combina-
tions . . . and many more advanced features.

The record player features a special lightweight
tone arm with jeweled-point pick-up, and han-
dles fourteen 10-inch or ten 12-inch records. It
rides smoothly in and out on a ball-bearing roller
mechanism, and shuts off automatically after
the last record plays.

Jume, 1947

PUSH-BUTTON TUNING FOR FM, TOO! The new Delco Console
Combination provides push-button tuning for both AM and FM.

Exquisite workmanship and unusual distinction
of design mark the 18th-century cabinets. Two
models are available: R-1251 in walnut, and
R-1252 in mahogany—both masterpieces of
fine furniture.

To see and hear the best of all that’s new in
radio, ask your United Motors Service distributor
to demonstrate the new Delco Combination and
other popular Delco radio models.

DELCO RADIO

A GENERAL MOTORS PRODUCT

Delco radios are distributed nationally by
United Motors Service. See your United
Motors distributor about the Delco radio line.

29
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WANTED! Chief Engineers,

Studio Engineers, Transmitter Engineers for

X 700 FM Broadcast Stations

1y
Wy
[N

8 the F.C C predicts will be in operation by the end of 1947

R
VRV
VRN

YES, Plenty of Good-Paying Jobs...But Only for Those Qualified

FM is actually coming into its own this year . . . 700 new stations,
says the F.C.C. Standard broadcast stations have already passed the 1200
mark. By next year there will be 3 times as many broadcasting stations

(AM, FM and TV), as there were before the war. Television receivers

are rolling off production lines.

Radio is not only expanding in job opportunities but it is also
growing in technical complexity. Rapid developments in the field of
radio-electronics are leaving many old-time radiomen far behind the

parade. These are the men who fail to realize that their technical

knowledge must grow with the expansion of radio itself.

What does this mean to yox? It means you must study not only
to hold the job which you now occupy . . . but study to qualify for
the better job you want. CREI modern technical training can

(within a comparatively short time) qualify you for the better
jobs and enable you to step ahead of those who have failed to
improve their ability through technical training.

Beginning right now CREI can provide the on-the-job pro-
gram that equips you with the ability to go after—and GET
—these important high salaried jobs. Get all the facts today

about the unprecedented opportunities that await you. Learn

how CREI spare time technical training can help you as it
has helped thousands of other professional radiomen
advance to better jobs during the past twenty years.

If you bhave bad professional or
amatenr radio experience and
want 10 make more money, let us
prove to you we can give you the
training you need to qualify for a
radio” job. To belp us intelligently
answer your inquiry — PLEASE
STATE BRIEFLY YOUR BACK-
GROUND OF EXPERIENCE, EDU-
CATION AND PRESENT POSITION.

CAPITOL RADIO ENGINEERING INSTITUTE
16th & Park Rd., N. W., Dept. RN-6, Washington 10, D.C.

-
]
1
]
1
Gentlemen: Please send me your free booklet, *'CREI :
. Training for Your Better Job in RADIO-ELECTRONICS”, :
together with full details of your bome study training. A
I am attaching a brief resume of my experience, education | \\\‘
and present position, ' ‘ ¥ ) , . ,
] 4 VETERANS! CREI TRAINING AVAILABLE UNDER THE “G. L BILL!"”
: .

'

1

'

'

]

]

1

]

i

1

1

v
oy

CHECK [J PRACTICAL RADIO ENGINEERING
COURSE [J PRACTICAL TELEVISION ENGINEERING

NAME \

CAPITOL RADIO ENGINEERING INSTITUTE
STREET An Accredited Technical Institute
CITY. ZONE.......... STATE.... ..o DEPT RN-6, 16TH AND PARK ROAD, N. W.  WASHINGTON 10, D. C.

O I am entitled to t.;aining under the G.I. Bill.

Branch Offices: New York (7), 170 Broadway e San Frarcisco (2), 760 Market St.
NRADIO NEWS
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Drive your products to market

ntte

The famous Model 80 Even Speed Alli-
ance Phonomotor operating on 110 or
200 volts is made for 40, 50 or 60
cycles, 16 watts input, 78 RPM. It has no

geors—run.s at c".‘ even. sg‘oeed‘—hos d Alliance Powr-Pakt Motors are rated from less than
smooth, quiet, positive friction-rim drive. 1/400th h. p. on up to 1/20th h. p. They'll supply just
Amply proportioned bearings with large
oil reservoirs assure long life. A slip-type
fan gives cool operation—avoids any
possible injury.

The Alliance Model K Phonomotor, a 25
cycle companion to the Model 80, oper-
ates on 110 volts, 25 cycles at 12 watt
input. Motor and idler plate on Alliance
phonomotors are all shock mounted to
the cabinet mounting plate, to minimize
vibration.

WHEN YOU DESIGN—KE “id“ce

—use Alliance Motors to drive vital component
parts. Big advantages for the Alliance Powr-Pakt
line are compactness, light weight, versatile perform-

ance characteristics, and mass production at low cost,

the righf amount of power at strategic points to impart
avtomatic action, instant control and greater usefulness
for your products and processes.

MODEL 80

MOTORS IN MIND

ALLIANCE MANUFACTURING COMPANY o ALLIANCE, OHIO

Export Department: 401 Broadway, New York 13, N. Y., U. S. A.
June, 1947 31
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/
Get your hat . . . follow the crowds to
Hallicrafters booth at the parts show. Get
the details on Hallicrafters advanced de-
velopments in high frequency, short wave
communications equipment. Hear all
about the Gatti-Hallicrafters spectacular
radio-equipped expedition to the Moun-
tains of the Moon. This scientific safari,
based on Hallicrafters-built mobile radio
equipment, will spread the name and fame
of “the radio man’s radio” around the
world. All the dope on this exciting ad-
venture at Hallicrafters show headquarters.

hallicrafters

EXHIBIT
BOOTH 86,

hallicrafters

THE HALLICRAFTERS CO., MANUFACTURERS OF "‘RADIO
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. 5. A.

GARRARD MOUNTJOY has been named
chief radio engineer for the Strom-
berg-Carlson Com-
pany of Rochester,
New York.

Mr. Mountjoy for-
merly held the post
of president of
Electronic Corpora-
ation of America
after heading the li-
cense consulting
section of the RCA license laboratory.

During the war he assisted in the

development of the loran system of
navigation and other allied radar
projects.
KENNETH C. PRINCE, executive sec-
retary of the Association of Electronic
Parts & Equipment Manufacturers,
has announced that two Inter-Associ-
ation Golf Tournaments have been
scheduled for the Chicago area this
year.

Reservations have been made with

| the Edgewood Valley Country Club to

hold the first tournament on Friday,
June 20th, while the second meet will
be held at the Elmhurst Country Club
on Friday, August 29th.

The tournaments are being spon-

sored by the Electronic Parts & Equip-
ment Manufacturers, the Chicago
Chapter of the National Electronic
Distributors Association and the Chi-
cago Chapter of “The Representa-
tives” of Radio Parts Manufacturers,
Inc.
EASTERN AMPLIFIER CORPORATION
has announced several new appoint-
ments which are of interest to the
trade.

S. K. Lackoff has joined the organi-
zation as chief engineer of the com-
pany while Gerson Lewis has been
named executive assistant to Leon Al-
pert, vice-president and general man-
ager of Eastern.

Walter B. La Chicotte will assist
K. Streuber in the export division of
the company.

*
SOLA ELECTRIC €O. has opened a New
York sales office which is staffed with
factory trained personnel and provides
direct factory wire service.

The new sales office is located in
the Hudson Terminal Building, Room
571, at 50 Church Street, New York
17, New York.

The company’s plant is located in
Chicago.

ALLIED CONTROL COMPANY, INC. of
New York, manufacturers of relays,
has sold its Chicago plant to the Gen-

| eral Transformer Company and the

wWWW americanradiohistorv:.com

equipment and personal property to
S. L. Winternitz & Co.

Allied relays will now be manufac-
tured at the company plant in Plants-
ville, Conn., while sales will be han-
dled from the present general sales
offices located in New York City.

* * *
JOE MARTY, JR. has been named Man-
ager of Admiral Corporation’s Parts
& Accessory Division.

In his new position, Mr. Marty will
also act as assistant to Richard A.
Graver, vice-president in charge of
radio. For the past year, Mr. Marty
has been serving as a field engineer
for the company.

Prior to joining Admiral Mr. Marty
was Associate Editor of Rapio NEwS.
He was organizer and executive sec-
retary of the Radio Servicemen of
America, a national association of ra-
dio men.

* * *

B. C. LANDIS is Solar Capacitor Sales
Corp.’s new industrial distributor rep-
resentative in the
metropolitan New
York and northern
New Jersey terri-
tory, according to a
recent announce-
ment.

