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RADIO SERVICE TECHNICIANS

«zBLILEY CCO..

DEL NO. I1A
Txpz N U.S-A

ELECTRIC €O
BLILEY ELECTS

X100
10 XM

instant channel selection

" frequency accuracy

&

XI0M

The Bliley CCO (crystal controlled oscillator) is the only
test instrument available to radio service technicians that
features —

DIRECT CRYSTAL CONTROL

— with instant channel selection of the five most commonly
used intermediate frequencies—175 ke, 262 ke, 370 kc,
455 ke, and 465 kc.

— at 200 kc for r-f alignment,

—at 1000 kc for short wave alignment,

CRYSTAL CONTROULED OSCILIATOR

ELECTRIC COMPANY =+« UNION

BLILEY

SUPPLIED COMPLETE WITH 7 CRYSTALS,
TUBES AND CONCENTRIC OUTPUT CABLE.

Finger tip adjustment is provided by a three
position modulation selector and a five step
attenuator, with vernier output from 0 to 15
volts. An external socket accommodates extra
crystals that may be needed for special re-
quirements.

There is nothing complicated about the Bliley
CCO. Simply connect it to the receiver to
be tested and select the frequency desired.
The crystals are instantly on frequency as
soon as the oscillator is energized. It will save
you hours of time, eliminate guess work and
increase your prestige as a radio service tech-
nician.

The CCO is a “techniquality” product of the
same engineering skill and craftsmanship
that have kept Bliley Crystals foremost in
dependability in the frequency control field
for over 15 years.

STATION BUILDING, ER'E, PENNSYLVANIA
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I will also send you my

Lesson, “Getting Acquainted With
Receiver Servicing,” FREE, to show you

ym. time. It’s a valuable Lesson.

without obligation!

how practical it is to learn Radio at home in spare

Study it — keep it — use it —

Tells how “Superhet” Circuits work, gives

hints on Receiver Servicing, Locating Defects, Repair of Loudspeaker,
[.F. Transformer, ete. 31 illustrations. Mail Coupon below!

SEE FOR YOURSELF How | TRAIN

Ea 2

You

AT HoME To BE A RADIO TECHNICIAN
VETERANS

You czn get this training right in your own

Do you want a good-pay job in Radio—
or vour own money-making Radio Shop?
Mail Coupon for a FREE Sample Lesson and
my FRELE 64-page book, “How to Be a Suc-
cess in RADIO—Television, Electronics.”
See how N.R.I. gives you practical Radio
experience at home—building, testing, re-
[I)a.irircllg' Radios with BIG KITS OF PARTS

send!

Many Beginners Soon Make Good Extra
Money in Spare Time While Learning

The day you enroll I start sending EXTRA
MONEY JOB SHELETS. You LEARN Radio
principles from my easy-to-grasp, illustrated
lessons—PRACTICE what you learn with parts
1 send—USE your knowledge to make EXTRA
money fixing neighbors' Radios in spare time
while still learning! From here it’s a short step
to your own full-time Radio Shop or a good
Radio 10b!

Future for Trained Men is Bright in
Radio, Television, Electronics

It's probably easier to get started in Radio
now than ever before because the Radio Repair
business is booming. Trained Radio Technicians
also find profitable opportunities in Police, Avia-
tion, Marine Radio, Broadcasting, Radio Manu-
facturing, Public Address work. Think of even
greater opportunities as Television and Elec-
tronics become available to the public! Send for
free books now!

Find Out What N.R.l. Can Do for You

Mail Coupon for Sample Lesson and my 64-
page book. Read the details about my Course.
Read letters from men I trained, telling what
they are doing, earning. See how quickly, easily
you can get started. No obligation! Just MAIL
COUPON NOW in an envelope or paste it on a

penny postal. J.E.SMITH, President, Dept.7BR
National Radio Institute, Pioneer Home Study

heme under G. I. Bill.

Mail coupcn.

I TRAINED THESE MEN
e

Averages Better Than $3,000 A Year

“l now have a shop and am
doing fine. I average better

than $3,000 per year, and cer-
tainly give NRI much of the
credit” —RAYMOND F.
‘DAVIS,

Ashburn, Georgia.

Made $612 In 12 Mos. Spare Time

“Soon after I finished mv ex-
perimental kits lessoms I
tackled my first Radio service
job. The neighbors were very
rooperative. I soon had all
the repair jobs I could handle

Radio School, Washington 9, D. C.
Our 33rd Year of Training Men for Success in

Radio.

Build Radio ircuits Like These With Kits | Send

1947

February,

in spare time. I have made $612 in the
past 12 months in spare time.” —J. W.
North Carolina.

CLARE, Wilmington,

t MR. J. E. SMITH. President, Dept. 7BR
. National Radio Institute, Washington 9. D, C l
1 Mail me FRER, without obligation, Sample Lesson and 64-page book about how to
win success in Radio—and Television. Electramies, (No salesman will call. Please []
1 write plainly.) []
' Age. .. ...\ ... ]
B Safie, M. W ok @ e W AP P WP A, b ]
: B L T T T N R R T !
. CilY . i i e State. .. .. ... een e .
N (Please include Post Office zone number) ]
[}
] Approved for Training under GI Bill (]
Lonroecoenensnesnnessesenvannonn oad
3
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3:"4! in radio

Average Paid Circulation over 130.000

FOR THE SERVICEMAN-DEALER

Retailing Basics That Pay Off ... .....ccocoooeiereiaie. Dr. Louis Bader 42
Transmission Line Systems for FM and Television Home

Receivers . .. ... e C. Spear 44
Service Associations Can Be Successful.............c............_.. Dave Krantz 48
Crystal Diode Reduces Probe Size............................_.... Albert Bein 52
Consumers Are Sore. .............ooooooiioiooe G. E. DeNike 53
The RN Circuit Page. ... ..o 70

FOR THE AMATEUR

Superregenerative Frequency Converter............ P. V. Trice, w3QHS and
M. Barat, Jr., wakit 39

An Inexpensive 4-Element Array.....cooocoeoeceeeeeiie Vincent C. Hale 47
144 mc. Handie-Talkie.... ..C. T. Haist, Jr., wetwL 54
Simple 10-Meter Converter...o.ooooemoooeno . C. W. Roeschke, worra/s ¢
A 5-Tube Ham Super..... ..C. V. Hays, werTP 62

Simple Code Practice Oscillator.......................... Rufus P. Turner, wiay g8

OF GENERAL INTEREST
Radar on the Great Lakes.
A.C.-D.C. Audio Amplifier...
Capacity Operated Relays. ... R. G. Rowe, warMr 50
Television Takes to the Air............ .. .. Jordan McQuay 57

J. T. Goode 60

H. H. Everett 84

Norman A. Schorr 35

...George Eannarino 40

Distortion Analyzer......

A New Synchronous Motor

DEPARTMENTS

For the Record.......... The Editor 8  Within the Industry ... 126
Spot Radio News...Fred Hamlin 18 Technical Books ... 130
Short-Wave............ K. R. Boord 64 \Letters from Our Readers..... .. 150
What's New in Radio.................. 72 Manufacturers' Literature ... 160

AT COPYRIGHT 1947

s ZIFF-DAVIS PUBLISHING COMPANY

§ ;f < Editorial Offices, 185 North Wabash Ave., Chicago I, IIl.

N § Member of the Audit Bureau of Circulations

ing € VOLUME 37 o NUMBER 2

RADIO NEWS In pubhshed momhl by the Zifi-Davis Publishing Company, 185 N. Wabash Ave., Clhicago
111. Subscription Rates: in U élnadn $4.00 (12 issues). single copies 35 cents; in Mexico, South and Cen-
tral America, and U. S. Posuulons 00 (12 issues); in British Empire, $5.00 (12 issues)—ail other foreign coun-
tries $5.00 (12 issues). Subscribers should allow at Jeast 2 weeks for change of address. All communication« abuut
subscriptions should be addressed to: Director of Circulation, 185 N. Wabash Ave., Chicago 1, 1]l. Entered as
second class matter March 9, 1938_ at the Post Office, Chicago, Illinois, under the Act of March 3, 1879. Entered
as second class matter at the Post Office Dept., Ottawa, Canada. Contributors should retain a copy of vuntribu-
tions and include return postage. Contribytions wil} be handled wnh reasonable care but this magazine assumes
no responsibility for their safety. Accepted material is i by-line changes that are
necessary. Payment made at our current rates, covers all authors’, contnbuwrs or contestants’ rights, title,
ant in and to d material, including photos and drawings.

RADIO NEWS
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Another first!
This is the long-awaitec Hallicrcfters SX-42, a truly great

in. communications receiver. The tremendous frequency
G re a t e ST c u nI l n range of the SX-42, graater than ever before available in

a receiver of this type, is made possible by the develop-
u 0 u s Ire q u e n c y ment of a new “split-stxtor’” tuning system and the use

of dual intermediate :requency transformers. Packed
c 0 ' e ra Ee 0{ a ny with advance features that every ham and every other

. . radio enthusiast desires, the SX-42 clearly lives up to
c 0 m m un | catlﬁ ns the Hallicrafters ideal of “the radio man's radio.”
From now on watch Hallicrafters —the name that's

i — remembered by thte veteran, preferred by the radio ama-
r e u e I ' e r ' ru m teur. See vour distributar for demonstration of the SX-42

5 40 kc Io ”[] Mc ::i pflc;ec?i::;f:ilcclxilte;;i:;f describing this grect set in

N
s

.

Because of the pre-
cise and thorough
engineering that
must be done on the
$X-42 and because
the parts supply
has not been con-
tinuous, top produc.
tion peaks have not
yet been reached.
In the immediate
future deliveries
will necessarily run
behind the demand,
but the SX-42 is
detinitely worth
waiting for.

hallicrafters RAm.d:

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

Sole Hallicratters Representatives & Canada:
Rogers Majestic Limited, Toren 5‘-Mg£!nel

February, 1947

[
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SALES CHAMPIONS

Tbee Radco of

TO-MORROW . ..TO-DAY!

MODEL P82

Tri-pawer portable Superheteradyne with Hi-
Gain tuned RF stoge in rich twa-tone simuloted
leather cavered woad cobinet. 5 tubes plus
rectifier tube.

MODEL 602
New Superheterodyne AC Table Model Radio
Phonograph Combination with Avtomatic Record
Changer in a Cabinet of Beautiful Mahogany

MODEL 1000

'AC-DC Superheterodyne in beautiful gem-like
“Fada-lucent’ cabinets, Five Tubes plus Recti-
tier Tube,

YOU CAN AI-WAYS 'DEPEND ON FADA 5-tubes = plus-rectifier-tube

models are equipped with

the new FADA"'Sensive-Tone"
...ossuting greater sensitivity
ond clearer reception.

® MODEL 633
Ra d"@ New Portable

Electric Phonograph in

smart Deluxe two-tone luggoge cose.

s, g = , Ploys 10 or 12 inch records with the lid

7W cce mm? gW' closed. Incorporotes advanced engineer-
ing developments.

FADA RADIO AND ELECTRIC COMPANY, INC., LONG ISLAND CITY, N. Y.

6 RADIO NEWS
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SPRAYBERRY
RADIO TRAINING

| N o
i GIVES YOU -

8 BIG KITS OF RADIO EQUIPMENT
Wit COMPLETE 6 TUBE .crenoorne RECEIVER

TERODYNE

YOU DO EXPERIMENTS,
- CONSTRUCTION,
TROUBLE-SHOOTING

I'tl show you how to perform over 175 instructive Ex-
periments—how to build countless Radio Circuits.
You'll learn a new, fast way to test Radio Sets with-
out mfg. Equipment.

0
ey
L

’..

You'll get valuable experience

and practice building this Sig-

nal Generator and multi-purpose -

1 Tester. Makes a breeze out of
fixing Radios and you don’t have

N
to spend money on outside, L@ D

| give you a fine, moving-coil type
Meter Instrument on Jewel Bear-
ings—with parts for a complete
Analyzer Circuit Continuity Tester.
You learn how to check and correct }

,.\s&’\ﬂ
308 e ol :

HERE’S THE LATEST, SIMPLEST WAY TO
} TRAIN at HOME for « GOOD LIVING
E Rnerd el B % in RADIO-ELECTRONICS & TELEVISION

4 Soldering, wiring, connecting I train your mind by putting you to work with your
Radio parts . . . building circuits ) handson a big €&-Tube Superheterodyne Receiver.
with your own hands—you can't ] And, believe me, when you get busy with real

Receiver defects with professional
accuracy and speed.

with real *‘Shop'' practice, makes every subject
plain and easy to understand and remember.

beat this method of learning. When

you construct this Rectifier and Fil-
ter, Resistor and Condenser Tester,
etc., you get a really practical
slant on Radio that leods to a
money-making future,

Radio Parts — 8 big Kits of them — you really
LEARN Radio and learn it RIGHT! You get the
practical stuff you need to be useful in Radio, and
that's what it takes to make money. You don’t have
to worry about what to do with these 8 Kits of

A BUSINESS OF YOUR OWN .,
OR A GOOD RADIO JOB
Soon after you begin Sprayberry Training, 'l send

you my sensational BUSINESS BUILDERS. You'll
find out how to get and do neighborhood Radio

repair jobs for nice profits and rich experience
while learning. This sort of work can easily pave
the way for a Radio Service business of your own.
But with Sprayberry Training, you're not limited.
You can swing into any one of the swiftly expand-
ing branches of Radio-Electronics INCLUDING
Radio, Television, FM, Radar, Industrial Elec-
tronics. Be wise! Decide now to become a fully
qualified RADIO-ELECTRONICIAN. Get full details
about my Training at once ! Mail coupon below for
my 2 big FREE Books.

SEND FOR THESE o
FREE BOOKS

test, experiment, trouble-
shoot. And you don’t need
“How to Read Radio Diagrams and Symbols’’

any previous experience. The
Sprayberry Course starts
right at the beginning of
Radio! You can’t get lost!
Simplified lessons, coupled

Here's @ valuable and wonderfully com-

plete new book which explains in simple
i\ English how to read and understand any
Radio Set Diagram. Includes translation
of all Radio symbols. Send for this vol-

» “_\'“ - -
'\_\\;“ IS SPRAYBERRY ACADEMY OF RADIO
““\; F. L. Sprayberry, President, Room 2527 Pueblo, Colorado
Please rush my FREE copies of '‘How to MAKE MONEY in RADIO,
"ELECTRONICS and TELEVISION,'* and '‘HOW to READ RADIO DiA.
GRAMS and SYMBOLS.""

| ume at once! H's free! Along with it.
| will send you another Big Free book Name ... Age
i d . describing in detail my Radio-Elec-
A \ tronic Training. AAIESS ..ovevremenenerunscaririns e cuiasmrssnsnsssansiverir
§ City oo e State L.

MA l {Mail in envelope or paste on penny postcard}
- - h-----------------‘----------m-ﬁ

February, 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 a minimum
of waste motion.

Ranging in size from 3/16” to
5/8". Spintites are available to
fit square, hex. or knurled nuts.

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

T-73 Set, has 7 sizes of hex heads.
Shock-proof handles. and cold forged
sockets assure safety and strength.

WALDEN
S ="

"OrCceSTL™

STEVENS -WALDEN

INCORPORATED

Worcester e Massachusetts
8

HE recent survey among our

readers has now been completed.
From the results we have been able
to determine individual preferences
for editorial material. The response
was most gratifying. In fact, there
were several thousand returns on these
questionnaires, filled out very com-
pletely and containing many concrete
and worthwhile ideas for articles, new
developments, servicing instructions
and amateur gear. So enthusiastic
was the response that we have under-
taken a compilation of the suggestions
and were able to select many outstand-
ing requests for early publication.

While it is impossible to completely
salisfy each and every reader every
month, we do strive for an editcrial
balance which will fulfill the needs of
the majority. The tremendous growth
of Rapio NEws confirms our belief in
maintaining a well-balanced format.

Many of you made the suggestion
that every article published should be
completed on one or two pages with-
out having to dig into the back of the
book for what we call “runback.” Un-
fortunately, this is not mechanically
workable in most cases. If each ad
were a full page, this could be done.
At any rate, we are attempting to
streamline our constructional articles
so that whenever possible they will be
completed without any runback. This,
of course, will make it far easier for
the reader to follow the text and to
immediately refer to the accompany-
ing diagrams.

Hundreds of our salesmen-dealers
are becoming more and more con-
cerned with the future sales of radios,
television sets, parts and accessories.
Accordingly, we are now preparing a
new series of articles which will pre-
sent, in simplified form, the basic
formulas that have been successfully
worked out in selling that type of mer-
chandise.

We have also found that thousands
of readers are vitally interested in
simplified “how to make it” articles.
A new department therefore will be
set up to cover this interest and the
staff will build and describe such units
for those who are intrigued with
simple gadgets and electronic equip-
ment.

An ever-growing interest is being
shown by the amateur for u.h.f. trans-
mitter design and technique. For the
most part, these ‘“hams” have had
previous experience on the 160 meter
band. They are interested primarily
in local rag chews and are not too
much concerned with a DX contact.

New and unique applications for the
miniature tubes have been requested
by our readers. At this writing, many

wwWwW americanradiohistorv com

THE

EDITOR

types are not available but when they
are we’ll print plenty of articles on
ultra-compact receiving and transmit-
ting equipment making use of .these
“tiny bottles.”

Other helpful suggestions were made
—too numerous to mention. I should
like to express my thanks to all of
you for your fine cooperation in help-
ing to design your radio magazine
along the lines that will be of the
greatest interest and assistance to
you. We are planning to send such
gquestionnaires periodically in order to
keep pace with your interests. With
twice the circulation of any other ra-
dio publication, the task of satisfying
everyone becomes a real problem.
This is particularly true when we con-
sider that radio to us is no longer a
mere entertainment media. Our pro-
fession and hobby has branched out
into a very large electronic group.
Accordingly, there are those who have
found their niche in some highly spe-
cialized branch of radio-electronics
who require an entirely different type
of material than those of us who have
remained in one particular branch of
radio for some time.

The Citizens’ Radiocommunication
band is a good example of what to ex-
pect in the way of new services and
developments. Since keen interest has
already been shown in this service,
many radio men have already begun
lo lay the ground work for future
sales and service of two-way units.
Let's not overlook the ever-growing
interest in television. You can sell, in
advance, by telling your customers
about TV. Make it known that you
will be able to supply them with sets
and to install and maintain them
when television programs are avail-
able in your town.

Yes, we are indeed in a new era of
radio. The annual Radio Parts and
Electronic Equipment Shows, Inc. is
1ully cognizant of the desirability of
showing the myriad of new products
to the radio serviceman, the amateur
and even the public at large. A special
Open House Day has been inaugurated
in connection with the Show to be
held in Chicago next May which will
enable many radio-minded men and
women to get a preview of things to
come. We think it is a splendid idea
and will do much to gain prestige for
the serviceman and amateur. We’ll
see many of you there in person and
we want you to make yourselves
known.

We will again publish the Rabio
NEws DAILY at the Show this year as
a service to the radio industry. Be
sure to get your complimentary copy.

-« « « « « v . . . OR.
RADIO NEWS
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NEW'!
HALLICRAFTERS SX-42

Here's the NEW SX-42—the receiver that sets a
new standard in radio performance. Covers
everything: Frequency range of 540 KC. to
110 MC. %rings you high-fidelity broadcast re-
ception—world-wide Short-wave coverage—
PLUS true high-fidelity FM broadcast reception
(all FM frequencies), and hi-fi phono reproduc-
tion. The new SX-42 is brilliantly designed to
bring you more features, more operating thrills
than you've ever thought possible. Wide-vision
.no-glare dials, AM-FM sifnal level meter, six-
position selectivity control, dual IF system, sep-
arate sensitivity and volume control, NEW SIM-
PLIFIED controls for family use. Designed for
top-flight reception—in the home, or for Ama-
teur and Commercial communication work.
Net, less Speaker.................... $275.00

THE RME 45

The famous RME 45 Receiver delivers peak
receptiononall frequencies—550to 34,000
KC. Features full-vision calibrated dial
using a single control for two-speed tuning.
Includes five Amateur bands with ample

Communications Receiver

grom ALLED!
IMMEDIATE DELIVERY

on most models

NATIONAL NC-2-40D

One of National's top receivers. Covers
490K C. 1030 MC.rangein 6 tuning bands.
Has definite, accurate calibration for all
bands. Features efficient single-dial control.
Famous for its stable high frequency cir-
cuits. Frequency drift is reduced to a negli-
gible value by temperature compensation.
Hasautomaticband-in-useindicator. Wide-
range adjustable series-valve-noise limiter.
Flexible crystal filter. Special r.f. coupling

‘circuits maintain full sensitivity.

Net, less Speaker............... $225.00
Speaker in matching cabinet, Net..$16.44

i

HAMMARLUND HQ-129-X

Designed to meet the most critical demand-
of professional operators. Full range, .54
to 31 MC. accurately calibrated. Has 4
calibrated Ham bands and one arbitrary
scale. Variableselectivity crystal filter. Low-
drift beat oscillator for code and locating
stations. Antenna compensator. Voltage
regulation. Automatic noise limiter. Com-
pensated oscillator to reduce drift during
warm-up. Earphone jack. Three i.f. ampli-
fier stages. Two audio stages. Speaker sup-
plied in matching metal cahinet.

Net, with Speaker.............. $173.25

SPECIAL! NEW 2-METER TRANSCEIVER KIT

For the new 2-meter band! Uses 6N4 as mod.-osc. in transmit
position and as super-regen. det. in receive position; 7C5 as
mod. in transmitting, and as power audio amp. in receiving.
Supplies current for single button carbon mike; has output

band-spread. Has DB-calibrated signal
level meter; S-step variable crystal filter;
Automatic Noise Suppression; stable, vari-
able-pitch beat oscillator, and a2 host of
otherfeatures. Housed in handsome stream-

transformer for coupling to speaker or headphones. Re-
quires 250 v, at 75 ma., 6.3 v. at .65 amp. for power. Kit
when completed measures 6” x 5” x 9”. Includes all necessary
parts and tubes (less mike, speaker and power supply). No.
83220, NET. ... iiiititiiinrneneeneeensensannnns $18.95

Power Supply Kit. Includes all parts necessary to build pov'ver
supply for transceiver. No 83-371. NET ............ $10.25

lined metal cabinet with matching speaker.
Net, with Speaker............... $198.70

Other Communications Receivers

Hallicrafters $-38............ $47.50 RME-84.................... $98.70 -
Hallicrafters §-4OA ........... 89.50  RME VHF-152 Converter...... 86.60 H %
Hallicrafters $-41G........... 36.75 RME DB-20 Presefector....... 468.20 H
National NC-46............. 97.50  National HRO............... 274.35 i ALLIED RADIO CORP., D. L. Warner, W9IBC
NC-46 Speaker............. 9.90  Hammarlund SPC-400X. .. .... 342.00 § 833'W.Jackson Blvd., Dept. I-8B-7
+ Chicago 7, lllinois
Net F. O. B. Chicogo. Prices subject to possible change. H
':' [JEnterorderfor......coovvvuuiuinnnnnnn.. Model...............

s ne oL o . [J Enclosed $........... ....[d Full Payment
3 e I SRros SEVEES T e o » [1Part Payment (Balance C.0.D.)
P .. [J Send full information on Communication Receivers and Time
\’*&M- . Payment Plan, without obligation:
5 A l l I E , O Send FREE 1946 ALLIED Catalog.
5 4 i
. ‘SY@\) t .

.~ Everything in Radio and Electronics

a0 . o

LS LI T Y L LY T PR TTT LY ] LT ey

February, 19147 b
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To help you incorporate the many advantages of
electronics in your business, the War Assets
Administration is making available its enormous

inventory of tubes and equipment now.

Qualified distributors all over the country have been
appointed by WAA to represent it. In eyery field where
electronic application has proved its worth, these
distributors maintain inventories and have the technical

“know-how” to service your needs.

Get in touch with your nearest distributor and see how
government-owned war surplus can help you—

electronically. Or—if it is more convenient—write to

ELECTRONICS DIVISION |
OFFICE OF AR FT DISPOSAL ~

425 Second St., N.W. Washington 25, D. C.

10 ‘ RADIO NEWS
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Mitlions and millions of electronic tubes

it
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.

“NO ELECTRONIC DEVICE 1S BETTER THAN ITS TUBE

880
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Transmitter

Receiver

Today—virtually all methods of high-speed
communication use electronic tubes. In the
industrial field, heating, welding and various
methods of control are being done better and
faster because of electronics. From big broad-
casting stations to tiny hearing aids—from
induction heating to voltage regulation—the
science of electronics is playing a major role
in industry.

Matching Stub and Antennae

www americanradiohistorvy com

Control Unit

Microphone

Headset
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Listed here are the names and locations of WAA ap-

pointed distributors. Not all of them will have complete

stocks but it will pay you to consult them on your elec-

tronic problems.

Aviomatic Rodio Mig. Co., Inc.
120 Brookline Avenue

Boston 15, M h

C :cation M s Loborat
120 Greenwich Street
New York 6, New York

Tobke Deutschmann Corporotion
Canton, Massochusetts

Electronic Corporation of Americe
353 West 18th Streel
New York 19, New York

Electro-Voice, Inc.
Buchonon, Michigan

Emerson Radio & Phonogroph Corporation
123 Dvane Street
New York 7, New York

Essex Wire Corporation
1601 Wall Street
Ft. Weyne 6, Indiona

General Eleciric Company
Building 267-1 River Road
Schenectody 5, New York

Hommaerlund Mfg. Company, inc.
460 West 34th Street
New York 1, New York

Hoffman Radio Corporotion
3741 South Hill Street
Los Angeles 7, Colifornic

Hytron Radio & Electronics Corporotion

76 LaFayette Street
Salem, Massachusetts

E. F. Johnson Company
206 Second Avenue S. W.
Waseca, Minnesota

Maijestic Radio & Television Corporation
125 West Ohio Street
Chicago 10, lllinois

Reytheon Manufacturing Company
60 East 42nd Street
New York 17, New York

Smith-Meek E

ing Company

125 Barcliay Street
New York 7, New York

Sylvenia Electric Products, Inc.
Emporium, Pennsylvania

Technical Apparatus Company
165 Washington Street
Boston 8, Massachusetts

Tung-Sot Lamp Works, inc.
95 Eighth Avenve
Newark 4, New Jersey

Newark Etectric Co., Inc.
242 West 55th Street
New York 19, N. Y.

American Condenser Co.
4410 Ravenswood Avenue
Chicago 11, illinois

WaR AsSETS ADMINISTRATION

A - UNITED STATES GOVERNMENT AGENCY

FOR THE DISPOSAL OF SURPLUS PROPERTY
880
Febraary, 19147
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MALLORY offers the widest range of resistance values in clutch

n

1

tap resistances in our Tapped Midget line.

Add these to the Plug-In Shafts you see at the right, and you can re-
place original controls in any auto set you name—not merely replace

th

story from your Mallory distributor.

type controls to fit every need. Four different values are available
the Universal Midget line (100M ohms, 250M ohms, 500M ohms,
megohm), and eight values in popular combinations of overall and

em but duplicate them mechanically and electrically. Get the complete

You Expect More...
and Get More. ..
from Mallory

14

NO WOBBLE—this ring prevents it!

All Mallory Plug-In Shafts are made
with a small ring as shown above. 4
That’s why they can’t wobble or
work loose—why they fit as securely
as a fixed
shaft.

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

RADIO NEWS
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SUYPER/IOR /S

o e

AT YoUr SERV

with a COMPLETE LIN
TEST INSMENTSE o

IMMEDIATE SHIPMENT

write for a list of jobbers in your stote who do

SEE and HEAR

Now you can

The signal with the new
CA-12 SIGNAL TRACER

Always ready for instant use it 1akes
less than five seconds to begin using
\his versatile unit. No moze of spe-
ciol cables—the Mode! CA-12 uses
only one connecting coble. No line
cord—the CA-12 operates on seli-
contained batteries. No tuning con-
trols of ony kind are used in this
model.

FEATURES:

« Comparative intensity of the signal isread directly on the meter—Quolity of the
signal is heard in the speoker

s Simple to operote—only one connecting cable—no tuning controls.

« Highly sensitive—uses an improved vacuum-tube voltmeter circuit

« Tube and resistar copacity network are built into the detector probes.

« Built-in high gain amplifier—Alnico V. speoker.

« Completely portoble—weight B pounds—measures 52 x6V2"x9".

The Mode! CA-12 comes complete with Detector Probe, test leads, self-

contained batteries and instructions. Comes housed in

heavy gauge crystalline cabinet with beautiful two tone $

NET PRICE .

ctehed front panel.

The New Model 670 SUPER METER

3

3 A Combination VOLT-OHM MILLIAMMETER plus CA.

’. PACITY REACTANCE, INDUCTANCE and DECIBEL

\'4 MEASUREMENTS.

.

;: SPECIFICATIONS:

N D.C. VOLTS: 0 10 75 15/75 /150 /750 /1,500

& 7,500 Volts.

o A.C.VOLTS: 01015 /30/150/300/1,500/3,000

% Volts.

X OUTPUT VOLTS: 0 to 15/30/150/300/1,500/
4 3,000 Volts.

D.C. CURRENT: 0to 1.5/15/ 150 Ma. 0 to 1.5 Amperes.
y RESISTANCE: O to 500/‘100,000 ohms O to 10 _Megohms. )
38 CAPACITY: 001 to 2 Mfd. .1to4 Mid. (quality test for electrolytics)
M REACTANCE: 700 to 27,000 Ohms 13,000 Ohms to 3 Megohms.
S |NDUCTANCE: 175 fo %0 Henries, 35 to 8,000 Henries.
it DECIBELS: —10 to 418, +10to 438, +30 to +58.
The Model 670 comes housed in a rugeed, cracl_(lefhmshed qo
Leel cabinet complete with test leads and operating instruCs $
o Lions. Size 5¥"xi¥4 ST e ) SRS ST ... NET

2
S
4
P The New Model 650 SIGNAL
2 GENERATOR
‘:o-' Ronges: 100 Kilocycles to 35 Megacycles on Fun-
4 damentals; 25 Megacycles to 105 Megacycles on
Harmonics.
oy « RF obfainable separately of modulated by the
e s Audio Frequency.
et + Audio Modulating Frequen:y—-AOO cycles pure
h sine wove—less than 29, distortion.
oo + Attenuotion—3-step ladder 1ype of attenuator
o {T pad).
o « Uses a Hartley Excited Oscillator with @ Buffer 4
"t Amplifier.
ge." S « Tubes: 6J5 as R.F. Oscillator; 4SA7 as modulated . 15
X Buffer and Mixer; 6517 as audio oscillator and rectifier. $
or d instructions. - .. eae e vaee

Complete with coaxial cable, leads an

Please ploce your arder with your regular radio parts
jobber. If your jobber does not hondle aur line kindly
distribute our instruments or send your arder directly to us.

February,

1947

The New Model 450 TUBE TESTER

Speedy opercﬁon—ossured by newly designed rotary
selector switch which replaces the usual snop, togale, or
lever action swifches.

« Tests all tubes up to 117 volts.

« Tests shorts ond leakages up to 3 Megohms in all tubes.

« Tests both plates in rectifiers.

« New type line voltage adjuster.

 Tests individual sections such as diodes, triodes, pentodes, etc. in multi-purpose tubes.

« Noise-Test—detects microphonic tubes or noise due to faulty elements and loose
internal connections.

« Uses o 42" square rugged meter.

« Works on 90 to 125 volts 60 cycles A.C.

EXTRA SERVICE—May be used as an extremely sensitive condenser

Leakage Checker. A relaxation type oscillator incorporated

n this model will detect leakages even when the frequency

is one per minute.. ..

The New Model 600 SET TESTER
A NEW COMBINATION TUBE TESTER AND MULTI-
METER. A complete testing laboratory oll in one
unit. Test tubes. Reads A.C. Volts, D.C. Volts, D.C
Currents, Resistonces ond Decibels.

TUBE TESTER SPECIFICATIONS:

» Speedy opermion——-cssured by newly designed
rotary selector switch.

o Tests all tubes up to 117 Volts.

« Tests shorts ond leakages up to 3 Megohms in all
tubes. J

« Tests leakages and shorts of any one element against all elements in all tubes.

« Tests both plates in rectifiers.

« Tests individuo! sections such as diodes, friodes, pentodes, efc., in multi-purpose tubes.

« New type line voltage adjuster.

MULTI-METER SPECIFICATIONS:

‘?F VOLTS: (At 1,000 Ohms Per Voit) 0 to 7.5/15/75/150/750/1,500
olts.

A.C. VOLTS: O to 15/30/150/300/1,500/3,000 Volts.
D.C. CURRENT: 0 to 15/15/150 Ma., 0 to 1.5 Amperes.
RESISTANCE: O to 2,000/20.000/‘200.000 Ohms, 0 to 20 Megohms.
DECIBELS: (Based on zero decibels equals 006 Watts
DEC B S hm lime.) —10 to +18 D.B.. 410 to 38 $
DB, +30t0+58D.B. LI o

The New Model 400
ELECTRONIC MULTI-METER

A combination vacuum-tube voltmeter ond volt-ohm
milliammeter plus capocity, indyctance, reactance,
and decibel measurements.

SPECIFICATIONS:
D.C. V.T.V.M. VOLTS: (At 11 Megohms
Input Resistance.) 0 to 3/15 /30/75/150/300/
750,1500/3000 Volts.

T f])hms Per Volt.)

D.C. VOLTS: (At 1,000 -

0 to 3/15/30/75/150/300/ 50,/1500/3000 Volts.

A.C. VOLTS: (At 1,000 Ohms Per Volt.) 0 to 3/15, 30,75 /150/300/750
1500/3000 Volts.

D.C. CURRENT:0 to 3/15/30/75/150 /300/750 Ma., O to 3/15 Amperes.
RESISTANCE: O to 1,000/10,000,‘100,000 Ohms; 0 to 1/10/1,000 Meg-

ohms.
CAPACITY: (In MFD.) .0005—2, 05—20, .5—200.
REACTANCE: 10 to 5M (Ohms), 100—50M (Ohms),

ohms). 5
INDUCTANCE: (In Henries.) 035-14, 35-140, 35-14,000. $
DECIBELS: —10 to +18, +10to +38, 130to +58. NET.

oo ®
et o

01—5 (Meg-

www americanradinhictorvy com


www.americanradiohistory.com

-
-
-
-

-
-
=

post war is a term that can be applied, honestly
and proudly, to this 1947 Air King model. Beauty
and good taste mark the design and finish of the
cabinet. Appealing lines, artistic proportions,
and the contrasting dial all contribute to the
Regent’s visual appeal. When you first see the
Regent, you like it instinctively. When you hear
it you know your first impression was right.

