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Surveys show—

That approximately 64% of the prospects for new
radio sets in your community—have not yet decided
where they will buy their postwar radios.

There is still time for independent radio and electrical
dealers to keep the radio business where it belongs.
Tie in now with the Meck program—the only consumer
advertising program devoted to selling the public on
the DEALER.

Ask about the Meck Preferential Dealer Plan.
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National Radio
Institute
31st Year of
Training Men
for Success

in Radio

A SPARE TI

v |

You Build These and Many

Other Radio Circuits with
6 Kits of Parts | Supply

By the time you’ve conducted 60 sets of
Experiments with Radio Parts I supply,
made hundreds of measurements and ad-
justments, you'll have valuable PRACTI-
CAL Radio experience for a good full or

part-time Radio job!}

You build MEASUR-

ING INSTRUMENT

above early in
Course, useful for
Radio work to plek up

EXTRA spare time
money. It is a vacu-
um tube multimeter,
measures A.C., D.C.,
R.F, volts, D.C. cur-
rents, resistance, ie-.
ceiver output,

Building the A, M.
SIGNAL, GENERA-
TOR at right will give
you valuable experi-
ence, Provides ampli-
tude-modulated sig-
nals for test and ex-
perimental purposes.

You build the
SUPERHETEROQ-
DYNE CIRCUIT
above containing a
preselector oscillator-
mixer-first  detector,
i.f. stage, diode-de-
tector-a.v.c. stage and
audio stage. It will

bring in lecal and
distant stations. Get
the thrill of learning
at home evenings in
spare "time while you
put the set through
fascinating tests!

SAMPLE LESSON

FREE

The men at the right are just a few of many
I have trained, at home in their spare time, to
be Radio Technicians. They are now operating
their own successful spare time or full time Ra-
dio businesses. Hundreds of other men I trained
are holding good jobs in practically every branch
of Radio, as Radio Technicians or Operators.
Doesn’t this PROVE that my ‘‘50-50 Method’’
of training can give you, in your spare time at
home, BOTH a thorough knowledge of Radio
principles and the PRACTICAL experience you
need to help you make more money in the fast-
growing Radio industry?

Let me send you facts about rich opportuni-
ties in the busy Radio fleld. See how knowing
Radio can give you security, a prosperous future
. . . lead to jobs coming in Television and Elee-
tronics. Send the coupon NOW for FREE 64-
page illustrated book, ‘“Win Rich Rewards in
Radio.”” Read how N.R.I. trains you at home in
spare time. Read how you practice building,
testing, repairing Radios with SIX BIG KITS of
Radio parts I send as part of your Course.

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

The Radio Repair business is booming NOW.
There is good money fixing Radios in your spare
time or own full time business. And trained
Radio Technicians also find wide-open oppor-
tunities in Police, Aviation and Marine Radio,
in Broadeasting, Radio Manufacturing, Publie
Address work, etc. Send for free book whieh
pictures your present and future opportunities.

Think of the boom coming now that new Ra-
dios can be made! Think of the backlog of
business built up in all branches of Radio! And
think of even greater opportunities when Tele-
vision and Electronics are available to the pub-
lic! Use only a few hours of your spare time
each week to get into Radio NOW. You may
never again see the time when it will be so easy
and profitable to get started. Mail coupon for
complete information.

Many Beginners Soon Make $5, $10

a Week EXTRA in Spare Time

The day you enroll I start sending EXTRA
MONEY JOB SHEETS to help you make EXTRA
money fixing Radios in spare time while learn-
ing. You LEARN Radio principles from my
easy-to-grasp Lessons — PRACTICE what you
learn by building real Radio Circuits with the
six kits of Radio parts I send—USE your knowl-
edge to make EXTRA money while getting ready
for a good full time Radio job.

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

MAIL THE COUPON for your FREE copy of
my 64-page book. It’s packed with facts about
opportunities for you. Read the details about
my Course. See the fascinating jobs Radio of-
fers. See how you can train at home. Read let-
ters from men I trained, telling what they are
doing, earning. No obligation. Just MAIL COU-
PON in an envelope or paste it on a penny
postal. J. E. Smith, President, Dept. 6AR, Na-
tional Radio Institute, Pioneer Home Study
Radio School, Washington 9. D. C.

I will send you a FREE Lesson, ‘¢Get-
ting Acquainted with Receiver Servicing,’’
to show you how praectical it is to train for
Radio at home in spare time. It’s a valuable
lesson., Study it—keep it—use it—without
obligation! Tells how Superheterodvne Cir-
cuits work, gives hints
on Receiver Servicing,
Locating Defects, Re-
pair of Loudspeaker, L.F.
Transformer, Gang Tun-
ing, Condenser, ete. 31
illustrations.