Mr. Landis has
been well known in
the radio parts in-
dustry for the past 20 years, during
18 of which he was connected with
the Burgess Battery Company. He
has served as Eastern Division Man-
ager for Burgess for the past seven
years.

In his new position, Mr. Landis will
maintain an office at 1472 Broadway,
New York 10, New York.

* * *

J. 0. SCHOCK has recently been ap-
pointed Sales Manager for The Joyner
Corporation, Chicago manufacturers
of a line of electrical and mechanical
products and coils.

Mr. Schock is well known in Mid-
western radio circles, having been a
representative of the Navy Depart-
ment to various manufacturers and
component companies during the war.

He will maintain offices at tile com-
pany’s plant at 462 North Parkside
Avenue, Chicago 44, Illinois.

SYLVANIA ELECTRIC PRODUCTS INC.
has recently begun an intensive con-
sumer advertising campaign on behalf
of the radio servicemen in America
and to stimulate the sale of replace-
ment tubes for home receivers.

The campaign, which is sponsored
by the Radio Tube Division of the
company, will attempt to counteract

RADIO NEWS
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STANCOR

has the acceptance, the facilities and
the designs that make transformers

the profitable part of your business

THE NEW PLANT OF STANDARD TRANSFORMER CORPORATION
IN CHICAGO AT ELSTON, KEDZIE AND ADDISON

June, 1947
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TO HELP YOU LEARN
Professional RADIO-
ELECTRONIC REPAIR,
at home, without
an instructor

THE ONLY COMPLETE, 1 VOL.
COURSE OF ITS KIND!

Once in a lifetime, a technical book is written
that is so important, so complete and ecasy to
understand that it is used almost unjversally by
members of an entire profession—and Ghirardi’s
MODERN RADIO SERVICING is exactly that
kind of a book. It gives a course in radio-elec-
tronic repair work by approved scientific meth-
ods. Included is a thorough explanation of Test
Instruments, how they should be used and why—
even how to build your own; Receiver Trouble-
shooting Procedure end Circuit Analysis; Testing
and Repair of All Components; Installations; Ad-
justments, etc., etc.—also How to Start and Oper-
ate a Successful Radio-Electronic Service Busi-
ness. 1300 pages. 706 helpful illustrations. Self-
Test. Review Questions with every chapter make
study ecasy. Only $5 complete ($5.50 foreign).

A. A. Ghirardi
POSITIVELY

GUARANTEES

OUT OF 10 RADIO TROU.

BLES Twice as Fast, without
costly test equipment

ELIMINATES USELESS TESTING

There’s no magic about it! Just common sense!
Over 400 pages of Ghirardi’s 744-page RADIO
TROUBLE-SHOOTER’S HANDBOOK contain tab-
ulated and indexed listings of common trouble symp-
toms, their causes and remedies for almost every
radio in use. Actually it gives specific trouble listings
for over 4800 home receivers, auto radio and record
changer models of 202 manufacturers! Just look up a
defective radio’s make and model. The HANDBOOK
tells exactly what the trouble is likely to be—exactly
how to fix it. 9 out of 10 jobs can be handled by this
method—in 34 the usual time BECAUSE TEDIOUS
TESTING IS ELIMINATED. Over 300 more pages
contain service hints, alignment data, tube informa-
tion, graphs, diagrams and charts to help you fix
ANY RADIO EVER MADE in far less time and at
greater profit! Only $5 complete ($5.50 foreign).
5-DAY MONEY-BACK GUARANTEE.

FOR BEGINNERS! » ¢« « NO PREVIOUS EXPERIENCE NEEDED!

Sales records prove that more Radio-
Electronic beginners have gotten their
start from Ghirardi’s 972-page RADIO
PHYSICS COURSE than from any other
book or course ever published. It's a com-
plete radio course in book form—so head
and shoulders above anything else that it
is used as the basic text by thousands of
students and by schools in 82 different
countries of the world! Everything is ex-
plained as simply as AB-C. Over 300
pages are devoted to Basic Electricity
alone. 508 illustrations help you learn fast.
$5 ($5.50 foreign).

Dept. RN-67, Murray HIll Books, Inc.
232 Madison Ave., New York 16, N.Y.

TO HELP YOU LEARN
COMPLETE BASIC

RADIO-ELECTRONICS.]
. .. for beginners!

[ ] O Enclosed find 8...... for books checked: or OJ send C.O.D.
] {no foreign C.0.D.'s) for this amount plus postage. It is understood
I may return books for refund within 5 days if not fully satisfied. L]
. O RADIO TROUBLESHOOTER'S O MODERN RADIO
. HANDBOOK $5 (85.50 foreign) SERVICING $5 (85.50 ]
foreign)

a O MONEY-SAVING COMBJNATION OFFER: Both of the a

B above big books, only $9.50 for the two ($10.50 forelgn). [ ]
Let Ghirardi's TROUBLESHOOT. [ O RADIO PHYSICS COURSE $5 (35.50 foreign) B
ER’S HANDBOOK save you time J ]
on common radlo service jobs! Let [ NEME. s wadog ot i o < - Zhoin g e ¥ o w8 40458 BBRe s o G b B
this MODERN RADIO SERVICING
train you for complete, profession- . AAAEESS s g here B« = Ehons ¢ = ape) sTe = o) o BABE B OEUD Vrialaln * ~er]- « = o meudimbl s |
al electronic work. Get BOTH BiG J§

BOOKS at special price of only
$9.50 for the two. See coupon.
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much of the unfavorable attention
given the radio service industry by
consumer magazines in the past.

* * *
COLLINS RADIO COMPANY of Cedar
Rapids, Towa, has completed installa-
tion of broadcast equipment for sta-
tion KKLA, the new Los Angeles FM
outlet.

Operating with a 10 kw. Collins
transmitter, the new station, which is
owned and operated by the Echo Park
Evangelistic Association, will transmit
on 93.7 mc. with an effective radiation
power of 48 kw.

* * *
WILLIAM J. ROOKE has been named
Director of the newlyorganized Service
Department for the
Hammarlund Mfg.
Co. of New York.

This new service
department super-
sedes the former
repair department
and is designed to
extend field service
to all parts of the
country for hams and other users of
the company’s equipment. -

Mr. Rooke, who served as a Lt. Com-
mander in the South Seas during the
war, is an old-time ham, having oper-
ated his own station, W2LC, in the
Bronx since 1921. He served as com-
manding officer of a communications
unit on Guadalcanal and was respon-
sible for establishing radio transmit-
ting equipment on enemy-held islands
to guide fleets of navy and marine
bombers.

Mr. Rooke will make his headquar-
ters at the Hammarlund plant in New
York City.

* & *

G. & E. EQUIPMENT SUPPLY has moved
into their new quarters at Ogden Ave-
nue and Fulton Street in Chicago.

Their new location will provide
20,000 square feet for the display and
merchandising of refrigerators, elec-
trical and radio parts.

* * *

INSULINE CORPORATION OF AMERICA
has recently extended its manufactur-
ing activities to Canada with the open-
ing of their new branch plant, Insuline
Corporation of America (Canada) Lid.
located at 9500 St. Lawrence Avenue,
Montreal, Quebec.

Geared for production of the com-
pany’s complete line of radio-electron-
ic products, auto radio antennas and
accessories, the Canadian branch will
service the Canadian trade.

Sni-Dor Radioelectric, Ltd. will act
as exclusive IC A sales representatives
for the Canadian territory. The com-
pany has headquarters in Montreal.

* * *

FEDERAL TELEPHONE AND RADIO COR-
PORATION has begun the production of
home radio receivers in their new
quarter-of-a-million square foot plant
at Harrison, New Jersey.

Operating as the new home of the
Consumer Products Division of the
company, the new plant will house the
manufacturing and administrative

RADIO NEWS
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Superheterodyne receiver with...full range
tone control. .. built-in loop aerial...six
tubes (including rectifier) ... two dual pur-
pose tubes give eight tube performance —
Alnico V Permanent Magnet Speaker ...
Automatic volume control. Edge lighted
slide rule dial.

)
K,
£
¥
f

*

Latest type record player with . . . Foolproof
automatic changer for ten or twelve inch
records. .. Featherweight low-pressure tone
arm...Crystal pick-up...Permanent needle.

*
Cabinet styled by top designer to fit any
decorative scheme . . . in satin walnut finish
o+« storage space for 180 records.