You—and your customers—
will appreciate these keen-value features

Precision, die-cut antenna for maximum signal
... Modern illuminated, white-on-black airplane
tuning dial gives maximum readability, and
forms artistic design element of the set . .. Loud-
speaker of Alnico No. 5 alloy gives exceptional

volume without tone distortion . . . Beam Power
Pentode Audio System brings new tone and defi-
nition to familiar programs. The Regent is a
6 tube Superheterodyne (including rectifier).
Operates on AC or DC, and is available in Ivory
(illustrated above) and Walnut Plastic Cabinets.

e King

wasio

The Royally of Radis Jince 1920
AR KING

RADIO

Division of HYTRON RADIO & ELECTRONICS CORPORATION, Brooklyn, N. Y.

% WE HAVE A. LIMITED NUMBER OF DISTRIBUTOR AND DEALER TERRITORIES OPEN *
RADIO NEW>s

www americanradiohistorvy com
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ONE FEATURE ALONE
WILL REPAY THE ENTIRE
COST TO YOU...
TIME, AND TIME, AND
TIME AGAIN!

For years and years on end—for as long as 1946 receivers
are in use—Volume XV will continue to pay you annual
cash benefits by providing authorized time-saving servicing
data complete and bound in a systematic form, always
ready for easy reference. For 16 years Rider Manuals have
proved their value. For 16 years they have constantly been
improved; the owners of Volume |, purchased 16 years ag.
are still deriving benefits from it. A library of Rider Manuals
is a lifetime-profit-paying-investment.

Volume XV incorporates the latest Rider “first"—"clari-
fied schematics,” a plus service on which we have spent tens
of thousands of dollars in order to save you hundreds upon
hundreds of hours each year. Also, with each copy of Vol-
ume XV there is included the separate book “‘How it
Works,”" a practical guide to the theories of operation of
the new technical features of the latest receivers. It ex-
plains the functions of those “'gimmicks" and “gadgets”
which can cause time-wasting headaches if not recognized
and understood. These and other exclusive analyses by our
engineers will be found in ""How it Works" another Rider
Vfirst.!

Many post-war sets are equipped with record players
and changers; these are covered in Volume XV.

All the popular brands of "Ham' communication receiv-
ers are included in Volume XV.

You are brought up to date on all Scott receivers by
Volume XV.

Yes, on the 1984 pages of Volume XV, covering the sets
of 121 American Manufacturers and the 150 pages of
"How it Works" you will find the data and services that
will make it pay its profitable way for years to come.

Be sure of your copy. Avoid disappaintment, place your
order with your jobber today.

OTHER RIDER MANUALS

Volumes XIV to VI, each volume . .. $15.00
Volume VI .. . - N 11.00
Abridged Manuals | to V (1 vel.). . N 17.50
Record Changers and Recorders.. .. . 9.00

JOHN F. RIDER PUBLISHER, INC. - 404-4th AVE

YEAR AFTER
YEAR AFTER YEAR

RIDER MANUALS

NUE « NEW YORK 16, N.Y.

Export Div.: Rocke-International Corp., 13 E. 40 St., N. Y. C. Cable: ARLAB

OTHER RIDER BOOKS

Inside the Vacuum Tube Servicing by Signal Tracing A-C Calculation Charts
Solid concept of theory and operation $4.50 Basic Method of radio servicing 4.00 Two to five times as fast as slide rule . 7.50
Understanding Microwaves The Meter at Weork H°“"‘.\.'D°Y'Wifh'kide' Series— ) o
Provides foundation for understanding 6.00 An elementary text on meters . . . $2.00 On “Alternating C‘“’f”‘” in Radio Receivers
On "Resonance & Alignment"
Radar The Oscillator at Work On "Automatic Volume Control”
Entertaining, revealing, in lay languoge  1.00 How to use, test and repair . . . . 2.50 On "D-C Voltage Distribution™ $1.25 each
The Cathode Ray Tube ot Work Vacuum Tube Voltmeters This new Rider Book, scon to
Accepted authority on subject . . . 4.00 Both theory and practice . . . . . 2.50 be announced, will be of last-
Frequency Medulation Avutomatic Frequency Control Systems ;:ge u's;ft.alness tohevery‘onedl'n-
Gives principles of FM radio . . . 2.00 —also outomatic tuning systems . . . 175 1SS SS IonyABNCel101Ataco,

February, 1947
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Bob Henry says:

MOST MODELS
IN STOCK

For Immediate Delivery

Most models listed below are
in stock . . . ready for im-
mediate delivery:

Hallicrafters $38 complete.$ 47.50

Hallicrafters S40A..... e.o. 89.50
Hallicrafters SX 42......... 275.00
Hammarlund HQ-129X and

speaker................ . 168.00
Hammariund SP-400-X and

speaker................. 342.00
National NC-2-40D (com-

plete with speaker)...... 241.44
National HRO-5TA1 and

HRO-5RAT.............. . 274.35
National NC-46........... . 97.50
National 1-10A with tubes

and coils............... .. 67.50
RME-45 complete........ .. 198.70
RME-84 complete........ .. 98.70

Pierson KP-81 complete.... 342.00
Panoramic panadapter
complete............. ses 99.75
Temco 75GA transmitters.. 495.00
Meck 60T transmitters..... 150.00

Gordon, Amphenol, other rotary
beams.
Millen 90800 ECO..... voee..$42.50

Millen 90800 exciter ... 37.50
Millen 90281 power supply. 84.50
Millen 90902 scope....... .. 42.50

The new Hallicrafters and Collins re-

ceivers, transmitters, VFO, etc. as

fast as available. Prices subject to
change.

THE delivery situation is much
improved. I can make imme-
diate delivery of most receivers
and other apparatus. Take advan-
tage of the extra service and selec-
tion you get by dealing with me,
based on my reputation as the
world’s largest distributor of short
wave receivers. Send me your or-
der now. Send five dollars and I
will ship at once C.0.D. Or order
on my 6% terms. I finance the
terms myself to give you better
service and save you money.
Trade-ins gccepted. Tell me what
you have to trade, and let’s make a
deal. Besides having all amateur
receivers and transmitters, I also
have a complete stock of all other
amateur apparatus and parts, also
test equipment, etc. I have real
bargains in the really good war
surplus. Write, phone, wire or
visit either of my stores.

BOB HENRY
WOARA

HENRY RADIO STORES

BUTLER, MISSOURI, AND
LOS ANGELES 25, CALIF.
“WORLD’S LARGEST DISTRIBUTORS
OF SHORT WAVE RECEIVERS"

18

* Presenting latest information on the Radio Industry.

By FRED HAMLIN

Washington Editor, RADIO NEWS

together.

TO OUR READERS
A sufficient supply of the glue ordinarily used in binding the January. 1947, issue of
Radio News was not available at the time the magazine was being printed and there-
fore a substitute material was used on some of the copies. In some cases this substi-
tute adhesive used for binding failed to do a good job of holding the magazine

Any reader having such a copy may return it to us for replacement. We regret the
inconvenience resulting and assure you that it was in no way due to carelessness.

FM, LIKE WE SAID last time, is
getting organized on a national basis
from headquarters in Washington and
with the enthusiastic blessing of no
less than the Federal Communications
Commission. First steps toward ac-
tivating a group of FM station execu-
tives was taken at the National As-
sociation of Broadcasters convention
in Chicago in the early winter, and a
complete organization, with program,
was drawn up at the first all-F'M con-
vention, held in Washington early in
January.

PUBLICIZING AND PROMOTING
KM nationally is the first order of
business in the new outfit, which bears
the name “Frequency Modulation As-
sociation,” with headquarters at 810
International Building, Washington 4,
D. C. Scores of FM station heads have
already joined under the leadership
of the Washington-led group which
spark-plugged the FMA. These in-
cluded Roy Hofheinz, Leonard Asch,
Wayne Coy, W. R. David, Everett L.
Dillard, Gordon Gray, F. A. Gunther,
Ira A. Hirschmann, E. J. Hodel, C. M.
Jansky, Jr., R. ¥. Kohn, and Stanley
Ray.

FCC ENTHUSIASM FOR FM and an
FM station organization was summed
up by chairman -Charles R. Denny.
Denny recently told FMA: “An organ-
ization such as yours, concentrating
on the building of FM, can perform
one of the most valuable services in
the history of broadcasting. Those of
us close to radio are excited over this
revolutionary improvement, but to the
vast majority of listeners, FM is still
just another alphabetical combination.
It is highly gratifying to know that
your group has embarked on a crusade
to carry the story of FM to every radio
listener in the land.” That the crusade
will have financing was indicated
early in the FMA’s career. “Our dol-
lars will be spent for FM promotion,”
said its steering committee. An all-
out national publicity campaign may
be expected during the spring, sum-
mer, and fall as a result.

www americanradiohistorv com

IF YOU NHMAVE ANY FURTHER
DOUBT about FCC’s attitude toward
FM, listen to Commissioner Ewell K.
Jett: “FM,” he declared recently, “is
now established on a sound, perma-
nent postwar basis. In all, we at the
FCC expect some two thousand of
these FM stations in the next few
years—nearly i{wice as many as the
present number of standard stations.”
He sounds a note of warning to the
general public, however: “FM receiver
production is troubled by the same
shortages that afilict so many other in-
dustries. But FM sets are coming on
the market in increasing numbers.
The latest estimate is that at least
five million will be produced next
year.” Mr. Jett's advice to the pros-
pective buyer of a new radio: “If I
were buying one today, I would cer-
tainly not buy one that did not in-
clude FM.”

SPEAKING OF PRODUCTION,
every indication at year-end was that
it will continue generally good, despite
supply and labor difficulties. Latest
complete figures—for October—
showed shipments that month at a new
all-time peak. Domestic radio sets,
including phonograph and record play-
ers, increased 20 per-cent to 1,800,000
units over September, according to the
Civilian Production Administration.

COLOR TELEVISION —whether it
will come into its own tomorrow or
years hence—may develop into the
jackpot radio question of the year.
It was brought up with fanfare be-
fore the FCC in December largely
at the urging of the Columbia Broad-
casting System. While RCA and
NBC, both working in the color field,
favor taking more time to perfect
their methods. Frank Stanton, presi-
dent of CBS, went so far as to declare
that Columbia could start colortele-
casting within a few weeks, if FCC
permits are forthcoming. “Substan-
tial, regular” programs were predicted
“within a year.” ... Reason for the
FCC hearings was the Columbia re-
quest for FCC to set standards for

RADIO NEWS
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Grasp the NEW OPPORTUNITIES in

RADIO

ELECTRONICS AND
TELEVISIONAD

Modern Radio — FM Broadcast and Reception —
Television — Industrial Electronics; Power,
Control, Communications — new equipment
and methods demand new technical ability and
experience. Keep up to date with the latest.

wooern ranio | Shop Method Home Training
EQUIPMENT FOR YOU By a Real Established Resident School

TO USE AND KEEP | with its own FM Studios, Shops and FREE
Laboratories. ) .

TRAIN WITH ADVANCED much greater than ever before!
TECHNIQUE

Radio is expanding with far-reach-
3 i i ing i ts in reception. No one

The good jobs in Radio Electronics ing improvemen ’ L ) O
now go to the men who are equipred to kno.»;'s }e__tu h';)w ]E%lredtt the ?;lf‘tlgm‘{‘
Landle them. Tt takes training and ex- market will be. Klectronics w uchy

Tati every walk of life—in industry

perience. National Schools, one of the almost cvery wa

oldest and largest trade schools in the  and in the home. B

country, make: it possible for you to TURN YOUR INTEREST IN

get this traindlng right in your own RADIO IN'TO A CAREER THAT

1 home IN YOUR SPARE TIME. WILL ASSURE YOU SUCCESS AND
National maintping modern resident SECURITY.

training Studios, Shops and Labora-

tories where instructors and engineers FIND OUT WHAT NATIONAL
are working constantly to improve TRAINING CAN DO FOR YOU
training methods. SHOP METHOD Where do you stand today in mogd-
HOME TRAINING is a logical exten- ern industrial progress? What does tha
sion of this practical system. future hold for you? You owe it to
A FREE lesson that shows vou how yourself to investigate this opportu-
practical and systematic this new train- nity. With National Training YOU
. ing method is will be sent you without GET AHEAD FAST—you may step
The very essence of National Shop Methed obligation. You may keep and use this into a good position or start a busi-
Home Training is EXPERIENCE. You get lesson to prove to yourself just how ness of vour own, with little capital,
actual experlence by working with modern practical National Training really is. even before you complete your National
Radio and Electronic equipment—building iet one of the many NEW JOBS Course.
many types of cireuits. You may build a that demand new techniques and meth- Fit yourself for a ecareer of inde-
fine, long distance MODERN SUPERHET-. ods in Modern Radle. Get vour shure of pendenee, good ecarnings, success and
ER(')DYNE n t iniatur the NEW BUSINESS that servicing security in one of the fastest growing
! »signai generator, miniature the new sets and equipment demands, fields in industry. For full information,
radio transmitter, audio oscillator, etc.— Experts agree that Radio, Television just send vour name and address on the
many other standard actual operating and  Eleetronivs present opportunities coupon und mail it TODAY.

pieces of equipment—conduet cathode ray
and other experiments. This practical work

Get This Book

advances with your training=—YOU LEARN APPROVED FOR
BY DOING! TRAINING
UNDER G} BILL FREE
This big book presents the
facts about the field of Elec-
tronies and your opportunities
° . in it together with full infor-
see w ut Nutlona ralnln | mation about the advanced Na-
L tional Training. Read it and
make up your own mind that
F M National Training will equip
as one or ese en you for a great future. No
i salesman will call en you from
C i National. The book is FREE
National Shop Method Honte Clifford Hannah, d o i’ with your sample lesson. Clip
4 | A
Training wins good }obs, in- Portage La Prai- = ! and mail the coupon TODAY!
dependence and security. Take v rie, Manlitoba.
the word of National men who Canada,  writes:
have established records in ~ My training has o g
their favorite Rngio, I’felevbr :l[uought rlesultsfas x it -a% ‘h
sion, or other rapches o ‘i in line for f A .
Electronics. anomolr raise thanks to Na- LOS ANGELES 37, CALIFORNIA EST.19C5 r l';;ili'}l’ (EREHS
tional’s encouragement and < 1
From 0. K. Ive thorough training.”” M I“ P 7 RTUNITY OUPON FOR QUICK ACTIQN
Waswington: : e s ’ g -
ashington, 1 . i ) ) H
g{docx:écfr?:r‘lgs' thgi {oseé,h Michel, 1 National Schools, Dept. 2-RN (Mail in envelope or paste 1
believe National TSttty ! 4000 South Figueroa Strest, Las Angoles 37, California on penny post card) -
offers the bes o
coursre to be had w{“?m Ne;:li%‘:zdl N Mail me FREE the two books mentioned in your ad including a sample lesson of your course. §
... Keep up the gnod work.” training. I am g [ understand no salesman will call on me. ¥
. now earning $225 [ ]
Here's a state- a month as a radio operator I NAME [}
ment from R. R. and technician and $20 a week g TAME AGE R
Wright. Black- wmore in my shop at home.
foot, Idaho: “Due | IO ADDRESS ..etiiriiiniiicieeieeiniennaaannss e i
AR ey ) . + EIiesE ST Aot certeesieciceees g
National I was ‘ Ttead what cther enthusiastic I . B
selected to in- students have written about 3 CITY i 2 - PYeryis ol lx SPTE L b ap b wd PP - 16 - ¥ O B
struct in the laboratory work National Training in the big i Include your zone number 1
of Navy and Marines.” 40 page book we will send you. N I:] Check here if veteran of World War Il H
February, 1947 19
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When
formers, "“will do” is not

a sufficient standard. Eco-

mME ‘
RIT cOlL anp TRANSFORMER cone

W E

'—""::-y-—_'—-'.-

it comes fo trans-

nomy, as well as highest

efficiency requires the best.

This is the meaning of

Merit Quality.

EXPORT DEPARTMENT:
1791 Howard Street, CHICAGO 26, U. S. A,

Cable Address: MERIT

P’ﬁ ¥ oF B >
kH S g =

MERIT COIL &

4427 North Clark St.

20

TELEPHONE
Long Beach 6311
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MERIY co,
Lanpy
Th coon

FECDacamanatn

TRANSFORMER CORP.

CHICAGO 40, ILL.

'sPOT

RADIO NEWS

color television commercial broadcasts
“immediately” on 480 to 920 mega-
cycles, bands now classed as experi-
mental. Opening these bands would
give color opportunity to develop into
national networks, another prediction
that Stanton felt Columbia could
make good in the near future. He
added that CBS had spent approx-
imately two million dollars in experi-
menting during the last two years.
. . . What the ultimate decision would
be, nobody was willing to predict as
this went to press. A good bet; some
kind of television with color in the
commercial field by 1948.

FOREIGN RADIO ACTIVITIES
will come into the electronics news
again in April, with a number of in-
teresting developments promised. Oc-
casion will be the International meet-
ing of the Marine Radio Aids to Nav-
igation groups from interested na-
tions. The meeting will last two
weeks, convening first in New York
City, followed by a gathering at New
London, Conn., where marine radio
aids will be demonstrated to the 250
U. S. and foreign delegates expected
to attend. Three ships will be used
in the demonstrations, one from the
Coast Guard, one from the U. S. Mari-
time Commission, one from the Coast
and Geodetic Survey. What will be
demonstrated has not been crystal-
lized, but you can count on seeing ra-
dar, sonar, loran, and advanced types
of ship-to-shore radio in action. . . .
Also on the international docket for
the immediate future are the interna-
tional radio conference, scheduled for
May, place yet undecided, but prob-
ably San Francisco; the international
plenipotentiary conference in July,
and, following, a meeting of high fre-
quency experts, scheduled tentatively
for August or September. No loca-
tions have been chosen for the last
two. . . . The May meeting will be
to revise the regulations of the 1939
Cairo conference, while the plenipo-
tentiary gathering will amend and
change the 1932 rulings of the Madrid
convention. Participating nations at
all three meetings will approximate
the membership of the United Nations.

SHORAN WILL BE ONE OF THE
THINGS to watch with interest at
the New London, Conn., meeting, al-
though it is just the opposite of an
aerial device. Kept under blankets
by the Navy and Army during the war
and still obscured by military red-
tape, it is the pet of the Coast and
Geodetic Survey, which uses it for
mapping the ocean bottom. Geodetic
has four sets, costing $50,000, and wish
they could get more. It operates on
a one-way echo principle, a hydro-
phone (waterproof microphone) send-
ing a sound to a land-based receiver.
Underwater sound has been found to
travel best at 4200 feet, and hydro-
phones are set at that level if possible,
with cables carrying the sounds to
shore from the hydrophone base. . . .

RADIO NEWs
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Enjoy Security

and Good Pziy! Step Ahéad of [:o_mpet_ition Into a

Opportunity
Ahead ...

FOR TRAINED MEN
' ONLY!

BETTER RADIO JOB with CREl Technical Home Study Training

Protect your future today. Enjoy the recognition,
the interesting, well-paid positions that Radio-Elec-
tronics offers men who meet the challenge with modern
technical training. FM, Television, Facsimile and other
electronic communications systems for both govern-
ment and industry will require thousands of highly
trained expert radio communications engineers and
technicians.

NOW is the time to take the time to prepare yourself
for these important career jobs. CREI home study
training can show vou the way by providing you with
the “tools” with which to build a firm foundation of
ability based on a planned program of modern technical

VETERANS! CREI TRAINING IS AVAILABLE UNDER THE “G. I.”" BILL!

Capitol Radio Engineering Institute

An Accredited Technical Institute

Dept. RC-2, 16th and Park Road, N. W., Washington 10, D. C.

Branch Offices:
NEW YORK (7) : 170 BROADWAY

If you have had professional or
amateur radio experience and want
to make more money, let us prove
to you we have the training you
need to qualify for a better radio
job. To help us intelligently answer
your inquiry—PLEASE STATE
BRIEFLY YOUR BACK-
GROUND OF EXPERIENCE, EDUCATION
AND PRESENT POSITION.

February, 19147

SAN FRANCISCO (2) : 760 MARKET ST.

MAIL
COUPON
FOR FREE

36-PAGE
BOOKLET,

training.

In our proved method of instruction you learn not
only how but why! This is real, honest-to-goodness prac-
tical engineering training that leads to better jobs and
more rapid promotions . . . the type of training for which
many thousands of professional radiomen have enrolled
during the past 19
years.

It costs you noth-
ing to read the inter-

“STRAIGHT FROM
THE SHOULDER”

3 : Ralph Waldo Emerson said, “Know
esting facts. Write Thyself"—and never was there a time
for free booklet to- when the professional radioman need-
d ed to heed that advice more than to-

ay. day. I've watched radiomen come and
go for over a generation—and the ones
who are on ‘‘top’’ today are the ones
I'd have picked 10 years ago. They
were always getting ready for the
“job ahead.” It's truer today than
ever before! Profit by the experiences
of others—prepare today for your
opportunities tomorrow.

EN A

Presidens of CRE!

CAPITOL RADIO ENGINEERING INSTITUTE RC-2
16th & Park Rd., N.W., Dept. RC-2, Washington 10, D.C.
Gentlemen: Please sead me your free booklet, *Your Oppor-
tunity in the New World of Electronics,” together with fuil de-
tails of your home study training. I am attaching a brief resume
of my experience, education and present position.

STREET

CITY. ... e
CHECK [ PRACTICAL RADIO

ENGINEER
COURSE [0 PRACTICAL TELEVISION ENGINEER
O 1 am entitled to training under the G.I. Bill.

zz
00
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HARVEY has been appointed aqu-
thorized dealer for the new Collins
line of transmitters and receivers.
These units are precision built to
the highest standards. We are
now taking orders on the whole

line for quick delivery. At
The Model 30E-1 i l ]
Transmitter, com- 1

plete with the 310A-1 esf | |
Exciter and all tubes,

is a complete trans-

mitter ready to oper- LI JJ
ate. Input is 500 -
watts on cw, 375 watts on phone.
Operating controls in Exciter unit.

$1250

32V-1 150-watt transmitter (120
watts on phone) complete with
tubes. Uses the highly st4bilized
and accurate Collins VFO ..8475

70E-8 VFO. It is |
new, versatile and
extremely accu-
rate. Overall accu-
racy and stability
are within 0.015%. Can be used
for all bands up to % meter with
doublers. Complete with calibrated
dial. You can build a good band-
switching ex-
citer unit with
the 70E-8 that
will make multi-
band operation
a pleasure.

. $40.00

Collins 7SR Receiver. The receiver
to end all receivers! 80-40-20-
15-11-10 meter bands. Straight line
tuning, Dial calibrated in frequency.
50db image rejec-
tion on al) bands,
uses double con-
version. Permabil-
ity tuned, ex-
tremely high stability, uses sepa-
rate oscillator for mixers. Complete

with tubes, crystals and speaker.
$375

Send vour, order in now for earli-
est delivery. All prices quoted are
Net, F.O.B. New York and are
subject to change without notice.

Telephone :

Gree
ERY Y S gt |
103 West

i R A AR R R T TR
22

|
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Navy is using it in its Pacific-air-sea
rescue project, by triangulating mes-
sages picked up by the phones. A
plane in trouble or lost may drop a
bomb that explodes at the 4200-foot
level, and the phone pickups, when
graphed on a map, give the plane’s
exact location in a few seconds. Hydro-
phones are being strategically located
so that rescue ships may reach dis-
tressed planes in three or four hours
after a bomb call for help has been
dropped. Shoran is accurate within
twenty-five feet, Coast and Geodetic
scientists report.

RETURNING HOME, the recent coal
strike pointed the way toward a radio
revolution which might have resulted
in all the school kids of the nation
staging a strike of their own. With
schools closing, Justin Miller, presi-
dent of the National Association of
Broadcasters, urged members from
coast to coast to offer broadcasting
facilities for classroom work. A lot of
stations took him up on the sugges-
tion, including Denver, where school-
free kids were suddenly brought up
short by the announcement that lec-
tures and lessons would be broadcast.
We can only imagine their reaction,
but it did not reach any high boil,
owing to the end of the strike. Serious-
ly, radio stood ready to do a magnifi-
cent emergency job, as Mr. Miller’s
statement to the broadcasters indi-
cated. “This (strike) situation,” he
said, “presents a valuable opportunity
for the individual broadcasters to dem-
cnstrate again their desire and abil-
ity to operate in the public interest.
Dr. John W. Studebaker, U.S. Com-
missioner of Education, endorses our
recommendation that stations in af-
fected areas contact the superintend-
ent of schools and offer the services of
broadcasting in meeting the emer-
gency.”

FOREIGN ACTIVITIES in all fields
of radio would seem to be booming,
according to reports received by an
interested "Washington bureau. Sur-
prising—to us, at least—is word from
England that there are now from 25,-
000 to 30,000 television sets in the
hands of the public over there, with
the broadcasters giving full programs
daily, including plays and coverage of
news and sports events. (FCC esti-
mates only 10,000 sets in the U.S. as
of year-end, 1946.) Reason for the
British lead in the field is that they
started television ahead of us before
the war, and had a comparable jump
on the market when the shooting
stopped. From Africa comes word
via the Department of Commerce that
the Union of South Africa may fur-
nish a profitable, substantial market
for U.S. electronic products in the
future. Total estimated number of
radio sets in operation are half a mil-
lion. Radio is popular—communities
are isolated in many instances, and
use the air to keep posted and enter-
tained. The Union suffered less than

www americanradiohistorvy com
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almost any other place from the war
—prospered, indeed, on gold mining,
wool, hides, and other native prod-
ucts. U.S. products are popular and
war restrictions did not permit pur-
chase of new equipment. Imports are
under no special restrictions if they
are in the radic field.

NO RESTRICTIONS on importing
radios into Argentina is a rule favor-
able to U.S. marketers, although State
Department and other experts warn
that anyone desiring to go into the
Argentine should make a close study
of all rules and regulations before at-
tempting it. Estimates of consump-
tion, while varying, are all good. A
reasonable guess would be about a
million receivers, more than half ra-
dio-phonograph combinations. War-
born radio manufacturing plants in
the country offer potential competi-
tion to outsiders, and high tariffs have
been raised to protect the home indus-
tries. “Imported goods continue to
relain a reputation for higher qual-
ity,” says a Department of Commerce
authority, “and United States firms
can therefore still compete success-
fully, although high tariffs tend to re-
strict the market.”

HAMS CONTINUE TO DEVELOP
all kinds of gadgets, notably the re-
cent job of reconversion by 33-year-
old Edward MclIntyre, a Naval re-
search laboratory employe by day, a
ham by night, at his home in Silver
Springs, Md. He’s converting a sur-
plus tail-warning radar set from a
B-29 into a domestic home-to-auto ra-
dio hook-up. Mclntyre estimates that
his set will have a range of from ten
to twenty miles, and has an FCC ex-
Perimental permit to operate it. How
he’s making it work is still a mystery,
but if you want to hook up with him
his ham station is W3KHJ.

THE CITIZENS RADIOCOMMYU-
NICATION service —under which
Mclntyre got his experimental license
—is shaping up under FCC supervi-
sion. Latest Commission move, begun
in the early winter, is to get together
with manufacturers to prepare tech-
nical requirements for equipment to
be used in the field. FCC got the ball
rolling by suggesting a list of require-
ments, but emphasized that the sug-
gestions were not ‘“to be regarded as
proposed rules but as a preliminary
proposal designed to organize discus-
sion and comment.” Suggestions from
the industry were aired at subsequent
meetings in Washington, and final
rules should be forthcoming before
spring. . . . Chief nut for the manu-
facturers to crack, according to FCC,
was the ability of citizens’ equipment
to operate, “under all practical serv-
ice conditions, on a frequency or fre-
quencies within the allocated bands
460-470 mc.” Whatever the final rules,
FCC is agreed with everybody else
that “the possible uses of this service
(Continued on page 163)
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Meira

fills

G~ -
Mail Orders Same day received! |

The New McMurdo Siiver
Model 905
“SPARX™ DYNAMIC
SIGNAL TRACER
Frequency ronge from 20 cycles
to over 200 megocycles

NET........... $39.90

The New McMurdo Silver
Model 904
CAPACITANCE
RESISTANCE BRIDGE
Y% mmfd/ohm through 1,000
mfd /megohms 0-50% power

factar. $49. 90

NET...... [

McMURDO SILVER INSTRUMENTS

The New McMurdo Sitver
Mode! *“Vomax™
VACUUM TUBE

VOLTMETER
One of the finest test instruments

of its type. $59.85

The New Model 670
SUPERIOR SUPER METER
Combination voit-ohm milliam-
‘meter plus capacity reactonce
linductance aond decibel measure-

$28.40

The New -Model CA-12
SIGNAL GENERATOR
Visible and audible signa
detection . reducing the time
to locate source of frouble to an
absolute minimum. Complete with
Probe, Test Leads, ‘self-contained

Batteries ond $34.85

Instructions.. .o oot

The New Model 450
SUPER.OR TUSE TESTER
‘Speedy Operation” assured by
newly designed rotary selector
switch which replaces the usual

snap toggle or ‘ever action
itches.
e ... $39.50

1he New RCP Mode: 705
SIGNAL GENERATOR

From 95 K¢ to 100 Mc, con-

tinvously  variable.  Planetary
drive condenser. Self-contained
electronic modulation 400¢ sine
wove for external use.

$49.50

The New RCP Mode! 802N
COMBINATION
TUBE & SET TESTER

DC Valtmeter 0 to 1000 ot 1000
ohms per volt. AC Voltmeter O to
1000 DC Milliommeter 0 to
1000. Ammeter 0 to 10. D.B.
Meter—8/15/15 to 29/29 to
49/32 to 55 decibels.

NET..eeeeeen. $59.50

Model &£9-IF
WESTON Ohmmeter
W dely vused for production
testing of armature ond field
resistances of small motors, etc.

Iy:;s’ price $25.50. $'|4,85

The New Model 200
MUTUAL CONDUCTANCE &
TUBE TESTER 3

Lo

Here, FOR THE FIRST TIME mutua’
conductance type tube tester with complete
flexibility, and at a price no higher than that
charged by other manufacturers for the ordinary
emission type.

Note the unfailing accuracy with which it
classifies the tubes under test, on the REJECT-GOOD
scale. There is absolutely NO DANGER of BAD
tubes reading “good” and GOOD tube reading
“bad” on this EM.C. Series 200 Tube Tester, as
there is on all of the old-fashioned emission type
testers

3" Meter in sloping counter case. ... $498—§

3" Meter in hand-rubbed carrying
COS€ .. vnvennnncucencenenesss $53.85
44" Meter in sloping counter
COSE. v vvrenenennnnocunnenns
412" Meter in hand-rubbed carrying
[T . - - 3 - 1-

CHECK THESE FEATURES

1. Checks mutual conductance on a calibrated micromho
scale, as well as on a REJECT-GOOD scale.

2. Checks five element tubes as pentodes.

3. Checks tubes for gus content.

4. Sufficient plate current fo check both emissian and
mutual conductance.

5. Detects both shorted and open elements.

is a true,

$52.85

The New B=45 SIGNAL
GENERATOR

des a highly stab.e signal. Generates
R. F. frequencies from 150 Ke. M 30 Mc. on Fundcmenfﬂlﬂ
and from 11 Mc. to 30 Mc. on Har R.F.is
separately or modulated by the Audio frequency. Tele-
i vision, AM & FM speedily aligned. Modulation auompluhad
by grid-b'ocking action which effectively aligns p
ond frequency modulation as well as television.

Self. duoted

Direct-reading —all calibrations ore etched on the front
panel. Complete with shielded test lead, $27 75
self-contained batteries and instructions. NET b4

6. Complete switching flexibility allows all present and
future fubesqyio be tested, regardless of location of
elements on tube base.

7. Tests tubes for radio frequency and other noise.

8. Tests all tubes from .75 volts to 117 filament volts.

9. Tests all loctal, octal, and miniature tubes.

0. Tests cold cathode, magic eye, and voltage regulator
tubes, ballast resistors.

11. Instrument is protected with fuse, which is easily

replaceable from front of panel.

12. Individual sockets for each tube-base type eliminates

possible errors.

13. Checks individual sections of multiple-purpose tubes.

14, Attractive four-color panel with plenty of eye-

appeal. Wrinkle background for durability.

WATERMAN Pocket-size Oscilloscope........ $55.00 SUPERIOR CA-11 Signal Tracer. .. ........... $18.75 .$45.00
DUMONT 274 Five-inch Oscilloscope. .. 99.50 SUPERIOR 650 Signal Generator. . 48.75 . 73.01
SUPREME 543 Multi-Tester. .. ..... 18.95 SUPERIOR 400 Electronic Muiti-Teste 52.50 . 92,61
SUPREME 589 Tube & Battery Tester. 48.95 SUPERIOR 600 Combination Tube & Set Tester. 62.50 Signal G tor. . 57.50
SUPREME 599 Tube & Set Tester...... 62.50 R C P 448 Multitester. o 24.50 SHALLCROSS 630 Wheatstona Bridge. . ... . . 75.00
& SUPREME 565 Vacuum Tube Voltmeter. 63.50 RCP322 Dynophmum Tube Tester .. 41.50 SHALLCROSS 637 Kelvin Whectstone Bridge. .. 100.00
§ SUPREME 576 Signal Generator.e..eveeessee. 68.95 R CP 461-P Sensilive Multi-Tester. eee. 42,63 SHALLCROSS 638-2 Kelvin Wheotstone Bnd-:e 150.00

Write for FREE 1947 Catalog of
Complete line of Test Equipment.
Terms: 25% deposit, balance C.O.D. or full payment
with order.
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o&m ELECTRONIC & INSTRUMENT CO.

Dept. R, 6 MURRAY STREET
NEW YORK 7, N. Y., U.S. A

Cable Address: METRONICS
Phone: BArclay 7-5556
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where you see the

name STANCOR

you can count on

SERVICE

The famous black-and-yellow STANCOR em-
blem stands for SERVICE...in guaranteed
transformer performance . . . and in the friendly
helpfulness of the Authorized STANCOR Dis-
tributor . . . who stands behind the product he
sells. . .. Yes, wherever you see the STANCOR
emblem you know you will find the most com-
plete selection of Replacement and General Pur-
pose Transformers . . . advanced designs . . . and
the universal application that make STANCOR
first with radio service men. ... You bet you can
look to STANCOR . . . for the standard of per-
formance that assures you of satisfied customers.

r
b

smiaive o« STANCOR % TRANSFORMERS

STANDARD TRANSFORMER CORPORATION - 1500 N. HALSTED ST., CHICAGO 22, ILL.

February. 1947 25
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“Transformer
3 s o
’

Now...a completely new line, embodying the same dependable,
quality-performance features which have been built into Thordar-
son Transformers since 1895. Designed to meet the same require-
ments and applications previously served by our older, more exten-
sive lines, these modern units, while fewer in number, dre broader
in application and are engineered for every electronic need.

Backed by 52 years of transformer manufacturing experience, they

are your assurance of top-notch performance under all conditions.

Some of these new Thordarsons are alreddy at your jobbers,
Others are being turned out as fast as present-day manu-
facturing conditions permit. Ask your jobber for full in-

formation today or write for new free transformer catalog.