ETTING ACQUAINTED WITH
RECEWER SERVICING

My Radio Course Includes
TELEVISION
FREQUENCY MODULATION

January, 1946
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J. E. SMITH, President, Dept. 6AR
National Radio Institute, Washington 9, D. C.

Without obligating me, mail your Sample Lesson and 84-page Dook.
I am particularly interested in the branch of Radio checked be-
Please write plainly.)

Aviation Radio

[ Operating Broadcasting Stations
Army, Navy Radio lobs
Operating Police Radio Stations
Operating Ship and Harbor
Radio

(If you have not decided which branch you prefer—mail coupon for
facts to help you decide.)

L----u&-m----m---------v--------

i
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REG. U.S. PAT. OFF.
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AMATEUR A OLIVER READ. WIETI
Introduction to U.H.F. Frequency Measurements. . .......... Guy Dexter 32 Editor
135 to 500 Mc. Signal Generator. .. .....John Wonsowicz, WoDUT, znd : WM. A. STOCKLIN

Herbert S. Brier, WoOEGQ 35 Ass’t to the Editor
Unusual Transmitter for 28-54 Mc............. -Rufus P. Turner, W14AY 40

International Short-Wave...._........................Kennetb R. Boord 43
R.F. Chokesat UH.F...........oooiiiiiiiiiiiivcinn oo WL . Stolze 54

JOE MARTY, JR.

Associate Editor

A Simple Remote Tuning Device for Receivers. .Capt. E. L. Hannum, Jr. 76 H?ZZEE;';;?{.?E
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The Army’s Radio Relay Equipment..................Andrew R. Boone 25 FRED HAMLIN
FM in Canada.........................cooooioooo. . . Dorothy Holloway 30 Washington Editor
From Studio to Master Control..........................Henry J. Seitz 47
Listening to the World...............................Christopher Cross 64 E. H. SEHNERT
Chief Draftsman
SERVICE R. S. RUPJACK
N )
Resistance Measurements..........................Shepherd Litt, W2LCC 44 folf rtis

R.F.-LF.-A.F. Signal Tracer..........coc.ocvuvueunn...Vincent Cavaleri 50
Television Sweep Oscillators.........................Edward M. Noll 52 I —
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Television for Urbanized Areas.........................George Duvall 88 JOHN RONAN, JR.

Midwest Adv. Myr.

GENERAL WM. L. PINNEY
- Western Adv. Mgr.
Forthe Record.....covvivrininenenennennn.

Spot Radio News. ....o.uitiiniiiiiii it iie e iieeiieeiininneannn. 12
Radio Operated Airplane.............ccevvvvenvnvenn.. .S R Winters 29
Improved Sound Reproducer.........................Christian A. Volf 38

QTC. it iie i ciieennninnnennennsCarl Coleman 56
What's New in Radio. . .vvvuerinrrineriniinneeeenerenseeeseennee... 68

The Signal Corps On—and In—the Air............coivviinennnnn... 94
Letters from Our Readers. .....vvvvinniniinirirennnnnnnnseeenannaa. 118
Manufacturers’ Literature
Within the Industry.. .......ooiiiiiinniieiiiiininnneennennnnennn.. 136
Index to Volumes 33-34 .. 0..uuunueereeneennnunreeosennennnnnnanaes, 142

ADVERTISING

Cover Pboto
COPYRIGHT, 1946 ZIFF-DAVIS PUBLISHING COMPANY By FRANK ROSS
185 N. Wabash Ave., Chicago 1, IiL

Oa Infra-red drying ovens

My d to d onent
Ny ) . ) used to dry compon

3’ . BRANCH OFFICES: NEW YORK, WASHINGTON, LOS ANGELES, TORONTO parts of a radio chassis

S é% IFF . after tropicalization treat-

*®

% 3 WII.I.IAN! B. Z ment. Conveyor belt moves

%Im (4 Publisher

chassis assemblies through

the oven at a rate equal

B. G. DAVIS C. R. TIGHE GEORGE BERNER to the drying time of the
General Manager Ass’t to the Publisher Advertising Director lacquer. Photograph taken

. at the Farnsworth Televi-
HERMAN R. BOLLIN i H. G. STRONG H. ). MORGANROTH sion and Radio Corp’s.
Art Director Circulation Director Production Director plant at Marion. Indiana.

RADIO NEWS is published monthly by the Zifi-Davis Publishing Company, 185 N. Wabash Ave.,
35 cents; in Mexico, South and Central America, and U. S. Possessions, $3.00°(12 issues); in Canada
all other foreign countries $4.00 (12 issues). Subscribers should allow at least 2 weeks for change of address. All communications about subscriptions should be addressed to: Director
of Circulation, 185 N. Wabash Ave., Chicago 1, Iil. Entered as second class matter March 9, 1938, at the Post Office, Chicago, Illinois, under the Act of March 3, 1879. Entered
ag second class matter at the Post Office Dept., Ottawa, Canada. Contributors should retain a copy of contributions and include return postage. Contributions will be handled
with reasonable care but this magazine assumes no responsibility for their safety. Accepted material is subject to whatever revisions and by-line changes that are necessary.
Payment, made at our current rates, covers all authors’, contributors’, or contestants’ rights, title, and interest in and to accepted material, including photos and drawings.