*

MODEL 4708
o . ° ® )
S distinelive Consalelle with a Popular Price
Here is an instrument of inspired (1esign and precision engi- $]_3 475 tax included
neering for the customer who wants the very best value for the 59% higher zone I
money he has to spend. Air King is offering this exceptionally *ok ok ok ok ok ok ok ok ok K &
fine consolette at an amazingly low price. The Crown Princess 7& 7 % 4 y
- ‘ . ’27“ tnce 7920

Consolette combines a high fidelity radio receiver and the @ %
finest dual post automatic record player for quality reproduc-
tion of fine music. It is a set that your customers are looking
for, a set you will be pleased to display. Produced by the
skilled craftsmanship of Air King for naturalness of tone and R A n l ﬂ

lasting beauty—it will be a proud addition to any home. Division of HYTRON RADIO & ELECTRONICS CORPORATION

% WE HAVE A LIMITED NUMBER OF DISTRIBUTOR AND DEALER TERRITORIES OPEN %
Write or wire: Air King Products Co., 1523-29 63rd St., Brooklyn, N. Y, Expor! Address: Air King International, 75 West Street, New Yorké,N.Y.

:7/7@ :%]ll/ %lm/y r// ﬂa{/{'a

“Twenty-Six Years of Specialized Electronic Skill Behind Every Air King Radio’’

June, 1947 35
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Radio Parts

Radio Sets
Ham Gear
Amplifiers

Radlio Hams ¢« Servicemen ¢ Engineers

Sound Men * Maintenance Men
Schools * Institutions « Manufacturers

THIS CATALOG IS FOR YOU!

Aered couPoN TODAY!

Industrial Electronic and Test Equipment

It's here—ready for you now—the new, comprehensive, 1947
Concord Catalog displaying a vast, complete selection of every-

thing in Radio and Electronics. Send for your copy now. Select

your needs from value-packed pages showing théusands of items
available for IMMEDIATE SHIPMENT —hundreds of them now
available for the first time—featuring new, latest 1947 prices. See
the new LOWER prices on finest-quality RADIO SETS, PHONO-
RADIOS, RECORD CHANGERS, RECORD PLAYERS, PORT-
ABLES, AMPLIFIERS, COMPLETE SOUND SYSTEMS, TEST-
ERS. See complete latest listings of all the well-known, standard,
dependable lines of radio parts and equipment—tubes, condensers,
transformers, relays, resistors, switches, speakers—all available for
IMMEDIATE SHIPMENT from huge stocks in CHICAGO and
ATLANTA. Whatever your needs in Radio and Electronic Parts,
Supplies and Equipment—before you buy—SEETHISGREAT NEW
CONCORD CATALOG. Mail coupon for your FREE copy now.

ATLANTA 3
§01 W.JACKSON BLVD. 265 PEACHTREE ST.
LAFAYETTE RADIO

CHICAGO 7  *

)
Concord Radio Corporation, Dept. E-67

901 W: Jackson Blvd., Chicago 7, .

Yes, rush- FREE COPY of the comprehensive
new Concord Radio Catalog.

Wi americanradiohistory com

staffs of the home receiver and appli-
ance divisions.

* * *
WELLS SALES, INC. has moved their
general offices and showrooms to a
new location at 320 North LaSalle
Street, Chicago, Illinois.

The showroom, which contains ap-
proximately 8500 square feet of space,
is being used to display radio and elec-
tronic parts and equipment. Conveni-
ent “serve yourself” racks have been
set up along with specifications, rat-
ings and prices to facilitate buying of
equipment by manufacturers, distribu-
tors, and amateurs.

* * *
A. "BUD" FIELDS has been recently
named to the post of Assistant Sales
Manager for Merit
Coil & Transformer
Corp. of Chicago,
Illinois.

Before joining
the Merilt organi-
zation, Mr. Fields
was associated with
Thordarson Electric
Manufacturing Di-
vision and Bell & Howell Company.

In his new position, Mr. Fields will
act as general assistant to John I
Crockett, Jr., Sales Manager, and will
have direct charge of sales for the
company in the Chicago area.

* k%
RADIO CORPORATION OF AMERICA'S
Test and Measuring Equipment Sec-
tion has recently inaugurated a series
of technical training courses on the
use of laboratory measuring equip-
ment.

The first session was open to 42
RCA Eastern distributors’ representa-
tives who attended a special five-day
clinic.

Additional courses are planned for
other sections of the country in ‘the
near future.

* * *

ILLINOIS CONDENSER €O. of Chicago
has instituted a new ‘“‘Get-Acquainted
Plan” for the benefit of radio service-
men.

Under the terms of the plan, the
company is offering a choice of either
a 20xfd., 150v. or an 8ufd., 450v. con-
denser which will be mailed upon re-
ceipt of 15 cents in stamps to cover
mailing and packing costs.

Orders for the condenser and a copy
of the company’s latest catalogue
should be sent to Illinois Condenser
Co., 1614 N. Throop Street, Chicago 22,
Illinois. The name of your local jobber
must accompany your order.

* * *
RAYTHEON MANUFACTURING CO. has
announced the removal of its Broad-
cast Equipment Division from Chicago
to the company’s main plant at Wal-
tham, Massachusetts.

The new move will provide larger
production space and facilities to al-
low the company to meet its present
commitments. Removal of physical
equipment will be accomplished gradu-
ally in order to avoid disruption of
shipping schedules. —50

RADIO NEWS
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Never so much radio $102>

Including Tubes

for so little money — Postpaid in U, . A.

SUPER-HETERODYNE
FOUR TUBES and
SELENIUM RECTIFIER
110 VoIt AC-DC KITS

direct from factory
to you—

Never before has BELLTONE packed so
much quality and value in a $10.95 com-
plete package. This four tube and selenium
rectifier super-het kit of parts (chassis
1014""x513"'x7"') has proven its selectivity,
sensitivity and high quality radio reproduc-
tion in tens and tens of thousands of re-
ceivers sold during the past months. Taday
you can have this same chassis with all

post-war improvements

at virtually cost of component parts, draw-
ings, instructions, packing and mailing costs
—complete except for cabinet, wire and
solder.

three big assembly and
hook-up prints and
ABG detailed instructions
supplied

including schematic circuit, picture wiring
diagram, top chassis layout, dial cord in-
structions and cabinet layout suggestion—
makes assembly, wiring and final adjust-
ments easy, instructive and foolproof.

direct from factory to you
only — no sales to jobbers,
dealers er surplus outlets

BELLTONE RADIO and TELEVISION CORP.
ORDER YOUR BELLTONE 583 Ave. of the Ameri:: New York 11, N. Y.
Yes, | want.... __BELLTONE chassis kits. Enclosed find

SUPER-HET CHASSIS KIT--TODAY [y e

SHIP TO -

SHIPPED BY RETURN MAIL STREET ciry

June, 1947 e = S LRSS iy 37
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6A8
GABS/6N51.
8AB7/1853..
6AC7/1852..
8ADGG ...

12BE6
. 12C8 .
.08 12F5G
.08 12HG Jinwin

No.

12I5GT
T .

59 | 117L7GT/
32 117M7GT. .92
08 | 11773 .
98 | 117Z6GT ... 1.32

.90 | VR- 105/30

1

AT A

Price
...$0.81
v 0

S RADIO TRANSMITTER

.90 Here is one of the greotest offer-
.08 ings in war surplus! Hundreds sold
at $20 and now closed out at an
amazingly low price. 8rand New.
‘a0 Battery operoted (67 Yav B and
1 Yav A). Frequency 80 to 105 me.
.08 Complete with 2-1G4 tubes and
.90 | full instruction manual.
.90 Ready to go on the $6‘95
30 alfg e cimameisicdonn s less batteries

i
~

Sww
SRR

HANDIE
TALKIE
CHASSIS

An ideal unit for buiid-
ing .up receiver or
transceiver. Comes
completely wired with
1-1R5, 1-1T4, 1.185,
2-354 tubes and 2
455 ke iron core I.F
transformers and an-
tennae ' less receiving’
clnd output coll

..$9.95

crYs'aI

ﬂ- N | SUN RADIO OF WASHINGTON, D. C.
ew

FRACTION OF ORIGINAL GOVT.

LOW FREQUENCY
RECEIVER BC-344

Just a very few left .. Brand New,
aperates on 110v AC complete
with 10 tubes, 1S3 speaker . . .
tunes 150-1500 ke . . . Your lost
chance to get one of these “hot”
low frequency receivers at this

spectacularly $85 .60

low price.ee... ..

COST!

We're closing out the last few of
thése precision wovemeters which
tune from 150-210 mc and which
contain a high quality rescnant
cavity wavemeter, oscillator, hetere
odyne amplifier, electric funing eye,
complete with 19 tubes, 110v AC
power supply. The
tubes alone far ex-

ceed your close out s.I 795
cost of only.......