MEISSNER, THORDARSON,
RADIART PRODUCTS IN
RHOTO-FACT FOLDERS

i

=11
.

=

EXPORT ADDRESS

SCHEEL INTERNATIONAL, Inc.
4237-39 N. LINCOLN AVENUE » CHICAGO 18, ILLINOIS
CABLE HARSCHEEL

26 RADIO NEWS
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RADIART

VIBRATORS...

Effectively sealed against air and moisture seepage, thus prevent-
* ing point oxidation. All-riveted assembly guarantees long-lived

dependability.
AERIALS...

The finest aerial line ever offered. Patented Anti-Rattler feature
eliminates grease packing . . . insures operation in all kinds of

‘weather. For all cars.

ANALYST

THE MODERN SERVICE INSTRUMENT

Designed to handle the receivers of today, yesterday and
tomorrow with equal facility. Tests by the signal tracing ) —n
method . . . fastest and most reliable method to date. See

it at your jobber’s today.

February, 1917 27
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Meet Alfred
A. Ghirardi —
the man who
makes Radia
easy to learn!

MODERN RADIO SERVICING

Two Ghirardi books THAT TEACH
YOUTODO A

Y REP

THE BOOK THAT GIVES COMPLETE
MODERN Professional TRAINING

Once in a blue moon a technical book is
written that is so important, so com-
plete and so easy to understand that it
is used and recommended universally
by members of a profession. Ghirardi’s
MODERN RADIO SERVICING is
exsctly that kind of a book as radio
men everywhere will quickly tell you!

TEST INSTRUMENTS, TROUBLE-
SHOOTING, REPAIR

Actually, MODERN RADIO SERVIC.
ING is the only single, inexpensive book
giving a complete, easy-to-understand
course in modern Radio repair work in
all of its branches—branches that lead
right through to all types of Electronic
equipment. Written so simply you can
understand it without an instructor!
Read from the beginning, it takes you
step by step throuch all phases of the

work. Used as a reference book by busy
servicemen, it serves as a beautifully
cross-indexed volume for ‘“brushing up”
on any type of work that may puzzle
you.

ONLY 55 COMPLETE

Inciuded is a thorough explanation of
all Test Instruments, telling exactly
how they should be used and why (it
even gives complete data for making
your own Test Equipment if you pre-
fer!); Receiver Troubleshooting Pro-
cedure and Circuit Analysis; Testing
and Repair of Components; Installa-
tions; Adjustments; etc., etc.,—also,
How to Start a Successful Radio-Elec-
tronic Service Business. 1300 pages, 720
self-testing review questions, 706 help-
ful illustrations and diagrams. Only $5
complete ($5.50 foreign).

r== YOUR MONEY BACK IN5 DAYS ===

' Murray Hill Books, inc.,
Dept. RN-27, 232 Madison Ave..

O 3rd Edition RADIO
$5 (35.50 foreign)

($10.50 foreign).

B
B
B
8
B C
L]
]
1
J
i
[]
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TROUBLESHOOTER’S HANDBOOK

Clty & Dist. No....................,..

New York 16, N. Y.

O Enclosed ind §.......... .. for books checked: or O send C.0.D. (in U.8.A. §
only) for this amount plus postage. If not fuily satisfied, I may return the books [ ]
within 5 days and receive my money back.

O Ghirardi's MODERN B
RADIO SERVICING .
85 (85.50 toreign)

Special MONEY-SAVING COMBINATION: MODERN RADIO SERVIC- l
ING and RADIO TROUBLESHOOTER'S HANDBOOK (both books) $9.50 .

HOW TO TEST A RADIO IX

%, 2 MINUTES or less!

START A SERVICE BUSINESS
..GET A BETTER PAYING JOB!

There’s a real future for you in servicing—and
Glirardi’s MODERN RADIO SERVICING is
just the book to start you on it without delay. And
remember: Radio is just the beginning! What this
big book teaches you about Radio servicing, Test
Instruments, and modern technical procedure is
exactly the training you need to fit you to
“grow up” with the fast-expanding Electronics

profession in all of its servicing phases! It

gives you real PROFESSIONAL Training

. . . for only $5 COMPLETE!

RADIO TROUBLE-SHOOTERS’ HANDBOOK

Want to repair your own radios—with-
out months of specialized service train-
ing? Want to repair sets for friends for fun
or profit? Or, if you are already a radio
serviceman, do you want to learn how to
diagnose radio troubles in 2 minutes or less
and fix sets TWICE AS FAST and
TWICE AS PROFITABLY—without
a lot of unnecessary testing? Then
order Ghirardi’s RADIO TROUBLE-
SHOOTER’S HANDBOOK today
—on a 5-Day Money-Back Guar-
antee!

MAKE MONEY REPAIRING RADIOS

This 4 Ib, Handbook Shows Exactly How
to Diagnose and Repair Common
TroublesinPractically Every Radioin Use

Speed up radio repair work!
Eliminate needless, tedious
testing! Handle common radio
troubles fast and profitably.
Make spare time money re-
pairing sets for friends and
neighbors—without a lot of
costly equipment or experi-
ence.

SAVE TIME ON EVERY JOB

Ghirardi’s famous 744-page, man-
ual-size RADIO TROUBLE-
SHOOTER’S HANDBOOK shows
what to do—exactly how to do it.
Over 400 pages give common trou-
ble symptoms, their causes and rem-
edies for over 4800 receiver, auto
radios and record changers of 202
different manufacturers. Just look
up the Make, Model and Trouble

Symptom of the radio to be re
paired. Four times out of five, the
HANDBOOK will show you step
by step just what to do-—in a frac-
tion of the usual time. Ideal for
either busy service shops or service
beginners. Pays for itself in time
saved on the very first job.

HUNDREDS OF SERVICE
HINTS

Over 300 additional pages include
service hints; i-f alignment peaks for
over 20,000 superhets; transformer
trouble data; the finest tube infor-
mation you’ve ever seen; color codes;
and hundreds of graphs, diagrams,
charts, etc.—all carefully indexed so
you can find what you need in a
hurry. Price only $5—on 5-DAY
MONEY-BACK GUARANTEE
BASIS. Use Ghirardi coupon at
bottom of adjoining page.

special MONEY-SAVING OFFER

Get both of these big books at our special Money-Saving
price—a camplete servicing library of aver 2040 pages ‘or

only $9.50. {$10.50 foreign.)

www americanradiohistorvy com

RADIO NEWS


www.americanradiohistory.com

723 oF 817!
Recently, a group of 817 radio in-
structors, students, repair men,

radio men in the armed forces, in
broadcast stations, big manufactur-
ing plants, etc. were asked what they
think of the various books and courses
for the study of basic Radio-Elec-
tronics. 724 of these men — NINE
OUT OF TEN-—said that, in their

opinion, GHIRARDI'S RADIO
PHYVYSICS Course was their first
choice — far better than any
other AT ANY PRICE!

2 3 5

“IT’S THE BEST OUT
@F 2 99 SAYS CHIEF

ENGINEER
From F. S. Bailey, Chief Engineer, Radio

Operator’s School, Brownsville, Texas
comes this sweeping endorsement of Radio-
Electronic’s greatest basic training book. “We
find Ghirardi’s RADIO PHYSICS COURSE
the best book out of 20 or more that we

have tried—both as a complete course in
Radio Physics, and for all other branches.
It is best for beginners as well as those
who already know something about
Radio . It is giving our students
the very best for their money!”’

®

Who said it costs a lot
of money to LEARN

.

.ECTRONICS?

M

Only *H
COMPLETE

and it /S complete!
($5.50 foreign)
972 pages — Over 500 illus.

Used more widely by Army,
Navy, and civilian schools and
colleges and for more home
study than any other book

or course of its kind.

THE BOOK THAT MKS IT EASY FOR BEGINNERS
To I-EARN AT HOME = = = without an instructor

Send the coupon
today! Examine
Ghirardi’s RADIO
PHYSICSCOURSE
in your own home!
See for yourself how
this giant book at
ONLY $5 gives
complete basic training that can pave your
way to a good-paying job or a business of
your own in Television, Frequency Modu-
lation, Facsimile, Broadcasting, Commun-
ications, Radio Servicing, Industrial Elec-
tronics and so on down a long list of glit-
tering opportunities.

This one big 972-page, prafusely fllustrated book
gives just the training you need — ALL YOU
NEED —easier, better, faster and at FAR LESS
COST. It backs up theory with actual practice.
No previous training necessary. It starts right in
at the beginning. Every step is made crystal clear
in both text and cver 500 illustrations. Many be-
ginners who never even saw a circuit diagram be-
fore have completed it in a few weeks. Thousands
of Ghirardi-trained men now hold im; t
Radio-Electronic positions. No training AT ANY
PRICE is more widely ecdorsed by the experts
themselvest!

AS SIMPLE AS A-B-C

Ghirardi’s RADIO FHYSICS COURSE makes
Radio-Electronics-Television amazingly easy to
learn. Everything is explained carefully and thor-
oughly in a clear. easy style. No involved mathe-

ALL THE FACTS ON A LITTLE-K:
SUBJECT .... How Available

Don't buy, specify, use or replace Capacitors blndfolded?
Save time, save money, and increase your service efficiency
by really knowing all about this vital subject! No Rsadio-
Electronic component is more important or leas understood
than the Electrolytic Capacitor and many new and im
proved types are now fast coming into general use. This
new book, THE ELECTROLYTIC CAPACITOR, by
Alexander M. Georgiev at last explains the entire subject.
It tells what types to use and where and how to use them
properly. Explains the advantages and disadvantages or
each-—how to make emergency repairs and imcludes a
wealth of other invaluable data. Over 200 pages. 8D illus
trations. Only $3 ($3.25 foreign).
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matica! No lessons to wait for. You get your train
ing QUICKLY while the big money-making oppor-
tunities still beckon on every side. You’ll be amazed
and pleasantly surprised to find how soon RADIO
PHYSICS COURSE has you understanding every
phase of this fascinating subject—how it enables
you to grasp subjects that other books and courses
make seem highly complicated. Best of sll, you
buy it on an UNRESERVED 35-DAY MONEY-
BACK GUARANTEE BASIS. Every cent will be
cheerfully refunded if you are not more than satjs-
fied. You cannot lose! Send coupon today!

YOUR MONEY BACK
IN 5§ DAYS

if Ghirardi’s RADIO PHYSICS COURSE doesn’t
teach you Radio-Electronic-Television funda-
mentals EASIER, FASTER and at LESS COST
than any other book or course. You be the judge!

) Murray-Hill Books, Inc., B
H Dept. RN-27, 232 Madison Ave., New York 16, N. V. .
O Enclosed please ind $5 ($5.50 foreign) for which rush me a copy of
E A. A. Ghirardi's 973-page RADIO PHYSICS COURSE BOOK or l
! O Send C. O. D. for $5 (no foreign C. O. D.’s) plusdposmge. In either case, =
it is understcod I may return the book within 5 days of its receipt and

] have my money refunded if not tully satisfactory.
0O THE ELECTROLYTIC CAPACITOR, $3 (33.25 forelgn). $.... .. o oo I
B enclosed or O Send C. 0. D. (U. 8. A. only) for this amount plus postag l
NG, + s ssevauseooasnsssssssoessssssseiotorsssssssssasesssessntocss I
g B
T D T RRA |
l City & DISt.NO.. ..o cvvaencraarsisemnaar s sans State. . ... ... g
s om on Em e W ER v AN EE WE E. --------ﬂ
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Chech The Savings On Thete
RADIO TUBES( 80%

ALL BRAND NEW ...
ALL IN CARTONS!

FOR IMMEDIATE DELIVERY
Hallicrafter SP44 $9950

Panoramic Adapter
EASILY INSTALLED IN ANY SET

R.F. TUNING UNIT

Comes in a beautiful black crackled aluminum
cabinet with two Variable Transmitting Condensers
and two Vernier dials, one heavy duty ceramic
four position wafer switch, two or more mica con-
densers, 2,500 Working Volts and coils wound on

porcelain ribbed forms.
Yours for onfy.esseecssovenren.

. $3.89

No. TUSB 1500 to 3000 KC
No. TU6B 3000 to 4500 KC
No. TU7B 4500 to 6200 KC
No. TUSB 6200 to 7700 KC
No. TUT0B 10,000 to 12,500 KC

Please specify model

-~ Low
| e FREQUENCY
| e RECEIVER
= BC-344

with 10 tubes, 6° P.M.
tunes 150 to 1500 KC

ROPHONE

gle but-

e

brand new "

A::“r‘Zon hand microphone
ton  © " h
wghure” type Wit PUS $1 -99

1o tatk ewitche v or o "

30

:Jipb‘f? .F.M—IO tube receiver i.ess power $39-95

BC 684 FM—35 Watt Transm

crystal and power supply.. ... . ?"?T !e.s.s $39-95
$69.95

Combination BC 683 and BC 684
Tunes 27 to 38.9 Mc

COMPLETE 4 TUBE
INTERPHONE
AMPLIFIER

5G9

EN
i\

Comes in an aluminum cabinet 9% x 4% x 5%z inches
with two 12J5GT tubes and two 12A6, also General
Electric Dynamotor 28DC Volt input and 250 VDC out-
put at 60 MA. Complete instructions and diagram for
high fidelity phonograph or speech for 110 Volt opera-
tion. This is the greatest offering made in $8 95
War Surplus Electronics. Yours for only... L]

OF WASHINGTON, D. C.

Number Price

145

4. a8
. .. Loo

o Wi bwioo o
SHrnaSamaaaa

00

P Bttt Bttt - )

80 |

Number

12J5GT

12SA7GT .

12SF5GT

SUN RADIO

HOME OF
NATIONALLY
FAMOUS
RADIO PARTS

Y S SN N SN S S —— T e st s e el et e o

ALL STANDARD BRAND TUBES

Price

skekeaggssg3g s
COESSSSSoS8SSEeS

Dwombnhwwo

SESS3S

8838888888

i Number

12837GT. ...

o h
=3

S&SSSEEET

B i e e

NN ND RO NE DO DD o o &
SSEEFSRBRIRITBZ3332828

w0
373

@A/l items F.O.B. Wash-
ington, D. C. All orders
$30.00 or less cash
with order. Above
$30.00, 25 percent
with order, bolance
C. O. D. Foreign or-
ders cash with all or-
ders plus exchange
rate.

938 F STREET.N.W.WASH. 4. D. C.
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Post-war radio is barely a year
old, but already there are 40
different record changers on
the market. Do you know who
makes them? How they oper-
ate? How to service them in
case of breakdown? Do you
know where you can get up-
to-the-minute results of life
tests that are now being run?

This vital information now
becomes a regular PHOTOFACT
FOoLDER Service at no Extra
Cost to You! Clear-cut
photographs, exclusive big line
drawings, parts lists, opera-
tion details, trouble-cause-and-
remedy charts, tell you every-
thing you need to know to do
a workmanlike job—help you
do twice as many repair
jobs a day.

PHOTOFACT FOLDERS save
valuable time in many other
ways. They make it easy to

*Trade Mark Reg.

PHOTOFACT FOLDERS

analyze all post-war

RECORD CHANGERS!

diagnose trouble, hunt defec-
tive parts, make adequate re-
placements in all the latest
radios, phonographs, record
changers, recorders, communi-
cation systems and power am-
plifiers. Data and photographs
are made from actual examina-
tions of instruments—not from
reprinted or copied informa-
tion.

The cost? Only $1.50 for
each set of 40 folders.Actually
they cost you nothing, for
they pay for themselves over
and over again in time saved.
Over 25,000 radio service en-
gineers now use and depend
upon PHOTOFACT FOLDERS.
Why let service problems
stump you? PHOTOFACT
FoLDERS help you lick every
one of them! See your nearest
distributor or use the con-
venient coupon.

PUBLICATION DATES:

Set Ne. 11 . ... January 10
Sel No. 12 . . . . January 25

[]
.
)
3
s
s
]
s
-
u
-
L]
[l

Cut this out and MAIL IT TO YOUR DIS- §

TRIBUTOR. If you do not know his name §

and address, send it directly to Howard W. .

Sams & Co., Inc.,, 2924 East Washington :

Street, Indianapolis 6, Indiana, and we will &

see that your nearest distributor gets it. In :

Canada, write to A. C. SIMMONDS & SONS, §

301 King Street East, Toronto, Ontario. }

Canadian Price, $1.75. =

[ ]
[]
]
]

PLEASE PRINT

Send Vol. 2,
Set No. 12

Send Vol. 2,
Set No. 11

Send me Volume 1 (including Sets Nos.
1 to 10) with De Luxe Binder, $18.39.
Individual Sets Nos. 1 to 10, $1.50 each.

D Send me a De Luxe Binder (at $3.39)

My (check) (cash) for
is enclosed.
(If you send cash, be sure to use registered
mail.)

(money order)

Name

Address

City .. Zone State

Company Name

My Distributor’s Name
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EXPERIENCED SERVICE-MEN SAY -
“YOU CAN INSTALL KEN-RADS WITH

CONFIDENCE"

RADIO OWNERS expect more from
their tubes today . . . better tone-per-
formance, longer life. They know elec-
tronics has progressed with giant strides,
and count on buying a share of the bene-
fits with their repair-dollars.

Ken-Rads fulfill highest expectations. These
quality tubes match your quality service.
Ken-Rads are advanced in design— lead
consistently in performance. General
Electric continzous research assures this.

G-E and Ken-Rad research works day-in,
day-out to build greater shock-resisting

strength into tube design—toward more
rigidity to prevent false responses from
vibration and acoustical feedback—in the
direction of improved electrical constancy
throughout tube life.

To radio owners, such progress means
better, more satisfying tone over a longer
period of time. To you, it means profizs,
from a successful repair business based
on a loyal, appreciative clientele.

Install Ken-Rads to reap the reward that
comes from handling an up-to-the-min-
ute QUALITY tube product!

SKEN-RAD

www americanradiohistorv com
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Amﬁhenol

ALL-WAVE ANTENNA gomem—=——— =

GETS ALL THREE!

Purchasers of modern radios deserve good
reception on all three bands—standard
broadcast, short wave and frequency modu-
lation. Unti] Amphencl engineers perfected
this new all-wave unit, the only way to
achieve this was to install three separate
antennas, a costly and unsightly solution.

The FM section of this new 3-way antenna
is a horizontally polarized dipole. It operates
most efficiently between 88 and 108 me.

A 65-foot length of Amphenol Polyethylene
covered copper ‘wire serves as the standard

broadcast and short wave antenna. The
polyethylene covering minimizes precipita-
tion static and assures long life.

A specially- designed series M derived
Jow-pass filter automatically switches the
energy from the proper antenna to receiver
input.

Installation is simple. The mounting is a
l-inch steel mast 5-feet in length. All hard-
ware is included. A guy clamp bolted to the
mast provides for tripod guying.

D

Vinyl-jacketed Amphenol 52 ohm coaxial AMPHENOL ALL-WAVE ANTENNA UNIT INCLUDES:

transmission line serves’as a low-loss lead in 4 FM dipole with molded % Steel mast 5-feet long with
N . L A phenolic weatherproof filter cuy clemp and adjustable
and eliminates interference from transmission housing e
line pickup. Noisy areas are not a problem
i p ) p Y p % 50-feet Amphenol RG-5/U % Z.ntenna wire polyethylene
with this antenna. 52 ohm coaxial cable covered

In a comparative test with the best avail- % Built-in M derive¢ network
able standard double doublet (with matching
fransformer) the Amphenol All-Wave Anten-
na proved far superior in gain—as well as
being interference f{ree.

Write for complete technical data, or see
your jobber for full information.

AMERICAN PHENOLIC CORPORATION
CHICAGO 50, ILLINOIS

February, 1917 33
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“This morning I had a VK on phone, driving the S-meter
completely off scale.”

Another says, “Finest receiver on the market.” Thus run the
comments on the HQ-129-X. And why shouldn’t they—
thirty-six years of craftsmanship and research engineering
back up every Hammarlund product.

o AV MARILUINID

the HQ-129.X THE HAMMARLUND MFG. CO., INC., 460 W. 347# ST., NEW YORK 1, N. V.

at your dealer’s MANUFACTURERS OF PRECISIQN COMMUNICATIONS EQUIPMENT
34
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% on the Great Lakes

By NORMAN A. SCHORR

Characeteristies of six different types

of radar installations now operating

as (est

DENSE fog suddenly descend-
A ed on Lake Erie the morning of
April 27, 1944. War shipping
was at its height on this narrowest
and most heavily-trafficked of the five
Great Lakes. Within a few hours, two
collisions occurred that cost the lives
of 12 crew members and the loss of
two cargo-laden ships. Without warn-
ing, the ore-carrier James H. Reed,
collided head-on with the steamer 4sh-
croft, and sank quickly off Conneaut,
0. Seventy-five miles west, the 4000-
ton Frank E. Vigor, carrying a load of
sulphur from Chicago te Buffalo, foun-
dered and sank after colliding with the
Philip Minch.

Accidents like these are rare in
Great Lakes shipping history. In fact,
they have occurred on Lake Erie an
average of once in 20 years since the
advent of steel vessels in 1886. Strin-
gent traflic rules, a special system of
whistle signals, carefully routed up
and down courses, and more recently
radio telephone, radio beams and di-
rection finders have combined to hold
down the number of accidents.

But still they have occurred-—and
when they do. the need for all-weather
navigation instruments is emphasized.

Though collisions caused by fogs
have been infrequent, it is not unusual
tor skippers to be forced to drop the
hook and wait until adverse weather
conditions lift. Fog is encountered
frequently in the spring and fall, and
February, 1917

nnits aboard lake carriers.

In the

occasionally at other times.
late fall, storms of sleet and snow can

be expected. In a recent year more
than 4,000,000 gross tons of cargo
space were lost as a result of delays,
collisions and groundings due to fog.
Bad weather has held up ships for as
long as 30 hours. As many as 100 boats
have been fog-bound at the locks of
the Sault Sainte Marie canal at one
time.

Great Lakes shippers teok an im-
mediate interest in radar as soon as
the first successful marine applica-
tion became known. Experience of
the Coast Guard with radar during the
war was watched as closely as security
regulations permitted. A few sets were
installed for brief trial runs, but ex-

wWWWwW.americanradiohistorv com

The ship “George F.
Rand” was assigned to
Raytheon for their ra-
dar installation. The
wave guide run from
the antenna to transmit-
ter is 70 feet. The indi-
cator, housing a 77
PPI, can be tilted 45
degrees vertically and
rotated through 45
degrees horizontally.

tensive equipment for thorough ex-
perimentation was not available. It
was not until after V-J Day that the
shippers through their Lake Carriers
Association initiated an active pro-
gram, called the Radar Operational
Research Project, to develop radar
equipment best suited for Lake oper-
ations.

They needed a navigation aid that
would make possible close-range sail-
ing in thick weather. Such a radar
design would of necessity have high
accuracy and definition at close quar-
ters and would be capable of clearly
showing shore lines, other ships, and
the comparatively small buoys and
channel markers.

It was decided that the radar re-

35
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i Diam- Trans- [ Rate of
eter | Range mitte Pulse Pulgg ?-\r?-o R.F.
Manufac- of PPI| Scales | Peak | Modu- | Length Repet:tx.on Antenna Beam Pattern Polar-| tenna |Trans-
turer Band (in (in |Power| lator |(in micro-| Rate (in Con: G Half Power ization| Rota- [mission
inch- | miles) Output seconds) |cycles peristruction Points 'tion (in| Line
es) | (in kw.) second) ] r.p.m.)
GENERAL | 10 cm. 7 2,6, 30 7  [Pliotron 0.5 1500 |Truncated {/:erticalz 17° Verticali 11 Coaxial
ELECTRIC Parabola |Horizontal: 5°| i
RADIO- 3em| 12 [1.5, 5, | 30 or ["Hard" Short 3000  |Parabolic |Vertical: 18° IHbri- | 10 Wave
MARINE 15, 50 more tube Range: Cylinder |Horizontal:1.7°zontal I | Guide
| 5D21 0.25 |
Long Range: 750 ‘
1.0 |
RAY- 10em| 7 |1.5,5 | 150r [Hydrogen 0.4 1000 |Truncated|Vertical: 12° |Hori- 7 | Wave
THEON 15, 50 more (Thyratron | Parabola |Horizontal:3.5°zontal I Guide
i _ |
SPERRY 3em,| 12 (2,10, 40| 35 4C35 0.25 1000  |Parabolic |Vertical: more|Hori- 15 l Wave
Cylinder than 15° zontal | Guide
Horizontal: 2°
or less |
| | !
WESTERN | 3cm| 7 (1-40 40 |Hydrogen| 0.5 1000  Truncated|Vertical: 15° |Hori- 12 ’ Wave
ELECTRIC (variable) Thyratron :Parabola Horizontal: 2° {zontal Guide
WESTING- l 3cm| 7 (2,8 32 |15 0or [Hydrogen 0.4 2000 lTruncated Vertical: 15° |Hori- 12 | Wave
HOUSE | more [Thyratron |(maximum) Parabola |Horizontal: 2° |zontal | Guide
1] I -

Table 1. Characteristics of radar sets installed in Lake Carriers Association’s Radar Operational Research Project.

search men and engineers should be
brought in direct contact with Great

per-cent of the time traveling in these
confined waters.

sults, minimum operating specifica-
tions will be set forth.

Lakes navigation personnel, so that
each group might become familiar
with the problems of the other. To
this end, radar manufacturers were

Since the Lake Carriers Association
represents 90 per-cent of the bulk
cargo carried on the Lakes, this proj-
ect is being followed with great inter-

Among the most tortuous of these
are in the entrance to the locks of the
Sault Sainte Marie Canal between
Lakes Superior and Huron; the Straits

of Mackinac between Huron and
Michigan; the St. Clair flats and De-
troit River between Huron and Erie;
and the Welland Canal between Erie
and Ontario.

One of the narrowest and most in-
adequate of the dredged channels is
the 700-foot wide Southeast Bend
around Harsens Island, in the delta
of the St. Clair River. It is in an
area subject to sudden fog. Up and
down traffic must squeeze through a
2% mile stretch of reverse bends that
afford slight clearance. Each season
the Bend sees about 20,000 vessel pas-
sages, carrying 90 to 100 million tons
of ore, coal, grain and stone.

Another tight spot is the 4% mile
long West Neebish Channel, down
bound from the Sault Canal. There,
shores are as low or lower than a ves-
sel's deck. Three miles of the channel
are only 600 feet wide. Then it nar-
rows for 5000 feet to a width of only
300 feet, and a depth of 24 feet, 8
inches—blasted through rock.

Typical ones of the larger bulk
cargo vessels are 600 feet or more
long, 60 feet wide and travel at a speed
of 11 to 13 land miles per hour. All in
all there are about 800 commercial
vessels of both American and Cana-
dian registry plying the Lakes, almost
half of them major type vessels.

During busy times there is a two-
way procession of ships going through
the man-made locks and channels
sometimes only 15 minutes apart. It
is not difficult to visualize how impair-
ment of visibility as a result of fog,
sleet or other thick weather can se-
riously hamper traffic and even para-
lyze all navigation.

invited to install sets aboard a Lake
cargo vessel during the 1946 season.
Six manufacturers accepted the in-
vitation and each was assigned a dif-
ferent ship on which to make an ex-
perimental installation that would
operate on the Lakes. Upon conclu-
sion of test runs and evaluation of re-

est in marine shipping circles, partic-
ularly with regard to inland water-
way navigation.

The busy Great Lakes are connected
chiefly by rivers and dredged channels,
some of which are no more than 600
or 700 feet in width. On an average
trip a freighter will spend 25 to 30

The parabolic reflector in the scanner component of the
Sperry Gyroscope marine zadar is 48 inches by 18 inches
and rotates 360 degrees in azimuth at about 15 revolu-
tions per minute. Contained in the splash.-proof box are
a driving motor (split-phase & horsepower squirrel
cage induction motor) and a type 3G synchro generator.

Indicator binnacle of the
Sperry Gyroscope set
houses 12 PPI and associ-
ated controls. Visible are
range selector switch, vari-
able range marker, bearing
cursor, anti-clutter selecter
switch, and azimuth scale
illumination control.
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Modulator section of the Westinghouse set is located in the
weatherproof base of the antenna pedestal. Action of the sine-
wave oscillator, blocking oscillator, and thyratron tube, all
shown in the picture. triggers the magnetron 2000 times per sec.

During fogs, a phenomenon known
as “aberration of sound” often occurs
and contributes to make navigation
more hazardous. On such occasions,
‘dead spots” appear on the Lakes. In
ithese areas whistle signals from ap-
proaching vessels either cannot be
heard or are distorted so that they
seem to come from a source other than
their true one.

Other aspects of Great Lakes ship-
ping that affect the job that radar is
being called on to perform:

Extreme length of travel in the
Lakes from Duluth to Montreal is
more than 1300 miles, but the main
movement of ships is over the 1000-
mile run between the upper Lakes and
Lake Erie. Sailing season averages
eight months, from about April to De-
cember, when the Lakes are free of
ice. During this period a bulk cargo
vessel may travel a distance equal to
21, times the earth’s circumference at
the equator, making port at Ileast
twice a week, for about 4 to 5 hours
at a time.

Compared to similar salt water ves-
sels, these Lake carriers are somewhat
larger and travel a few miles faster.
During the war they delivered 4%
times the total tonnage carried by all
of America’s merchant marine fleet
on salt water.

The master of one of these vessels
cannot sail down the winding course
of a river or channel by setting a
compass course as is done in ocean
sailing. He must follow a course
marked by buoys of various sorts. At
night his course is indicated by red
and green lights on top of these mark-
ers, in addition to a heading taken on
the range lights. When the skipper
reaches an open lake area the widely
separated up and down courses are fol-
lowed by compass bearings in ref-
erence to special shore lights.

February, 1917

Unlike the salt water master he
cannot call on a harbor pilot, and a
tug or two, to guide him into each of
the 80-odd major ports on the United
States and Canadian shores. He him-
self controls all the ship’s movements
from the time she raises anchor in the
spring until she is laid up at the end
ot the season. An additional naviga-
tion problem is presented by the fact
that many of the Lakes harbors are
located at mouths of rivers.

This was the picture when the radar
manufacturers entered the program
last year.

The surface search sets they in-
stalled are principally simplified ver-
sions of the military and naval designs
in widespread use during the war.
They are designed for reliable opera-
tion without the attention of technical
personnel. A navigator can operate a
radar set after an hour of practice.
Installed to give a maximum over-all
view of the horizon, they furnish a
continuous radar picture of the waters
surrounding a ship, detecting the pres-
ence and location of shore-lines, buoys,
lighthouses and other vessels, with
respect to the radar-equipped ship.

Unlike military radar sets which in-
cluded the so-called A-type indicator,
the simplified marine radar sets de-
pend solely on the PPI (Plan Position
Indicator) to give the ship’s navigator
range and bearing information. This
is accomplished by transmitting short
pulses of ultra-high frequency radio
energy at a rapid rate. These power-
ful radio waves are concentrated in a
beam that is narrow in the horizontal
plane and comparatively wide in the
vertical plane. They strike objects in
their path and are scattered. A small
fraction of the original waves is re-
flected back to the rotating antenna,
which in the interval between pulses
serves as the receiving antenna. The

wwamericanradiohistons com,

Radio frequency head of the Westinghouse set is also installed
in the lower section of the antenna pedestal. It contains
the magnetron oscillator, the crystal detactor. local oscil-
lator, and the high-frequency circuits associated with them.

reflected waves are amplified and fed
to the fluorescent screen of a cathode
ray tube where they are translated
into spots of light.

Factors governing the determina-
tion of a range reading include an ob-
ject’s size, shape, reflectivity, height,
radar sensitivity and the wavelength
of the radar set. But in general, radar
horizon is the basic limiting factor for
maximum range readings. In other
words, a large object will loom higher

Indicator console im the Westinghouse
installation. Below the seven-inch PPI

and its controls and circuits are the
low voltage power supply and the inter-
mediate and video frequency amplifiers.
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A GE parabolic reflector installed
atop the pilot house of the “Em-
est T. Weir.” First Mate Gal-
lagher and Captain Hartman
are inspecting the installation.

on the horizon and will offer a larger
reflecting surface; hence it will be able
to be detected at greater distances.

Since radio waves' travel at a con-
stant speed of 186,000 miles per second
—Ilike light—measurement of the time
it takes for a signal to travel out and
bounce back gives a reliable reading
of range, or the distance between the
ship and the object. On the sets in
this project, readings are accurate to
within approximately one or two per-
cent. °

The face of the scope is calibrated
in miles. Maximum range can be va-
ried, in steps, depending on how large
an area the operator wishes to scan.
Concentric marker rings, equally
spaced, can be superimposed on the
screen of the cathode ray tube to aid
in estimating range. The minimum
range at which an object can be de-
tected is 100 yards and the maximum
with any of the sets is 50 miles.

Transmitting a pulsed high-frequen-
cy signal is accomplished in this way:
A high voltage pulse of microsecond
duration causes a magnetron to oscil-
late. The resultant signal is sent to
the antenna through a wave guide or
coaxial system and directed into space
by a reflector.

Reflected energy is returned to the
transmitter and detected in an r.f.
section, where an if. signal is pro-
duced according to the superhetero-
dyne principle. The i.f. signal is then

F

Captain Hartman, a veteran of
more than 40 years’ service on
the Great Lakes studies the PPI
of the General Electric "elec-
tronic navigator” aboard ship.

amplified and detected. This time a
video signal is the result and it is
sent to the PPI indicator circuits, mod-
ulating a narrdbw electron beam. This
beam shows up as a line of light on the
scope face, and as it rotates, leaves
a trail of objects visible to the observer
as bright spots.

In order that range information be
accurate, indicator circuits are timed
to start the electron beam’s radial
sweep each time the magnetron emits
a pulse. As a burst of energy leaves
the antenna the beam in the tube
starts its movement toward the rim,
and completes its journey in the in-
terval between pulses. It is in this
interval that the reflected signal is
picked up by the antenna and fed to
the PPI.

Rotation of the antenna is linked to
the magnetic deflection coils around
the CRT, thus synchronizing the rota-
tion of the electron beam. Since the
high frequency energy travels in
straight lines and at such great speeds,
the reflections show up in proper bear-
ing.

As the antenna’s beam sweeps
across the bow of a ship, a radio line
called a “heading flasher” is intensified
on the PPI. When the picture is sta-
bilized with North at the top of the
scope, this flasher indicates ship’s di-
rection or heading.

Equipment for azimuth stabilization
is provided with some sets to furnish

a bearing with respect to true North.
This is possible when a ship is
equipped with a gyro-compass.

The radar picture is a continually
changing one, and therefore the di-
rection of any moving object may be
noted. The path of another ship can
be “observed” through a fog; and to-
gether with the use of navigational
charts and standard techniques of sea-
manship, safe travel is made possible
under adverse conditions.

In addition, an indication of an ob-
ject’s physical composition also can
be learned from the blobs.of light on
the scope face. Shore lines are clear-
ly outlined; rain appears as feathery
masses. Buoys show up as small, but
distinct dots. Ships may be accurately
outlined, but more frequently re-
semble oval-shaped objects. A tug
towing a barge often can be distin-
guished from two separate ships.