Chicago 1, TII. Subscription Rates; in U. S. $3.00 (12 issues), singie copies
$3.50 (12 issues), single copies 40 cents; in British Empire, $4.00 (12 issues);

Other Zifi-Davis Publications: Radio & Appliances, Radio-Electronic Engineering, Plastics, Flying, Industrial Aviation, Popular Photography

4 RADIO NEWS

www americanradiohistorv com


www.americanradiohistory.com

HALLICRAFTERS NEW $600,000 HOME NOW UNDER
CONSTRUCTION.

R 2o, T —— —

ERER
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Hallicrafters and Very High Frequency

Based on the facts in the case, Hallicrafters can stake out a
very strong claim to leadership in the very high frequency
field. The facts include such things as the Model $-37, FM-
AM receiver for very high frequency work. The Model S-37
operates from 130 to 210 Mc.—the highest frequency range
of any general coverage commercial type receiver.

Hallicrafters further supports its claim to domination in
the high frequency field with the Model S-36A, FM-A M-
CW receiver. The 36A operates from 27.8 to 143 Mc., covers
both old and new FM bands and is the only commercially
built receiver covering this range.

Further developments in this direction can soon be revealed -
adding further support to Hallicrafters claim to continued supremacy
in the bigh frequency field.

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

COPYRIGHT 1945 THE HALLICRAFTERS CO.

www americanradiohistorvy com
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IN A SERIES OUTLINING FADA'S COMPLETE DEALER PROMOTION PLAN

THAT SELL

AS THEY TELL

L e
R R
e R

iy N, i Our dealer help plan is so thorough and
Y/ 8 A])A so extensive that it will gldadden the heart
/ of every Fada dealer. From national ad-

Radib vertising to point-of-sale promotion, we
— 3 haven’t overlooked a thing.

For example, here are two beautiful
neon-light signs available to our author-
ized dealers. These signs add drama to
your display rooms; they attract crowds
of new customers fo your ‘place. Yes, they
build radio sales — Fada sales — because
they emphasize the point that Fada radios
have been “famous since the very begin-
nings of radio reception”. Both are signs
YOU CAN ALWAYS DEPEND ON that “sell as they tell”.

Write for detailed information on Fada
dealer franchise.

\ \

| Radio

OF THE FUTURE

- Famows Scuce Broadeasting Began!

RADIO NEWS



www.americanradiohistory.com

CLINIC | »\ ...

I1L SHOW YOU HOW TO SUCCEED.RADIO

" AlL WORK GUARANTEED

RADIO-ELECTRONIC
SERVICE ENGINEER

A GOOD JOB IN RADIO &
TELEVISION BROADCASTING

A RADIO SERVICE
BUSINESS OF YOUR OWN

F. L. Sprayberry, one
of the country’s fore-
most Rodio Teachers.

NOW YOU CAN PREPARE AT HOME IN SPARE
TIME FOR AMAZING OPPORTUNITIES AHEAD IN

RADIO — ELECTRONICS —TELEVISION

The offer I make you here is the opportunity

[v supPLY A
FULL RADIO SET
for pructical easy

LEARNING

of a lifetime. It's your big chance to get ready
for a wonderful future in the swiftly expand-
ing field of Radio-Electronics INCLUDING
Radio, Television, Frequency Modulation and
Industrial Electronics. 13e wise] NOW'S the
time to start. Opportunities ahead are tre-

mendous! No previous experience i8

necessary. The Sprayberry Course

Prepares You for a Business of Your
Own Or Good Radio Job
My training will give you the broad, funda-

mental principles so necessary as a back-
ground, no matter which branch of Radio you

SPRAYBERRY TRAINI“G GIVES YOU BOTH
TECHNICAL KNOWLEDGE—SKILLED HANDS

There's only one right way to learn Radio
Electronics.  You must get it through sim-
nified leskon study combined with actual
“shon”® practice under the personal guidance
of a qualified Radio Teacher. It's exactly
this way that Spravberry trains you . . , sup-
plylng real Radio parts for learn-by-doing ex-
betience Tight ut home. Thus, you learn
faster, your understanding {s clear-cut, you
acquire the practical *‘know how’’ essential to
a good-paying Radio job or a Radio business
of your own,

I'N Show You a New, Fast Way to Test
Radio Sets Without Mfg. Equipment

The very same Radio I'arts I supply with your
Lourse for Kaining pre-experience in Radio
Repair work may be adapted through an ex-
clusive Sprayberry wiring procedure to serve
for complete, fast, accurate ladio Receiver
trouble-shooting. Thus, under Spravberry
methods, you do not have one cent of outlay
for manufactured Test Equipment which is
not ouly expensive but scarce.