R.F. TUNING UNITS

Still the best buy on surplus . . .
Beautiful black crackled aluminum
cabinet with two variable trans-
mitting condensers and two vernier
diols, one heavy duty ceramic four
position wafer switch, mica con-
densers. 2,500 working volts and
coils wound on porcelain ribbed
forms. Available TUSB (1500-3000
ke) TU7B (4500-6200), TU8B
{6200-7700 ke) and TUIOB

{10000 - 12500 kc). $3 89

Pleose specify model.

INTER-COM AMPLIFIER

Comes completely wired in alumi-
num cabinet with folidwing. 2-12 A6,
2-1235 tubes, 1 bathtub condenser,
3 can filters, 12 precision resistors,
4 low loss octal sockets, shieldedin-
put and output transformers, 2
shielded R.F. chokes, 1 S.P.S.T. tag-
gle, 28v D.C. dynamator. Sun Radio
furnishes the instructions for easy
'conversion to Hi-Fidelity

phone or

speech amplifier..... $8.95

‘' TUBES

Your Fastest Setling Tube Kit at the
lowest price offered anywhere.
COMPAREN At 60% off. 12SA7-
.32 125K7-125Q7-352-5
50 | 5006GTs. List... ... $7.45
50 1 net—$2.98.
*Minimum order 100 sets—Stond-
ard Brand—Bulk Packaged.

D.C. MILLIAMMETER
Brand new General Electric 27
round ponel

0-300........ Tt $2.97

o/

MICROPHONE

Brand new single button carbon
hand mike by “Shure”
with  push to talk

SWItCh 1 o vie o v ot ive sob $|.79

SUPERHETERODYNE RECEIVER

This crystal fixed frequency receiver comes with
full conversion instructions for variable tuning of
all ham bands and broadcast. A highly-selective
superheterodyne receiver, 110 V. A.C. power
supply built in. Using the following tubes: 6K7-RF
Amplifier; 6K8 Mixer and Oscillator; 6K7 LF.
Amplifier; 6F7 ;- Detector and A.V.C.; 6C8 Out-
put and Noise Suppressor; 80 Rectifier. Dimen-
sions—3 Vax19x11 V2 Comes complete
brand new, with one set of coils

and two sets of tubes........ .. $I6.95
Extra set of coilseeeeieennineinuienns $2.95

inches.

SUN’S
GREATEST
OFFERS
While
They
Last

BENDIX TRANSMITTER TA12-B

CHECK THESE VALUES—Three 807 tubes. Four
12SK7 11. One 2 inch 5 amp. RF meter. Four
Separate Master oscillators. {These can be easily
changed to cover 20-40-80 meters and by using
crystal for the 10 meter band you will have a
complete coverage transmitter.) -

Four Separate output tanks—One 4 Position
selector channel switch having seven sections
which changes the ECO, IPA and output tanks
simultaneoysly. All the controls are mounted on
the front panel. The housing is cast aluminum;
shields and case are sheet oluminum. Dimensions
11x12x15 inches, weighing 35 % Ibs. Complete,

simple instructions for conversion $49 95
.

furnished. Complete with tubes.
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RHOMBIC RECEIVING ANTENNAE

Complete with all accessories including 2200 feet of No. 14
copper weld wire, 50 feet of heavy twin X lead 72 ohm good
up to 2 kw, dozens of insulators, pulleys, neon lighting ar-
restors, ground rods and everything to erect, less

poles. ..

$24.95

All items F.O.B., Washington, D. C. Orders
$30.00 or less, cash with order. Above $30.00,
25 percent with order, balance C.O.D.

UN RADIO

938 F STREET, N.W. WASH. 4, D. C.

RADIO NEWS
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When you see the name “Ohmite” on an electrical
component, you can depend on that part giving long,
trouble-free service. Every Ohmite product is designed
and constructed to stand up under severe service condi-
tions . .. to give extra performance...to withstand the
effects of shock, vibration, temperature extremes, altitude,
and humidity. And it’s this extra performance Ohmite
products give that so often makes the difference between
a satisfied and a dissatisfied customer. When you need
rheostats, resistors, tap switches, or chokes, play safe
and specify Ohmite.

w,i‘« Write on Company Letterhead for

Catalog No. 40 Contains helpful information on the selection
and application of rheostats, resistors, tap switches, and chokes.

. OHMITE MANUFACTURING CO.
4885 Flournoy St., Chicago 44, U. S. A,

June, 1947
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FOUR-20

TRANSMITTER

With MONO-SEQUENCE tuning you can tune four circuits to
four different frequencies WITH ONE CONTROL. It's a patented
Hammarlund invention which gives you highly efficient tuning and
ecase of control. The Four-20 is a complete CW rig for 80, 40, 20,
or 10 meters. Plug in a crystal and a key and you're ON THE AIR.

FUUR 11

M ODULATOR
For years the name HAMMARLUND has stood

for the finest in communications receivers.
The same engineering skill and precision
methods which produced the Super-Pro and
the HQ-129-X, now bring you an entirely new
transmitter. Combine the Four-11 Modulator
with the Four-20 and you have a complete
phone transmitter ready to go on any band.
When you build that high power final, the
Four-20 will make a perfect exciter and the
Four-11 a fine speech amplifier.

BACKED BY 37 YEARS OF KNOW-HOW

o WA

Descriptive Booklet

CITABLISMLD 1918
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THE HAMMARLUND MFGC. CO., INC., 460 W. 34T ST., NEW YORK 1, N.Y.

MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT
RADIO NEWS
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Radar antenna aboard the liner “Queen
Elizabeth.” The antenna makes from 30-40
r.p.m. and has a 4 kw. de-icing heater. The
interior of the wave .guide is kept dry by
forcing hot air through quide and conduit.

Eye-witness account of the first radio-telephony ship to

shore transmission in 1907.

Scientific marvels now used

aboard the *Queen Elizabeth® reflect 40 years® progress.

HEN the luxurious ocean

liner Queen Elizabeth made

her recent maiden peacetime
voyage across the Atlantic Ocean she
was proudly acclaimed the most mod-
ernly equipped vessel to ever sail the
seas, the ultimate triumph of science
in the field of safety, service, and con-
venience.

On this trip there was no cause for
its passengers or crew to have the
slightest fear of encountering a dis-
aster similar to that which, a genera-

tion ago, befell the ill-fated Titardc

when this palatial steamship was
cutting its first pathway over the
same treacherous sealane. Then, sud-
denly, and without warning a moun-

1947

June,

tainous iceberg loomed across the
ship’s path. A great white wall of
ponderous, immovable ice. The next
instant there was a terrific broadside
crash . .. and the smashed Pride of the
Sea sank quickly carrying 1517 de-
fenseless human beings to a watery
grave.

Such a tragedy could not happen to
this latest maritime marvel as she is
forearmed against that possibility-by
being equ1pped with the filodern mir-
_acle of “ra “paddF” This newest creation
of-electronics gives to the ship’s navi-
gator the power to “see” on the dark-
est” night with this magical gift of
constant,-clear, unerring vision. The
-ability -to—pierce the thickest fog; to

.aifﬁx' -‘F-a.’ﬁ'

H-.
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A s e

WWW americanradiohistorv com

m"%ﬁ‘}:;lﬁ Fﬁ% o

nm-h 1».-.;1.-.....«- st i e

iny Acorn Grew
a Mighty (Oak

By
FRANK E. BUTLER

peer through the fiercest storm; to ac-
curately spot any floating derelict or
lurking, dreaded berg in the ice-
infested regions of the ocean is given
the modern navigator through radar.
Located high above the wheelhouse
of the ship, where seawinds swirl with
hurricane velocity and force, is
mounted the “radar scanner” perched
as a sentinel of safety, radiating un-
varying and invisible radio waves; ro-
tating forty times every minute; and
casting its searching eyes in many dif-
ferent directions every sixty seconds.
But how? How, in the vernacular
of the non-technical reader, does “ra-
dar” work? Upon what principle does
it operate ? It is quite simple! It is not
new. It is merely an application of an
advanced theory of echo and reflection.
As a child roaming in the woods you
probably recall the times when you
shouted toward a cliff or a high hill.
Sound waves echoed back. From the
time interval and the returning echo’s
direction, you could locate the cliff.
It's the same with radio waves as with
sound waves. Radio waves echo too.
The difference between the two is that
“radar” uses radio waves to locate tar-
gets or obstructions at far greater dis-
tances and with far greater speed and
precision than is possible with sound
waves. Like a questing searchlight
“radar” sprays all surrounding areas
with sharp bursts of radio energy of
ultra-high frequencies of the order of
9,000,000,000 cycles per second. When
compared to normal raidrlg_,bzea'ﬂcast-
frequencies of around-ofie million cy-
cles per secorid, you can fiilly appreci-
ate tlfe-scope of such transmissions.
Radar waves aré¢ tailored and timed
to an-infinite degree, precisely shaped
and accurately spaced. Their focused
beam is narrowed to only two degrees
in the horizontal plane in order to ob-
tain good definition of objects, and fif-
teen degrees in the vertical plane so
that rolling or pitching of the ship will

L.
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The yacht “Thelma” from which the first radio-telephony ship-to-shore trans-
mission was made. Dr. Lee deForest is shown second from the right while
the author, Frank E. Butler, appears sixth from the right in the group.

not cause the beam to miss objects.
The radar energy is transmitted in
pulses lasting but one-half of a mil-
lionth of a second and one thousand of
these pulses are transmitted and the
“echo” received each second.