To help the receiver provide an ac-
curate scope picture under varying
conditions, it is equipped with STC
(sensitivity time control), FTC (fast
time constant) and AFC (automatic
frequency control circuits.

STC suppresses ‘“sea return,” which
is the reflection of signals from waves
or particles of water. These signals
impair observation of close target ob-
jects in rough weather. The STC cir-
cuit increases the receiver gain auto-
matically with range, and is usually
available to the operator in steps.

FTC breaks up large signals caused
by interference or by closely-grouped
targets. It is particularly useful in
detecting objects like channel buoys in
heavy ‘“sea return” or heavy rain.

Automatic frequency control sta-
bilizes receiver tuning with respect to
the magnetron frequency.

Since one antenna is used for trans-
mission and reception, the sensitive
receiver must be protected during
transmission periods. This is accom-
plished by a transmit-receive tube
which fires and effectively short-cir-
cuits the receiver every time an out-
going pulse travels toward the an-
tenna. To prevent any reflected power
from being wasted by going to the
quiescent magnetron between pulses,
an anti-transmit-receive tube that pre-
sents a large impedance to the signal
is employed.

The sets are designed to operate on

(Continued on page 144)

Modulator and r.4. head of Westinghouse radar set, including microwave section, a.t.c. control. and preamplifier.
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This inexpensive, easy-to-build converter
will extend your present communications

receiver into the v.h.f. and u.h.1. region.

-y

i

Fig. 1. Panel view of home-
built frequency converter.

By

PRINCIPLE OF OPERATION

In the superregenerative frequency converter circuit, self-
quenched, or one using a separate quench oscillator, the fre-
quency of the incoming signal is changed to a new radio frequency
(harmonics, see Table 1) that can be amplified and detected, The
frequency is changed by means of the quenching process, the in-
troduction into the circuit of an alternating voltage of a frequency
above the audible range (20 to 200 ke.) in such a way as to vary
the detector’s operating point. As a consequence of the introduc-
tion of this quench or interruption frequency, the detector produces
harmonics (Table 1) of the quench frequency which contain the
modulation of the incoming signal. This quench frequency and/or
its harmonics can be amplified thru a low frequency receiving
system or radio frequency amplifier and the original modulation
recovered.

This converter results in improved selectivity, sensitivity, and sig-
nal to noise (hiss) ratio. It detects and converts AM .and FM
signals, and acts as a limiter and a.v.c.

This conversion is not a heterodyne process, thus is able to con.
vert direct to frequencies low enough that a stable, high gain
amplifier may be used. It does not contain spurious r.f. signals
known as ‘‘images,” since conversion is a one step conversion
and the high frequency does not have to be tuned so that other
signals of another frequency will produce an output.

P. V. TRICE, W3QHS
and
M. BARAT Jr., W3KIL

HE unit to be herein described
I provides a novel and inexpen-

sive means of securing good re-
ception of signals on the ultra-high
and very-high frequency bands. The
ultimate range which can be reached,
must, of necessity, be determined by
the type of tube used. The apparatus
shown and described here was con-
structed primarily for use in the 144
me. band but, if desired, the v.h. fre-
quencies could be reached by the sub-
stitution of a Lighthouse tube. The
principle involved, which consists of
selecting a suitable quench frequency
harmonic from the converter and feed-
ing it through a low-frequency r.f.-au-
dio outfit (receiver), is not basically
new. Many ultra-high experimenters
have, no doubt, at some time or other,
noticed that the u.h.f. signals they
were listening to on their superregen-
erative receiver, were, at the same
time, receivable at a certain point on
the near-by broadcast receiver. How-
ever, the signal from the latter was al-
ways distorted beyond the point of in-
telligible reception. This distortion
was the result of the superregenera-
tive receiver (local oscillator) over-
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loading the input stages of the low
frequency b.c. set.

In this converter, the distortion is
eliminated by keeping the actual plate
voltage applied to the tube to the min-
imum necessary to keep the self-
quench action in effect; and by means
of extremely loose coupling between
the output of the converter and the in-
put of the low-frequency receiver, con-
trolling the amount of drive to the in-

put of the low-frequency stages, and
thus obtaining normal, distortionless
reception.

Although the quench frequency may
occur somewhere between 10 and 100
ke, depending on the particular set,
let us assume, for the sake of sim-
plicity, that the fundamental quench
frequency is 50 kc. Then as shown
in the chart (Table 1) the harmonics

(Continued on page 133)

Fig. 2. Diagram of 144 mc. converter. Frequency range may be extended by substitut-
ing a “Lighthouse” tube. “A” and "'B” voltages may be obtained direct from receiver.

R,—500.000 okm, V5 w. res.
R:—15,000 ohm, I w. res.
R;—50,000 ohm, w.w. 2 w. pot.
R—50,000 ohm, 2 w. res.
C,—5uufd., variable cond.
Co—100 pufd., mica cond.
Cs—.01 ufd., 200 v. cond.
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C,—.05 ufd., 400 ». cond.
s—Coupling to be kept to a minimum to pre-
vent blocking of receiver (see text)
RFC—U
PL—6.3 v. pilot light
Li—1t., #14 wire. V42" dia.
L4 t., 14 wire, V2" dia., Yo" winding length

.h.f. choke
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ACD.CAUDTO
AMPLIFIER

By
GEORGE EANNARINO
Field Eng.. Federal Telephone & Radio Corp.

This 10 watt, 4-tube audio amplifier using the new

selenium rectifiers is easy and economical to build.

ply, four-tube audio amplifier

having a maximum power output
of 10 watts has the added feature of
incorporating a miniature selenium
rectifier in place of a conventional
vacuum tube. Use of the selenium rec-
tifier not only enables this amplifier
to weigh less, cost less, and occupy
less space, but also due to the long
life and high current carrying ca-
pacity of this rectifier, improves its
performance and reduces power sup-
ply failures to a minimum.

THIS transformerless power sup-

Sensitive enough for crystal micro-
phone or phonograph pickup and with
only a 10% distortion between the fre-
quencies of 40 to 15,000 cycles at 8
watts output, this amplifier should
find extensive application in home re-
ceivers, telephone equipment, loud-
speaker systems, and low power voice
transmitters. Here is a compact, in-
expensive amplifier, which can also be
used as a self-sustained component in
all types of combination sets, a pre-
speech amplifier or modulator in ama-
teur voice transmitters, or a test in-

Fig. 1. (A) Voltage tripler circuit using three 200 ma. selenium rectifiers. With 40
ufd, for C;. Cs, and C;. a d.c. output of 325 volts can be obtained with a load of 200
ma. (B) Voltage quadrupler circuit using four 200 ma. selenium rectifiers. With 40
ufd. for C,, C., C;, and C.. a d.c. output of 425 volts can be oblained at 200 ma.

R = NORMALLY 5 OHMS BUT IF NECESSARY INCREASE THIS RESISTANCE TO KEEP SELENIUM RECTIFIER
TEMPERATURE 75°C OR LESS.

RECT. RECT.

40
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Front-top view of complet-
ed amplifier. Note in par-
ticular that all transform-
ers have been eliminated.

strument for checking audio systems.

This amplifier can readily be incor-
porated into the original design of
such equipment and offers the manu-
facturer an opportunity to cut his
costs, speed production, and stimulate
sales. Use of the selenium rectifier not
only reduces the weight and size of the
product, but also simplifies assembly
and therefore saves production time.

As indicated on the schematic dia-
gram, Fig. 2, this amplifier consists
of three stages using four tubes—a
12SQ7 as the first audio, a 12J5 as
the inverter, and two 50L6’s in push-
pull as the output. These circuits are
conventional and it is only in the
power supply, where no transformer
is required, that this amplifier does
not follow conventional design.

Elimination of the power trans-
former is accomplished by the use of
two selenium rectifiers in a voltage
doubler circuit which supplies 200
v.d.c. at 125 ma. to the two 30L6 out-
put tubes. No filament is required
either, since all the filaments are
connected in series and are placed
across the a.c. line. Thus a large sav-
ing in weight, space and expense is
obtained without any loss in efficiency
or performance of the amplifier.

The use of a rectifier in voltage
multiplier circuits is in itself not novel
and has been used before. However,
when applied to vacuum tube recti-
fiers, this design is highly impractical.
There are two reasons for this. In
the first place, with the tube heaters
connected in series in this type of
chain circuit, there exists dangerously
high potential differences between
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heaters and cathodes of the rectifier
tubes at the high voltage end of the
system. This difficulty might, of
course, be obviated by the use of
heater supply transformers but this
destroys the simplicity of the system.t
However, since selenium rectifiers do
not use filaments, this problem does
not exist when they are used. Low
current rating, resulting in poor volt-
age regulation, is the second reason
for the inadaptability of vacuum tubes
to this type of a circuit.

From the theory of power supplies
it is known that the degree of reg-
ulation will depend to a great extent
on the size of the condenser imme-
diately following the rectifier (shunt
condenser input-filter circuit). The
size of this condenser, in turn, is lim-
ited by the current carrying capacity
of the rectifier., Since a selenium rec-
tifier will safely pass more current—
both transient and steady state—a
larger condenser can be used and im-
proved voltage regulation obtained.

The voltage doubler circuit used in
this amplifier is shown in the sche-
matic diagram (Fig. 2). The max-
imum voltage output that could be
‘obtained at 150 ma. is approximately
255 volts when a 40 ufd. condenser is
used. Since only 205 volts are needed
for the plates of the 50L6’s a 22 ohm
safety factor resistor and a 200 ohm
dropping resistor are inserted in the
circuit. The function of the 22 ohm
resistor is both to drop the voltage
and to limit the peak condenser charg-
ing current, thereby increasing the
life of the selenium rectifiers.

Of course this circuit may be modi-
filed to meet any individual require-
ments. For instance a simple method
whereby the 10 watts maximum out-
put can be increased to 15 watts is to
replace the 50L6 tubes with 6L6 and
the 150 ma. selenium rectifiers with
the 200 ma. type. Likewise lower
powered amplifiers can be constructed
using the-a.c.-d.c. power supply circuit
shown in Fig. 3.

If even higher powered outputs are
desired a voltage tripler or even quad-
rupler circuit, shown on Figs. 1A and
1B, can be utilized. The voltage tripler
circuit can be used to power a 20 watt
maximum output amplifier. In this
case the same amplifier circuit is used
except that a 6SQ7, 6J5 and two 6L6’s
replace the 12SQ7, 12J5 and two
50L6’s, and a filament transformer is
added to the power supply.

It should be noted that when these
transformerless circuits are used, as
indicated in Fig. 2, an isolated ground
(chassis not d.c. ground) must be used.
The reason for this is that the stand-
ard practice in most communities in
the United States reguires that one
side of the house wiring be connected
to ground at the electric meter. It is
readily seen that if the power plug is
sc inserted in the outlet that the chas-
sis is connected to the ungrounded
side, the full line voltage can occur
between chassis (if isolated ground is

}“Mallm-y Technical Manual’—page 59.
tTerman, F. E. “Radio Engineering”—pages
491-495.
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C,, C,,—.05 pfd., 400 v. cond. 1—12J5 tube
C.—.01 pfd.. 200 v. cond. 2—50L6 tubes

Fig. 2. Schematic diagram of 4-tube, 117 volt a.c.-d.c. audio amplifier.

not used) and any other grounded con-
ductor such as a waterpipe, radiator
system or outlet face plate.

In order to use this unit in conjunc-
tion with other equipment a .05 ufd.
condenser should be connected be-
tween the isolated ground and the
chassis. This will provide adequate
radio frequency grounding or by-pass
of the power line! and at the same
time, if the .05 wpfd. value is adhered
to, it will prevent the chassis from be-
ing at a high d.c. or 60 cycle potential.

—B0-

..... N |
190 2§écM A
uzw. Loswa.  sowe]  258%5.
eooe T?oov. 200V[" optRaTION
—c" e

Fig. 3. Schematic diagram of an a.c.-d.c.
selenium rectifier power supply which can
be used to operate a 6 watt audio ampli.
fier, using same circuit shown in Fig. 2.

Under-chassis view of amplifier shows position of the two selenium rectifiers.
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How shall I dress my store?

lems a dealer has to face is
how to get customers into his
store to buy radios and appliances.
This is the crux of successful retail-
ing—sales promotion. Related to it
is another problem which should be
dealt with first, i.e, Dealer Sales
Quotas and Allocation.
Manufacturers and national dis-
tributors estimate a total sales po-
tential based on studies of recognized
trading areas. A quota is set for each
areca. Dealers are then selected, usu-
ally with the understanding that they
are to secure, from the areas they
cover, a certain amount of business.
When all of the dealers’ quotas are
added together the total should equal
the manufacturers’ sales potential.
That much planning the manufactur-
ers and national distributprs must do.
The assigned quota for each item
that the dealer handles should be
made the central point or core of his
sales promotion plan. Without such
a point his sales promotion work may
become chaotic, seem difficult to un-
derstand, and may be ineffective.
The foresighted dealer, unless in
the country, will allocate a sales quota
for each residential block in his area.
The dealer’s own marketing survey
will furnish data for each block and
provide complete information on the
number of families, their incomes, and
the condition of their homes. The
dealer who carries a full line of ap-
pliances ought to sell $1200 to $1500
worth of merchandise to qach family
during the next five or six years, as-
suming that the period is one of full
prosperity. It is also assumed that
the trading area will average 1500 to
1600 occupied wired homes. Under
these conditions and in a normal mar-
ket, the aggressive and well-equipped
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ONE of the most important prob-

What merchandise shall I carry?

“That Pay Off

By DR. LOUIS BADER

Bssoc. Professor of Marketing
New York University

Although the points stressed by the author are
not new. they are of sufficient importance to
be reemphasized for both old and new dealers.

The manner in which you and your employees greet your customers
goes a long way toward establishing your company’s reputation.

dealer with sufficient capital, should do
between $200,000 and $400,000 worth
of business annually. A dealer with
an especially full line of the smaller,
and in some cases, “impulse buying”
items might increase his sales volume
and profits materially regardless of
the size of the trading area. Con-
versely, stiff competition might re-
duce his share considerably.

In connection with the sales quota,
the dealer should work out some sim-
ple system of control which would
enable him to keep tabs on his block

www americanradiohistorvy com

sales as against expectations so that
special attention could be given to
those areas where sales do not meet
the quota.

The over-all business that the man-
ufacturer expects to secure is going
to be divided among many types of
dealers. Most department, furniture
and variety stores are looking for-
ward to establishing or re-establish-
ing radio and appliance departments.
They are usually very aggressive mer-
chandisers. It is not too early, there-
fore, for other dealers to take stock

RADIO NEWS


www.americanradiohistory.com

of themselves as merchandisers, to
check over what successful merchants
have done, and to emulate them.

Observations and talks with many
successful business men have pro-
vided several interesting conclusions:

1. Personality of the dealer and his
salesmen. We are convinced that this
is the most important single factor in
the success of retailers and many
other business men. We all have
personality, some people have the
right kind and others the wrong kind
for this work. The right kind of per-
sonality suggests to the customer that
the dealer is a pleasant sort of person
who is sincerely interested in him and
his desires. The atmosphere of the
store should indicate immediately to
the customer that the dealer and his
employees are at his service. The
dealer and his clerk should show by
their attitudes and actions that they
really want to serve the customer and
that the size of the order is a sec-
ondary consideration. Customers
should be greeted with a genuinely
pleasant inquiry as to what can be
done for them; an interest should be
shown in their conversation, and their
opinions should be respected.

People cease to patronize certain
stores when their wishes and feelings
are ignored by the owner and/or his
sales personnel. No one likes to be
ridiculed, thus, real or implied slights
which border on ridicule constitute a
sure way to lose customers.

Not everyone who enters your store
will be blessed with your good taste.
If some of the requests for merchan-
dise seem ludicrous to you or your
staff, they must still be treated seri-
ously and the customer should be as-
sisted as courteously as your most
cherished sales prospect. Never forget
for a moment that the most important
subject in the world to any person is
himself. You can never make a cus-
tomer unhappy by letting him talk
about himself, his problems, his ideas
or his dreams.

While the very thought of being sub-
jected to the whims of your customers
leaves you with chills running up and
down your spine and a defensive atti-
tude that would do credit to the Ma-
rines, these are personality traits
which can be developed—in fact, must
be developed if you are to become a
successful retailer.

2. The merchandise to carry. Equally
important to the success of a retail
venture is the choice of suitable mer-
chandise. The dealer must know his
trading area intimately, what mer-
chandise his clientele can buy, and will
want to buy. He should carry the most
complete line of goods that his trading
area can sustain. In addition to com-
plete lines, he must also select mer-
chandise in the price ranges which his
customers can afford. This may en-
tail carrying several price ranges
within each product line, but each line
should be the very best value for the
money the customer has to spend.

A great many people know the na-
tionally advertised lines. Dealers will,
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therefore, find it profitable to carry
such lines. Since nearly all dealers
seek brand lines, a particular dealer
may not always secure the agency for
the particular brand he would like to
carry. Insuch cases he will take what
le can get and be prepared to explain
to prospective customers why he has
selected the X washing machine rather
than the Z machine. Each brand has
its outstanding selling points and
these then become the reason for the
selection of that product by the par-
ticular dealer.

3. The dealer’s store. It has been as-
sumed that the progressive dealer will
Lave selected the most advantageous
location within his means, but his re-
sponsibility toward his store and his
customers does not cease with this
consideration.

The appearance of the store, both
inside and out, is vital to securing and
maintaining a good business reputa-
tion. First of all, the alert dealer will
have a show window that does a real
selling job. This is the customer’s
first contact with the organization—
it must be effective. It goes without
saying that the merchandise on display
should be arranged in a neat and at-
tractive array, and the over-all effect
should be one of military cleanliness.
This is important particularly in dis-
plays of appliances. The glossy white
finishes of refrigerators, ranges, etc.,
will reflect every bit of dirt and soil
on them.

The second point of contact with the
dealer’s store is the sales floor. Mer-
chandise should be so arranged that
demonstrations can be conducted eas-
ily without the necessity for removing
merchandise from one part of the floor
to another. Adequate provision should

www americanradiohistory com

be made for convenience outlets in
order that appliances can be operated
for the customer’s benefit.

In arranging the sales floor as a
traffic builder, thought should be given
to the placing of merchandise and
service centers to the rear of the store
in order to draw traffic through the
entire merchandise display. The pub-
lic utility companies put the cashier’s
window at the rear of the show room;
the supermarkets put meat and dairy
products at the back of the store, etc.
This arrangement pays off in the in-
crease in the purchase of impulse
items. The wide-awake dealer will in-
vestigate the possibility of rearrang-
ing his show rooms to conform with
these time-tested selling techniques.

4. The presence of the dealer on the
floor of his store. Most people like to
feel important and a pleasant greeting
from the owner of the radio and ap-
pliance store will go a long way to-
ward creating the feeling of goodwill
engendered by such attentions. The
presence of the dcaler on the sales
floor .has two important aspects; he
conveys the impression that he is in-
terested in his customers and he keeps
his sales personnel on its collective
1oes.

5. Advertising the store and the
product. Since every dealer will ad-
vertise in some form or another, the
important thing for the dealer to de-
cide is how much he is willing to set
aside for this purpose each year. After
this sum has been determined, a

breakdown should be made according
to the media to be used; newspapers,
handbills, direct mail, radio, etec.
Many manufacturers and national
distributors have already given the
(Continued on page 164)

A well-wrapped package in distinclive
paper is a good advertisement for you.
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TRANSMISSION
LINE SYSTEMY

By C. SPEAR

Conventional antenna systems with which mest servicemen are acquainted in stand-

ard broadeast work will not suffice in FM and television installutions. Each antenna

system

HE trend toward the use of
I higher frequency bands for FM

and television has accentuated
the importance of an efficient trans-
mission line system between antenna
and receiver. For as the frequency
goes up it becomes increasingly dif-
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Fiz. 1. Power loss that occurs when a

mismatch of antenna to receiver exists.

for these higher

frequency bands must be

ficult to feed an adequate signal from
the antenna to the receiver and every
effort must be made to conserve the
comparatively little energy that is
available. For this reason high gain
directive antennas become necessary
in many localities, and by the same
logic highly efficient transmission line
systems must be installed.

Fortunately, due to the advances
made during the war in the high
frequency cable field, low-loss trans-
mission lines are available at low
cost and if used properly will transmit
the energy picked up by the antenna
to the receiver without undue loss.
However, the word “properly” has a
great deal of significance, for another
adverse effect of the increase in fre-
quency is to make mismatching more
critical and unless transmission lines
are installed with a complete under-
standing of this phenomenon they may
be useless.

This latter statement is intended
orly to emphasize the importance of
the problem, and not in any way to

Fig. 2. Semi pictorial representation of what an electrical wave experiences

at end of transmission line.

(A) Perfect match and {B) when mismatch occurs.

NO OBSTRUCTION TO WAVE TRAVELING DOWN LINE—\

\

TRANSMISSION LINE

\ LOAD

ANTENNA RECEIVER ——»
(A)
WAVES IN THIS REGION ARE REFLECTED——\
TRANSMISSION LINE / LOAD
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individually

“*enginesred.”

indicate a difficult or hopeless con-
dition, for the remedy is both simple
to perform and understand.

It is the objective of the author to
unveil the mystery of matching and
indicate the necessary calculations—
requiring only a knowledge of funda-
mental multiplication and division, a
straight edge, and some rule of the
thumb procedures—with which the
serviceman can solve virtually any
of his transmission line problems.

Included in these h.f. cable line
problems that can easily be solved
are; how to match any antenna to any
receiver whether it be FM, television,
radar, instfument landing, Army,
Navy or any other electronic device;
the effect of mismatches in terms of
power or signal lost and how they
can be corrected; how to intelligently
select the appropriate transmission
line; the “net” gain of directive an-
tennas. In addition to a discussion of
these questions some of the terms
frequently used in the field will be
clearly defined and converted into
simpler expressions.

“Decibels,” one of the terms that
will be used very frequently through-
out this article, should be carefully
defined. The decibel, abbreviated db.,
is a numerical means of expressing the
ratio of two compared powers or volt-
ages. The following formula shows the
relation between db. and power: db. =
10 log P./P., where P, and P. are the
two powers compared; or in terms of
voltages where E, and E. are the
two voltages compared, db. = 20 log
E,/E., assuming that the two voltages
are measured across equal impedances.

For example, if a dipole antenna
normally picks up 1 microvolt of sig-
nal, and, after adding directive arrays,
it picks up 10 microvolts, then the gain
of the antenna in db. due to the array
is: 20 log 10 = 20 db.

Likewise, if a transmission line re-
ceives 10 milliwatts from an antenna,
but delivers only 5 milliwatts to the
receiver then the power lost in the
cable is: 10 log 2 = 3 db.

In order to simplify the calculation
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of the decibels gained or lost see the
conversion table (Table 1). From this
table the reader can convert db. into
power or voltage ratios or vice versa
without the need of logarithm tables
or a slide rule.

There are three sources of power
loss between antenna and receiver;
mismatch between antenna and trans-
mission line, attenuation or power
loss in the transmission line, mis-
match between transmission line and
receiver.

Antenna Mismateh

One of the fundamental concepts of
power transmission is that to obtain
maximum power transfer, the output
impedance of the generator (in this
case the antenna) must be equal to
the input impedance of the load (in
this case receiver). Thus if the an-
tenna resistance is 70 ohms, the re-
ceiver input should be 70 ohms, other-
wise some of the power is lost. This is
shown in Fig. 1, which is a graphic
presentation of the signal voltage
lost due to mismatch.

At the present time consideration
‘of the antenna impedance is very im-
portant for two reasons. In the first
place receiver input and antenna im-
pedances may vary to a great extent
due to the lack of standardization
amongst the various manufacturers,
and due to the fact that many surplus
Army and Navy receivers, designed for
use with special antennas, may be cir-
culated for general use. Secondly the
addition of directive arrays changes
the antenna impedance, and therefore
it is necessary to calculate the power
loss due to mismatch in order to de-
termine the net or effective gain of
the antenna. For example a typical
problem of this type might be:

Given: An antenna array which
gives a 5 db. gain but changes the
impedance from 300 ohms to 100 ohms.
The original antenna was matched to
the receiver—calculate the net gain.

Solution: From Fig. 1 we note that
a 3:1 impedance mismatch ratio re-
sults in signal which is 25 per-cent or
1.2 db. less. The net gain is therefore
only 3.8 db. It then becomes a matter
of mathematics whether the extra ex-
pense is worth the resultant gain. Of
course as the mismatch becomes
greater, the effective gain decreases,
and the array bcomes useless unless
a matching network is utilized. How-
ever the matching can be performed
rather simply, and the details will be
discussed later in the article.

Attenuation of the Cable

The limiting factor on the minimum
amount of power loss possible in any
fransmission line system is the at-
tenuation or power loss of the cable;
for any power lost due to mismatch
can be corrected by means of match-
ing circuits, but there is no remedy
for the power lost due to the attenua-
tion of the cable. Though there is no
fixed standard, cable attenuation is
usually rated in db. per 100 feet by
most manufacturers. However, the

February, 1917

— LOSS —— — GAIN ————
POWER VOLTAGE DB. POWER VOLTAGE
RATIO RATIO RATIO RATIO
1.000 1.000 0 1.000 1.000
977 .988 0.1 1.023 1.011
955 977 0.2 1.047 1.023
.891 944 0.5 1.122 1.059
.794 881 1.0 1.259 1.122
631 .794 2.0 1.585 1.259
.501 .708 3.0 1.995 1.413
.398 631 4.0 2.512 1.585
316 .562 5.0 3.162 1.778
251 501 6.0 3.981 1.995
199 447 7.0 5.012 2.239
.158 398 8.0 6.310 2.512
126 .355 9.0 7.943 2.818
.100 316 10.0 10.000 3.162
.010 .100 20.0 100.0 10.00
.001 .0316 30.0 1000.0 31.62
Table 1. Decibel conversion table. Power or voltage ratios can be con-

verted to db. (or vice versa) without the need of logarithm tables or slide rule.

power loss is proportional to the
length of the cable. That is, 100 times
more power is dissipated in a 100
foot cable than in a one foot cable.
Therefore cable is sometimes rated in
db. per foot instead of per 100 feet
so that it will sound more efficient.
For example, a h.f. cable whose atten-
uation is 20 db. per 100 foot (a very
high value) could be rated at 0.2 db.
per foot or 0.016 db. per inch.
Another factor that affects the at-
tenuation is the frequency at which it
is used; for the power loss of any h.f.
line increases approximately as the
square of the frequency. This is an
essential fact particularly at the
present time, since many of the cables
are rated at the old FM frequency
range of about 45 mc., and many
manufacturers have not had a chance
to reevaluate their cables so’as to rate
them at the new FM frequency band

S

ATTENUATION DUE TO LOAD MISMATCH {A-A,0B.—=)

5 2 4 6 8 10
centering around 100 mc. Thus a 4- NORMAL LINE ATTENUATION ( Ag DB —)
db.-per-100-foot cable rated at 30 mc., Fi i
would be rated at approximately 6.8 ig. 3._ Graph s]hovzrs increment of_at-
db. per 100 feet at 100 mc tenuation as a function of the standing

0 0 wave ratio (SWR) and normal line at-
Matching the Transmission Line tenuation. Note in particul?r _’that the
To Load power loss due to transmission line
mismatch does not become serious un-
All the sources of power loss dis- til the standing wave ratio is about 3:1.
cussed heretofore are not limited to
high frequency receiver equipment, *
but apply equally as well to all types
IMPEDANCE
LOOKING IN te— x4 —m
100 OHMS L
| 300 oMM 3
ANTENNA 170 OHM LINE 300 OHM LINE Loap 2
{RECEIVER)} :
IMPEDANCE HERE 300 OHMS

Fig. 4. Method of matching antenna to receiver via a quarter-wave transformer.

Intelin type K-200 antenna lead-in wire. The characteristic impedance of this

wire is 200 ohms, while the attenuation at 30 mc. is .4 db. per 100 feet.

SEVEN STRAND COPPER CONDUCTOR ‘WIRE -
43
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of apparatus regardless of their fre-
quency. However, very little attention
has been given to them in the past
because in the AM broadcasting range
power was plentiful and there was no
need for a highly efficient transmission
system. Matching the transmission
line to the load is a problem met only
in high frequency receivers. For, in
the megacycle range, the transmission
line must be terminated in a load
whose impedance is equal to the char-
acteristic impedance of the line, other-
wise reflection occurs causing standing
waves, and a subsequent increase of
power loss. (An exception to this
statement is the special case of tuned
lines—but this phenomenon has no
significance in the problems considered
in this article.) Therefore a 70 ohm
line must be terminated in a 70 ohm

load or, from a more practical view-
point, if the receiver input impedance
is 70 ohms—then a 70 ohm transmis-
sion line should be used.

The idea of reflection and standing
waves, and its relationship to power
loss requires additional elaboration.
Fig. 2 gives a pictorial representation
of what an electrical wave experiences
when it reaches the end of a transmis-
sion line for different load termina-
tions. Fig. 2A indicates perfect
matching, that is, all the power goes
into the load—no obstacle in its way.
Fig. 2B on the other hand shows a
load which reflects about 50 per-cent
of the wave. That is, the portion of
the wave that travelled down the cen-
ter, still goes unmolested into the
load. The rest of the wave, however,
hits the barrier and is reflected back

Fig. 5. This chart may be used to obtain the surge impedance of a quarter-
wave matching section used as an impedance transformer from one real
impedance to another. In the example shown: Z; — 72 ohms; Z;, — 200
ohms, indicating a quarter-wave matching section of 120 ohms is needed.
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down the transmission line. Then it
hits the generator and the process is
repeated. Again 50 per-cent of the
wave goes through and the rest is
reflected once again. Of course the
generator is continuously sending out
waves so that there is always a wave
travelling in both directions which
causes the phenomenon of standing
waves. The magnitude of these waves
is dependent on the amount of reflec-
tion that occurs, and is called the
standing wave ratio.

Obviously if no power is lost as the
reflected wave travels up and down
the transmission line, eventually all
the power will be transferred into the
load. However, if attenuation does
occur, then a certain percentage of
power is lost due to each reflection,
and it is this power loss that is con-
sidered to be the attenuation due to
standing waves or mismatch. The
magnitude of this increased attenua-
tion is therefore proportional to two
parameters. In the first place it is
dependent on the percentage of the
wave that is reflected back (the stand-
ing wave ratio) and secondly, it de-
pends on the attenuation of the cable. -

The standing wave ratio can be cal-
culated as a function of mismatch. For
example, if a 70 ohm line is terminated
in either a 140 or a 35 ohm load the
standing wave ratio will be 2:1. Fig.
3 is a graphic representation of the in-
crement of attenuation as a function
of the standing wave ratio (SWR) and
normal line attenuation. As indicated
in Fig. 3 the power lost due to trans-
mission line mismatch does not be-
come serious until the standing wave
ratio is about 3:1.

The following is a typical illustra-
tion of how these calculations may be
helpful.

Given: A 70 ohm input receiver
requiring a transmission line 100 feet
long. Available are a 6 db. per 100
foot, 70 ohm line, a 4 db. per 100 foot,
100 ohm line and a 3 db. per 100 foot,
300 ohm line. Which line should be
used ?

Solution: The power lost by the 6
db. line is 6 db. because it is perfectly
matched. The power loss of the 4 db.
line is 4 db. plus .15 db. due to a
standing wave ratio of 1.4 as indicated
in Fig. 3 or 4.15 db. The attenuation
of the 3 db. line is 3 plus 1.5 db. due
to a standing wave ratio of over 4:1
or about 4.5 db. Obviously the 4 db.
per 100 foot, 100 ohm line would be
the best cable to use.

Quarter-Wave Matehing Line

As previously indicated, an antenna
mismatch can very possibly materially
reduce the signal voltage picked up
by the receiver to a point where it
completely nullifies the other ad-
vantages that the antenna may have,
such as, economy, availability, sim-
plicity or power gain. Obviously, if a
simple medium existed whereby the
mismatch could be corrected, it would
provide a far better solution to the
problem than to use a different an-
tenna.

(Continued on page 137)
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lished by Yagi and Brown on the

superior advantages of the mul-
ti-element array for transmitting and
receiving, amateurs have probably
evinced more interest in this type of
antenna than any other, for the higher
frequency bands. Particularly is this
true of ten meter operation, since a
well designed rig with modest power
capabilities, used in conjunction with
a beam of proper design and adjust-
ment, can equal on most counts a
relatively high power rig with a simple
antenna system. The same holds true,
with certain modifications, for the re-
ceiving situation.

Culling from the many articles
available, and from a somewhat varied
personal experience in the matter of
beams, the author has evolved the ar-
ray to be described, incorporating in
its manufacture those features that
would give a maximum of perform-
ance and a minimum of trouble and
expense. It has been found desirable
to eliminate all wood in the struc-
ture, since invariably warpage and
aging will adversely affect the oper-
ation of a beam so constructed. Metal
tubing, light but strong, has been used
throughout, and the antenna proper,
for ease of feed and adjustment, has
alone been insulated from the support-
ing stucture.

While a close-spaced, three-element
array is satisfactory, the addition of
another director, properly adjusted,
results in superior performance and
adds but little to the cost. Accord-
ingly this antenna system uses two
directors, the antenna proper, and one
reflector, all spaced 1/10 wave, for
compactness primarily, but also be-
cause the impedance so obtained
makes a good match very easily at-
tainable by several methods. There
is little advantage to be gained in
using any particular one of the match-
ing methods . . . personal preference
and ease of obtaining material will be
the primary criteria of choice, rather
than any especial benefits to be ob-
tained. These optional feed methods
have all been tried, and found to be

SINCE the original papers pub-

February. 1917

4-ELEMENT ARRAY

By VINCENT €. HALE

Construction details covering a high gain beam

which may be built of readily available materials.

practically equal in performance. A
description of each system is found in
the Handbook, and the builder will
find that any can be adapted to the
particular needs and desires of the in-
dividual.

The particular beam shown in Fig.
1 was made from sections of 1%, 1”
and 3" thin wall tubing, known as
steeltube. These sizes were used be-
cause of the relative ease with which
this diameter tubing was available in
this particular locality. Smaller sizes

can, of course, be used, and will work
equally as well. Aluminum, brass,
dural, copper, etc., can be used as well
as the steeltube, and performance will
be practically the same.

The complete listing of material for
the beam proper is as follows:

4 sections 10’ long, 1” dia. tubing.

4 sections 10’ long, 3% " dia. tubing.

1 section 10’ long, 114" dia. tubing.

1 1%" pipe flange, threaded inter-
nally.

(Continued on page 78)

Fig. 1. Mechanical details for the construction of 4-element array.
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erviee Assoeiations
an Be Successiul

By DAVE KRANTZ

Pres., Philadelphia Radio Service Men’s Assoc.

Servicemen’s associations fill the urgent need

of today’s technician by supplying him with a

clearing house for problemms of his business.