DON'T PUT IT OFF!

Get the faets about my training—now! Take
the first important step toward the money-
making future of your dreams. All features
are fully explained in my big, illustrated
FREL Catalog which comes to you along with
another valuable I'IREE book you’ll be glad to
own, DMail Coupon AT ONCEL

ATTENTION VETERANS!

The Sprayberry Radio-Electronics Home
ftudy Course has heen fully anproved for
Veterans Training under the G.I. Bill of
Rights. This is important to you! It's
your opportunity to get our complete Ia-
dio Training through Goverament grant.
Find out about your eligibility AT ONCLK!

| e e T T e SRR FUT: e e e e

January, 1946

starts right at the beginning of
Radio.
rets the various suhjects across in
such a clear, simple way that you
understand and remember,
you can master my entire course
in vour spare time. It will not
interfere in any way with vour
present duties.
Training, you will receive my
famous BUSINESS BUILDERS
which will show you how to make
some nice profits while learning.

wish to specialize in. I make it easy for you
to learn Radio Set Repair and Installation
Work. [ teach you how to install and repair
Electronic Equipment. In fact, you'll be a
fully qualilied RADIO-ELECTRONICIAN,
equipped with the skill and knowledge to per-
form efficiently and to make a wonderful suc-
cess of yourself,

You can’t get lost. It

And,

Along with your

JUST OUT! FREE!

‘‘Mow to Read Radio Diagrams and
Symbols'’

Yy

. . . a valuable new book whieh ex-
plains in simple English how to read and
understand any Radio Set Dlagram. Pro-
vides the quick kKey to analyzing any
Radio clrcuit, Includes translations of
all Radio symbols. Send for this FREE
book now, and along with it I will send

you_another big FREE book describinz

my Radio-Electronie training.

SPRAYBERRY ACADEMY OF RADIO

F. L. Sprayberry, Pres.

Room 2516

Pueblo, Colorade

Please rush my FREE copies of “HOW TO MAKE
MONEY IN RADIO, ELECTRONICS and TELEVI-
SION,” and “HOW TO READ RADIO DIAGRAMS
and SYMBOLS.”

Name Ageqas ons

AQAresSs . ... itentecarrorstottiiiraiisivenananae

CItY on e s e SABSTE - cvors BB Bronons b @ svond m [StatCumme fie oo m
Tear off this coupon, mail in envelope or paste on
penny postcard.

7 N IS BN B 5 5D 5N 50 5N 5O 5N 5N BN & 5D 5D SN 6 .. ..

L ——
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AUDAX

RELA '\:’_lﬂll-FLl_TX
NMletodyne
The Importance of
SPECIALIZATION

Aside from outstanding and
long-acknowledged technical
skill—our “Specialization For-
mula’® is probably as fully re-
sponsible for the world-re-
nowned AUDAX quality as any
other single factor.

We proudly concentrate all our
energies and resources upon
producing the BEST pick-ups
and cutters. Because we are spe-
cialists in this field, much more
is expected of us. Because the
production of fine instruments

job, it stands to reason that we
could not afford to jeopardize

I our reputation—EVER—by

making pick-ups a side-line.

Now that Victory is ours, you
may expect AUDAX improve-
ments, refinements . . . master-
touches to heighten the marvel-
ous facsimile realism of AUDAX
reproduction.

AUDAK COMPANY

500-N Fifth Ave., New York 18, N.Y.

Creators of Fine Electronic-
Acoustical Apparatus Since 1915

Send for complimentary copy of our
informative

¢PICK-UP FACTS”

X BUY
WAR BONDS

like MICRODYNE is a full time I

THE EDITOR

WE HAVE been conducting a sur-

vey on the needs of the postwar
radio serviceman and amateur. Pur-
pose of the survey was to find out what
type of information would be of great-
est help to our readers and which
would be practical, workable, and in-
formative. As a result we have started
the wheels in motion on a special Ra-
dio Call Book Edition which will in-
clude complete and accurate informa-
tion on the call letters, location, owner,
frequency, etc, of practically every
licensed transmitter throughout the
world. All services will be included
except those which cannot be heard in
this country, or a few specialized serv-
ices that would not be of general in-
terest. So complete will be this call
book that no matter what your inter-
est in radio it will serve as valuable
reference material either for yourself
or as a source of information for your
customers.