As these radio pulses echo back, ra-
dar “listens” for each one. Then, elec-
tronically, all merge as a glowing pat-
tern on a fluorescent screen to reveal
distant and near objects. Radar waves
can flash across the Atlantic Ocean in
less time than sound can cross the
street. Each radar flash must be ex-
tremely short and sharp or it would
blanket its own returning echo. Each
pulse must be of dazzling brilliance
and strong power for at best its echo
is very weak. The intensity of each
flash is many times that of the bright-
est sunlight as the radio waves them-
selves are measured to approach the
wavelength of light, while the re-
sponding echo is far less than the
luminescence of a firefly. Thus does
radar circumscribe itself within the
wide range between MIGHT and mite.
Its transmitter may be said to erupt
volcanic “might” while its receiver or
“eye,” located only inches away, is a
masterpiece of “mite” sensitivity and
electronic intricacy.

In order to prevent the powerful
transmitter from wrecking the deli-
cate receiving ‘“eye,” the receiver is
designed to blink —like an eye. In
other words, when the transmitter
sends out its blinding flash, the nearby
“eye” blinks shut, much the same way
as a human eye behaves subcon-
sciously. Then, after the merest split
second, it pops wide open ready to re-
ceive the almost imperceptible fleeting
echo.

No physical thing, large or small
can escape this all absorbing mesh of
criss-cross barrage to do any destruc-

42

tive work. No floating or soaring ob-
ject can escape the eagle eye of radar
nor obstruct its recording on the elec-
tronic glass disc in front of the pilot.
Every tireless pulse is reproduced vis-
ually in the form of a small glowing
spot, accurately prescaled to actual
conditions of distance, size and bear-
ings within a range of from fifty yards
to twelve miles distant, at sea level.
This means that any object, such as
ships, buoys, wrecks, icebergs or even
coast lines appearing within range
will instantly be detected and recorded
on the bridge, thereby providing am-
ple time for safeguarding and control-
ling the course of the ship.

Aboard the Queen Elizabeth is also
installed the largest floating broad-
casting station ever conceived or oper-
ated. It consists of four high power
transmitters which effectively cover
the short-, medium- and long-wave
bands of radio transmission. Each is

remotely operated from a central con-
trol room, permitting the simultaneous
transmission and reception of Morse
telegraphic code, automatic high speed
recordings, wireless teletype, radio-
telephone calls, broadcasting programs
and safety signals.

To talk to a person in any part cf
the world where there is a telephone
exchange, a passenger on the Queen
Elizabeth has only to pick up his ivory
colored cradle telephone conveniently
located at the bedside in his cabin—
place the call in the ordinary manner
and be “connected” quite as easily and
quickly as dialing a local telephone
number at home. Likewise, they may
talk to passengers on other ships at
sea which are likewise equipped for
wireless telephonic service, or to trans-
oceanic airplanes. In addition, passen-
gers may hear their favorite radio pro-
grams as they emanate from transmit-
ters in the United States or any other
country. Compact, self-powered radio
equipment is provided for lifeboats in
case of disaster at sea, and finally, a
radio direction finder or electronic
compass is located on the bridge to
guide the ship safely to its intended
port.

All of these aforementioned branches
of service and convenience are merely
a part of an ever-growing electronic
“0ak” which has sprouted from an
“acorn” known as the common radio
tube like that used in every home re-
ceiving set. These modern miracles
of electronics have been accomplished
within the past 40 years, practically
since the catastrophe of the Titanic,
yet with all of these great scientific
achievements; all of the glory and ad-
vantages associated with each new dis-
covery . . . none of them, singly or
collectively, can approach in impor-
tance, drama, and stature the humble
beginning when, for the first time,
man bridged etheric space with the
human voice by “talking ten miles
from ship-to-shore by wireless teleph-
ony”’—a feat which laid the foundation
of our present-day, world-wide instant
communication system.

Entirely unheralded and quite with-
out fanfare in its enactment, an event

The Queen Elizabeth, the world's largest
passenger ship, carries the most modern radio
installation aboard any ocean-going liner.
Specially-installed communications equipment
aboard the giant liner provides complete con-
tact with the entire world by means of radio-
telephone and radiotelegraph.

The ship's radio station is divided into two
locations. The main office, situated approx-
imately amidship on the sun deck, is the central-
ized control point for the whole station and
contains all the receiving, telephone network,
and transmitter control equipment. The main
transmitters, four in number, covering short,
medium and long-wave, are housed in a sepa-
rate room on the same deck just forward of
the mainmast, about 250 feet from the main
control room. All transmitters are remotely coh-
trolled from the main control office. This sub-
division permits the simultaneous transmission
and reception of messages, the handling ot
radiotelephone calls, yet allows the observation
of safety precautions to proceed independently
and without interference.

One of the outstanding features of the whole
installation is the elaborate radiotelephone sys-
tem whereby first class passengers may pick up
their bedside telephones and call any country

THE QUEEN ELIZABETH—A BIG SHIP WITH A HEART OF RADIO

whose telephone service is connected to an in-
ternational exchange. Calls may also be made
to passengers on other ships which are equipped
with radiotelephone.

A specially designed” all-wave receiver is jn-
stalled in the main control room for the recep-
iion of broadcast programs and their redit-
jusion throughout the ship, irrespective of any
transmission that may be taking place on the
main equipment.

The magic of radar navigation is available to
the skipper in the form of two radar units, which
are installed aboard the luxury liner.” The newer
equipment was installed when the ship was re-
fitted for civilian service. It is an experimental
model Cossar radar designed specifically tor
merchant ship application. Its simplified opera-
tion does not require the services of a trained
radar operator.

Another valuable aid to navigation aboard
this floating luxury hotel is a complete Lorar
system of. standard U. S. military design sup-
plemented by British Gee equipment for de-
termining the liner's position precisely at shert
ranges. A Bludworth Marine supersonic depth
indicator for navigational aid in shoal waters
rounds out the giant liner's "heart' of elec-
‘tronic equipment.

WWAWNV americanradiohistorv com
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occurred in July 1907 on the privately
owned yacht “Thelma” at Put-in-Bay,
Ohio on the shores of Lake Erie, at the
site of Commodore Perry's victory
over the British fleet; an incident as
viewed from the vantage point of 1947
and compared with the scientific mar-
vels now daily used aboard the Queen
Elizabeth looms as one of the great
landmarks of human progress.

The occasion was the trying out for
the first time, both the newly perfected
radio tube and the first wireless tele-
phone (now known as radio) by its in-
ventor Dr. Lee deForest and his chief
assistant Frank E. Butler. Their at-
tempt at the time was to “cover” and
report the races of the Annual Regatta
of the Interlake Yachting Association;
the plan being to install a wireless
transmitter and receiver aboard the
“Thelma” and another similar outfit
at a point on shore. Then, as the yacht
steamed a wide swath alongside the
racers at a permissible distance, the
observers aboard the yacht could “talk
to land,” giving the time, speed and
location of contestants as each one
rounded the judge’s stake of the pre-
scribed seven-mile triangular racing
course.

The yacht was a trim little cruiser
with a wooden hull, having an over-all
length of 72 feet.

Both the foremast and mainmast re-
quired lengthening in order to obtain
sufficient height for antenna function.
The hull being of wood presented a
major obstacle, because the obtaining
of a suitable “ground” was of the ut-
most importance. Numerous methods
were employed, but all resulted in
failure.

The races were scheduled for one
day hence. Reporters for magazines
and newspapers were there, as were
prominent yachtmen from the five
Great Lakes. Critical and doubtful
eyes were upon deForest and Butler.
Their claims were questioned, the all-
knowing classified these two experi-
menters as ‘“‘crackpots.” After all the
only basis these two fellows had for
expecting or believing that wireless
telephony was practical or even feasi-
ble was their own recent personal ex-
perience in ‘“talking wirelessly” be-
tween one room and the next in their
improvised attic laboratory in the
Parker Building, New York, where the
radio tube had been born only a few
months previously.