V-I‘O MOST citizens, Philadelphia
is known principally as the
cradle of American liberty, re-
pository of our beloved Liberty Bell
and scene of many of the early

struggles to secure the future of our

country. To those of us who live in
this sprawling metropolis, it is the
scene of a continuing battle to main-
tain our business existences and to
wrench a livelihood from them.

This is especially true of those of

Members of the New Jersey servicemen’s association listen attentively as Sylvania’s
Walter R. Jones discusses circuit analysis. Up-to-the-minute information. as s};pplied
by service organizations to their members. is the pressing need of radio men.

wwWw americanradiohistorvy com

Servicemen’s associations get
excellent cooperation from
‘manufacturers and jobbers in
keeping posted on radio de-
velopments. Bill Behr, presi-
dent of the New Jersey Assn.,
Henry Johnson. ad manager
for Sylvania and Rene Jacobs,
V.P. of Dale Distributors, look
over one of the door prizes.

us who elected to try to make a living
out of the business of selling and
servicing radic receivers. Within
Philadelphia’s borders, you will find
areas which reflect every level of
living condition to be found in any
densely populated city. Rich man,
poor man—they all have radio re-
ceivers and we make available the
service equipment, the knowledge and
the ability to keep those receivers in
working order. Our ambition is to be
able to do this work efficiently and
profitably.

Radio service as a business came
into being spontaneously. In most
cases, radio manufacturers distrib-
uted their products indiscriminately
without any regard for the availa-
bility of service in the areas where
these receivers would be used. Fur-
ther, many intricate and sometimes
questionable circuits are employed
without any supporting schematic or
operating data to assist the radio serv-
iceman to locate the reason for the
failure when he is called on to re-
pair the equipment. At no time, to
the best of the writer’s knowledge,
has any manufacturer made a seri-
ous attempt to train independent field
servicemen to handle the necessary
service for his home receivers.

Since its growth stems from local
needs for service, radio servicing as
a business attracts a heterogeneous
group of individuals, most of whom
are interested in radio service pri-
marily through an intense personal
interest in the mysteries of this new
science. For the most part these
men are good technicians in that they
comprehend the functional operation
of a radio circuit. However, few of
them are even well-grounded in radio
theory. In other words, they know
why a radio receiver works, but not
how.

Running a business, to the average
person, means merely opening a store

RADIO NEWS
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at some convenient location and mak-
ing your services or goods available
to the public. This, too, is the atti-
tude of the average radio service
business novice, who ingeniously as-
sumes that his skill in repairing
radios—usually  perfected in his
kitchen repairing neighbors’ sets—
will be wafted on the wings of happy
customers’ conversations to bring a
siream of repair jobs beating a path
to his door.

As the service dealer flounders
about trying to induce people to bring
their radio repair jobs to his shop,
he wusually tries every unprofitable
scheme in the book in the hope of in-
creasing his volume of business. Sel-
dom does the individual, as a product
of his own thinking, reach the con-
clusion that he is first of all a retailer
and second a technician. He usually
fails to realize that if he doesn’t know
how to merchandise his services in a
profitable volume, all of the money-
making artifices avail him nothing.

With the thought in mind that we
could lift the level of radio servicing
as a business and at the same time,
the stature of the men engaged in it
in the eyes of the public and of fellow
businessmen, a group of us formed
the Philadelphia Radio Service Men’'s
Association a number of years ago. In
the course of its fifteen years of ex-
istence, PRSMA has successfully
weathered all of the storms of or-
ganizational and operational difficulty
which usually beset voluntary asso-
ciations. Through trial and error a
type of organizational structure was
evolved which insures against the
common dangers which beset such
associations and which in so many
cases, result in eventual disintegra-
tion.

There has been so much interest
expressed in the organization of
PRSMA that I would like in this
article to briefly outline the operation
of the association and its various
committees.

The organization is headed up by a
Governing Board of eighteen mem-
bers, each of whom is elected for a
three-year term. One-third of this

Many Eastern service organizations are already equipped to
handle television and FM installations and repairs. Here Frank
Krantz and Reginald Cherrill of Witte Radio and Television
Company. Philadelphia. check a couple of television receivers.

19147

February,

Walter R. Jones. Chief Engineer. Radio Tube Division of Sylvania,
highlights his discussion of circuit analysis with a chalk talk.

Board comes up for reelection or re-
placement each year. The Associa-
tion's program is directed by its five

officers who are elected by secret
ballot each year.
The Association’s programs are

carried out by a group of eight com-
mittees, each of which is headed by
a chairman, who, in turn, is a mem-
ber of the Association’s Advisory
Board.

The following breakdown of the
committee structure will give a gen-
eral idea of the functioning of these
various units.

Entertainment Committee—This
group arranges all technical meet-
ings. The primary purpose of these
meetings is to permit local distrib-
utors to present engineers familiar
with the lines the distributor carries.
This provides the opportunity for
members to acquire a better under-
standing of the technical details of
various types of equipment and prod-
ucts, and promotes a better under-
standing between distributor and
servicenien.

Membership Committee—The func-

P
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Author at work in his shop in Philadelphia.
cluttered service bench., up-to-date test equipment. and com-
plete reference data. in addition to ample electrical outlets, all
combine to make for an efficient radio servicing operation.

tion of this committee is to pass on
all applications for membership :n the
Association. Through examination and
investigation, they determine the
qualifications of each new applicant
and recommend his acceptance or re-
jection for membership.
Employment and Veterans Com-
mittee—This group has the responsi-
bility of ferreting out employment op-
portunities for members and veterans.
Educatior. Committee—This com-
mittee was set up to carry out a
program for courses in electronics,
both basic and advanced, at loeal in-
stitutions and at closed meetings of
the Asscciation. It is chargea with
the responsibility of securing and
distributing technical literature to
members of the organization.
Magazine Committee—“PRSM A
News” has been a financially success-
ful monthly house organ for a dozen
years. The preparation and distrib-
ution of this publication is the respon-
sibility of the Magazine Committee.
Grievance Committee—Any and all
complaints are diligently checked by
(Continued on page 122)

A clean, un-
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Fig. 1. Rear view of home
built oscillator and nega-
tive impedance unit. Sche-
matic is shown in Fig. 5.

Although adapted primarily to various industrial applications,

this novel deviee will be of interest to the experimenter.

Many

intriguing setups can be operated simply by body-capacity effeets.

CAPACITY-OPERATED relay

may be described as an instru-

ment which responds to a
change in capacitance, or in the char-
acter of the capacitance, in a capacity-
sensing element by activating or de-
activating a current responsive load.
The load may be a relay for the oper-
ation of an indicating or alarm cir-
cuit, a motor for the actuation of a

valve or a multiplicity of other elec-
trical devices. In general, the term
“capacity-operated relay” implies an
“on” or an ‘“off” snap-action function
as a result of a capacitance change,
rather than a smooth, gradual func-
tion.

One general type of capacity-oper-
ated relay employs the beat principle,
wherein a capacity sensing element

Fig. 2. (A). Vector analysis of sensing circuit. (B), A capacity-operated
relay using a sensing capacitor and inductance. link coupled to an r.f.
source. A greater change in control resistance across AB can be obtained
by adding a negative resistance as shown in C. In our completed unit this
negative resistance is in the form of vacuum tubes, Vi and V; (Fig. 5). (D).
Construction details of sensing element shown in schematic diagram, Fig. 5.
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R. G. ROWE, W2FMF

Consulting Engineer

becomes part of the frequency deter-
mining network of a variable fre-
quency oscillator, the output of which
may be “zero beat” with a fixed oscil-
lator in a mixer circuit. A change in
the capacitance of the sensing ele-
ment, in producing a frequency shift
of the variable frequency oscillator, is
reflected as a beat note in the mixer
output which may be rectified or fur-
ther altered to activate a relay or
other load circuit.

A second general type of capacity-
operated relay consists of two identi-
cal radio frequency oscillators, the
tank inductances of which are link-
coupled. A sensing capacitor is con-
nected in shunt with the frequency
determining network of one of the
oscillators. When the two oscillators
are in phase with one another, no cur-
rent flows in the link circuit. When
a capacitance change is delivered by
the sensing element, the frequency of
the corresponding oscillator attempts
to change and currents flow in the in-
tercoupling link in an effort to keep
the two oscillators synchronized. These
currents may be rectified or otherwise
altered to operate the relay or load.t

A third general type of capacity-
operated relay consists in a crystal
controlled radio frequency oscillator,
in which the sensing capacitor shunts
the tank circuit. The oscillator tank
may be so designed as to operate on -
the tank capacitance-plate current
curve at a point where reasonably
small capacitance changes will pro-
duce sufficient plate current excursion
to operate a relay in the anode supply
circuit.2

A fourth general type of capacity-
operated relay, and one enjoying wide
popularity, consists of a radio fre-
quency oscillator in which the sensing
capacitor is so connected as to con-
trol the amplitude of oscillation by ef-
fectively modifying the phase or am-
plitude of the regenerative feedback
voltage. The radio frequency output
voltage, or some portion thereof, may
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be rectified, amplified and employed
to operate the relay or load de-
vice.3. 4. 5.6, 7.8, 9

In all capacity-operated relay set-
ups, the sensing capacitor, which is
usually designed according to the dic-
tates of the particular application, ob-
viously must be located at the site of
the function being sensed. In all of
the aforementioned relay types, the
remainder of the electronic apparatus
should be located near the sensing
capacitor to insure short coupling
leads, if the maximum potential sen-
sitivity is to be realized. It will be
appreciated how the connecting leads
shunt the sensing capacitor so that a
small capacitance change of the sens-
ing element itself represents only a
small percentage change of the total
“lumped” capacitance. By eliminat-
ing the lumped capacitance it is in
gerreral possible to employ smaller ca-
pacitance changes to trigger the re-
lay and, hence, more compact sensing
capacitors may be used. Further, in
many applications it is undesirable
or impossible to locate the relatively
bulky, delicate capacity-operated cir-
cuit at the site of the function being
sensed. One such possible approach to
this problem is indicated wherein a
secondary LC circuit shunts the pri-
mary LC circuit by virtue of a link
coupling.1°

A new method will be described
wherein a conveniently small LC cir-
cuit, comprising a sensing capacitor
and an inductance, may be located
at the site of the function being
sensed and link-coupled through a low

impedance, low-loss line to a spe-
cially designed radio frequency
source. 11

With reference to Fig. 2B, there is
shown a sensing capacitor and induc-
tance, LC, link-coupled to a radio fre-

METAL TUBE
DIELECTRIC ——

METAL TUBE
[ METAL ROD

(B)

Fig. 3. Two different types of sensing elements that have been used successfully.
(A) For the lower frequencies where appreciable inductance is required for res-
onance. and (B) For higher operating frequencies. this coaxial type is applicable.

quency source comprising tank cir-

-cuit Li:C: and tube V, in which the

grid circuit is deleted for convenience.
It is known that when resonance is
obtained between LC and L.C:, LC
will exhibit unity power factor and
reflect a purely resistive load to L,
C,. The magnitude of this reflected
resistance will be determined largely
by the resistance of the inductance L
and the resistance of the dielectric
material in the capacitor field, pro-
vided that the link line losses are
kept to a minimum. The exact na-
ture of the effect of this load on the
source, where the source may be a
self-excited oscillator or a radio fre-
quency amplifier, is rather complex
and beyond the scope of the present
article.

However, in the case in point, the
introduction of reflected resistance in
L.C: effectively lowers this tank ecir-

i

jree
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MILLIAMPERES THROUGH RELAY

OC pprds.
Fig. 4, Graph illustrates the current change
that can be obtained through the relay
shown in the schematic diagram. Fig. 5.

cuit impedance, resulting in a rela-
tively high plate current flow through
tube, V. As C is detuned, the effec-
tive impedance of L,C. increases, thus
reducing plate current through
tube V. While not meant to repre-
sent theoretical limits, plate current
(Continued on page 135)

Fig. 5. Schematic diagram of home built capacity-operated relay. Although tube filaments
are operating below rated voltage. performance of this equipment has been reported good.

The self-supporting oscillator coil L, has
eight turns of #14 copper wire, 1Y5 inches in
diameter, spread to a length of 2 ‘inches and
tapped at the fifth turn from the plate end.
The self-supporting coupling link L, has three
turns, 1Y, inches in diameter, close-wound and
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4 ELEMENT

is arranged to be moved with relation to the
oscillator coil for adjusting coupling.

The oscillator tank coil Ly is shunted by a
100 to 140 pufd. air dielectric midget variable
tuning condenser C; for adjusting the frequency
of the oscillator,

The d.c. resistance of the field coil of the
relay should be 200 ohms. This may be an
Allied Type AS. coil number 36, relay having
a coil resistance of 205 ohms. Another relay
with a 450 ohm coil, shunted by a 400 ohm, 1
watt carbon resistor has been successfully used.

February, 1947
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The 1N34 crystal diode when mounted in housing shown moaokes a convenient test probe.

CRYNTAL DI10D
Reduces Probe Mize

By ALBERT BEIN
Radio Eng., National Radio Service.

This simple and compacet crystal diode probe makes
the signal tracing of small receirvers praetical.

has made signal tracing prac-

tical for the radio serviceman
by reducing the size of the probe for
application to compact receivers and
eliminating tuned bands and channels
and volt or ohm ranges requiring ad-
justment when a volt-ohm meter is
used. In addition, signal tracing tech-
nique analyzes the audio component
of the broadcast signal for the source
of hum, noise, oscillation, microphonics
and other operational faults instead
of simply measuring the electrical
characteristics of various components
which may or may not be the cause of
faulty operation. -

‘ PPLICATION of the crystal diode

Unlike the conventional type of sig-
nal tracer, which indicates the differ-
ence of carrier frequency, the crystal
diode probe indicates difference in
modulation or changes in the audio
component of the signal. All frequen-
cies between 90 kc. and 33 mc. are de-
modulated by the crystal diode and fed
directly into an a.c. audio amplifier.

The crystal probe may be easily
constructed by fitting a Sylvania Type
1N34 germanium crystal diode and a
14 watt ceramic type carbon series
resistor into a standard voltmeter
probe or an Awmphenol r.f. coaxial
probe with capacitance removed. The
coaxial probe is recommended. Space

Fig. 1 (A). Arrangement of resistor, blocking and bypass condensers in
probe utilizing 1N34 crystal diode. Output of the probe is increased at
broadcast frequencies when the positive terminal is connected to probe tip.
At high frequencies increased output is obtained by connecting the neg-
ative terminal of the crystal to the probe tip. (B) Physical arrangement of
crystal diode probe using ceramic type carbon resistor’s pigtail lead.
cut to 14” length, as a probe point for high-frequency applications.
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allowed for the capacitance is ample
for the Sylvania crystal and 1% watt
resistor. Shielded cable should be
used with either type of probe and
should be pushed in as far as possible
to reduce capacity effects. Connect-
ing the plus side of crystal to probe
will result in greater output at broad-
cast frequencies.

Value of the % watt series resistor
depends on amplifier gain and signal
generator output. With an average
signal generator and hi-mu triode and
pentode output amplifier the wvalue
will be about 100,000 ohms with a pos-
sible range from 50,000 ohms to %
megohm. A .001 u#fd. mica r.f. bypass
condenser will prevent pickup of r.f.
currents at frequencies below 1000 kc.
To prevent crystal damage a .01 pfd.
blocking condenser is recommended.
These capacitances may be mounted
in the input section of the amplifier
as shown in Fig. 1A.

To reduce loading effects of the
probe, which should contain a min-
imum of metal, the %4 watt ceramic
resistor may be used as the probe
point by cutting off the external lead
wire to within 4" of the resistor body
and using it as a probe point as shown
in Fig. 1B. This arrangement will
have negligible loading effect even at
high frequencies.

If the probe is made to plug into the
wide band amplifier of a signal tracer
containing a vacuum tube voltmeter
and scope, waveform and sensitivity
may be checked at service test fre-
quencies. The crystal diode probe is
connected to the signal generator
which is operated through its entire
range. The result will usually be a
good waveform and good signal
strength throughout a rarnge of 90 kc.
to 33 mc. Frequently signal strength
is adequate to drive both the scope
and the v.t.v.m. off scale.

Straight a.c. amplifiers should be
used with the crystal diode probe.

(Continued on page 147)
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“Young man, I'd bet on ATTENTION to win.
SERVICE to place, and COURTESY to show.”

i . v
SHETTAS

/i %:

By

G. E. DeNIKE
Vice-President, Morris F. Taylor Co.

CONSUMERY Z\ 'L SORE

,THEN we heard the tale of
‘¥ the returned veteran who de-
cided he and his buddies had
better start rehabilitating civilians,
we listened with a wry smile. The
lad was undertaking a project which
might well utilize his full time and
talent. “War nerves” of the civilians
is a disease induced in large measure
by the treatment accorded them by
the very persons who might be ex-
pected to exert a soothing influence,
the merchants of America.

From having been the silver tongued
persuaders of the prewar years, mer-
chants and those in their employ did
a turnabout which left the consumers
with a mixed train of emotions. First
shocked and incredulous, then mildly
resentful but resigned and finally irate
we find today’s consumer in a vengeful
mood.

How often have you heard “There’ll
come a day,” or how often have you
said it yourself when you’'ve been ig-
nored, insulted or intimidated by a
storekeeper. That day the consumer
has yearned for is dawning. Sooner
than we think possible our gigantic
production machinery will be spewing
forth mountains of consumer goods.
Certainly there will be a time lag
before they reach every retail outlet,
before shelves are filled and show-
rooms replete, but don’t delude your-
self that cager millions of consumers
are going to storm retail outlets, cash
in hand. Don’t imagine that they are
going to brook wartime insults char-
acteristic of over-confident, under-
supplied merchants of the painful

February, 1917

The first wave of buyers which hits your store will be

people sorely in need of merchandise.

You can make or

break your reputation by the way you handle them now.

sales demotion era.
supply loosens, sales resistance will
stiffen. That day when the millions
have dreamed of giving the merchant
a piece of their mind and stalking
proudly out to purchase elsewhere is
at hand.

Be assured that the waiting queue
which characterized the cigarette
shortage will not form and patiently
wait to buy radios and appliances.
Consumers are sore and they're going
to take some salving before they lay
down the cash
for what you
have to sell them.

Thewidespread
advertising and
publicity on new
products is going
to keep the pros-
pective buyer in
a wary mood.
There are even
signs of an in-
cipient buyers’
strike. Dolores
Bigelow of Bur-
ton Bigelow Or-
ganization warns
of this danger in
an article in “Re-
tailing” wherein
she points out
that in 1921, a

As rapidly as

www.americanradiohistorv.com

nationwide consumers’ strike ex-
pressed a revolt against the retailers’
failure to reduce inflated war prices
and brought on one of the severest
depressions in American history. We
well remember how, eventually, prices
tumbled all along the line, thousands
of stores went bankrupt, factories
closed, millions of men were out of
work. All because merchandisers had
been blind to the fomenting mood of
the masses.
(Continued on page 148)

This type of sales demotion. so typical of the wartime
period. will have to be corrected by all retailers now.
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By

C. T. HAIST, Jr., WETWL
General Electric Co.

Fig. 1. Over-all view of completed unit.

Complete construction details of a home-built handie

talkie featuring separate transmitter and receiver.

OTS of interest and enthusiasm
I has been shown in the handie-
talkie sets I designed, built and
described in the June issue of QST
for 1944 and the April issue in 1946. 1
have now combined my ideas for a
third set. This is a handie-talkie to
end all handie-talkies.

The first two sets being of the
transceiver type had one disadvan-
tage that had to be eliminated. Since
the same tube was used for the oscil-
lator for transmitting as well as a de-
tector for receiving, the transmit and
receive frequency was not quite the
same. This is not objectionable when
working a fixed station having a
separate transmitter and receiver but
does present a problem when two
hand sets are used. The result is
that on every transmission the receiv-
ing station has to retune to receive
the other transmitter. This, in turn,
changed the transmitting frequency
so the other station had to retune
when receiving. The different op-
erating frequency of the oscillator

54

and detector is brought about by the
different potential applied to the
plate and the introduction of the
quench voltage in the grid circuit.

The new set consists of a separate
transmitter and receiver using three
tubes. The circuit is so arranged that
only two tubes are used in either
“transmit” or ‘“receive’ Simple
switching for “transmit” or “receive”
is accomplished by switching the fila-
ments of the tubes. Two tubes are
connected in series for 3 volt opera-
tion and the selection of the oscillator
or detector is had by switching either
tube in series with the third tube
which is the modulator or audio am-
plifier. Switching of grid and plate
circuits are not necessary in this
arrangement. This increases the effi-
ciency of the circuit by keeping the
leads short.

Antenna switching is accomplished
with another section of the same
switch. No loss occurs in this cir-
cuit even with a common fibre in-
sulated switch, since the switch is at

www americanradiohistorvy com

a point of low r.f. voltage of the %
wavelength antenna. A third section
of the switch closes the microphone
circuit when transmitting.

With the 3 volt filament supply and
the tubes connected as shown, the
modulator amplifier tube is auto-
matically provided with a 3 volt grid
bias. If 67% or 90 volts of “B” supply
is used, it will be necessary to insert
additional bias (two pen-lite cells be-
tween secondary of T, and ground)
to keep the plate current drain down.
A 1S4 connected as a triode is used
for the oscillator tube. A 957 tube is
used for the detector. A 30 ohm re-
sistor R, is connected across the fila-
ment connections since the filament
drain is .05 amp. in the 957, and .1 in
the other two tubes. A 958 could be
used and the resistor eliminated, but
the 957 makes the better detector and
the radiation on receiving is less. The
modulator or amplifier is another 1S4
tube. The rest of the circuit is con-
ventional except that the earphone
for receiving is used as a Heising
modulation choke when transmitting.
Since transceiver transformers are
at a premium now, a midget 3 to 1
audio transformer with an additional
winding for the mike was used. The
midget transformer core is disassem-
bled and the winding cover paper
is removed. A single layer of #30
cotton covered wire is wound over the
secondary winding of the transformer
and the winding shellacked for hold-
ing it in place and for protection. The
3 volt filament circuit is also used to
supply the mike current.

Switch 8,, as shown in the circuit
diagram, is used for turning the set
“on” and “off.” This switch was later
modified so that the set turned on
when the antenna was pulled out of
the case. Two leaf springs taken from
an old headphone jack were mounted
along the side of the polystyrene an-
tenna holder. By fastening a poly-
styrene block on the end of one spring
(providing a cam action) the contact
was made to close when the antenna
was pulled out. The block riding on
the antenna when the antenna is in
the case keeps the filament circuit
open.

The chassis is a %"x2% "x4% " piece
of polystyrene. The chassis is drilled
as shown in Fig. 8 All parts are
mounted and wiring is completed be-
fore the chassis is inserted in the
case. This provides ease of wiring and
service. Double tie points mounted
on each end of the transformer pro-
vide soldering terminals for the mi-
crophone, earphone, and “B” battery
leads. The A lead from the “on” and
“off”” switch is the only wire coming
from the chassis to be connected. On
the under side of the chassis small
angles are mounted under the trans-
former mounting screws to provide a
means of holding the chassis to the
case. The front end of the chassis
is held by the polystyrene antenna
support going through the top of the
case. Tube socket VS8, is supported
by soldering pins 2 and 6 to the sta-
tor plate supports of tuning conden-
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ser C,. Socket V8, is supported by
a small brass angle. Tank coils L,
and L, are self-supporting and their
leads are soldered directly to the con-
denser stator and rotor connections. L,
and L, antenna coupling coils are
single turn loops supported by 4-40
screws. Assembly details are shown
in Fig. 6. The knobs for the tuning con-
densers are made from a polystyrene
rod as shown in Fig. 7C. The knobs ex-
tend through slots on both sides of the
case. The condensers are turned by
thumbing the edge of the knob. This
method leaves the case free from
large protruding knobs that would be
bumped and turned in handling. A
piece of hard finish white paper is
glued to the back of the knobs and
the condensers are then calibrated for
the two meter band. Two small win-
dows % “x%4¢” are filed in the back of
the case for viewing the figures. In
filing the windows a small point should
be left in the center of the slot for the
index pointer.

Below the chassis is the battery
compartment. A 67% volt battery is
supported off the rear of the case by
a small channel made from a piece
of aluminum. This provides clearance
for the antenna when it is raised or
lowered. Bias cells for the 1S4 modu-
lator are placed on each side of the
antenna under the “B” battery. Be-
low the “B” battery is located the
flash light cells for the filament cir-
cuit. The two batteries are con-
nected in series and the connections
may be soldered to the batteries or a
bracket made so that the batteries
may be plugged in.

The earphones and microphones are

Fig. 3. Front view of unit with cover re-
moved: internal assembly arrangement.

Fom b
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R;—10 megohm, Y, w. res.

C, C,—3-10 pufd., 2-plate var. cond.

Cs, Cs—50 pufd. ceramic cond.

Cy—.002 pid., 200 v. cond.

RFCq, RFC—50C ¢t. #36 d.s.c. (Use a 1-10
megohm, 5 w., res. as winding form)

Ty—Midget audio trans. (3 to 1) with 1 layer of
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Li—5¢ #16 e., 33” 0.d.

Ly, Li—1 t. #16 e., %” o0 d.
Le—4t. #16 e, %” 0 d.
S—3-pole, 2 pos. slide sw.
S,—S8.p.s.t. slide sw. (see text)
B,—45,67Y;, 90 ». “B” battery
Bo—Two #2, 1Y, v. flashlight cefls
1—590 ohm singﬁe headphone
1—Single button mike

2—154 tubes 1—957 tube

Fig. 2. Schematic diagram of three-tube, 144 mc. home-built handie-talkie.

fastened to the cover of the case with
machine screws. Flexible leads are
connected to the two units and
brought down to their respective tie
point terminals on the transformer.

Fig. 4. Rear view of transmitter-receiver
portion of 144 megccycle handie-talkie.

www americanradiohistorvy com

The telescoping antenna is a modi-
fied auto radio antenna. With the
auto antenna extended, the bottom
section is cut off so that it is ap-

(Continued on page 131)

Fig. 5. Front view of transmitter-receiver
shows placement of component parts.
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MMPLE 10-

METER

CONVERTER

Construction details for a frequency converter
that will extend the range of many war surplus

communications receiversto the 10-meter band.

thousands of surplus receivers of

various types have been disposed
of by the military at very attractive
prices. These low prices, combined
with the dearth of commercially man-
ufactured units at the present time
have resulted in the acquisition of
these receivers by countless amateurs.

Unfortunately, the government serv-
ices had little need for the frequencies
above 18 megacycles in their regular
communications, with the end result
that the upper frequency limit of most
of these receivers was 18 megacycles.
The omission of the broadcast band,
while annoying in some cases, is not
at all serious.

In order to have the maximum ama-
teur usefulness, it is essential that any
receiver also cover the ten meter band.
Then there is always the possibility
of mobile operation on ten or the new
QRM eleven meter band, if some sim-
ple converter can be devised to use

lN THE months since VJ Day many

By C. W. ROESCHKE, worrn/s

Front view of home-built con-
verter. The unit covers a fre-
quency range from 27 to 29.7 mc.

the inherent good sensitivity of the
receiver.

In the past there have been many
excellent converters of different types
in various publications. Examination
of the circuits, however, revealed that
many of the parts required were not
available at the present time. Expe-
rience with some of the designs in the
past had shown inherent faults, such
as bad frequency stability, poor me-
chanical construction, and too great a
physical size for use in a car.

The first attempts to simplify a con-
verter were along conventional lines,
using standard tubes. Although good
results were obtained in some cases,
the large size of the tubes made the
over-all size too great. Another de-
sign was then worked out using minia-
ture tubes, with performance above

Schematic diagram of frequency converter. All coils are home constructed.

R,—1200 ohm, V; w. 1¢s.

R3—22,000 ohm, V3 w. res.

R—1000 ohm, Y, w. res.

Cy Cp-)—lj uufd. (per sec.) dual var. cond. (See
text

Cyp, C:—3-30 pufd. ceramic trimmer cond.

Cs, Cyy Cy—.003 ufd. mica cond.

C:—25 pufd. ceramic cond.
Ce—350 pufd. silver mica cond.
Ly, L, Ly, L,—(See text)
T,—1600 kc. i.f. trans. (See text)
RFC—2.5 mh. r.f. choke
§,—D.p.d.1. toggle sw.

1-—6J6 tube
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expectations. With such excellent per-
formance, steps were taken to further
simplify the design, and still maintain
satisfactory results.

Experiments proved that the r.f.
stage could be eliminated without no-
ticeable loss. This stage, while it did
contribute some gain, had its main
function in the lessening of image re-
sponse. With an i.f. frequency of from
1500 to 1600 kc. this was not a prob-
lem.

Of the various tubes listed which
appeared to have possibilities as a one
tube converter, the 6J6 seemed to be
the logical choice. Its stability as an
oscillator was excellent, while its high
transconductance made it an excellent
mixer.

In the construction of the converter
described, every effort was made to
hold down the physical size so that
it could be used in a car as well as at
home. If use only at a fixed station
is desired, the dimensions may be in-
creased to any reasonable size.

The entire converter is constructed
on a chassis formed of scrap lg”
aluminum and measures 3% " wide, 4”
long and 1” deep. The tuning con-
denser, a Cardwell ER-15 AD with one
rotor and one stator plate removed
from the rear section, is mounted in
the center of the chassis. The tube is
mounted to the right of the condenser,
with the oscillator coil just in front
of it and the mixer coil located to the
rear.

The output transformer T, a home-
made unit, is mounted in an i.f. can
from a defunct ‘“personal” portable.
The primary of this transformer con-
sists of a single pi from a 2% mh. r.f.
choke, with 100 of the turns removed.
The secondary of this transformer is
simply a jumble winding of 50 turns,
with a tap at the Z5th turn, of the wire
removed from the primary. The tun-
ing condenser across the primary is a
75 ppfd. mica with a 3-30 ppfd. trimmer
across it.

(Continued on page 96)
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Takes to the Air

By JORDAN McQUAY

Technical review of the warborn “Block”

and “"Ring> television systemns which will be

used for airborne on-the-spot video news coverage

HE rapid advance of television

I during the past half-decade has

brought about the development
of an important specialized phase;
highly mobile, completely airborne
television equipment.

Television pickup and transmitting
equipment that once might have
weighed tons and filled a large room
now has been redesigned, modified, and
built to ‘“‘suitcase” compactness, while
retaining a high degree of picture
fidelity. Although useful in many
other applications, the extreme port-
ability of the equipment makes it par-
ticularly adaptable for use in aircraft.

And thus: Television takes to the
air.

Using cameras equipped with super-
sensitive Image Orthicons, the newest
of airborne televisors incorporates all
of the latest and most efficient video
techniques, including use of improved
automatic gain control, synchronizing,
picture shading, and automatic fre-
quency control circuits for scanning.

¥February, 1917

Ranking in technical importance
with radar and the proximity fuse,
airborne television was largely a war-
time development.

Two principal types of gear provided
electronic “eyes” for remote controlled
aircraft, Qying bombs, and other types
of guided missiles. Airborne televisors
were also used to observe naval and
military actions, as well as general
reconnaissance work and the trans-
mission of maps, charts, and other
tactical information.

But use of this type of equipment is
not limited to warfare. Its greatest
future lies ahead.

Many of the video and electronic cir-
cuit developments are even now being
incorporated in new commercial tele-
vision apparatus.

Laboratory work is now under way
to convert and adapt this warborn
equipment for practical peacetime em-
ployment.

What will airborne television do?

It will provide revolutionary news-
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Fig. 1. Complete camera unit of the
“Block’” airborne television set.

reel-tyoe coverage of important events
for rebroadcasting into the homes of
television set owners. “On-the-spot”
coverage of fires, floods, accidents,
disasters, parades, and other events of
public interest can be obtained over
long or short distances, from moving
vehicles, boats, airplanes, and heli-
copters. Such instantaneous transmis-
sion of eye-witness views of important
events will bring a new meaning of
realism to broadcast-television.

Other important uses of this pogj-
able television equipment include ex-
ploration of unknown terrain, and the
transmission of such data to ships or
planes, whose pilots may be unfamiliar
with the region.

Small, fixed installations can be
used as electronic “watchdogs,” where
peril from heat, chemical, or radio-
active processes would render human
observation impossible.

Because it is relatively small and
light in weight, the equipment lends
itself to either fixed or mobile in-
stallations and for any kind of visual
supervision or investigation.

Besides being lightweight and dimin-
utive, the equipment operates satis-
factorily with the small transmitting
antennas practicable for airplanes, on
airplane power supply, and under un-
usual physical handicaps of noise and
extreme vibration.

Two distinct types of airborne tele-

37



www.americanradiohistory.com

Fig. 2. Typical image televised by the “Block” airborne set.
Picture shows a river-side power plant picked up at 3000 ft.

Fig. 3. “Block” television camera mounted
in nose of plane and ready for action.

vision equipment were developed dur-
ing the war by engineers and scien-
tists of the Radio Corporation of
America, the National Broadcasting
Company, and the United States Navy.
For security reasons, the two televi-
sion systems were identified by special
code names: “Block” and “Ring.” But
since the war these names have be-
come permanent nomenclature.

The Block system is a small, com-
pact televisor suitable for short-range
pickup and transmission of pictures,

operating up to about 50 miles. The
complete apparatus, including power
supplies and a single camera, weighs
only 100 pounds. It operates unat-
tended, and provides good picture
fidelity under most operating condi-
tions.

The Ring system is much larger in
size, using two or more cameras and a
crew of four operating engineers. This
equipment has a range of over 200
miles when transmitting at an altitude
of 15,000 feet. And the complete ap-
paratus weighs about 500 pounds.

The Ring system provides consider-
ably greater picture fidelity than is
possible with the smaller Block sys-
tem, chiefly because components of
the Ring system can be operated at all
times under optimum operating con-
ditions, while components of the Block
system cannot be adjusted during
flight and thus can“be operated only
under average operating conditions.

However, such a comparison of the
two systems is not strictly fair, since
each type of airborne equipment was
designed for a particular tactical pur-
pose. And the two systems were not
intended to compete with each other.

Block Equipment

The Block airborne television sys-
tem (Fig. 4) is a small but complete
television broadcasting system, nor-
mally installed in high-speed recon-
naissance aircraft. S

The entire Block equipment is
housed in a single demountable unit

Fig. 4. Simplified functional diagram of “Block” television system.
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Fig. 5. Typical image televised by “Ring” airborne equipment.
Scene is Sousa bridge and storage tank on the Potomac River.

(Fig. 1) containing all components
necessary for televising and transmit-
ting images. The power supply for the
unit is self-contained and operates di-
rectly from the plane’s generator.

Block equipment functions automat-
ically and is unattended. The cam-
era-unit is fixed, usually in the nose
of the aircraft (Fig. 3). Any panning
effect is accomplished by the plane’s
pilot, who moves the controls of the
plane in such a manner that the tele-
vision camera screens the desired ob-
ject or target.