A complete worldwide listing of all
amateur stations will be included and
will be kept up to date (as will all
other calls) every month in Rapro
News. With thousands of new Ham
licenses soon to be issued and with
many revisions we believe that this
service will give the radio amateur
the only up-to-the-minute accurate
listing possible.. In order that your
Ham call letters, names, street ad-
dresses, etc., be included, we request
all amateur readers send their correct
listing as soon as possible so that they
may be included in the initial issue.
Those arriving too late will appear in

the supplementary columns to follow.

We realize that there has been consid-
erable mortality within the ranks of
the amateurs due to the hazards of
war. This alone calls for continuous
revisions. Maps, charts and other per-
tinent information will be included in

the amateur section and these have .

been chosen from the best possible
sources.

Radio servicemen have for many
months past been faced with a con-
tinuous barrage of questions from
their customers for information on
short wave stations throughout the
world. Such information has not been
readily available. There have been
many changes, as you know, as vari-
ous armies moved in to take over ex-
isting enemy short wave transmitters.
Many new ones have cropped up and

www americanradiohistorvy com

others have been obliterated. By giv-
ing the radio serviceman complete,
worldwide listings of short wave sta-
tions and information on when to tune
for them, he will be able to intelli-
gently answer those questions and to
stimulate interest with new customers
for all wave receivers. These listings
too will be kept up to date monthly.
Other services also are of vital inter-
est to the radio serviceman and all of
them will be included in our Call Book
Edition. Radio servicemen have also
been burdened for information on how
to tune for short wave programs. This
has taken up a great deal of the radio-
man’s time. Times of broadcast in
English for various short wave sta-
tions will be listed. With the large
number of new services that will use
radio there. will be greatly stimulated
interest in this type of listing. At this
writing there is no published list of
these new services. A large number
of trucks, buses, railroads, ete., will
use radio and all of these will be iden-
tified.

Marine listings will be very com-
plete and accurate. Many of our
readers are owners of small boats and
others manufacture various types of
marine radio equipment. Ship-to-
shore radiophone is becoming common-
place and there has always been a
lack of information about their loca-
tion and frequency.

Complete up-to-the-minute listings
of all broadcast transmitters will be
included and will include short wave,
Iong wave, FM, AM, relay, facsimile,
ete.

The FCC is now receiving many ap-
plications for television transmitters.
As fast as they are constructed and
put on the air, they will be listed im-
mediately in the Call Book or in the
supplement.

Fixed services will include police,
fire, municipal, geological, and sundry
services will all be properly classified
and listed.

As mentioned previously, it is our
intention to include every licensed
transmitter in any service which could
be of possible interest to our readers.

We are planning to publish the Call
Book yearly and to list supplementary
information every month in Rabpio
News. It's coming soon—watch for
L O.R.

RADIO NEWS
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.RDER YOUR NEW

COMMUNICATIO

S RECEIVER

NOW from ALLIED .. _7cvz Eanleest Delivery

HALLICRAFTERS
$-36A
Hallicrafters’ most ad-

vanced development in
very - high - frequency,
high-fidelity receivers.
Combines AM. FM, and
CW reception. Frequen-
¢y range 27.8 Mc. to 143
Mc. continuous in 3
bands. Covers old and
new FM bands. RF stage
with acorn tube. Push-
pull high fidelity outpuc
stage. Four position tone control with bass boost. Sharp-broad selec-
tivity switch. Dual purpose "'S’’ and tuning meter. Oscillator com-
pensated for frequency drift. Hermetically sealed transformers and
reactors. Beat frequency oscnllator, puch variable from panel. Designed
for service in any climate. Net.. -$415

---$15.00

PM’S Spea ker, Net

HALLICRAFTERS
§X-28A

Famous Super Sky-Rider,
Frequency range 550 kc.
to 42 Mc. continuous in
6 bands. Main tuning
dial accurately calibraced
in megacycles. Separate
calibrated barndspread
dial. Two r.f. stages.
Lamb type 3 stage ad-
justable noise limiter.
Six position i.f. and crystal filter selectivity swirtch, Oscillator tem-
perature compensated for frequency drift. Inertia flywheel tuning and
pre-loaded gear drive on main and bandspread dials. Push-pull 8 watt
output stage. Net ... --$223

PM23 Speaker, net........$15.00

ECHOPHONE
EC-1A

Popular low-cost communications-
type short-wave and broadcast re-
cetver, with many new features.
Covers entire tuning range from
550 kc. to 30 Mc. in 3 bands.
For 115-125 volts AC-DC. Elec-
trical bandspread on all bands
with separate tuning control and
dial. Dial calibrated in mega-
cycles. Beat frequency oscillator
for CW reception. Automatic noise limiter. Built-in PM dynamic
speaker. Headphonés or speaker selected by panel switch. Housed in
metal cabinet with gray wrinkle baked-on finish. Ner.. --$29.50

Otherwell-known receivers such as:
Hallicrafters $X-25
Hallicrafters $-20R

NATIONAL

NC-2-40C

One of National’s top
receivers. 490 kc. to 30
Mc. range in 6 tuniag
bands. Definite, accurate
calibration for all bands.