On this last day, before the races,
these men had sweltered in the intense
July sun on the hot deck of the boat
feverishly working to get the crude ap-
paratus working. Every test failed.
Both were completely exhausted, men-
tally and physically. Butler, wavering
with discouragement and despair, so
expressed himself:

“Well Doc! I guess we're licked this
time. We can’t send ten inches without
a “ground” and we'll have to talk ten
miles if we expect to cover the entire
race course tomorrow. Surely that ma-
hogany hull is no good for our purpose.
There seems nothing we can do now.”

“Listen boy!” replied deForest reas-

June, 1947

View of the main radio control room of the “Queen Elizabeth” through which are
handled radiotelephone calls via New York and London to all parts of the world,
radio programs for the United States and Great Britain, and radiogram messages to all
countries. Designed and operated by the International Marine Radio Company Limited,
an affiliate of the International Telephone & Telegraph Corp.. the control room contains
the most modern and complete merchant marine radio installation in the world today.

suringly as he glanced toward Lake
Erie and pointed his finger in that di-
rection: “Do you remember what
Perry did out there and the slogan he
won by? It was, ‘DON'T GIVE UP
THE SHIPY Well, we’re not going to
give up the ‘Thelma’ either . . . not
for sentiment, nor looks nor any damn
thing—except success. With this yacht
we’ve got to win. It's our only chance.
We have one more card to play, and
only one. We’'ll stack all our chips
on it; risk friendship, reputation and
everything on the turn of the card,
perhaps go to jail for it . . . I don’t
know. Now, here’s my plan! Tonight,
when the Commodore and his crew go
up town to buy provisions and refresh-
ments for their regatta visitors we'll
say we're too tired to go. We'll ask to

remain aboard—alone—to ‘rest.’” Then
when they are safely out of sight and
distance we’ll swipe that little craft of
theirs. We'll steal and steam away
with it. You run the Lacy engines. I'll
handle the wheel and steer it. We'll
take her a few miles down the lake to
the east till we find a deep spot near
shore; anchor her and then jump over-
board and, in the light of the moon
nail these two big 100 inch square
pieces of heavy copper I just bought
to the sides of the hull — below the
water line. That, surely, will give us
a good ground.”

Butler gasped in amazement at such
willful and wanton destruction.

“But Dqc!” he remonstrated, “that
card you're playing is from the bottom

(Continued on page 106)

Original radiotelephone apparatus used on yacht “Thelma.” The first trans-
mission tock place at Put-In-Bay on the shores of Lake Erie in July of 1907.
This picture and the one appearing on the opposite page were reproduced
from the original photographs which are today of great historical interest,
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HE method of tuning a series of

circuits to the same frequency is

relatively well known to the
radio art. Most high quality receivers
use several r.f. amplifier stages simul-
taneously tuned to the same frequency
by means of a single control. As long
as the resonant frequencies of all cir-
cuits are identical, the problem is a
relatively simple one. The designer
provides a means for adjusting all in-
ductances to identical values. A means
is then provided for adjusting the fixed
capacities across these circuits to an
equal value. Having adjusted the in-
ductance and fixed capacitance so
that they are identical in each cir-
ccuit, perfect alignment or “tracking”
will be obtained for all circuits pro-
viding all sections of the variable tun-
ing capacitor are identical with each
other throughout the entire tuning
range.

If the circuits are permeability
tuned, perfect “tracking” will be ob-
tained as long as (1) the fixed capaci-
tance is equal in each circuit, (2) all
inductances are equal, and (3) the
change in inductance is equal in each
circuit as the position of the iron cores
is changed.

The problem of single dial tuning

Fig. 1.

Schematiic diagram for mono-sequence exciter.

New method of providing tracking of tuned cireuits in

multi-band exciters with identical tuning capacitors.

By JAMES N. WHITAKER,

W2RBFB
Eng. Dept.. Hammarlund Mig. Co.

MONO-NEQUENCE

TUNING

of a radio transmitter is considerably
more complex than is encountered in
receiver design.

It is much easier to obtain good sta-
bility from an oscillator operating at

a low frequency than from an oscil-
lator operating at a high frequency.
This is perhaps one of the main rea-
sons why a low frequency oscillator is
normally used in a radio transmitter.

Iron core coils are used to permit adjustiment of inductance.

R,. Ry*—100 ohm, 1 w. res.

R,—~18,000 ohm, 1 w. res.

RA—IOO ohm, 5 w. wirewound res.

R;—15,000 ohm, 10 w. wirewound res.

Ry—27 ohm, 1 w. res.

R.—22,000 ohm, Y, w. res.

Rs. Rys, Ryg, Rog—390 o0sim, 1 w. res.

Ro, Rys, Riz, Ryy—27 ohm, V5 w. res.

Ryo. Ry, Ry, Roo—22.000 ohm, 1 w. res.

Ry, Res, Rig—270,000 ohnm, V5 w. res.

R.3—200 ohrt, 10 w. wirewound res.

R.,, R:s—2500 ohm, 50 w. wirewound res.

R.y—1500 ohm, 25 w. wirewound res.

Ci. Cr Cg Cyp, €y, Coy,
23, Cay, Csg—2700 ppfd. mica cond.

2, C3, Cy3—.01 pfd. mica cond.

C,—50 pufd. var. cond.

C;—.001 ufd., 2500 v. mica cond., +5%

Cg— 005 pfd. mica cond.

Cy. Cy5, €y, CC

100 Cras Cony, Cos—25 pufd. trimmer cond.

CIS, Cle C‘O' C"i'

o—35 pufd. var. cond. (4-gang)

‘(Hammarlund type APC)
Cy. Cizy Coy—100 ppfd. mica cond.
C.,—.05 ufd., 600 v, cond.
Cy—16 ufd., 600 v. elec, cond.
C;.—4 pfd., 600 v, elec. cond.
J—Closed circuit jack
PL—6.3 v. pilot light
RL,—6.3 v. a.c. relay
Fi—110 v. fuse
S+—S.p. 4-pos. rotary sw.
S.—D.p. 5-pos, rotary sw.
Ss—S.p.s.t. toggle sw.
M—0-100 ma. d.c. meter
T,—Power trans, 500-0-500 @ -300 ma.; 5 ».
@ 3 amps.; 6.3 v. @ 3.5 amps.,
H,—300 ma. filter choke
é —2.5 mh. r.f. choke
Ll—Tanlz coil, 80, 40, 20, and 10 meter plug-
in type corIs
L.—80 meter coil assembly, iron core
3—40 meter coil assembly, iron core

L,—20 meter coil assembly, iron core
Le—10 meter coil assembly, iron core
Crystal—3.5 mc. band

4—7CSLT tubes
1—807 tube 1—5U4G tube
AMPLIFIER

R2

¢l

OSCILLATOR

CRYSTAL
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The low frequency oscillator is then
followed by a series of frequency mul-
tiplier stages to obtain the desired
output frequency.

A system incorporating a low fre-
quency oscillator followed by succes-
sive ‘frequency multiplier stages lends
itself admirably for amateur services
where it is desired to obtain output
on any one of several harmonically
related frequencies, such as 3.5 me,, 7
mc., 14 mc., or 28 mc.

The oscillator and multiplier cir-
cults must be sharply resonated in or-
der to obtain the highest efficiency.
Since the oscillator and each multi-
plier stage operates at a different fre-
quency, the conditions for single dial
tuning as in a receiver, for instance,
(where all circuits are tuned to the
some frequency) do not apply. As an
example, in a system where the oscil-
lator must cover a frequency range of
3.5 mc. to 4 mc., the first doubler must
cover a range of from 7 to 8 mc., the
second doubler must cover a range of
from 14 to 16 mc., and the third dou-
bler must cover a range of from 28 to
32 mc. In this example, we find that
while the first circuit covers a range
of 500 kcs., the last circuit is required
to cover a range of 4000 kcs. Also we
find that if we wish to obtain r.f.
energy at 3.5 mc.,, 7 mc,, and 14 mc. as
well as 28 mc., we must use a minimum
of four tuned circuits, each of which
must resonate at twice the frequency
of its preceding stage, except in the
case of the oscillator, which is gen-
erating the initial frequency.

One method of simulating single
dial tuning without actually tuning all
stages is to tune the oscillator only
and use broadband amplifier tech-
niques in the multiplier system. This
method has some advantages, but un-
* See U.S. Patent No. 2,388,233,

Jumne, 1947

Fig. 2.
showing the 7C5 oscillator, the three
7C5 multipliers, and the 807 final.

Top view of -transmitter

fortunately it also has many disad-

vantages. The efficiency of such cir-
cuits is relatively low, as compared to
sharply resonant circuits. Larger
tubes must be used with a resultant
higher power requirement, if equiv-
alent power output is desired. The
gain per stage must be greatly re-
duced to prevent spurious oscillations.
The fundamental oscillator frequency
may be quite pronounced at any out-
put frequency because there are no

sharply resonant circuits responsive to
a single frequency or a very narrow
band of frequencies to provide the de-
sired filtering action.