The camera uses an Image Orthi-
con, and the output of this tube is fed
to a video amplifier whose gain is pre-
set (Fig. 4). The video signal is then
combined with appropriate sync and
shading signals in the conventional
manner, and this combined signal—
sync plus video—is applied to the
modulator stage. This amplified sig-
nal is then used to grid-modulate the
power output stage of the transmitter.
The output stage is also plate-mod-
ulated by a separate sync signal from
the sync generator.

Thus the transmitter is decidedly
unique in that it combines both grid
and plate sync modulation.

The purpose of this modulation ar-
rangement is to maintain the percent-
age of sync modulation constant, in-
creasing the range, reliability, and
electronic stability of the televised pic-
ture.

Operating frequency of the Block
transmitter is between 264 and 372
megacycles, controlled by a master
oscillator stage. The output of the
transmitter delivers approximately 60
watts of power to special transmitting
antennas used for each of ten work-
able channels.

Scanning standards for Block equip-
ment require sequential scanning at
350 lines, 40 frames per second.

Sequential scanning is used for pur-
poses of circuit simplicity. This meth-
od of scanning, however, provides con-
siderably less resolution, primarily be-
cause of adjacent-line halation.

Since the Block equipment oper-
ates unattended, it must be properly
adjusted by the technical ground crew

RADIO NEWS


www.americanradiohistory.com

Fig. 6. “Ring” type camera mounted in the waist of aircraft.
This camera was used principally for close-up observations.

before it becomes airborne. In oper-
ation the gear must have fixed focus,
fixed lens aperture, fixed shading, and
fixed camera positioning in the nose
of the plane. For these reasons the
equipment can never function with an
efficiency comparable to the larger
Ring system since the Block equip-
ment must be adjusted for average
(not optimum) operating conditions.
Any variance from the average oper-
ating conditions will be detrimental to
its operation thus impairing the pic-
ture quality.

In its early stage of development
Block equipment was used by the
Navy’s Special Task Air Group One
during attacks on Bougainville and
Rabaul. The targets there were suc-
cessfully relayed back over a distance
of 15 miles.

In a slightly modified form Block
equipment was also used extensively
during the war for control of guided
missiles, including glide bombs,
“crash” boats, and other death-dealing
devices in need of visual control or ob-
servation of final results.

A typical image televised by the
Block equipment is shown in Fig. 2.

Ring Equipment

The Ring airborne television system
(Fig. 8) is also a complete television
broadcasting system, but it’s normally
installed in medium or large airplanes.

While the previous Block system
was designed to be compact and ex-
pendable if necessary, the Ring equip-
ment was built for television produc-
tion along standards comparable to
those expected from portable ground
equipment now in use to cover boxing,
iootball games, and other special
events.

Two pickup cameras are generally
used with Ring equipment, but three
or more could be used if desired. Each
is operated by a television cameraman.
A transmitter engineer js required to
supervise operation of the 1 kilowatt
video transmitter. All technical oper-
ations within the plane are controlled
and monitored by the video control
engineer.
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Thus in the more general installa-
tion, four television engineers are re-
quired to operate the Ring equipment,
these in addition to the usual plane
crew,

This television system is specifically
designed for synchronized control of
all technical operations under the di-
rect supervision of the video control
engineer.

The cameras are not fixed, but are
free to move. They are each equipped
with lenses of different angles to per-
mit observation of an over-all area or,
when desired, the observation of pin-
point targets within a given area. And
when required, specific targets can be
greatly enlarged.

Picture monitoring is an important
part of the Ring equipment. One
monitoring scope is for the exclusive
use of the plane’s pilot, providing the
pilot with a view of either output »f
the two cameras. Then, by means of
closely integrated communication be-

Co

Fig. 7. “Ring” camera mounted in the nose of aircraft. This
camera is usually used for shooting general over-all scenes.

tween the pilot, video control engineer,
the cameramen, and ground base head-
quarters it’s a simple matter to lo-
cate pinpoint targets.

This integrated control is only one
of the many duties of the video con-
trol engineer. He’s also responsible
for shading of each camera, control-
ling the video output and blanking
level for each camera, directing each
cameraman (via the plane’s intercom
system) on matters of excessive bright-
ness, lens apertures, panning, and fo-
cussing. This engineer is the focal point
for all communications with the ground
base headquarters and with any other
planes involved in an operation.

Because all components of the Ring
equipment are under the constant
control, scrutiny, and supervision of
a complete engineering staff, all of
the many technical adjustments can
be maintained continually at their
optimum during the entire flight or

(Continued on page 100)

Fig. 8. Block diagram illustrates principle of operation of “Ring” television system.
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Distortion Analyzer

Simplicity of construetion and operation puts this test

instrument within the reach of the average serviceman.

By J. T. GOODE

Asst. Chief Eng.
Packard-Bell Co.

E equipment to be discussed

I in this article when used in con-

junction with the RC audio oscil-
lator discussed in last month’s issue
gives the operator an opportunity to
delve into some of the mysteries of
audio amplifiers. An engineer who
has constructed several audio ampli-
fiers soon finds out that one amplifier
operates differently from another. The
difference may be in tone quality,
power output, or both.

If distortion measuring equipment is
not available, the engineer is not in a
position to analyze properly what is
causing the difference other than by
checking voltages and observing pat-
terns on an oscilloscope.

Under some conditions the voltages
will be identical and continuity tests
will indicate no change. By substitu-
tion of parts the difficulty is usually
determined and corrected. A distortion
analyzer makes it possible to check
stage by stage and adjust each value
of resistor, condenser, or transformer
for optimum operating conditions. The
use of common resistor and condenser
values for resistance-coupled ampli-
fiers is normal practice, but actually
some definite value of resistor, con-
denser, or transformer will give op-
timum operating conditions if proper
equipment is used to indicate slight
changes when these values are varied.

A well designed amplifier will nat-
urally have a minimum amount of dis-
tortion. It is extremely difficult for
an engineer to simply listen to a loud-
speaker and determine by substitution
of parts when the amplifier is giving
minimum distortion. The use of an
oscilloscope aids the situation mate-
rially but still does not completely suit
the purpose.

When determining the correct value
of resistance for a particular circuit
and selecting an optimum value, it is
necessary to use something that will
indicate small changes, such as a
fraction of 1%, in that some changes
of this value of resistance may cause
only a slight improvement. For in-
stance, the plate resistor in a resist-
ance-coupled amplifier may be chang-
ed from 100,000 ohms to 150,000 ohms,
decreasing the distortion by 1%. The
screen resistor on this same stage is
adjusted from 500,000 ohms to 750,000
ohms, reducing the distortion another
1%. By selecting these optimum val-
ues, we have reduced the distortion in
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Top rear view of distortion analyzer. Cost is re-
duced by using minimum number of components.

this amplifier 2%, but with an oscil-
loscope this change would not be no-
ticed and most certainly not by a lis-
tening test, yet 2% of distortion was
removed from the circuit.

The same adjustment made on the
following amplifier stage could result
in another decrease of distortion in the
order of 1% or 2%. The net result of
the over-all amplifier distortion would
be in the order of 4% or 5%, which is
a worthwhile improvement. In trans-
former design, distortion becomes a
very important factor. Selection of a
transformer that gives maximum gain
may result in an increase in distor-
tion over another transformer that
gives slightly less gain.

The difference in percentage of dis-
tortion can be less than that observed
on an oscilloscope. In amplifier de-
sign, the addition of a tone control or
negative feedback circuit is normal.
Tone controls sometime result in an
increase in distortion as well as high
frequency attenuation. The percent-
age of distortion created under such
conditions can be compensated for if
the amount of distortion can be indi-
cated. Negative feedback is normally
used to reduce distortion. The use of
a distortion analyzer makes it possible

to determine what effect this feedback’

is causing and how much feedback is
optimum.

The distortion analyzer becomes an
important piece of equipment for serv-
icing radios. Placing new tubes in a
receiver may result in no particular
improvement in the quality of the set.
New tubes have a habit of being de-
fective, and when such a condition
exists, the technician may spend con-
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il
siderable time determining the diffi-
culty. A simple distortion test imme-
diately indicates the difficulty.

The use of this distortion analyzer
is extremely simple. By connecting
the distortion analyzer to any part of
the audio circuit, the distortion can
be read in direct percentage. Going
from stage to stage in a matter of
seconds, the source of distortion can
be located.

Understanding the operation of a
distortion analyzer aids the operator
in determining where a distortion
measurement can be made to aid de-
sign or the repair of existing equip-
ment. The distortion analyzer con-
sists of four tubes: (1) 6SN7, amplifier
stage; (2) 6SR7, vacuum tube volt-
meter amplifier; (3) 6H6, vacuum tube
voltmeter rectifier; (4) a type 80 tube
used in the power supply. The 6SN7
amplifier stage amplifies low voltages,
creating a sufficient voltage for the dis-
tortion filter. This amplifier is dis-
tortionless (.1% or less). The output
of this amplifier is sent into the
bridged-T filters.

Two filters may be selected by a
switch on the front panel, one fre-
quency at 400 cycles and the other at
1000 cycles. These filters cancel the
fundamental frequency, leaving all
harmonics. The vacuum tube volt-
meter is simply switched from input
to output of the bridged-T filters, and
the difference in voltage determines
the percentage of distortion. The
6SR7 amplifier amplifies the input or
output of the filter, creating sufficient
voltage for the 6H6 rectifier tube. The
power supply voltage is adjusted so
that 200 volts is applied to the plate
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circuit of the 6SN7 and 6SR7 tubes.

The 6SN7 amplifier is an extremely
simple audio circuit. The first section
of the amplifier operates as cathode
follower, and the voltage created by
the common cathode resistor is then
impressed on the grid of the second
stage of the amplifier, which creates
an extremely low impedance grid cir-
cuit as well as negative feedback. The
gain of this amplifier is approximately
5. The operation of the bridged-T filter
circuit is to cancel the fundamental
without materially affecting the har-
monics. This filter does just that, ef-
fectively.

The filter consists of an iron core
coil with two condensers in series
shunting it. The center tap of these
condensers is connected to two vari-
able resistors. One variable resistor
is 150,000 ohms and the other is 10,000
ohms. The 150,000 ohm resistor be-
comes the coarse adjustment, and the
10.000 ohm resistor becomes the fine
adjustment. By means of a three-
pole, three-position switch, the two
filters may be selected, and the third
position of the switch will allow the
use of the vacuum tube voltmeter cir-
cuit for other purposes.

A single-pole, double-throw switch
connects the vacuum tube voltmeter
to the input or output circuit of the
filters. At this point the voltage is fed
into the vacuum tube voltmeter decade
switch. This decade switch will se-
lect various voltage ranges. The out-
put of the amplifier is then fed into
the plate circuit of the 6H6 and the
rectified current is indicated by a 100-
microampere meter. A 10,000 ohm
variable resistor is connected in series
with the meter, which creates a cali-
bration adjustment for the meter.

The operation of the vacuum tube
voltmeter is as follows: 1 volt is fed
into the vacuum tube voltmeter with
the switch in the 1 volt position. The
10,000 ohm calibration resistor is then
varied for full scale deflection of 100
microamperes. After this adjustment
is made, the vacuum tube voltmeter
will be in calibration on all voltage
ranges with the exception of the .25
volt range, providing the decade re-
sistors are of the correct value. By
‘measuring several resistors of the
same value, it is possible to select a
set of three resistors that will give 1%
or 2% accuracy. For instance, if the
nearest value to 900,000 ohms turns
out to be 950,000 ohms, then select a
95.000 ohm resistor in place of the 90,-
000 ohm resistor. Next, select a slight-
ly higher value for the 10,000 ohm re-
sistor. In other words, the total re-
sistance of the three resistors is not
critical, since the grid circuit offers no
load, and it is simply a voltage divider.
The resistance values selected added
together will total 1 megohm. The
total resistance could be two megohms,
one and one-half megohms, or any
other value in that region as long as
the steps in the decade follow in steps
of ten to one.

The author was able to bridge a
quantity of 109% resistors and create
a decade that was accurate within 1%
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R,—500,000 ohm pot.

R.—390 ohm, 1 w. res.
Rs—350,000 ohm, V4 w. res.
R—90,000 ohm, V> w. res.
R;—10,000 ohm, l/f w. res.
Ry;—220,000 ohm, Y, wn. res.
R:—900,000 ohm, Y, w. res.
Rs—500,000 ohm, 5 w. res.
Ry—1000 ohm, Y, w. res.

R0, R1;—82,000 ohm, V, w. res.
R;;—25,000 ohm, V5 w. res.
Ry Ri5—10,000 ohm rheostat
R1—150,000 ohm rheostat
R,6—20,000 ohm, 25 w. adjustable ves.
C,, Co—.1 pfd., 400 v. cond.
Cr—.1 ufd., 200 v. cond.
C,—20 ufd., 25 ». cond.

a—

Ce—2 ufd., 200 v, cond.

Cqy C11, C1—20 ufd., 450 ». elec. cond.

C., Cs—.005 ufd., 200 ». cond.

Cy, C10—.03 ufd., 200 ». cond.

CH,, CH,;, CHy—10 hy., 50 ma. filter chokes

T,—Power trans. 250-0-250 @ 50 ma.; 5 ».
@ 2 amps.; 6.3 v. @ 2 amps.

S;—2-pole, 4-pos. rotary sw.

S—S.p.d.t. toggle sw.

S.—3-pole, 3-pos. rotary sw.

S;—S.p.s.t. toggle sw.

M,—100 pa. d.c. meter

Ji.—Open circuit jack

Fi—2 amp. fuse

1—6SN7 tube
1—6SR7 tube
1—6HG6 tube
1—80 tube

Schematic diagram of the completely a.c. operated, 4-tube distortion analyzer.

in a matter of minutes. The purchase
ol 1% resistors would, of course, elim-
inate the problem but would increase
the cost of construction. When the
voltage selector switch is moved to
the .25 volt position, the gain of the
6SN7 amplifier stage is utilized. To
calibrate this set of resistors, rotate
the input control to maximum and ap-
ply .25 volt to the input terminal. Con-
nect a 500,000 ohm variable resistor
in place of the 220,000 ohm resistor
which connects between the contacts
of the selector switch. Adjust this re-
sistor until full scale deflection is in-
dicated by the 100 microampere meter.
Remove the variable resistor from the

Front panel view shows proper location of various operating controls.

circuit and measure its resistance, sub-
stituting a fixed resistor for that par-
ticular value.

The 500,000 ohm resistor from the
switch contact to ground is not crit-
ical if placed in the circuit prior to the
adjustment just mentioned. By plac-
ing the filter selector switch in the
vacuum tube voltmeter position and
the “in or out” switch in the “out”
position, it is then possible to use the
vacuum tube voltmeter for purposes
other than distortion measurements.

For voltages of 1 volt, 10 volts, or
100 volts, use the vacuum tube volt-
meter binding posts. For voltages less

(Continued on page 140)

In order

to achieve a symmetrical panel layout, the control toward the left of the panel,
below the “Input Control” is a dummy and not used. It may be omitted entirely.
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A 5-TUBE

By C. V. HAYS, wenTtP

Complete construction details for a short-wave
receiver that can be built at reasonable cost.

Panel view of completed receiver. Controls from left to right are: volume con-
trol. Ry:; a.v.c. control, Rie; tuning condenser Ci.. Cin; regeneration control, Rs:
and standby switch, S;. Toggle switch S, is to the left and S, is to the right.

teur communications-type receiv-

er there are several approaches
open to the builder. If the only con-
sideration, or the primary one at
least, is the matter of performance,
then the problem simply becomes one
of choosing the best circuits and com-
ponents available. However, many
hams do not have the requisite pocket-
book to indulge in the deluxe type re-
ceivers commonly to be found, and the
usually-to-be-seen simpler type of re-
ceiver is almost always frankly oi -~
which the designer admits will not
hope to equal in performance the more
elaborate jobs; i.e., it lacks sensitivity,
has no selectivity, usually has no
speaker output stage, no b.f.o., etc,
etc. This article will give data on the
construction of an inexpensive com-
munications job which makes no apol-
ogies insofar as performance is con-
cerned—the cheapness has been ob-
tained by deleting heavy panels and
chassis, cabinet, meter, pilot light, etc.,
and by using a simple type of dial
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lN THE design of a suitable ama-

whose excellence of action is well
known among hams, yet is not expen-
sive. A simple type of power supply
adds further to the economy, so that
the builder’s $20-$25 purchases pure
performance without doo-dads.

The front end of the receiver em-
ploys a high gain 7V7 or 7GT7 tube, fed
conversion voltage from a simple 7TA4
Hartley oscillator in a method which
ensures quiet, high conversion gain
detection in this critical spot. A single
stage of 1600 kec. i.f., using a type 6SF7
tube may be used if the builder desires
a.v.c.; if not, a conventional 6SJ7 tube
in this spot is recommended, merely
leaving out the a.v.c. circuit shown in
the schematic. The i.f. stage has re-
generation of a simple sort applied to
it by inserting a variable series resist-
ance between the chassis and the
screen grid bypass condenser, giving a
degree of selectivity, easily control-
able, that can be adjusted to the fami-
liar “ping” sound common to crystal
filters for c¢.w. work, or used in broad-
er positions as desired. Careful layout
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and shielding, as well as good bypass-
ing, etc., are necessary in the i.f. stage
—we want the regeneration to be in-
troduced when we want it, and as
much as we want it, only! Build the
stage exactly as shown, not forgetting
a 1” x 1%" shield (of tin or brass)
which connects to pins 3 & 8 (ground),
if a 6SF7 is used. If a tube of the
6SJ7 type is used, just make sure the
shield solders to a good ground con-
nection, and isolates plate and grid
circuits.

Following the i.f. stage, we use a
6SN7, which tube has two complete
triode units in one envelope, for a
combined plate second detector and
b.f.o., in which use it has proved an
excellent performer. Lay out the
socket so that pins 1, 2, and 3 point at
the b.f.o. transformer, and the pins
4, 5, 6 come as close as possible to the
last if. transformer; this will en-
sure neat, easy wiring, with all leads
spaced sufficiently. No other precau-
tions are necessary in the second de-
tector circuit—follow the parts place-
ment exactly for the b.f.o. section, and
no trouble will be experienced with
“birdies” when using b.f.o. for c.w.
work, with the shielding as shown. A
different layout might require that all
component parts of the b.f.o. circuit
be shielded separately, so that chassis
layout given had best be followed in
the interest of painless construction.

The audio stage is a conventional
6V6, which more than sufficiently ex-
cites a 5" PM speaker for those who
wish speaker performance—if phones
only are used or desired, the 6V6 stage
can be deleted, the 6SN7 detector giv-
ing more than enough gain for such
operation. In the interest of laziness,
the output transformer was fastened
directly to the chassis, instead of on
the speaker itself, as is common prac-
tice. It has worked out better thus
than on the speaker, since in carry-
ing the little job from place to place,
it is a simple matter to find a perma-
nent magnet speaker of some sort ly-
ing around, and since the receiver has
its own output transformer, it is a
simple matter to fire up the 5-tuber
for demonstration, etc., without the
necessity of finding a suitable match-
ing transformer.

Alignment of the receiver is a simple
matter. With a set of coils installed
(80 meters is good) turn on S, and,
with audio gain open, r.f. gain open,
and the tuning gang set half-mesh,
turn the osc. trimmer (in coil form)
slowly for signal indication (3750 kc.)
from the signal generator—the lower
signal is the one used in the model
shown, but the oscillator can just as
well work on the high side—then peak
the detector trimmer for maximum
signal, and the little super is ready to
go. The matter of i.f. alignment is
equally simple, and needs no word ex-
cept one of caution perhaps—if your
i.f.’s are new, it is a good idea not to
change any trimmer screw adjust-
ments until you are ready to adjust
the i.f. stage—the transformers are
usually set for frequency, and will
need merely a bit of touching-up. I.f.
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adjustments are made with regenera-
tion full off.

The manner of obtaining bias is
simple and positive, and affords a
large degree of smooth control, as well
as allowing the cathode of the i.f. stage
to be grounded directly, an important
point in quiet, high-gain stages. It is
not recommended that this bias
method be changed, but copied exactly
as is, for best performance of the re-
ceiver.

In wiring the job, it is recommended
that the constructor, particularly if
not too experienced in receiver build-
ing, follow the parts placement ex-
actly. It will be found convenient to
wire all filaments first, keeping the
filament lead spaced well away from
grid and plate leads, and running it
in chassis edges when possible, ground-
ing one filament pin of each stage di-
rectly at the sockets. The author ad-
vocates, if at all possible, building the
little job backwards, that is, wiring
and testing the audio stage, then the
second detector, i.f., converter and
oscillator, then when all circuits
“perk,” wiring the b.f.o. stage. This
avoids the common trouble of having
possibly two or three wiring errors,
etc., in a row to contend with. In fol-
lowing this method, wire cathode and
grounds first, then plate, then grid
circuits. (NB-—This type of converter/
oscillator must be tested with both
converter and local oscillator wired
and operating with proper coils in-
stalled, to insure bias for the first de-
tector. Always turn off switch S,
when changing coils.)

It is wise to build your i.f. stage first

B

Top view of short-wave receiver shews placement of major con.ponent parts.

with the regeneration control (R;) out
of the circuit——simply ground the i.f.
screen by-pass condenser (Cs) directly,
until the i.f. stage is properly aligned
and operating perfectly, which means
that no hissing nor noise of any kind is
audible in the output without signal
being applied to the i.f. grid. This is
important if you wish a dead-quiet re-
ceiver, a highly desirable condition for
weak signal reception; once the stage
is operating properly, unsolder the
ground end of C, and connect it to

R, as shown in the schematic diagram
—increasing the value of R; will then
be found to give smooth selectivity.

The author highly recommends the
inclusion of the type 6SF7 tube in the
i.f. position, since it allows simple,
good a.v.c. to be obtained. A care-
ful study of the schematic will show
the foolproof action of the a.v.c. cir-
cuit, and its inclusion is very desir-
able if phone operation is contem-
plated. The operation of the circuit

(Continued on page 116)

Schematic diagram of receiver. Coils L, and L. are wound on plug-in type forms to cover 10, 20. 40, and 80 meter bands.

RFCI

C13)

atls

-

RIS

6SN7 ciz A~ —_-r 6ve "
(_—.r
e - e LoD
I' n L5 lrn Saas
l .
- ) e i czié
7 T T “ T 5 c! l RE AT ci7j cie
R >RE rio| Ri2 —
1 - I ~
! NAAM : 1 ) T I
—_ L -4 B F.0 1
! = H 3 TRANS. =
| " cio g . o
| R20 {
|
| 2
: cx\ OPTIONAL il TO ALL HEATERS "—E.- ‘%
E AV.C.CIRCUIT 54
| Rle 4 Ri? +250V.
|
: 784 T2z c23 v
T Ri9 - +
2l omy szf =F i cea

1 n
lcnz A RIS
== RI3 = 80

- ol
1T T
=

R,—5 megohm, Ys w. res.

Rz, Rg—75.000 ohm. 2 w. res.
Ry. Roy—1000 ohm, 1 w. res.
R, Ry7. Riv—1 megohm, Yz w. res.
R,—2000 ohm, rheostat
R;—15.000 ohm. 2 w. res.

I Rg, R14—25,000 ohm, 2 w. res.
! Rg—50,000 ohm, V5 w. res.
R,—50,000 ohm, 2 w. res.
Ryy;—.5 megohm, pot.
R;7—300 ohm. 2 w. res.
Ry—25,000 ohm, V5 w. res.
Ri;—25 ohm, 2 w, res.
R,s—500 ohm, pot.
R,—100,000 ohm, S w. res.

Cra, C1v—2 gang, 35 uufd. per sec. variable
cond.

C3, Cy—See coil table

Cq, Cryy C14—-001 pfd., mica cond.

Cs, Cay Coy C1o» C1s Cig, Coo, Co—201 ufd., 400
v. cond.

Cy. Cy5, C1y—.0001 pfd., mica cond.

Cy—.0005 ufd., mica cond.

C11, C17—35 ufd., 50 v. elec. cond.

C1g—.05 ufd., 400 v. cond.

Cn—.5 ufd., 400 v. cond.

Coy, Ci—20 ufd., 350 v. elec. cond.

5—B.F.O. trans. trimmer (pitch control)
Cx—Twisted pushback wire, V4"
T,—Output trans., 5000 ohm plate to v.c.

Ty—Power trans., 525 v. c.t. @ 70 ma., 6.3 ¢
@ 3 amp., 5 v. @ 2 amp.

Chy,—12 henry, filter choke @ 75 ma.

S1, S.—S.p.s.t. toggle sw.

Sy—S.p.s.t. rotary sw.

S,—S.p.s.t. sw. on Ry

RFC,—30 mh. r.f. choke

L,, L—See coil table

Ly, Li—Iron core i.f. trans., 1600 ke.

L—B.F.O. trans., 1600 kc.

1—7V7 or 7G7 tube

1—6S8F7 tube

1—6SN7 tube

1—6V6 tube

1~7 A4 tube 1—80 tube
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Compiled by KENNETH R. BOORD

T IS with great pleasure that this
month’s ISW Department is ded-
icated to two widely-separated

short-wave outlets—Radio Saigon,
French Indo-China, and Radio Central
America, Republic of Panama.

For the benefit of ISW readers, I
am quoting portions of a letter just
received from Mrs. R. G. (Margaret
Morgan) Coughlin, formerly of Penn-

sylvania, who is now “Speakerine
Anglaise” at Radio Saigon, French
Indo-China:

“Radio S8aigon received your grand
letter about ten days ago and was de-
lighted to hear that the signal comes
through so clearly. We of the English
Department were particularly pleased
with your comments on the English
programs and your pleasure at hear-
ing English over a foreign station. I
am the woman announcer you re-
ferred to as speaking ‘fluent’ English.
That comes naturally to me, as I am
an American. My husband is in the
foreign service here and I, to keep
myself occupied, have taken a job with
Radio Saigon as ‘afternoon’ English
announcer. The work is extremely
interesting and we’ve received letters
from radio listeners all over the world,
reporting reception of our English
programs.

“By the time you receive this, I
will have stopped broadcasting reg-
ularly, as I've found it too heavy a
schedule to swing along with my
other duties. I will continue to help

with the programs, however, and will
probably continue to give the Tuesday
‘afternoon’ broadcast and the French
lesson.

“Radio Saigon had one of the

- strongest signals in the Far East be-

fore the war and, I am told, had the
finest record collection. Practically
everything was destroyed in the ar-
senal explosion which occurred last
April, however, and the station has
been forced to begin building ‘from
scratch’ with very primitive equip-
ment. We are gradually building up
again; but it will be a difficult task
with equipment from overseas so hard
to procure.

“We give two English broadcasts
a day—the first at 4:45-5:30 EST; *
the second, 8:30-9:30 a.m. The ‘after-
noon’ broadcast consists usually of 15
minutes of dance music, followed by
10 to 15 minutes of news. At 5:15 a.m.
there is usually a 10-minute special
feature; and the program is concluded
with music. Features include an Eng-
lish lesson for French listeners on
Mondays and Fridays; a French les-
son for English listeners on Tuesdays
(taught by myself); a short talk on
subjects of general interest on
Wednesdays; our Listener’s Letter Box
(replying to letters received from
short-wave listeners) on Thursdays;
and over the week-end, occasional
special talks or sports lectures. The
‘night’ broadcasts follow the same pat-
tern, except that there is always a

This photograph “verie” has been sent to all parts of the world by HOXA, Box 1335.
Panama City, Republic of Panama, and features scenes around the station. A new

series of verie cards is being prepared for distribution in the very near future.
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half-hour of music (popular, classical,
or semi-classical), preceding the news
(usually heard around 9 a.m.); the
English lessons are also omitted in
the ‘evening’ period and music is sub-
stituted.

“The shortage of personnel neces-
sitates our programs being rather
simple; however, we hope soon to be
able to include occasional skits, plays,
and other special features.

“Let me assure you that your re-
ception of our station on August 7 on
the 11.78 frequency was most accurate
. . . I surely hope you will be tuning
in this frequency Thursday afternoon
when I answer your letter over the
air.” (Yowr ISW Editor missed it!)

Mrs. Coughlin concluded, “Thanks
so much for your letter and also for
the Rapio NEws which is much ap-
preciated; it is the first record I've
seen of other Far East stations and
their wavelengths. Please continue
to write us; and if you have any sug-
gestions or material that we could use
on our English broadcasts, they would
be much appreciated, as there is lit-
tle of that sort of thing left in post-
war Saigon.”

(Your ISW Rditor is trying to ar-
range a special DX broadcast from
Radio 8aigon for some Sunday in
March or April, dedicated to readers
of RapIO NEWS, for around 5:15 a.m.
(1015 GMT). Watch for it!)

Technical data on Radio Saigon,
furnished by Mrs. Coughlin, follows:

The station radiates on 11.780, 4.810,
and 1050 kilocycles in the 25-, 62-, and
285-meter bands, respectively. Studio
is located at 198 Rue Chasseloup Lau-
bat, Saigon, French Indo-China.
Transmitters are located at Phu T-no,
3 miles from Saigon. The station
is owned and operated by the Haut
Commissariat de France pour le Paci-
fique. Studio equipment is emergency
equipment; former studios were de-
stroyed in an ammunition depot ex-
plosion in April, 1946.

The s.w. transmitter on 11.780 oper-
ates on a non-directive, half-wave an-
tenna; the 4.810 one with a non-direc-
tive, delta-matched. Output power is
12 kw., input power, 50 kw. Final
stage tubes are (two) water-cooled
10 kws. anode voltage 8800 volts; mod-
ulation js Class A.

Full schedules of Radio Saigon are:
Daily, 6-7:30 p.m.; 9:45-12 midnight;

* Unless otherwise indicated, all times herein
are expressed in American Eastern Standard Time,

b hours BEHIND GMT.
RADIO NEWS
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here’s a valuable
tool for your shop! (§

Bk“ : N&N@§> MAGAZINE scrves the Radio Service man with original articles

NTE
MAL w

on servicing techniques, educational articles on how to use
all kind of test equipment, and “know-how’* that will speed
your servicing.

For example, each month we carry a special feature entitied, “The Radio Service
Bench.” Prepared by Radio Maintenance staff and readers, this department com-
pletely discusses the various problems of a radio shop such as tools, work bench,
hints and kinks, and so on. Here we tell you not only what is needed but how, through
your own ingenuity, your service jobs will go faster with more profit for you.

Of course, we go beyond the service bench. Each month, Radie Maintenance
Magazine focuses attention upon all services which come under your jurisdiction.
Trouble-shooting Procedures in AM—FM—Television; Public Address Systems; Align-
ment Problems—all are deait with by well known men in the radio industry.

Radio Maintenance Magazine is o trade publication. You can’t buy it on the
newsstands. A one year subscription—twelve full months—costs only $2.50.* If you
double up on two years, the cost is only $4.00. Either way, you win in the long run.

Don't miss this valuable tool for your shop—this magazine that is published especially
for you! Clip the coupon below and send it with your check to Radie Maintenance.

R R N S BN WS GRR A s ————————————-——--—1

O I enclose $2.50 [J $4.00 for 2 vecrs RN-2
for 1 year

RADIO MAINTENANCE MAGAZINE NAME
460 Bloomtfield Avenue
Montclair, New Jersey ADDRESS———.o..

CITY, .. LONE STATE

- s wm N wEn
N E am EE B W R Gn

Gentlemen:

Please send me {one year's) - -_ Y

(o)

(two years’) subscription to

e Anm MAINTENANCE

NOT soLD ON
NEWSSTANDS

BOLAND AND BOYCE, INC. - PUBLISHERS

February., 1947
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MORROW'S PRODUCTS
70 Tooay. .

TEST INSTRUMENTS

Compact =— Accurate — Priced Right!

¢ Jeweled Meter ® Range Selector Switch

© AH multipliers bridge tested for 1 % accuracy

¢ Zeoro adjustment=built in batteries

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

MODEL 450A
Volt=Ohm —
Milliammeter

A fine instrument having a
sell\sitivity of 1000 ohms per
t

volt.

Ranges: Volts DC,
0-5/10/50/500/1000;
itls DC, 0-1;

Ohums full seale,
0-5000/50,000/560,000;

Ohms center scale,
30/300/3000.

INET complete with batteries 9,7 5

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 scale, 500,000.
Ohms center scale, 7200.

INET complete with batteries.. ... .... 13.65
MODEL 4518

Same instrument as above but has 2500 ohms per volt
sensitivity.

INET complete with batteries......... 15.15

MODEL 452A
Volt —Ohmmeter
A superb instrument—100
microampere meter gives
10000 ohms per volt sensi-
tivity.
Ranges: Volts DC,
0-10/50/100/500/1000;
Ohms full scale,
0-2000/20,000/200,000/2
Megs;
Ohms center scale,
30/300/3000/30,000.

INET complete with batteries.. .. .. ... 13.65
MODEL 312

VoIt — Ohm —
Milliammeter

An economy pocket meter

featuring a 2" moving vane

meter.

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

Mills AC-DC, 0-50;

Ohms, 100,000,

mid. .05-15.

Jacks provide range selection.

NET Conplete with cord and pluz.. ... 6,00
CONDENSER SPECIALS

Guaranteed first quality. \”&

“The best at the lowest price” s
Mfd.  Voltage Net \\

1 2 2 §

R T
_/Y—‘.'E’*

- -
2 B wmy ma

100 25 52¢
10 50 32¢
8 150 32¢ 30/20 150 88¢
16 150 42¢ 100/30 150 94¢
20 150 44¢ 20 250 59¢
30 150 47¢ 8 450 44¢
20/20 150 70¢ 16 450 6d¢

STOCK
DELIVERY

Start Your dwn
RADIO SERVICE
SHOP

Complete Starting-in-Business
Package Stocks of

TEST EQUIPMENT
TUBES, PARTS, TOOLS

Act quickly! Megt the pent up demand for
radio service. Turn your special servicelraining
into a profitable business of your own. No fuss.
Na warry, Here's everyihing you need—$350
up. Details upon request. Write, wire or phane.

PHILCO BEAM OF LIGHT

“One with every car radio service job"
Emergency trouble lite. and servicing car radios
12’ cord reaches any-  —use it—sell it to your
where on car. customer—for added

Insert plug in cigar  profit.

lighter on any car. 1lighterlite in box2.50
Gives light—where 1dozen......1,88 ea.
needed—when needed— 2 dozen. 1.67 ea.
a “‘natural” for installing 4 dozen. .. ... 1.50 ea.

SHORT WAVE RECEIVERS

HALLICRAFTERS S-38,................. 39.50

$10 (REPLACES S20R)......... ... ... .. 79.50
HAMMARLUND HQ120X 161.40

SPEAKER IN MATCHING CABINET....11.85

209, deposit required on all C.0.D. orders.
29, transportation allowance on orders of $25.00
or more accompanied by payment in full.

. A
KADIU

SEND FOR FREE
BARGAIN BULLETIN

SUPPLY &

ENGINEERING CO., Inc.