Actual single dial control.
Stable high frequency circuits. Frequency drift reduction to a negligible

value by temperature compensation. Automatic voltage stabilization.
Wide range adjustable series-valve-noise limiter. Flexible crystal filter,
Phonograph or high level microphone pick-up jack. Specxal r.f. coup-
ling circuits maintain full sensitivity. Net. . . . ..$225

Speaker in ma(chmg cabmet net... . $15.00

HAMMARLUND
HQ-129X

Designed to meet thg
most critical demands of
professional operators.
Full range .54 to 31 Mc.,
accurately calibrated. 4
calibrated Ham bands
and one arbitrary scale.
Variable selectivity cry-
stal filter. Low drift beat
oscillator for code and
locating stations. Antenna compensatot. Voltage regulation. Compen-
sated oscillator to reduce drift during warm-up. Automatic noise
limiter. Earphone jack. 3 i.f. amplifier stages. 2 audio stages. For
phone or CW. Net $129
Speaker, net......$10.50

SEND YOUR ORDER TODAY FOR EARLIEST DELIVERY

Hallicrafters $-22R I ALLIED RADIO CORP., L. M. Dezettel WOSFW :

Hallicrafters $-39 | 833 West Jackson Bivd., Dept. 1-AA-6 3

National HRO : Chicago 7, Hlinois . 1
PM23 Speaker ate...

d L

Net. F.O.B. Chicao ' {0 Please enter order for \

(All prices .mb/ert to possible change) | Model "

1 Enclosed $.. e 3 Full Payment ]

; [ Part Payment (Balance C,0.D.)

{J Please send full information on Communications Receivers and i

: | § Time Payment Plan, without obligation. :

Name.... {

Everything in Radio and Electronics AP €SS -

833 W. Jackson Bivd. ¢ Chicago 7, lllinois CitY e commmmmssssssssessns s LN oo State :

; e e e W SR o —_————

January, 1946 9
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- BONDED ELECTRONIG

TECHNICI)

If you can qualify for this new, revolution-
ary Raytheon merchandising program, you
ean be sure of greater sales and profits than
ever before . .. and you can forget your
worries about “security” in the peacetime
years ahead.

This program is the perfect answer to
those who have been suggesting licensing,
government regulation and other imprac-
tical “remedies™ to protect the public from
unethical radio service dealers.

The bond certificate illustrated, showing
the code of ethics and 90 day guarantee, and
backed by one of the nation’s largest surety
firms, will be issued to each service dealer
who can meet the necessary qualifications.

'K%)/Iz/f//l PM ?

It is only one unit in a complete plan which
includes the largest, most effective selection
of displays and helps ever offered to the
radio tube industry.

As a Bonded Electronic Technician, you
will STAND OUT in your community as the
TOP radio service dealer . . . the one to be
trusted with all kinds of radio service, the
one in whom the public can have complete
confidence.

So for more service business, increased
sales of tubes and other parts, apply to your
Raytheon distributor to become a Bonded
Electronic Technician. Remember, for your
protection Raytheon tubes are distributed
only by leading parts wholesalers.

y/@rﬁ%ﬁcﬁoi(b¢y %’mn/zaw{y : j 3 9~ A
RADIO RECEIVING TUBE DIVISION \\ X \’%ﬁ (/ﬂ/w

HEWTON, MASS. * LOS ANGELES + NEW YORK « CHICAGD + ATLANTA iy

DEVOTED:TO RESEARCH AND THE MANUFACTURE OF TUBES FOR THE NE.W. E_RA OF ELECTRONI!CS
January, 1946 ] ' S ' 11
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THE NO. 80075 BEZEL
FOR
5’ CATHODE RAY TUBE

Another item in the Millen line of
"Designed for Application' compo-
nents. Bexel of cast aluminum with
black wrinkle finish. Complete with
neoprene cushion, green lucite filter
scale and four "behind the panel”
thumb screws for quick detachment
from panel when inserting tube.
Mounts in 5" diameter panel hole.

] X

g

JAMES MILLEN
MFG. CO., INC.

C MAIN DFFICE AND FACTORY

MALDEN
3 MASSACHUSETTS
el X ix W ?j:lﬁb\
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* Presenting latest information on the Radio Industry.

By F. D. WALKER

Washington Reporter

A NEW SYSTEM of assigning call
letters to identify amateur radio sta-
tions has been issued by the Federal
Communications Commission to per-
mit assignment of thousands of addi-
tional calls without exceeding a limit
of five symbols for any station.
Station calls will continue to be
made up of numerals signifying call
areas, preceded by letters completing
a call for each station distinctive from
all others. The number of call areas

'has been increased from nine to ten.