* Several systems have been devel-
oped in the past to provide for simul-
taneously tuning the oscillator and
multiplier stages with a single dial.
One system uses a gearing arrange-
ment to provide a definite ratio of ro-
tation between all variable capacitors.
This system is rather costly, and cum-
bersome. It also requires the use of
a gear chain essentially free from
backlash.

Another system involves the use of
dissimilar variable capacitors oper-
ated from a common shaft. Here
again the production costs are exces-
sive. The mechanical shaping of con-
denser plates is also a problem, and
the ultimate result still leaves much
to be desired.

The ideal solution is the mono-se-
quence tuning system.* This system
permits the use of identical variable
capacitors in the oscillator and each
multiplier circuit. There is no longer
need for special gearing mechanisms,
specially formed variable condenser
plates, or special variable condenser
sections of unequal ‘capacity. With
the mono-sequence tuning system, a
series of stages operating at multiples
of a common frequency may be tuned
by one control as easily and as ac-
curately as a series of amplifier stages
operating on the same frequency.

All fixed capacities across each
tuned circuit (tube capacities, wiring
capacities, etc.) must be equalized, as
in the case of the gang tuned ampli-
fier. Likewise each section of the
variable tuning capacitor must be
equal. The inductance in each stage
is quite different, but may be calcu-
lated quite easily, using the standard

(Continued on page 90)

Fig. 3. The modulator unit shown is a companion to the “Four-20” transmitter.
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By JOHN T. FRYE

Whether you like it or not your servicing business

successisin the hands of your housewife-customers.

Learn to sell yourseli and your service to the ladies.

HAT member of the family
Wdo you think uses the radio
the most? If you need a hint,
just consider at whom the greatest
percentage of broadecasting time is
aimed. Dad has his sports and mys-
tery programs; Brother has his early-
evening adventure serials; and Sister
-can usually search around until she
finds a dance band; but at whom are
the soap operas, participation shows,
interviews, and home-making pro-
grams directed? You guessed it. The
housewife is the Mrs. Big of radio.
By the same token, she is the most-
important person to the radio service-
man. Whether you like it or not, you
are servicing the majority of your
sets for the critical inspection of the
lady of the house. If she likes you,
you will get her work. If she does
not, you will not; and the fact that
you and her husband are bosom lodge
brothers will not alter this in the
least.
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I can hear your hollow groans as
this terrible fact is pressed home upon
you, and I know exactly how you. feel.
You are remembering Mrs. A. who al-
ways insists that her radio needs a
new carburetor, or you are thinking
of Mrs. Z. who did not mince words in
saying that if you really knew your
business you would be able to take
the summer static out of her radio, at
least while the World Series was
being played.

Women are difficult to do radio
service for, chiefly because they are
not mechanically minded. When you
try to explain to them the practical
limitations of their a.c.-d.c. midgets,
such explanations are interpreted as
fumbling excuses to cover up lack of
ability. What is worse, their idea of
good service embraces considerably
more than the return of the receiver
to its original operating condition.
They expect you to combine the skill
of the cabinet maker and the dirt-
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Illustrated by
Joe Tillotson

abhorring fervor of a Dutch house-
wife along with your incidental
knowledge of radio theory. Finally,
they have the exasperating habit of
expecting as a matter of course little
“extras” of service that a man would
cut off his hand before expecting.
Still, if a woman is pleased with
your work, she is the best little old
advertiser you could want. She will
take great pride in telling her bridge-
club, sewing-circle, or church-group
just how she discovered the most
wonderful serviceman, and she will
likely be so carried way with this
discovery that she will embroider
your good qualities a wee bit. When
it comes to that most valuable “word-
of-mouth” advertising, the talkative
sex cannot, must not be ignored.
And really, fellows, if you grit your
teeth and buy aspirin in the big
money-saving bottles, trying to please
women is not so bad. Just remember
that they are human beings like any-
one else except that they are a trifle
eccentric and have to be humored.
For instance, everything is personal
as far as a woman is concerned. She
does not care a snap of her fingers
about your training, experience, and
equipment. What she notices is simply
how you handle her receiver.
(Continued on page 102)

RADIO NEWS


www.americanradiohistory.com

By

ROBERT ENDALL

| and servicing of most types of
electronic apparatus, one of the
major factors in the final preparation
of the equipment for actual use is
the alignment of the various circuits
of the equipment to insure that they
have the desired frequency charac-

I' N THE DESIGN, development,

teristics. Conventional methods of
obtaining frequency response and
bandwidth measurements are slow

and cumbersome, and consist mainly
of taking point-to-point gain or out-
put measurements at a number of
selected points within the desired
frequency range and plotting the re-
sults on a graph for observation. The
disadvantages of this method will be-
come especially noticeable when it
becomes necessary to align large num-
bers of wide-band instruments, such
as if. and video amplifiers for black-
and-white and color television re-
ceivers. The alignment of television
video amplifiers, where it is necessary
to have good response over the entire
frequency band from low audio fre-
quencies to as high as 10 mc, is an
extremely tedious process by conven-
tional methods.

A method of obtaining frequency
response characteristics which elimi-
nates most of these disadvantages, is
the use of a sweep-frequency signal
generator to make possible visual ob-
servation of the frequency response on
the screen of an oscilloscope. The
sweep generator is a signal generator
which produces a signal of constant
amplitude, whose frequency varies pe-
riodically over the entire range of
frequencies throughout which the
response of the circuit is desired to be
known. It is an extremely valuable
instrument for alignment and general
servicing. The output of a sweep gen-
erator for video amplifier testing
should vary from about 100 ke. at the
low end to 10 or 12 mc. at the high
end of the band. (It is not necessary
for it to supply frequencies below
100 kc., since the low-frequency re-
sponse of video amplifiers is generally
adjusted by observing the response of
the amplifier to a low-frequency
square-wave.) For if. and r.f. ampli-
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fier measurement, the signal should
vary by *5-6 mc. about a center fre-
quency which is adjustable over as
large a range as practical, to provide
maximum flexibility in testing circuits
at different r.f. and intermediate fre-
quencies. With such a *5 me. (ie.
10 me. total) sweep width, it is pos-
sible to test both narrow-band re-
ceivers and wide-band television
receivers. Generally the variable fre-
quency sweeps from one end of the
band to the other at a rate of 60 times
per second, synchronized to the a.c.
line frequency.

The basic setup for visual align-
ment by use of a sweep-frequency
generator may be understood by ref-
erence to the block diagram in Fig. 2.
The output of the sweep generator,
which varies periodically from the
lowest to the highest frequency at
which the response is to be determined
as indicated in the diagram, is applied
to the input of the circut under test.
The response of the circuit is observed
on the screen of the oscilloscope by
applying its output to the vertical
input of the oscilloscope, and synchro-
nizing the horizontal deflection to the
rate at which the frequency of the
input signal is varied. If the output
of the circuit being tested consists of
a rectified r.f. or video signal, it may
be applied directly to the input of
the oscillgscope amplifier, otherwise
it should be rectified by a diode detec-
tor whose output is connected to the
oscilloscope. (The reason for the use
of the diode detector is quite simple:

wWwWwW americanradiohistorv com

Fig. 1. Commercially buili
sweep frequency generator.

If the output of the circuit, for in-
stance a video amplifier where the
response must be measured to 5 or
10 mc.,, were applied directly to the
oscilloscope input, it would be neces-
sary for the oscilloscope vertical am-
plifier to have good response up to the
highest frequency used—10 mge., in
this case. However, when the response
is measured by first rectifying the out-
put by a linear diode rectifier and
observing the rectified output, the
ordinary low-frequency oscilloscope
may be used since now its amplifier
need only be good enough to pass a
30-cycle square-wave satisfactorily.)
The manner in which the frequency
response characteristic is formed on
the face of the oscilloscope tube is
illustrated in Fig. 3. The instanta-
neous frequency of the sweep-generator
signal varies gradually from min-
imum to maximum frequency in
exactly the same manner during each
cycle. Since the horizontal deflection
is synchronized to the rate of fre-
quency variation of the sweep genera-
tor signal, as the spot moves across
the face of the cathode-ray tube the
frequency of the signal applied to the
circuit changes gradually through the
entire band over which the response
is to be measured, and the same hor-
izontal position on the cathode-ray
screen will represent only one fre-
quency. At the same time, this
variable-frequency signal is applied
at constant voltage to the -circuit
under test, and the instantaneous out-
put of the circuit is fed to the vertical
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Fig. 2. Block diagram illustrates method of visual determination of fre-
quency response by means of a sweep generator and an oscilloscope.
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Fig. 3. Simulated formation of fre-
quency response curve as it appears
on the screen of the oscilloscope.

input of the oscilloscope. Thus the
instantaneous vertical deflection of the
spot for each horizontal position
represents the relative response of the
circuit at the frequency corresponding
to that particular position. In other
words, the picture on the oscilloscope
screen is thus seen to represent the
response of the circuit for constant
input voltage at different frequencies,
which is the frequency-response char-
acteristic of the circuit.