129 SELDEN AVE. DETROIT 1, MICH.
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and 3:30-9:45 am.; English periods
begin at 5:45 and 8:30 a.m.

* * *

Radio Central Ameriea

We are indebted to the staff of Ra-
dio Central America, Box 1335, Pan-
ama City, Republic of Panama, for
this interesting article prepared ex-
pressly for readers of RApio NEWS:

“New equipment now being installed
at Station HOX, Panama, will make
Radio Central America the first radio
outlet to give complete long-wave cov-
erage of the Republic of Panama and
other parts of Central America as
well, although Panama now has nine
stations in operation and seven others

“-in «arious stages of construction.

“The new equipment consists of a
one-kilowatt  transmitter, beam an-
tenna for short-wave transmissions
which will increase the power of the
station approximately six times; new
recording facilities; and FM transmit-
ters.

“Radio Centrol America first went
on regular schedule on October 12,
1946, after three years of planning
and painful accumulation of equip-
ment and building materials.

“Although the Republic of Panama
has long had several commercial ra-
dio stations (due to local restrictions,
there is but one amateur station on
the Isthmus, although the amateur
field is expected to be opened shortly),
the promoters of Radio Central Amer-
ica were not satisfied with the local
radio stations, and were determined
to add a new station to the list.

“This group of Panama business-
men, therefore, placed orders for
equipment through the Panama Radio
Corporation and applied to the Gov-
ernment of Panama for a construction
license. At that time—1943—it was
a difficult question to answer—which
was the harder to get, building mate-
rials or radio equipment. For some
time, Radio Central America remained
a ‘paper company.’

“The end of the war brought not
only equipment to Radio Central
America, but also the services of two
young Americans, James T. Cooper,
Raleigh, North Carolina, and Wilbur
T. Morrison, Lancaster, Pennsylvania.
Cooper, now English Program Direc-
tor of Station HOX, was formerly
with WIP, Philadelphia, and both he
and Morrison were in radio work with
the Army Air Forces on the Isthmus
during the war. Cooper was for a
time director of USO stage and radio
activities in Cristobal, Canal Zone.

“After two years of waiting, equip-
ment and building materials for HOX
began to arrive. In December, 1945,
work began on the building which
now houses the station’s transmitting
equipment and temporary studios.
Workmen began setting up the trans-
mitting equipment in February of
1946, and in April the all-steel Blaw-
Knox tower which is HOX's BCB an-
tenna, began to rise toward its present
height of 261 feet, seven inches.

“Late in July, 1946, HOX began to
make test broadcasts. Letters poured

RADIO NEWS
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The world is at your fingertips

Snap on the filaments, settle yourself at the controls, and

enjoy a most satisfying world tour—by radio. Listen to
the musical CQ from Latin America, the cheerful hello
from Canada. Hear the eagerness in the voice of the
American operating portable from Casablanca or
Tinian. Maybe you're searching the DX bands for

the G4—or was it an HB9—that you used to work
every Saturday. Or perhaps your next door neigh-

bor wants to send a message to his aunt in Phoenix.

Sharpen up the incoming signal you've selected
on the Collins 75A receiver. You have a crystal
filter that you can adjust with ease. The r-f gain
control does not affect the pitch of a cw note.

E 3
) |

P SRR R O S NIRRT SR T

S0 with Collins . ...

Even under adverse conditions your
reception will be better with the 75A.

Then switch the Collins 30K transmitter to

the Operate pasition and you’re on the air.

Use either fone or cw. You can change fre-

quency quickly if you desire. The permeability

tuned oscillator (PTO) controlled exciter—the

Collins 310A—sits right cn the operating desk. Both

transmitter and exciter are bandswitching. The 30K

transmitter has a speech clipper in the audio circuit to

keep the modulation at a nigh level. Notice how it helps

your signal, particularly in QRM or QRN.

The world is truly at your fingertips when you’re using

And the receiver is so stable that line voltage /
fluctuations-—or the slam of a door—will not /

Collins equipment. Write for illustrated
bulletins describing Collins

require frantic retuning to find the signal again. ham gear. i
BN -
FOR BEST RESULTS IN AMATEUR RADIO, IT'S . . . | U
g —— it — =
[ ]
COLLINS RADIO COMPANY, CEDAR RAPIDS, IOWA l
11 West 42nd Stre=t, New York 18, N. Y. 458 South Spring Street, Los Angeles 13, California
February, 1947 67
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in from all over the world reporting
that the station was coming in fine—
better than some local stations, the
letters invariably said. With the ex-
ceptions of Bolivia, Uruguay, and
Paraguay, HOX received confirma-
tion of the strength of its signal from
all countries of the Western Hemi-
sphere and from every state in the
United States. Why Bolivia, Uruguay,
and Paraguay have remained silent s
still a mystery! Responses have come
in from Hawaii, Portugal, India, Li-
beria, Norway, Nigeria, Egypt, Ger-
many, Newfoundland, The Nether-
lands East Indies, England, the
Christmas Islands, Denmark, Austra-
lia, New Zealand, and a number of
places in the Pacific, identified only
by APO numbers. One letter from
Germany—in a tight, careful script—
covered several pages with a pains-
taking description of HOX reception;
the writer, a radio technician, said
that he had once had a transmitter
of his own but that ‘it burned down
about three years ago.’

Reports from Sweden were espe-
cially notable. As reported in the No-
vember (1946) issue of Rapio NEws,
the Swedes are great radio listeners.
Chief Engineer Morrison, of HOX,
says that, judging solely by the mail
received by Radio Central America,
from Sweden, “one would think that all
Swedes speak English, listen to the
radio avidly, and are great stamp col-
lectors!” Morrison lists the Swedes as
Radio Central America’s greatest for-

eign fans, and after them, Canadians
and Cubans.

“Like most Panama radio enter-
prises, Radio Central America now
transmits on more than one fre-
quency. At present on the air are
Stations HOX, 940 kes., and HOXA,
15.100. Eventually, it is planned to
radiate over Stations HOXB, 11.810;
HOXC, 9.660; HOXD, 1310 kes.; and
HOXFM, 43.300. HOXFM will be Pan-
ama’s first and only FM station; it
will serve chiefly as a link between
Radio Central America’s downtown
studios—now under construction—and
the transmitter, which is located in
Panama City’s suburbs.

“At present, transmissions over
HOX and HOXA are identical. From
11 a.m. until 9 p.m. each day, Spanish
programs are transmitted over both
frequencies, and from 9 p.m. until
midnight, English language broad-
casts are radiated.

“It is planned, however, when all
the new equipment is ready for use, to
expand the English language broad-
casts to a full day and to broadcast
them on a frequency different from the
Spanish language outlet.

“When Radio Central America goes
on the air with a full-time program
in English, it will be broadcasting
more English than any other station
in Panama, and probably more than
any other in Central America. Before
HOX appeared on the scene, Panama
radio stations broadcast almost en-
tirely in Spanish with only a few pro-

grams—such as short newscasts—in
English. Heretofore, the only all-Eng-
lish broadcast from the Isthmus was
done by the Armed Forces Radio Sta-
iion in the Canal Zone, which still
broadcasts all day in English.

“Other Panama stations have pro-
tested the existence of the AFRS and
its continuance after the end of the
war. They charge that it offers unfair
competition to Panama stations be-
cause the great majority of English-
speaking residents on the Isthmus
prefer to listen to programs in Eng-
lish rather than in Spanish. During
the recent Inter-American Radio
Congress in Mexico City, the Panama
delegate—an employee of one of the
local stations—put in an official pro-
ltest against the AFRS which protest
was adopted by the Congress. Even
so, authorities of the Canal Zone have
shown little disposition to remove the
AFRS which they regard as a consid-
erable morale factor among the men
of the U.S. Army and Navy stationed
cn the Isthmus. The recent announce-
ment concerning the Caribbean Area
indicates that there will be more sol-
diers and sailors on the Isthmus in the
future than there are now, and that
probably, unless budget considerations
force its removal, the AFRS will con-
tinue business at the same old stand.

“Despite the many protests by vari-
ous Panama radio enterprises against
the AFRS, Radio Central America was
the first Panama station to offer ac-

(Continued on page 104)
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FAHNESTOCK SPRING BINDING POST GRIPS THE
WIRE BY THE ACTION

No tools required to make the connection.
pressure for good electrical contact.

OF A SPRING

Grips the wire with just the right
Simply press down, insert the wire and let
go. Does not injure wire, hence connection can be made or opened as often as
desired. Available in large variety of types and sizes to fit any radio purpose
and any requirement as to position, space or method of attachment.

You will

Positive contact; cannot jar loose. Brass or bronze—nonrusting.

FAHNESTOCK ELECTRIC COMPANY, Inc.

46-44 ELEVENTH STREET
LONG ISLAND CITY 1, N. Y.
Please send us at once, Descriptive Literature, Prices and Delivery Schedule on

FAHNESTOCK CLIPS

Dept. 12
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FOR GOOD BUYS AND A GOOD TIME
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These big bargain counters in all our stores,
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in quantities too small to advertise. Marvelous

war-time sets, new small gadgets you can have
fun with . . . all sorts of new
parts and special things you'll
want to see. Come in, look around
and ask all the questions you

wish. Come in offen you'll have
a wonderful time.

Magatines are printed months before you read
them, stocks change, new things are developed
and made, so we give you the very latest news
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Lake Radio Sales Co.

615 W. Randolph Street

Chicago 6, Il

L] L]
Amplifying Systems
i, Excellent-
/ i ly-de- (FOR PARTS LISTS SEE PAGE 76)
gt 4 signed.
compact
amplifiers,
ideal for
students, T T T T T T e e e e e e e e e e e e e — o —— . —
profession- | | | RADIO NEWS, FEBRUARY, 1947 ZENITH MODELS 5D011-5D027
tainers,
?uon;eis.efasc- i 1254767 125K76T 125Q767 50L66T
schools, | CONVERTER LF. DET— AMP. PWR. AWP.
ete, Per- 1 v:
feet for I X
voice, ) G
musical | &
instru- O
ments, l 0
pickups
and con- les)
tact mi- I =
erophones; @ o lq
clear, rich |
tone; heavy sR
plywood in | an
luxurious
leather- I .
ette - cov-
etr e d ., I o
ream-
lsined port- o
able cabi- |
nets.
As listed below: I -
L Your Cost 56 = .
b3 16 Tgues . A *S4.68 | RECT. ., I3 - W
Al .15, . 97.50. .. 52.88
41 51.38 | e on
a6 a4.10 VoL conTRoL ms \,
ﬁc .. 245.12.3 | fouro, Jdwro. Sturo
50000 . sotscT sy
Mode I
v,
HAWAIIAN ELECTRIC GUITAR | 26warts DENOTES CHASSIS
Beautiful black plastic, trimmed with chrome, LFFREQUENCY 4SS KC, EE T LS
23" seale, 4% octaves of playing range. List | o g
$50.00. Your Cost......... .. $29.40 | e
Deluxe [m e e e e
::Bolzi'[ | RADIO NEWS, FEBRUARY, 1947 ECA MODEL 108
Covered in luxuri- I SN Featsec
ous, genuine brown S
leatherette, has de- | -
luxe brass hard-
ware throughout,
made completely of l
plywood with brown
plastic handle, has |
pgdded top and
bottom. Motor board 147 x 14%2". $ |
Overall dimensions 16” L. x 157 W. x a i
8” H. Your net pric .
[ ol ,
[ oo om0 06 © ‘
ot OF POmER L
I W ANGTILS CHASSS CONYECT On T
L ] -}
Portable Phonograph case, of sturdy. durable ply- I
g‘ood, in halncjl’zq}mlz brown leatl(lierette f,inish. Inside | AD W FEBR DELS s c D
imensions 16 ong, 14”7 wide, 914"
high. }as blank motor board, As il]us-$ 95 | RADIO NEWS, FEBRUARY, 1947 BENDIX MODELS 636A, C,
trated above, specially priced at..... gaa L
Also blank table cabinets of walnut veneer in the | 1.F.= 4565 KC.
following sizes, with speaker opening on left front
side: (*Note: *7 has center speaker grill.) |
#1 — 8" Lx5%"Hx4”D ..... $(.95
#2 —1004” L X 6%” Hx 57 D $2.75 |
#3 —132" L X 7%" H X6%” D $3.25
#7°—10%" Lx7"H x5%"'D .. $2.50 |
* Speaker Opening in center of fro 3 |
All types of radio cabinets and parts are available
at Lake’s Lower prices, A large stock is listed in |
our catalog.
SERVICEMEN—RETAILERS |
Write for our new. illustrated 16-page cataiog NR-1186.
. t's free. Get on our mailin%‘_list! |
Write for our Special Catalog on Microphones,
Amplifiers and Sound Equipment! |
’ .
Order from Lake! You’ll make no mistake! | | |
Dept. A |

RADIO NEWS
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Here, and on following pages., are circuit diagrams
and parts lists of many new postwar radio receivers.

Radio News will bring to you other circuits as quickly

as possible after we receive them from manufacturers.

R HEATER CONNECTIONS

TYPE 47 (Brown bead)

RADIO NEWS, FEBRUARY, 1947 STEWART-WARNER MODELS 9001-C, D, E, F

65KT 6SAT 65F7 6SK7 6KE6T
[ 131 DET. ~ 0S¢, L ~ 208 DET.— AX.C. 151 AF. ouTPeY

RADIO NEWS, FEBRUARY, 1947 SPARTON MODELS, 7-46, 7-46PA, 8-46, 8-46-PA

TERMEDIATE FREQUENCY, 456K C

February, 1947
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In amateur radio today perfection is
an absolute necessity. The old days
of hit-or-miss operation are gone for-
ever. A good example of the need for
perfection is the ever-present menace
of the PINK TICKET Today with
frequency multipliers in practically
all transmitters, it is easy to hit the
wrong Harmonic. The positive way
to tell which band you are on, is by
using the BUD WM-78 wavemeter.
Shown on front cover.

The BUD WM-78 covers all amateur
bands from 160 to 5 meters . . . ac-
complishing this by bandswitching,
Due to its sensitivity the BUD WM-78
can also be used as a neutralizing in-
dicator.

$8.25 your cost at your radio parts
dealer.

LET BUD SUPPLY
ALL YOUR NEEDS

with the latest types of radio equip-
ment including variable condensers,
coils, chokes, dials, switches and a
complete line of sheet-metalware.

BUD RADIO, INC.

CLEVELAND 3, DNIO
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e 30 WATT Deluxe
PORTABLE P.A.SYSTEM

Here's a preview of ALLIED Sound for
1947 in this smoothly-styled, brilliantly
engineered 30 Watt De Luxe Portable
System. New stabilized inverse feedback
circuit delivers high output, usable right
up to its peak. Flexible operation is pro-.
vided by two microphone and one phono
channels, each with separate control. Has
bass-treble tone control. Amplifier and
speakers are safety-fused. Amplifier gain
on microphone is 128 db; on phono, 80
db. Frequency response: 50-10,000 CPS.
System covers up to 4,000 persons, or up
10 20,000 square feet.

Complete 30 Wott System includes: 30-
Watt De Luxe Amplifier with tubes; 2-12"
Safused Dynamic Speakers, with 30.ft.
cables and plugs; 1-Cardax Unidirec-
tional Microphone with floor stand and
20-ft. cord and plug. Complete in hand-
some luggage.type split portable carry-
ing case, 22"x20"x 15", Carrving wt., 60
Ibs. For 110 volts, 60 cycles A.C. (Less
phono top and volume level meter which
are optional.)

Complete System (approximate
price) Ouly ... oo.... $995_0

See your ALLIED Cat.
alog No. 111 forthe
world’s largest and
most complete stocks
of quality radio and
sound equipment—at
today’s lowest prices!
Count on ALLIED for
fastservice,experthelp.
If you haven't a copy of
Catalog No. 111—
send for it now—it's
FREE for the asking.

ALLIED RADIO
ALLIED RADIO CORP.

833 W. Jockson Blvd., Dept., 1-B-7, Chicago 7, I,
OShip 30-Watt Portable System described
above, $.............. ....enclosed.
[0 Send full details on ALLIED Sound.
{1Send FREE Radio Catalog No. 111.

For Everything
in Radio and
Sound

Name. ittt irettitnineeannees

Address. .ot i ienernrneinsienneninneananas :

(& 13750066000000000 Zone...... State.......... .,:
"0............................'..0......-“
72

PORTABLE SIGNAL TRACER
new portable, battery-operated
signal tracer for the radio serviceman
is now being distributed by radio parts
jobbers for Special Products Company
of Silver Spring, Maryland.
The new SPECO instrument is
housed in a gray crackle finish steel

case which is equipped with a carry-
ing handle. The unit weighs 4 pounds,
10 ounces, and the over-all size is 514"
x6% "x6%".

Low drain tubes have been used in
the construction of this unit in order
to assure longer battery life. A safety
feature has been incorporated which
prevents the closing of the cover when
the power switch is on. An extra long
probe and long test leads make this
unit suitable for all types of radio
servicing including auto radios.

Special Products Company, Silver
Spring, Maryland is the manufacturer.

SERVICING TOOL

Angelus Tool Manufacturing Co. of
Los Angeles, California has an-
nounced a servicing tool which should
be of interest to the radio man.

Known as the “Flex-o-claw,” this
tool which is made of all steel wire, is
particularly adapted for installing or
removing small parts, nuts, screws,
etc. from otherwise inaccessible places
on the radio chassis.

This unit is %4” in diameter and is
available in lengths of 12, 15, 18 and 22
inches. A simple plunger arrangement
at the end of the flexible tubing oper-

ates the jaws of the unit to permit
firm gripping of parts.

Angelus Tool Manufacturing Co.,
3060 W. Pico Blvd., Los Angeles 6,
California will supply prices and de-

wwwW americanradiohistorv com

livery dates on this item to those re-
questing this information.

WIRE RECORDER

Peirce Wire Recorder Corporation
of Evanston, Illinois has recently an-
nounced production on two postwar
model wire recorders, one for heavy
duty office work and the other a port-
able model for field work.

The heavy duty business unit fea-
tures remote controls which permit
dictation to the recorder from 50 to
100 feet distant in addition to a but-
ton control for the use of the typist in
transcribing. The light weight reel
which carries the thin stainless steel
“thread” weighs only a few ounces and
is capable of recording from 66 min-
utes to over two hours. Messages may
be played back as many as 100,000
times without loss of volume or tone
quality.

Recordings may be erased automat-
ically in the process of dictating a
correction or using the wire for new
recording.

Full details on either the heavy

duty or portable model wire recorder
will be furnished by Peirce Wire Re-
corder Corporation, 1328 Sherman
Avenue, Evanston, Illinois.

SYNCHROSCOPE

The Electronics Division of Sylvania
Electric Products I'nc. has recently an-
nounced the availability of a new
synchroscope specially designed for
the visual examination of the fine
structure of periodic waveforms in
television, pulse time modulation,
sonic depthfinders, geophysical explor-
ation and loran equipment.

The instrument includes a five inch
cathode ray oscilloscope; trigger gen-
erator for synchronization; space for
the addition of a video amplifier and
r.f. envelope viewer; adjustable time
delay phasing circuits; and seven in-
put connectors and a selector switch
for rapid viewing of separate external
circuits.

Television applications include study
of the shape, amplitude and duration
of video pulses ranging from a frac-
tion to several hundred microseconds.
Used with the video amplifier and an
r.f. envelope viewer it provides a

RADIO NEWS
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NO OTHER INSTRUMENT
OFFERS SO MUCH
FOR SO LITTLE

Ruggedness of a pocket portable . . . high
sensitivity of a bench model . . .

RCP’s Model 449 gives you both . . . ata
price way down among the lowest.

When you take this fine instrument along
on your service calls you're taking a : e
complete testing unit in your coat pocket. g PG
With its 5000-ohms-per-volt DC :
sensitivity you can check voltage of high-
resistance circuits . . . and its wide 3
resistance range will measure up to two
megohms with self-contained batteries.
There’s hardly a service problem that
can’t be solved with the Model 449
Multitester. Call your jobber now . . . tell
him to send one out TODAY.

Complete with self-contained
battery—PRICE $24.50.

POCKET MULTITESTER
MODEL 449

D 1 BTE Dt‘ RCP’s 5000-ohms-per-volt

FEATURES:

@Germanium-crystal-diode rectifier eliminates temperature and frequency errors.

@The 37 square, high-visibility meter is acturate to 2% and has a sensitivity of 200 micfoamperes.
@5ix instruments in one pocket-size unit.

@A-C voitmeter frequency response is flat from 30 cps to 50 ke.

@ Sprinp-chip-mounted batteries are reodily accessible.

@Metolized, matched voltage multipliers have a tolerance of one per cent. This is far clcser match than
in most instruments af this type.

@All-metal case offers complete shielding of instrument.
@Al ratings are based on standard ALE.E. and R.M.A. specifications at full-scale deflection.
®Size only 3"W x 24D x 6"H. Weight: 2 Ibs.

RANGES:
D-C VOLTMETER: 0/5/50/250/1000 volts. First scale division—0.1 volt. {5,000 ahms per
voit]

A-C VOLYMETER: 0/5/50/250/1,000 volts. First scale division—0.1 volt. {1.000 chms per
volt}

Write today for your copy of RCP’s D-C MILLIAMMETER: 0/.5/10/100/1,000 mo. First scale division—.01 mao.

new Catalog No. 129. In addition to OHMMETER: 0/2,000/20,000 ohms; 0/0.2 /2 megahms.

panibe REErinetnsnt] ¥ oo DECIBEL METER:  —6 10 +10, +14 to +26, +28 to +40, +40 to +52. The db-scale
the famous Reiner line. Complete calibration is bosed on a line impedance of 500 ohms, 6 milliwatts
‘;';‘;cs’;f,’;{””ir;% lﬁ’:"{'zfg'z:’gb’z:‘ggg reference level. For other impedances correction charts are supplied.
1012 m - . . PR

testing instrumentse OUTPUT VOLTMETER: 0/5/50/250/1,000 volts. First scale division—0.1 volt.

RCP INSTRUMENTS—BEST FOR EVERY TEST

RADIO CITY PRODUCTS COMPANY, INC.

———— e
127 West 26th Street, New York 1, N. Y.

¥February, 1947 3
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IS THE HERITAGE OF
OXFORD SPEAKERS

OXFORD SPEAKERS, with their remarkable stamina assure that

when used as replacements that they will not break down in normal
or extended usage. The over a million units now in use as original
installations are the very best guarantee of that statement.

2 OXFORD SPEAKERS have the new pressure-thread device, which

holds the pole-piece against the magnet, increases sensitivity and
prevents pole-piece decentering. This new development is but one of
many improvements which assure the jobber of long and trouble-free
installations meeting the most exacting type specification.

OXFORD SPEAKERS are designed for handling the maximum
power input in relationship to their size, and further embody re.
sponse curves which permit the speaker to be used in radio receiv-

ers of quality.

Until the war, the loudspeaker was
comparatively undeveloped from the
first ineffectual unit which made its
appearance in the middle 1920's By
consistent research in this highly
complicated field, 0X FORD engineers
have improved almost every part until
there is little resemblance, except in
exterior appearance, between the
OXFORD SPEAKER of today and
the pre-1942 unit.

It will be found that the OX FORD
SPEAKER can withstand greater
overloads for longer periods, and pro-
vide cleaner, better reproduction than
was believed possible just a short five

years ago.

OXFORD RADIO CORPORATION

3911 SOUTH

MICHIGAN AVE.,

CHICAGO

CAREERS in RADIO

1. RADIO TECHNICIAN—The MR! General
Course. Includes F.M, & Television. Prepares
For FCC Broadcast licenses.
2., RADIO & TELEVISION SERVICING—Pre-
pares for employment as Repairman on Stand-
ard Broadcast, F.M. & Television Receivers.
3. RADIO COMMUNICATIONS—Prepares for
FCC Operators’ License. Leads to position as
Merchant Marine or Flight Radio Officer; Com-
mercial Operator. .

: 4. FUNDAMENTAL RADIO MATHEMATICS—

The MRI Preparatory Course. Required pre-

training for students lacking o basic mathe-
matical background.

ELVILLE RADIO INSTITUTE

45 W. 45¢h St., N. Y. 19, BR 9-5080

INTENSIVE COURSES—Thorough, technical

education for progressive men and women.
" Licensed by the State of New York

0 e e s s s e et i s e v Tt s v e St

Send me FREE information about

your school. RN

www americanradiohistorvy com

means of visual examination of r.f

pulse envelopes or waveforms up to

and including the microwave region.
Additional data on the Synchroscope

will be supplied by the Electronics
Division, Sylvania Electric Products
Inc., 500 Fifth Avenue, New York, 18,
N.Y.
SIGNAL GENERATOR

Metropolitan Electronic & Instru-
ment Co. of New York are currently
offering their Model B-45 Signal Gen-
erator for all types of radio servicing.

This model is a one-tube, self mod-
ulated unit which covers the range
from 150 kc. to 50 mec. The range from
150 kec. to 12.5 mec. is coverd on fun-
damentals and from 11 mc. to 50 me.
on harmonics. Pure r.f. is obtainable
or can be modulated by a.f.

The Model B-45 may be used in serv-
icing television and FM receivers as

well as all types of AM equipment.
Modulation is accomplished by grid
blocking action.

This signal generator is completely
portable and self contained, requiring
no external power supply.

Full details, including price, will be
furnished by Metropolitan Electronic
& Instrument Co., 6 Murray Street,
New York 7, New York.

TUBE TESTER

The Triplett Blectrical Instrument
Co. of Bluffton, Ohio have recently
placed on the market their new Model
2425 Transconductance Reading Tube
Tester which features several innova-
tions in the field.

Micromho readings and simplified
testing are featured in this new unit.
Transconductance readings are made
possible through a simple measure-

(Continued on page 92)

RADIO NEWS
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Model
2450

ELECTRONIC [ B
TESTER

There’s never heen a tester like this!

Here’s a tester with dual voltage regulation of the

power supply DC output (positive and negative), with
line variation from 90 to 130 volts. That means cali-
bration that stays ““on the nose”! That means broader
service from a tester that looks as good as the vastly
improved service it provides. And, together with its
many other new feztures —including our Hi-Precision
Resistor which outmodes older types—it means higher
performance levels wherever a tester is needed. Detailed

catalog sheets on request.

www americanradiohistory com

e42 RANGES: DC and AC.
Volts: 0-2.5-10-50-250-500-
1000. DC MILLIAMPS:
0-0.1-1.0-10-50-250-1000.
OHMS: 0-1000-10,000 -
100,000. MEGOIHMS: 0.1-
10-100-1000. CAPACITY
IN MFD: 0-.005-.05-.5-5-50.

o LOAD IMPEDANCE: 51
megohms on DC Volts.

¢ CIRCUIT LOADING: Low
frequencies. Circuit loading
equal to 8 megohms shunted
by 35 mmfd. High frequency
circuit loading equal to 8
megohms shunted by 5
mmfd.

Tripletd

ELECTRICAL INSTRUMENT CO. srurrron, onto
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SURPLUS BARGAINS (FOR CIRCUIT DIAGRAMS APPEARING ON PAGES 70 AND 71)
SMALL MOTORS: G.E. 27V, DC. 145 RPM.
14 oz/in; ls/n"xtt" hpg. “$1.49
P '21' Vb P Rhio .

§300 REM. 1% ”°1'3=P c“g’fkféi?&? lglu'fyzv e e STEWART-WARNER MODELS 9001-C, D, E, F Ro—47,000 ohm, Va w. res.
POWER Raa’osrirs ‘}i‘é‘a d.f; :fééﬁna?br;‘éi‘i “43 Part No. Code and Description RC1H54 Ry, Ryy—220,000 ohm, V, w.
25 wati—6. 7. 178, 380, or 1800 502468 15—4.7 megohm, Y w. res. res.

501 watt-2, * 4, '40, '350. '300. ‘3K, 1566 "or ::: ;gﬁi; 5'19—;};3 oag;)"’ ,‘./a N Illz('f,l"lggg gs—s4 7lmexoh;'n, Va w. res.
hms ... .. ..ol -2 - 5 onm, /4 W, res. 9, 3y—1 megonm pot.
SPECI'}L,,;,—-*Ow"_a;gal5hgh'gh;he°§m - 502130 26—22,000 ohm, V4 ». res. RC1H51 R1;—100,000 ohm, Y4 w. res.
SHUN-r:_MUUnPLxERs g, b70 rirecizszoxsl wlrse- 502466 33-—33,000 ohm, 1 w. res. RC1H38 Ry;—15,000 ohm, Y4 w. res.
gw A ases! 3300 3350' 5356, 7800! 502135 35—2.2 megaflm, Vi w, res. RC1H34 R13—6800 ohm, Vi w. res.
0K. 50K or 400K X PSR- L ;gﬁig; ;g—;; ggron;h/:"wi/re;; RW1B14 Ry, —150 ohm, 1 w. wire wound
—68, » Y2 w.res. res.
5 .
A I NICO MAGNETS ;gg;:; 22:4‘:27;0—00533:360/‘0;;-’::} RW 1406 Rmr—IOO ohm, 1 w. wire wound
L 37 control & sw. R 33 ohm, V4 w. res.
502468 45°4.7 megohm, Yy w. res. RC4G28 T e i 3 o,
532128 46—2200 ohm, Y, ;v res. RC1H32 Ry;—4700 ohm, YV, w. res.
i 502133 50—220,000 ohm, V4 w. res. CVocoo C1a, C18, Cic, C1p, Crg—Var.,
-y HEE 502132 52—100,000 ohm, Y4 w. res. cond.
AP i) | |1 = FO apas e,
O en . - & . k) - . 30 . » > » =
i ‘I_;‘l:(: “’"2’;"’“;3"’“{1/2""""1'% 57167 o 502291 60—4700 ohm, YV, e '*ufj., 400 7. cond..
. ; et e s ¥ e a3 ;gg;g; g;—;gg a;.lm, ;A w. res. gP67}6 24—C.004 #fd.,fgoo v. cam{i
3 ool ¥ gu— .
a=F E i 2. h 3 ohm, 2 w. w.ow. res. M5A4A14 5, C—47 pufd. mica cond.
E 3= :Hshed facegs//g"s’fégggxl 20!}‘“ "%E ;ggg;}g ; —égollélafd.,fzoo v. cond. CC9416 gg—éJ ,u.,u.gd. condf
T c ety -_—235- pufd. trimmer 84, Cgp—Part of assembly
= B u‘ti',x/go v_ Lot poles %" #q. 7 502910 74 to E—Trimmer assembly for Cioa, Crop—Part of ng assembly

# 9—ALNI 0 Vigh shoe pole- 97ié sq P P-B tuner CP4T20 Cy1, C1o-—.006 pfd., 400 ». cond.

#10—ALNTR0 ¥ hietoe, polal TV 502161 13-—270 ppfd., 500 v. cond. CM5A405 Cyg~—220 pufd. mica cond.

tll-aorseshoginea'.' N .95 502165 14—1000 ppfd., 500 v, cond. CP2T51 Cis—.1 pfd., 200 v. cond.

47 BIgh ool wabh iy i 6h 502122 164, 16B, 16C—Variable gang CP4T 34 Cyr—.02 pfd., 400 ». cond.
31’—(5‘"“ ar t«o ) _3‘5) B "r34"XT /1 502155 19-—.1 ufd., 200 v. cond. CE3400 Cipa, CypB, ClpC—20/40/50
SPECIAL snz:s IN° QUANTITY. CUT T6 ORDER 502157 20—.05 ufd., 400 ». cond. ufd., 150/150/150 ». elec.
502295 gi—lzo ,u.,lfl.‘fid., 500 ». cond. cond.
TUBES: Perfect condmon. but not In_sealed 502411 —2 pufd., 500 v. cond. CP4T51 Coo—.1 pfd., 440 v. cond.
cartgns. [suaranteed for 90 dgys. X 2%%Re; 502159 25—50 pupfd., 500 ¥, cond. Cu—22 ppfd. cond.
Br°'dsm‘3§.%; A”"i%: ggo Zsﬁeé’ "? e car $0.59 502201 28—130 ppfd., 500 v. cond. TI0CO01 T,—First i.f. trans.
eSO ONED. Sy orte B s 2o, v 10 | | 303171 SOS uta rmen T 0001 T iadra oot i
—5-35 pufd., trimmer x—Audio output trans.
e;;;hgrqggggrgz,onﬂg ok ;‘{,‘;},‘e"c’-ug,fm‘;,‘;g_ = 502151 32—.01 pfd., 400 ». cond. TR6LOO L;—R.f. interstage trans.
!Plfasﬂ:anlds only (as .bove). dwmt‘;llePthge&c cord. .33 502157 37, 44—.05 ufd., 400 ». cond. LOG6B0OO Ly—Osc. coil

e AP Ter (LT Cs. TrT p'nM) °Used - 502271 41—260 ppfd., 500 ». cond. e

:soelectromcc sl:p?rc arl: cotntr 2t On 502150 43—.004 ufd., 600 v. cond. CORONET MODEL C-2

"g“,?;‘g gmca :??'d “‘,E]mp':.‘,:“’ggm;“g‘ih“sem?ai zggét;g 13—1520 Mf‘fifd‘;ggo ». co;d. Part No. . Cozdoeou(;l(;i l',).escll‘}mion

soc! us other_c: ents wor veral — ufd., v. cond. 1—20, ohm. Y4 w. res.

shecin " cRassis, e e | || 302410 e e Rz, Ry, Re—470,000 ohm, Vs w.

e . —.25 ufd., . cond. res.

Fref;‘uu?)r;cy tl;:)ente soec\;‘ml:uaga%lnsmzv}gh?xs' o ;gglzgg ;g—gtsn ,u.éd., 600 v. cond. Ry—33 ohm, V4 ». res.
EXPFRIMENT JES. An ‘assortment of 20, 502207 66;‘663’“’6(‘5’C60025‘/;3m2ib d R, L megohnll, Va ®. res.
flament tested, Theinalng. most cres & base - ol a0 e /20 pfd., R;—500,000 ohm, l/z w.res.

RADIOMAN'S HARDWARE 'TREASURE,  Over v. elec. cond. Ry, Ry—170 ohm, V2 w. res.
00 nuts, screws, lugs, washers, ete. PLUS e — Ry—22 ohm, V3 w. res.
lel:ang_yﬂ%ﬁ cﬁggg&t{)ﬂfﬁéscam&o:;d g‘g;tains ‘4 59 ZENITH MODELS 5D011, 5D027 R, —18,000 ahm, 1 w. res.

Someate plom Tt st ot S8 P R 50,000 ol Ty we s R e e,

wil usic. er - S —10, ohm, V4 w. res. 15—1000 ohm, 15 w. res.