Reassignment of some areas within
states will be necessary so that no
division of call area will exist and in
order to make the various call areas
more. nearly equal in amateur num-
bers. FCC intends to make full use of
the prefix K in the continental United
States rather than in outlying areas
only, reserving only distinctive two-
letter prefixes for outlying areas, such
as KG6AA to KG6ZZ for Guam and
KV4AA to KV4ZZ for the Virgin
Islands.

Most of the amateurs will prefer to
be assigned their former call letters
and, although calls are to be assigned
systematically rather than on a re-
quest basis under the new system, FCC
will whenever possible attempt to sat-
isfy that desire. This principle of co-
operation has applied not only to re-
newed and modified licenses, but also
to new ones following a period of in-
activity, and it will be continued so
that if an amateur obtains a new li-
cense for his former location it will
ordinarily include assignment of the
old call without change. It is expected
that in the great majority of instances,
more than 75 per cent, a former call
can be assigned.

The old system of assigning amateur
call letters was based on nine call
areas, identical with the inspection dis-
tricts long since abandoned. The call-
area boundaries cut through a number
of states, tending to cause confusion
and delay in processing applications.
The areas differed greatly in numbers
of amateur stations, with the result
that a letter series was exhausted in
one area long before half of it was
used in another. Particularly unequal
was the use of W and K -as the initial
letters in amateur station calls—the
W for all stations in continental U.S.
and the K only for the relatively small
number in outlying sections.

The new call areas are: (1) New
England (six states); (2) New York
and New Jersey; (3) Pennsylvania,

www americanradiohistorv com

Delaware, Maryland, and District of
Columbia; (4) Virginia, North and
South Carolina, Georgia, Florida, Ala-
bama, Tennessee, Kentucky, Puerto
Rico, and Virgin Islands; (5) Missis-
sippi, Louisiana, Arkansas, Oklahoma,
Texas, and New Mexico; (6) Califor-
nia, Hawaii, and Pacific possessions
other than those included in Area 7;
(7) Oregon, Washington, Idaho, Mon-
tana, Wyoming, Arizona, Nevada,
Utah, Alaska and adjacent islands;
(8) Michigan, Ohio, and West Virginia;
(9) Wisconsin, Illinois, and Indiana;
(0 or zero) Colorado, Nebraska, North
and South Dakota, Kansas, Minnesota,
Iowa, and Missouri.

SOON AFTER ANNOUNCEMENT
of the new system of issuing call let-
ters, the FCC sent out an order per-
mitting approximately 60,000 radio
amateur operators still in good stand-
ing to return to the air on and after
3 a.m., November 15, 1945. Except for
a provisional period of operation in
the 112 to 115.5 megacycle band from
August 21 to November 15, 1945, the
amateurs had been off the air since
Pearl Harbor. The order provided that
all amateur station licenses valid be-
tween December 7, 1941, and Septem-
ber 15, 1942, would be validated for a
period of six months—to May 15, 1946.
The six-month period was designated
to permit orderly processing of new as
well as renewal and modification ap-
plications.

The order assigned the following
frequency bands to amateur use, since
authority to operate in the 112-1155
megacycle band ended on the day
amateur licenses were revalidated:

28.0 to 29.7 megacycles using type
A1l emission.

28.1 to 29.5 megacycles using type
A3 emission.

28.95 to 29.7 megacycles using spe-
cial emission for radiotelephony (FM).

56.0 to 60.0 megacycles using types
Al, A2, A3, and A4 emission and, on
frequencies 585 to 60.0 megacycles,
special emission for radiotelephony
(FM). This band is available to ama-
teur operation until March 1, 1946, at
which time television broadcast sta-
tions now assigned to frequencies
within the 50 to 54 megacycle band
will vacate this band. Then it will be
assigned to amateur radio service in
lieu of the 56-t0-60 megacycle band.

144 to 148 megacycles, using Al, A2,
A3, and A4 emissions and special emis-
sions for radiotelephony and radiote-

RADIO NEWS
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The Green Vitrohm Enamel used in the
manufacture of all Ward Leonard
Vitrohm Resistors and Rheostats is an
exclusive development of Ward Leonard
Laboratories — the result of more than
50 years of intensive research in resis-
tor enamels.

Pick the Resistor with the Green Vit-
rohm Enomel and you pick the best.
Now available at your Radio and Elec-

tronic parts distributor.

Write for your free copy of our Radio
and Electronic Resistor Catalog.

WARD LEONARD ELECTRIC CO.

Radio and Electronic Distributor Division

53 WEST JACKSON BLVD., CHICAGO, ILL.

" RESISTORS |
RHEOSTATS
RELAYS.
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WRENCH
Works Like a

Screw Driver

sizes in a Convenient

Holder.