By means of this method, the task
of measuring the frequency response
of any video, i.f. or r.f. circuit is tre-
mendously simplified. The mechanics
of performing a measurement consist
merely of feeding the variable-
frequency signal through the circuit
to the oscilloscope, and the entire
response curve over the desired fre-
quency band (r.f., i.f., or video fre-

quency) becomes immediately visible
upon the screen of the cathode-ray
tube. One of the major features of
this visual method of testing response
is the rapidity with which the results
of an adjustment may be determined,
since the entire response curve is
continuously visible.

The principles involved in the de-
sign, construction, and operation of
the sweep-frequency generator should
be of great interest to radio engineers,
servicemen and technicians, who may
expect soon to be making considerable
use of this type of equipment. A block
diagram illustrating the principles of
operation of the sweep-generator is
given in Fig. 4. This diagram sum-
marizes the principles of operation of
most of the different types of sweep
generators which are commercially
available at the present time.

Because of several major considera-
tions, the output signal is almost al-
ways produced in a beat-frequency
type of circuit. Generally, the re-
quired bandwidth and frequency de-
viation are too great to permit tuning
of the fundamental frequency of an
oscillator. By use of the beat-fre-
quency method the required tuning
range of the variable oscillator and
the percentage frequency modulation
are considerably decreased, and are
brought within practical limits. The
frequencies of both oscillators are well
above the highest output frequency
of fhe instrument — the center fre-
quency of the frequency-modulated
oscillator is kept constant, and the
frequency or the beat oscillator is ad-
justable so that the center frequency
of the output signal varies over the
desired signal range. Another impor-

Fig. 4. Block diagram illustrates the principle of operation of the sweep generator.
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tant advantage of the beat-frequency
principle is that the output voltage is
much more easily kept constant over
the entire output frequency range.
(It should be noted, however, that in
the design and construction of all
beat-frequency oscillators it is neces-
sary to take great care to minimize
the relative oscillator drift, since if
the two oscillators drift apart by a
comparatively small percentage of
their’ operating frequency, this drift
will represent a much greater per-
centage variation in the signal output
frequency.)

The periodic variation in output
frequency is obtained by means of
frequency modulation of the fixed
oscillator. This may be accomplished
by any of the standard methods of
frequency modulation, depending upon
the purpose for which the sweep gen-
erator is to be used and upon the
design considerations of the individual
instrument. In general, a tuning re-
actance is varied periodically, either
by means of a reactance tube or by
an actual physical variation of one of
the elements. For simplicity in de-
sign, the variation takes place at a
rate of sixty times per second, syn-
chronized to the power line frequency.

The signals from the beat oscillator
and the frequency-modulated oscil-
lator are applied to a conventional
mixer circuit, where the sum and dif-
ference frequencies are produced.
Only the difference frequency is se-
lected, by taking the output of the
mixer through a low-pass filter. With
suitable precautions in the design of
the beat-frequency oscillator, the out-
put is substantially constant over the
entire frequency range. Since the
beat-frequency output of the mixer is
obtained at fairly low level, an am-
plifier may be included to raise the
signal to a sufficiently high output
level.

In all sweep-frequency signal gen-
erators, since there is no way of
knowing accurately what absolute fre-
quency is represented by each hor-
izontal position on the cathode-ray
tube trace, a marker whose frequency
is accurately calibrated must be in-
cluded in the design of the instrument
to serve as a reference frequency. The
simplest type of marker which can be
used for a frequency reference is a
calibrated, absorption-type, tuned-
circuit wavemeter coupled into the
output signal. There will then appear
a dip in the amplitude of the sweep
signal at the frequency to which the
wavemeter is tuned, due to the ab-
sorption of energy by the tuned cir-
cuit. Another method of indicating
a reference frequency is by super-
imposing the output of an oscillator
of known frequency on the sweep
signal. When the output of the marker
oscillator is added to the variable fre-
quency output, an interference pat-
tern in the form of a slight pip is
superimposed on the response curve
where the two frequencies are equal,
thus indicating the point on the curve
which corresponds to the marker fre-
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quency. The marker oscillator may
be either a calibrated variable oscil-
lator, or it may be a series of simul-
taneous oscillations (or their har-
monics) at fixed frequencies through-
out the range of the instrument. If
the marker frequency is variable, the
frequency corresponding to any point
on the curve may quickly be deter-
mined by setting the marker until the
interference pattern coincides with the
point whose frequency is desired to
be known, then reading the frequency
directly from the marker calibration.
If the reference oscillations are at
fixed frequencies, the frequency cor-
responding to any point on the re-
sponse curve is determined by inter-
polation between the two adjacent
known reference points.

'ideo Sweep Generator

The commercial sweep generator
shown in Fig. 1 has been designed
for use in testing video amplifiers,
and has a sweep range of 100 kc. to
8 mc.

The sweep signal is produced by a
beat-frequency oscillator consisting
of a push-pull, frequency-modulated
r.f. oscillator, and a 6SJ7 operating
as a fixed-frequency, electron coupled
r.f. oscillator and doubler. The signal
produced by the frequency-modulated
oscillator varies approximately from
42 to 50 mec., while the output fre-
quency of the oscillator-doubler is 50
mc. Frequency modulation of the
push-pull oscillator is accomplished by
a vibrating condenser of special con-
struction, at a sweep rate controlled
by the frequency of the a.c. (usually
60 cycles).

Although the use of a mechanically
vibrating component would at first
seem undesirable in a piece of elec-
tronic test equipment, this type of
arrangement is found to possess cer-
tain very definite advantages which
make it more desirable to use in this
case. The major advantage is that in
addition to simplifying the circuit,
the use of a moving variable con-
denser makes possible a much wider
linear frequency modulation of the
variable oscillator than is possible
with a reactance-tube modulator. The
heterodyne oscillators may then be
operated at a much lower frequency,
thus minimizing difficulties due to
oscillator drift and “pulling-in” effects
due to roupling between the two oscil-
lators.

The signals generated by the fre-
quency-modulated oscillator and the
fixed oscillator are heterodyned to
produce the sweep-frequency output
signal, by a 6AC7 used as the mixer.
The FM signal is applied to the grid,
and the fixed oscillator to the cathode,
thus generating in the plate circuit a
beat-frequency signal which is con-
stantly swept 60 times a second over
the range .1-8 mc. The sweep-fre-
quency voltage appearing in the plate
circuit of the mixer is then amplified
by means of a conventional video am-
plifier and cathode-follower output
circuit to a. sufficiently high output

June, 1947

Fig. 5. An RCA high frequency sweep generator with its separate power supply.

level. An attenuator in the output
circuit makes it possible to decrease
the output to the desired level; by use
of the attenuator, the output voltage
can be varied in nine steps over a
voltage range from .001 volt r.m.s. to
a maximum of .85 volt r.m.s.

In order to measure accurately the
voltage of the sweep-frequency output
signal, a 6SN7 double triode is used as
a detector and vacuum-tube voltmeter.
The first section of the tube acts as a
rectifier, the signal being applied to
its grid through a coupling condenser
from the output of the cathode fol-
lower. The second triode section to-
gether with the 0-200 microammeter
and other associated components,
forms the vacuum-tube voltmeter cir-
cuit. The output of the detector, in
addition, may be used as a monitor for
oscilloscope observation of the char-
acteristics of the output signal voltage
during testing of apparatus or when
adjusting the sweep generator. (The

output of the detector appears for this
purpose at the “Monitor Output” jacks
on the front panel.)

Reference frequencies are obtained
by means of the range marker circuit,
which consists of a precision -cali-
brated absorption-type wavemeter
covering the over-all frequency band
in seven ranges. The marker fre-
quency, which serves as a reference
point in the response curve on the
screen of the cathode-ray tube, is ca-
librated according to the settings of
the tuning condenser and is read on
the dial in the center of the front
panel.

The equipnient also includes a blank-
ing circuit in order to produce a zero-
level reference base line in the oscil-
loscope pattern. Blanking is accom-
plished by applying a high negative
voltage to the grid of the fixed oscil-
lator tube to stop its oscillation every
1/120 of a second. This high negative
control voltage is obtained by apply-

Fig. 6. High frequency signal generator built by the United States Television

Mig. Corp.

The schemati