Lo e T TR T T 63-976 Ry—15 megohm, Vs w. res. Cs. Cs, Cs—50 ppfd. cond.
apd aeed, records DU S P 1.43 63-600 Ry—2.2 megohm, Yy w. res. C;. C;, C1,—.05 ufd. cond.
A St Essm sy | elet K 70,000 ohmm, i mevens G b cond.

x = s—10, ohm, Y4 w. res. Cyg—.25 ufd. cond.
Bk o¥ted o ith  Tomete  todicater. 2V 63-597 Ry—470,000 ohm, Y, w. res. Cor Cr1—250 uufd. cond.
mtg. case & tiltgedlrgnszssnzb 13.@ .x.s.l/z x41/2 2.49 63-686 R—150 ohm, V3 w. wire wound C10—.004 pfd. cond.
Visdnr Bogar' dlameipenes e sl R 0 s 63-579 Ree320 ohm, Y4 w. res S Cuw— 02 "fff' cond.
W ol . T o o Dt OLTED 5. g ufd. cond.
gAKEle“l;l‘rE g{:\srgm&s Hol/-‘;sigéos(s bl’g;’“ CZn:(pll(e)te 59 63-1449 Ry—470 ohm, 1 w». wire wound C"—;O ufd. cond.

with glass & adjust screw. 1” deep...... .39 res. L~—Tuning coil

63-1450 R,;—22 ohm, 1 w. wire wound L il
10 s —0sc. coil.
SERYICEMEN'S KITS b Ls—Padder coil
£1- R.F.. Antenna & Ose. colls. 10 asstd; $0.98 63-1222 Ry ;—470 ohm, 1 w. wire wound [
—Speaker Cones; sstd res. SPARTON MODELS 7-46, 7-46PA, 8-46, 8-46PA
'L“e‘;‘;“’;’éc:‘ “eeled" (mamet;;;nc;) 2.00 22-1356 C,—2-gang var. cond. Part No. Code and Description
#%E;ﬁ:( ogTie:f CA ngDEzr(l)So 600W\9 p= Cr(—;frr:):}iccas; ant. trimmer gllggg.gg{ I}(;:I.Sznti)egzhmi/l/z w. res.
vy’ marl 5 1 5 ohm, Y5 w. res.

£ TUBULAR By rzgss cgndpmsgntso 22-829 Cs—.05 ufd., 200 ». cond. BR12S-203 Ry—20,000 ohm, V2 w. res.

» 8003 l'ssxnd“'gsb"nﬁ i ¢ 2.49 Cy—Broadcast osc. trimmer BR125-561 Rs—560 ohm, V2 w. res.

sﬂdearulem(a"'tate &“z?ass ine u(a:lge) 2.98 (part of Cy) BR12S5-335 Rs—18,000 ohm, 1/2 w. res.

#7—Escutcheon Plates: 25 airplane. slide- B 22-1017 Cs—.05 ufd., 200 ». cond. BR12S-335 R:, Ro—3.3 megohm, V2 w. res.

”é'“_clm;?i 2'2:3"“‘,. wo(',g' og'giﬁ:'m;e; l.oo Ce(—l"ir;_l i.f. trans. pri. trimmer gﬁllgsc-liggs IR(B——IInggg Olflm,zl/z w. res.

inciuding setscrew DUS 'S .. B on 1 - [ t onm, W. res.

8?;;3;“1 'Sogkets]) Tafie: asstay, 4K ol e Cr—First i.f. trans. sec. trimmer  CRI12G-223 Ry1—22,000 ohm, 1 w. res.

n'o—Volt:izeul‘)’ipveigemﬁl lho ansid, :tax;g- c (ag Ty Y pri. tri BR12S-274 Ri2, Ryg, Ris—270,000 ohm, V>

____________ frages 0+ o8 ge—Second i.f. trans. pri. trim- w. res.

a‘ll—Shleld ‘Cans: ' 13 asstd. for coils. mer (on PA4401-2 Ry—2 megohm vol. control

e B e & Chrimmers; 18 1T0° Co—Second if. trans. sec. trim-  BR12S-474 Ria) R19—470,000 ohm, Yz w.

asstd. incl. multiple & ceramic base &5 mer (on Ty) res.

# 14— Potentiometers & Controis: ; 22-953 C10—.0002 Itfd 600 v. cond. PA4404-1 Ry7—.25 megohm tone control

swntéd' wire-wound & composition. i.ess . 22-492 C,1—.002 ufd., 600 ¥. cond. & sw.
# 15 e Wotnd m;iswrs 15’ msstd. 22.1202 C1o—.04 ufd., 200 v, cond. BR12G-202 Rs—2000 ohm, / w. res.
uhmagen 5 to TN 98 22-854 Cclg—.%(;Ongfd‘i,O%OO v. cznd. g§12§-102 II;;,—-——IOgO zhm,l//z w. res.
22-243 1w—-01 n v. con 12§8-151 —150 ohm, Y3 w. res.
CTOMOE RERAIRS. Minimem .,5,55,‘“%'%0“:0"«'1%3 22-1049 C15—.03 pfd., 400 ». cond. DR12G-241 Ror—240 ohm, 2'w. res.
posit’ required on all orders, Please add sufficient 22-15190r22-1551 Cm, Cy1, Cu—20/20/40 wfd., BR12S5-106 Roy—10 megohm, V3 w. res.
postage =&y 150/150/150 ». elec. cand. BR12§-105 Ry—1 megohm, Y5 w. res. (For
22-196 Cp—.01 pfd., 600 v. cond. Model 8-46 only)
g.iiggz 5 —Vgavemaflgnet assembly BR125-331 gm—l}g%gom;. 7 ;- res.
- +—Osc. coi 25— ohm, 15 w. res.
95.905 T1—First i.f. trans. BR125-102 Ro—-1000 ohm, 1/2 w. res.
95-906 To—Second. i.f. trans. PB40400-1 Cia. C1B, Cic—Variable cond.
e E— PA4356-1 Cyq—Broadcast antenna trimmer
Part N BENDIX MODIEI.?i 335?1,3360,_ 636D ;ﬁz;;g-i gr——g;.zhce antenna trimmer

AK e COMNE w 0. ode an escription - —Short-wave antenna trimmer
ST o RO ST Tl RC1H16 Ri—220 ohm, Vs w. res. MC60G-241 Cr, Cro—240 uufd. mica cond.
E5-67 DEY STREET. NEwW Yor RC1H40 Ra, Ryg—22,000 ohm, Vs w. res. PC40HL-503 Co, Co—.05 élfd 400 v. cond.

WORTH 2-02B4.5 Ilgggggg Ilga—s;omigah;}r, Vi w. res. PC40HK-503 Cr, Cg, Cu, .05 ufd., 200
= «——470 ohm, Y4 w. res. v. cond.
RCIHSS8 Rs, R15~—470,000 ohm, V4 w. MC60G-050 Ciy—5 uufd. mica cond.
res. PA4356-2 yy—Broadcast det. trimmer

www americanradiohistory com
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MODEL VH=-91
A PROJECTOR

Ttis Ictest =ddition to the famous “EnsEn Hypex line
m-=ets -x cec] need for paging and intercommunication
applications. Farticularly efficient in the vo.ce fre-
quency runce, it delivers clear, intelligible speech with
maxinrum “‘pumch” to override high ncise levels.

By recson of an extremely clever mcunting bracket,
tkis pro'ector can be pointed in any directon and
securely locked into position with a single wing nut.
Two Lolkes in the bracket are provided for mmounting
oa table, wall, ceiling or a post.

The diaphroegm is cloth base, ph2nolic impeegnated.
Nom:nal voice coil impedance, 8 ohans; power kandling
capadity, 15 watts maximum speech signal irput. Two-
wire 3C cable is provided for comnections. Mounting
tacilifies are clso provided on the kracket forc 38"x %"
core or smaller trensformer. Because of the Hypex flare
jormulc, useful output is attained for a 100° tokal angle.

This new Eypex projector is now in production, de-
liveries are expected early in 1947 and literature will
Se available shortly.

JENSEN MANUFACTURING COMFANY
6617 S LARAMIE AVE, CHICAGO 38, U.S.A.
In Canada: Copoer Wire Products Lid., 11 King St. W., Taronto, Onl.

*Trade Mark Registered

www americanradiohisian. com
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Six Tube Superheterodyne
Receiver

House in an exceptionally artistic designed
walnut cabinet. The engineering on this
receiver is such as to provide good recep-
tion in the most critical locations. Built-in
loop antenna of special design. Broadcast

band 540 to 1620 KC. $23 65
»

30 Watts input. Price.....
Intercommunication System

RADIO KITS
Five Tube Superheterodyne Kit

Small Bakelite cabinet, size 9" x 57 x 6”, complete
parts (except wire and solder) for the construc-
tion of a standard superheterodyne receiver-using
50L6, 35Z5. 12SA7, 128Q7, and 12SK7. All parts

properly matched to chassis base. I
Price not including tubes......... ) .75
Five Tube Superheterodyne Kit

In a Walnut Veneer Wood Cabinet (size 12" x 8"
x 6") contains complete parts for a 5 Tube super-

het kit (less wire and solder) but including tubes

Brice, eacher 1o 240 $13.95

A low priced two-way system for execu-
tives, professionals and home use. Con-

sists of a master and one $l7 25
| ]

remote. Your Price.....

Phono Oscillator

Wire}ess phono oscillator transmits re-

cordings for crystal pickup or voice from

carbon mike to radio with- 3 45
[ ]

out wires. Price.......

Mallory Line Filter—useful in eliminating
noises froyn offending electric appliances
by installing the filter at source. Com-

pares favorably with filters $3 45
[ ]

Six Tube Two Band Superhetero-
dyne Kit

In a solid color wood cabinet (green, red), con-
tains all parts (except wire and solder) to con-
struct a high grade 2 band superheterodyne re-
ceiver covering regular broadcast and short wave
bands. Tubes consisting of 2-6SK7, 1-65Q7,
1-128SN7?7, and 25L6 included.
Price....c.inviueininnnnnnnns PO »

3 Tube Phono Amplifier

Complete with tone and volume con-
trol. Price. .....vviuvenn.. ........s . 5

listing at $10.00. Your cost. .

Speaker Repair Kit (Coldpatch).
Eliminates the use of 75°

RADIO DEALERS}
SUPPLY COMPANYZS™
135 LIBERTY ST., NEW YORK 6, N.Y.

All prices are F.O.B. New York City.

Write for our new catalogue showing new
test equipment, tubes and a large variety
of new replacement parts. We ship any-
where promptly

GET YOUR

LICENSE

IT'S EASY IF YOU FOLLOW OUR PLAN!
Thousands of new jobs are opening up—FM, TELE.
VISION, MOBILE COMMUNICATION SYSTEMS, are
only a few of the new radio fields which require licensed
operators.

FREE BOOKLET Tells you the Govern-

ment Requirements for all classes of commercial li-
censes. Saves you many hours of random, undirected
study. Assures a minimum of time in getting your ticket!

Approved for Veteran Training Under G- Bill of Rights

CLEVELAND INSTITUTE OF RADIO ELECTRONICS

Successors to Nilson Radio School, founded 1939
Smith Practical Radio Institute, founded 1934
RN-2 TERMINAL TOWER CLEVELAND 13, OHIO
MAIL THIS COUPON

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
RN-2 Terminal Tower, Cleveland 13, Ohio
Gentlemen: Please send your FREE Booklet, “How to Pass FCC License Examinations.”
(NOTE: This booklet does not cover examinations for Amateur Licenses.)

Commercial
Radio Operators’

FC

Don’t Delay—

 Write Today!

Name.

Address

City Zone State

3 It a Veteran check here
R R R R R S s T R S e T e
78
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| spectively,

i

| ing the beam later,

PA4356-2 Cio—Police det. trimmer
PA4356-2 Cig—Short-wave det. trimmer
MCG60F-510 Ci5—>51 upfd. mica cond.
AB3503-36 C,;—Broadcast osc. trimmer
AB3503-36 Cig—Broadcast osc. padder
PA4357-1 C,y—Police osc. trimmer
PA4357-1 Co—Short-wave osc. trimmer
PA4354-2 C.—1680 pufd. mica cond.
PA4354-1 C.—3320 pufd. mica cond.
AB43500-44 Coaa, Cogp—First if. trimmer
AB43500-55 Coa, Cosp—Second i.f. trimmer
PA4303-1 C.s—4 ufd., 400 . elec. cond.
MC60F-101 Co;, Cos, Cyo. Cos—100 ppufd.
mica cond.
PC40GK.203 Co—.02 ufd., 200 ». cond.
PC40GL-503 Ca1, C30—.05 pfd., 400 v. cond.
PC40GM-203  Cae—.02 pfd., 600 ». cond.
PC50GM-202 C.;—.002 ufd., 600 v. cond.
PA4300-1 Ciuss, Castr Can0—15/10/15 utd.,
450/450/450 v. elec. cond.
ECA MODEL 108
Part No. Code and Description
C-2Q-522 1 —Loop antenna
S-QL-105E 2 —Speaker
S-LR-120 8 —Osc. coil
S-LR-127 9 —Input i.f. trans.
S-LR-128 10—Output i.f. trans.
S-TA4-116 11—Output trans.
S-CE-126M 12—Elec. cond.
CM-103E 13—100 ppid. mica cond.
CM-112E 14—250 upfd. mica cond.
CP-122E 15—.002 ufd., 400 v. cond.
CP-104E 16—.02 pfd., paper cond.
CP-105E 17—.05 ufd., paper cond.
CP-105D 18—.05 ufd., 200 ». cond.
Cp-133D 19—.2 ufd., 200 v. cond.
$-Z2Q-500 20—V ariable capacitor and drum
S-SR-137 21—Sw.
S-RV-174-1 22—500,000 ohm vol. control
RS-186B 23—47,000 ohm, V4 w. res.
RS-220B 24—33 ohm, Y4 w. res.
RS-221D 25—82 ohm, 1 w. res.
RS-114B 26—100 ohm, Vs w. res.
RS-195C 27—1500 ohm, V5 w. res.
RS-195E 28—1500 ohm, 2 ». res.
RS-185B 29—-2200 ohm. Y4 w. res.
RS-222B 30-—18,000 ohm, % w. res.
RS-197B 31—22,000 ohm, V4 ». res.
RS-120B 32—100,000 ohm, YV w. res.
RS-190B 33—220,000 ohm, Y4 ». res.
RS-189B 34—470,000 ohm, Yy w. res.
RS-223B 36—2.2 megohm, res.
IP-115 37—Pilot light
CP-116D 38—.005 ufd., 200 v. cond.

—B0—

4-Element Array
(Continued from page 47)

6 2” beehive metal-base standoff in-
sulators.

8 3, ” thinwall conduit connectors.

1 section 5 long, 1%4” dia. thinwall
conduit.

The 10 foot section of 1%4” tubing is
laid out on a flat surface, and marked
at intervals of 3’ 4”. Two of the 1”
dia. ten foot sections are placed, re-
at the first and second
marks from one end of the boom and
carefully brazed, making sure they are
at exact center and at 90 degree angles
with the boom itself. Next, the five
foot section of 14" tubing is similarly
affixed to the boom at the next mark,
but on the opposite side from the pre-
vious sections. A study of the diagram
will show the method of assembly at
this point. After this joint has cooled
sufficiently, braze another of the ten
foot sections of 1” tubing, on the same
side of the boom as the other ten foot
lengths and in exactly the same man-
ner, at the final mark, making sure
that all angles are 90 degrees, and that
the tubing element lengths are brazed
at the exact center. Failure to ob-
serve this will entail trouble in tun-
and will give
power loss and a distorted pattern.

The remaining length of 1” tubing is
then cut at its exact center; this is the
dipole proper (when the tuning stubs
in each end are added). These two 5
sections are then mounted with a two-

RADIO NEWS
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change pitch and direction almost
instantaneously with the improved
Presto 8-D Recorder

The Improved Presto 8-D Recorder is equipped with a reversing
device for the feed screw. Result: Six feed pitches, inside-out and
outside-in, using only one feed screw. This feed screw need never
be removed from the recorder. Thus, changes in pitch and direction
are accomplished within a matter of seconds. y

The Presto 8-D Recorder is the easiest and most convenient
machine to operate because of the arrangement of its controls and
the cantilever overhead which saves lost motion in operation. Its
unusually heavy construction assures high fidelity masters and

instantaneous recordings.

For full specifications of
the Presto 8-D please write
Presto Recording Corporation,
242 West 55th Street,

New York 19, N.Y.

To insure future delivery
within a reasonable time, we
suggest you place your order
now for immediate listing.

[ RECORDING CORPORATION
242 West 55th Street, New York 19, N. Y.
] Whalter P, Downs, Ltd., in Cunada

Weorld’s Largest Manufacturer of lnstantaneous Sound Recording Equipment

February., 1947

79
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REAL SATISFACT y
IoNMWfoz vy

with these superlative values in permanentl

savings by the RADIO SHACK!

consisting of

3 RECEIVERS -—— covering frequencies .of 190-
550 ke: 3 me; and.6 — 9.1 mc; tubes
included are: 128K7 — RF amp; 12K8 —
mixer; 128K7 — lIst 1F; 128K7 — 2nd
IF; 12SR7 — diode det & CW osc; 12A6
output or AF.

2 XMTRS — coveting frequencies of 3 — ¢
me and ¢ — 5.3 mc; tubes included are
1626 master oscillator driving two parallel
1625's; a 1629 magic eye tube and a cal
ibrating crystal are also furnished

You'll find a myriad of uses for this
parts of which are in themselves worth many
price at which the Radio Shack brings
assembly. The receivers are gr
effective on 40 and 80 meters — with amp!
__ usable on phone or CW — output at
The amazingly low price is possible because
ment is slightly used — bu

many years

1o give You
TREMENDOUS BARGAIN!

+ % BC-271 FREQUENCY STANDARD

: 135 for
to meet FCC Regulations par‘y lgllblc. o eredyne

¢ on most rec

This extremel

Now it's easy
5th harmoni

urement O
e adily checks up to

ter T€ 1
(ur::i“:le; clz; l{\2€5:\: harmonic on the better receivers.
Fundamemul ranges 125250 & 2000-4000
KC.

Srability better than 005%.
Works on 110 v. a-¢, vibrapa

be used 4
s::’“ beusee'mg articles l,ellmg
it into 2 VFO that cant be
today’s market.

ck, or batteries.
rator — an
how to make
dup\icaled in

i igi \
lete with tubes, _ongmal crystal
pchans. First quality — €3t hard-
ew. Immediate express shipment.

BC-348 RECEWER

Furnished com
and calibration
ly be told from ™

* *x X

NOW for
kit available.

# % % SCR-274-N COMMAND SET

stack of gear, the

you the entire
eat for stand-by user —
le bandspread
8000 or 600 ohms.

¢ it's in hrst class shape
service. DON'T MISS

Crys!a\ filter

4 DYNAMOTORS -— for 12-volt d-c service;
each receiver has its own dynamotor an
another dynamotor powers the transmitters

and modulator.

1 MODULATOR — with carbon mike input
to 1625 screen-grid modulator with 12J5GT
side-tone oscillator and VR150-30 regulator.

29 TUBES — a complete set for each unit.

2 TUNING .CONTROL BOXES — 1 AN-
TENNA COUPLING BOX with RF am-
meter, antenna relay, and 5000 velt, S0
mmid. W.E. vacuum condenser.

times the

the equip-
ready
THIS

regular

eivers

..
“The best military receiver for amate‘\:.r uss:“-
is what many wise hams say.abou}l 1! ‘fsrband
sitive, smoo!hmperaﬁng, heavily-built, e
receiver. Check these features and youll =

why!

Automatic noise com-

itching—200-
6.b560"0dki‘:m1?;“2-g 5 — pensators
6 — 95 — 135 — TUBE
o LINE-UP
Constant sensitivity on 15t RE — &7
all bands. 2d RE — 6K7
Temperalure»compensa!ed oscillator. 1}512 ]O)fl i 6C5
AVC - MVC - BFO. Lt Db KT

Qutput at 300 or 4000 ohms. el lg - ==
Smooth vernier wning; 90 wrns of tuning knob for each band. (3‘,:‘0 “:sc}._ =
ished complete with builtin dynamotor for 28-vollt dﬁ Jud Det
Hae d 'lsd jnstructions for change-over to. 110-vol IO: nd. Out — 41
Ny jmmediate express shipment. Con-  yR° — 991

\ tally, there’s no

y usable gear brought you at amazing

*%x SCR-522 VHF XMTR-RevR

work in the 100.156R'G for your

MC SPECTRUM

FIXED ST CRYSTAL.
ATION SERVICE. 1deql :?N:»::u“ —
TEUR, Ex.

PERIMENTAL,
. AIRC
RAFT, MARINE, RAILROAD, PoLiC
\D, E. and EXPE
RI-

MENTAL woRrk.

Here's the set that is so 80od it was m

equipment jn all A >
nOW you ca merican or Britj ade standard Tus
original cos(.n have it ar only arl{:’slil g:::zt—ofapd - L.ms.u’
its RECEIVER
THIS VE
A 10tube sy pe;rﬂ:E SET GIVES vou 'gggg i{;‘x::n L
. €| .
a squelch circuit wi,?szzseh;':‘gelver that includes gggg garm. Gen.
arm. Amp.

ground noise when no relay to kill back.

3 microvolts f signal i A
sensieive s be .
A Taube, 1o nsitivity at 10 millizlits"ezc:lved; 125G7 9nd IF
15 wans, | Peraturestabilized Xmir delj . llggg‘ll)srd L
elivering et, 1st IF

and AVC
12J5GT 2nd AF

A remote control bo:
12AH7GT Qsc and

) X givi)
of four sending an 81ving push-button selection

A 28.volt ¢ d receivin,
< d-c dynam g channels.
. fit in mobile se"_ice-ttolor to power the entire out. AF squelch
urnished wi
detailed ins"l"r‘u"c nl‘z)dl set of tubes, connecti TRANSMITTER
ns, as published ting plugs. and 6G6C Osc

in Radio News,

; . f
Service. Condition =
° ‘?o""d_s- {Inciden-

nd eight crystals

converting to a-

like new;” total 12A6 Ist harm. amp

832 2nd

832 Pwr. ';;‘n'g‘ amp

65G7 Speech amp
— 12A6 PP mod

C powered
. amateur
weight — abouy )

tn your 5}“'Pmeme)’f"a charge if y,

* x x AAF XMTR BC-375-E

We're back agai vi
r gain with more of th
chuonal valu_es in transmitling geareseCoer:
plete outfit includes seven of the .luni :
E:uts(j covering 200 ke to 12,000 ke (excengl
B(??M%BAI band), plus antenna tuning unl;l
B, 305, with variometer and tap switch, plus
ﬁlyte?mlg;ge:n"tp& 1_3-(330with relay, fuses, and
§ 8 output is to 75 wauts, de. .
‘c:%r:r:lx-frell];ency; RF meter reads anﬁze::a
o amperes‘. plate meter range is 9-500 milli-
is brand new gear is furnished compl i
[ & ete wit
am2ll':i master oscillator, 211 RF powerpampli‘:ilel‘-‘ {i(x)'eelube*sl
100pplag;: ;r’“;on‘c\:[ oscillator, 2 — 211's PP r'nodt;lifz?
P - - s.
maintenance. OR‘[)E"}‘{“%\J(;?WV?I;S g il of HEang

The whole rig weighs over 400 pounds so

it's shipped by freight. Price, complete — only $45.00.

Remit in full — No C.0.D.s.
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TWELVE

FREQUENCY KIT 2: 25 RESISTOR MOUNTING STRIPS AND
CRYSTALS TERMINAL LUGS
$3.85 Contains 9 bakelite -esistor strips for mounting 2. 4. 9.

. 23, and 28 resistors which may be cut apart for any re-
Contains assorted frequencies between 3.000 Ke. quirement. Also contains sixteen 1, 2, 3. and 5 tug termi-
and 8,000 Kc. in FT 243 crystal holders. We pick nal strips

at random from mixed supply and cannot select fre- C lete Kit
‘l quencies. ompiete Ki

.$0.95
AN/PRS-1 MINE DETECTOR

For detecting metallic and non-metallic substances by
oral or visual indication. Used for locating pipes, treas-
ure, etc. Complete as shown with spare tubes, carry-
ing case and ready to operate by connection of batteries ITEMS -FOR THE RADIO AMATEUR,
not included. Shipped in original overseas moisture- EXPERIMENTER OR SERVICE MAN

proof container.

Complete Kit of 12 Crystals.. ... $3.85

Available in kit form at a small friction of their original
"""""""""" . cost—ail brand new.

KIT 3: 24 TUBE SOCKETS

Contair ng he following ~ew Ceramic lo-loss sockets: 2-

«  Acorn, 6 ocss! Amphenol. 9-6 prong Mdien, 4-5 prong wafer.
4.4 prong v ater, 2 molded bakelite, 2 octal temale plugs and
2-7 prong tube tester sockets with center socket tor checking
pilot lamps

Complete Kit J PR mes————aa. ¥ - 11

KIT 4: 6 ROTARY TAP SWITCHES

Contains: 1-3 pole 11 position non-shorting; !-2 pole 5 posi-

KlT 5. 10 POTENT!OME_ERS tion non-shorting; 1-6 pole 4 position non-shorting; 1-1 pole 9

position non-shorting power tap; | ceramic insulated special;

Contalns 3..5 meg. carbon with %" lengtt shaft, 2-3500 1-6 pale 4 position with double contact wipers on 4 poles and 2
ohm carbon 1% shaft, 1-1000 ohr wre wound %" pasitions on 5th pole.

shaft, 1-dual 25,000 ohm wire wound witn %" shaft, 1- Complete Kit of 6 Switches.... ... . $1.85

dual 30,000 ohm wire wound
with 3g* shaft, 2-100 obhm
wire wound with screw driver
adjustment.

CARBON THROAT MICROPHONE

Ideal for plane, portable, or mobile operation, also for construction of lie
detectors, toys, efc. You can't afford to be without a few at the price. Ad-
justable elastic strap fits any neck. Works into 200 ohm impedance input

Complete Kit of
B circuit. Used, but in good condition.

10 Potentiometers ......$2.85 $0
.$0.25 each

Radés Company

Price.. ..

130 W.New York St.. IndiAunu'poIis 4, Ind.

Febraary, 1947 21
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(Continued from page T4)

' What’s New in Radio

| ment directly proportional to G. and

RAD IO PAR Ts | a properly measuring

an d : Short and open tests of every tube ele-

ment are also possible. Gas tests may |
EQUIPMENT

run on all tubes with this instrument.
SIGNAL CORPS JACK BOX

Cast aluminum box held together
by Il banana plugs; 2 jacks, |
single and | double circuit, po-
tentiometer, and double deck
hand switch. Single unit 59¢. Lots
of 10 45¢c. Lots of 100 38c.

OIL-FILLED CONDENSERS

The entire unit is housed in a 10" x

enamel finish, tan with brown trim.
An attached handle provides easy port- |
ability.

The Triplett Electrical Instrument
Co. of Bluffton, Ohio will provide ad- |
ditional information on this unit upon
request.

1

PHONO OSCILLATOR
D & M Manufacturing Company of

6 x6 x6 MFD. 90 60 cycle.... Midland Park, New Jersey are intro- |
.05x.05x.05 MFD. 150 V......... 75 ducing a new phono oscillator which |
.22x.22x.22 MFD. 300 V......... 75 may be used to link any record player |
1.0....MFD..... 400, ... 00uns .60 or automatic record changer with any |
1.0....MFD..... 2000 srererirs « o7 . 1.50 standard broadcast receiver. ;
;(2)' i, 'x\‘;g """ 288 """""" ;g With this unit no wire connections |
20, . 'MFD'::::IOOO: """""" 1'00 between the record player and the ra- |
2.0....MFD..... 1500........... 1.25 || dio are required. An unusually strong
2.0....MFD..... 2000. . ......... 1.50 signal completely blankets ordinary
4.0....MFD..... 600.....uun.n. .60 static or extraneous noise when the |
4.0....MFD..... 1000, . ...cunnne 1.00 unit is located within 50 feet of the
5.0....MFD..... 330 60 cycle.... .60 receiver.
5.0....MFD. ... 150 500 cycle... .50 This oscillator, because of its small
,558""m£g """ 288 """""" '28 size, may be mounted in almost any
6.0....MFD.....1500. . .0ouin.. 150 || vecord player. The unit weighs only
7.0....MFD..... 600........... .75 || 12 ounces including the tube. A dual
8.0. ... MFD..... 500 . ..0u..ns 60 || purpose 12SL7 is used, the rectifier
2.0....MFD..... 600 60 cycle.... .60 portion carries a load of less than 2
12.0...MFD..... 330 60 cycle.... .50 || ma. which assures long tube life. |
14.0...MFD..... (X0X0) TR 75 Transmitting frequency may be per-
15.0...MFD..... 300V..ooevnn.n 75 meability tuned, by means of a slotted
20.0...MFD..... 330 V 60 cycle.. 1.00
650.0. .MFD..... 80 W V (Cor-
nell Dubilier). 1.00
SPECIAL PRICES ON
LARGE QUANTITIES ‘
RECORD CHANGERS
Detrola—late model . $16.50 net
Crescent—late model . $17.50 net
RADIO KITS
6 Tube "Super Het" .. . .1 . $14.95
5 Tube "Super-Het" AC-DC... $12.95
Special 5 Tube "Super Het" with Slide
Rule Dial .................... $19.95 || | screw, through a range from 550 to
1550 ke. Units are shipped tuned to
25% Deposit with order, Minimum order $2.00. 600 kc. Second harmonic transmis-

sion is equal in strength to transmis-

instrument. |

10” x 5%” metal case of hammered |

sion on the fundamental frequency so
that in many cases the radio receiver
can pick up the recorded music on

LIBERTY SALES CO., uc

115 WEST BROADWAY - NEW YORK 13, N. Y.
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he prodhcts of peace. Insure
v thef cofrectness of this im-
' . portant part of your product
| & ' by specifying El-Menco Ca-
& f i

1 - Wiite on your firm letterhead for our catalog.

pacitors.

Foreign Radio and Electronic Manu-
facturers communicate direct with our
export department, at Willimantic,

Connecticut for information.

THE ELECTRO
MOTIVE Mfg. Co., Inc.

Willimantic, (.fonnectitg_i

Phono-Bargains

| Tube Phono Oscillator. ... .. .. ... ... $3.95
uses 117N7 GT tube (less tube)
Webster “56” Record Changer....... $26.66
automatically stops after last
record is playe
AC-DC Phono-Amplifiers
completely wired
I TUBE uses 117TLT ... ... . coivvieener.. $2.06
2 TUBE uses 50L6 & 35Z5 ........ 2.94
3 TUBE uses 50L6-12J5-35Z5 ............. 3.53
4 TUBE uses 128L7-35Z5-33L6-35L6 ...... 5.29
(less tubes, speaker & volume control)
Phono Motors with Turntables........ $3.49
2 Post V.M. Record Changer. . ........ $11.95
3 for 352.00
Portable Phonograph Case
Two-tone Leatherette flnish,

dimensions
$9

153%”7L x 143%”W x 8”H

Portable Automatic Phonograph Record-
Changer Case $14.95

TEST EQUIPMENT

McMURDO-SILVER “VOMAX"

volt-ohmmeter . ... ... ... ... ... ........ $59.85
McMURDO MODEL 905 ‘‘SPARX”
signal tracer ............ ... oo $39.90

All items subject to prior sale

20% with order, balance C.0.D. We Drepay express
on $50.00 orders in U.S.A.

ELECTRONIC PARTS, Inc.

Dept. A2
622 W. Randoelph St. Chicago 6, IlI.

T P e R R ST T
RADIO NEWS
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WELLS FAMOUS
RADIO (OMPONENTS
NowW RURILABLE

AT YVOUR JOBBERS!
EaRED

Sec for yourself the truly remarkable values in the
finest of Government inspect: 1 radio-electrical
equipment that can now be obtained right in vour
own area. You will find a wide selection of
condensers, resistors, relays, volume controls,

FOR THIS
DISPLRY

switches, transformers, transmitting tubes,
etc.—all priced at a. fraction of their original
cost. This new Wells service is being established
to help you choose vour exact requirements from
local stock.

David White Radio Supply Co. Lurtz Electric Company

1222 Main St. 210 N. Illinois St.

Liwle Rock, Arkansas Belleville, Illinois

All-State Distributing Co. Pioncer Rudio Supply Corp.
2407 Ross Ave. 2115 Prospect Ave.

Dallas, Texas Cleveland 15, Ohio

Marsh Radio Supply
526 W. State St.
Milwaukee, Wisconsin

THESE LEADING PARTS DISTRIBUTORS ARE NOW FEATURING WELLS DISPLAYS

Jobber franchises arranged exclusively by Hutchins Industries, 325 W. Huron Street, Chicago 10, lllinois

James W. Clary Company Chambe¢rs Radio Supply Co.
2024 4th Ave. N. 1104 Brogadwn_v
Birmingham, Alabama Cincinnati. Ohio
Southcastern Radio Parts Co. De¢nison Radio Supply

442 W. Peachiree St. N.W. Denison. Texas

Atlanta. Georgia

Radio & Teievision Equip. Co.
207 Oak Sc.
Santa Ana, California

MWELL

If your jobber does not yet have his Wells display,
write direct for catalog of the components in which
you are interested.

SALES, IR,

February, 1917

4717 W. MADISON ST., DEPT. R-2, CHICAGO 44, ILL.

B3
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PRICES DOWN!

® Our policy has been value for
high-quality merchandise . . .
and, despite high prices,
we adhere to our principles.

ALL-STEEL
CABINETS

No. 1! — Standard AIRCRAFT
MOBILE cabinet 137x107%9” _ black
“ crackle finish with 3” Lord mount.

Shpg. wt. 15 Ibs., $|.00

only
No. 22—5” SPEAKER Cabinet with
black crackle finish with rear cover and
posts for mounting. Shpg. wt.

S51bs. only...o.iiieivninnnnn. 75C

No. 33
P.M. SPEAKERS

4” P.M. i .
P Alnico 5 $ I .44 .

Lots of 5.......... .
5” P.M. Alnico 5.

No. 44
2 ft. lengths (approx.) of 72
ohm coax ........ ea. c
10 ft. lengthe (appro: f 7 conductnr
vinylite shielded cable........ .. 55¢
20 ft. lengths (approx.) of 7 conductor
vinylite shielded cable.......... 88¢
125 ft. lengths (approx.) of 3 conduc
tor # 18 outdoor phone wire...... 75¢
No. 55
TRANSMITTING
TUBES
We did it before and we are doing it
againl
No. 866A ..... 75¢ No. 1825 ......
No. UH50 ..$1.50 No. 5BP4 ..355.8"
No. 250TH ..$7.95
No. 66
SELENIUM
RECTIFIER

v MA—tor use in AC-DC sets re-
Dlacing rectifiers etc. Packed 12 to

a4 box. Minimum sale 12...... ea. 90¢
No. 77
Complete with 6317 and 6V6 tubes—
easy conversion to a good power
0] o] 8 S S A S S 8550 6568 00 866050 6 6 95
RCA # 195A Volt Ohmyst ............ $ 69.50
RCA # 162C Chanalyst ..,.... «... 162.50
RCA # 167B Test Oscil]ator .. 63.75
WESTON # 697 V.