No. T-31

CHUCK TYPE

SPINTITE
with Seven SPINTITES, three

Screw Drivers and Ream-
aw! in Leatherette Roll.

WALDEN

WORCESTER
- h ey

Send for Catalog No.
141 picturing a fuli line
of Automob Aircraft
and Radio Tools.

STEYENS WALDEN, INC.
468 SHREWSBURY STREET .
WORCESTER, MASSACHUSETTS
14

SPOT

legraphy (FM). The portion of this
band between 146.5 and 148 megacy-
cles will not be used, however, by any
amateur stations within fifty miles of
Washington, D.C.,, or Seattle, Wash-
ington.

2300 to 2450 megacycles, 5250 to
5650 megacycles, 10,000 to 10,500 meg-
acycles, and 21,000 to 22,000 megacy-
cles, using on these four bands Al, A2,
A3, A4, and A5 emissions and special
emissions for FM.

The new order canceled the follow-
ing orders: No. 72 and amendments,
prohibiting amateur radio operators
and amateur radio stations licensed by
FCC from exchanging communications
with operators or radio stations of any
foreign government or located in any
foreign country; No. 73, prohibiting
portable and portable-mobile radio sta-
tion operation by licensed amateur
operators and stations on frequencies
below 56,000 kilocycles; No. 87 and No.
87A, prohibiting all amateur radio
operation; No. 87B, suspending the is-
suance of renewed or modified amateur
station licenses.

The new order (No. 130) does not
affect amateur operator licenses. Un-
like amateur station licenses, operator
licenses were issued generally through-
out the emergency period. Those oper-
ators whose licenses were suspended
or whose station licenses were revoked
are not covered by the blanket revali-
dation order.

LONG-DISTANCE RADIO C O M-
MUNICATION soon will benefit from
war-developed information concerning
the ionosphere, according to Signal
Corps scientists. Experience obtained
during the stress of military urgency

and new discoveries concerning the,

characteristics of the higher atmos-
phere have reduced the uncertainties
of long-range reception.

The ionosphere is the electrically
charged atmosphere that encircles the
earth many miles above its surface.
Because it has the property of reflect-
ing short-wave radio signals, it is the
medium that makes it possible to send
messages over long distances. Low-
frequency or long waves are transmit-
ted mostly along the earth’s surface,
but high-frequency or short waves are
transmitted over much greater dis-
tances because they travel into the
ionosphere, where they. are refracted
back to earth and thus overcome the
earth’s curvature.

The ionosphere is a complicated re-
gion composed of several layers, each
with different ionic characteristics.
The layers change in their height
above the earth and also in ionic dens-
ity from day to night, from winter to
summer, and during the progress of
the sunspot cycle.

Four different layers of the ionos-
phere have been identified. The low-
est, known as the D layer, is about 38
miles above the earth. The E layer is

about 75 miles, the F1 layer 110, and
the F2 layer about 250 miles above the .

earth. These distances are approxi-
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mate and are for a summer day. At
night, because of the changing solar
energy, the D layer disappears, the E
layer retains its relative position, and
the F1 and F2 layers combine about
halfway between their daytime loca-
tions to form the F layer.

Since it was believed that the sun’s
energy is the only factor affecting the
ionosphere, it was assumed that the
ionosphere characteristics would be
the same for all points in a given lati-
tude at the same local time. Pursuing
that theory, scientists established at
different latitudinal locations stations
to record ionospheric data. A modified
version of radar was employed. A ra-
dio pulse was projected vertically, and
the time required for it to travel to
the ionosphere and back to earth was
measured with an oscillograph. By
using different frequencies and com-
puting the time for each, the distances
and densities of the several ionospheric
layers could be ascertained. Notes
were taken continuously so that fore-
casts could be made covering extensive
periods.

Considerable success was attained
by the application of this latitudinal
theory, but the data was not always
accurate, particularly with reference
to points in Asia. A further study of
the disparities led to the discovery that
the geomagnetic poles and geomag-
netic latitudes have a definite influ-
ence on the ionosphere. This involved
a revision of the location of stations,
since not only geographic latitudes but
geomagnetic latitudes as well had to
be considered. This discovery and the
resultant theory of longitudinal equiv-
alence greatly improved the accuracy
of radio propagation forecasts and is
an important contribution to long-
range communication.

RECONVERSION PR ICING
METHODS for consumer-type radios
and phonographs have been listed in
detail by OPA. Consumer prices will
be about what they were in March
1942. Two kinds of adjustments have
been made, however, to iron out in-
equities that had crept into the retail
price picture. First, where retail prices
in March 1942 included excise taxes
newly imposed in October 1941 at the
manufacturing level and pyramided
through to the consumer by means of
percentage mark-ups at successive lev-
els of distribution, OPA has reduced
those retail prices to the point where
they include only the original dollar
amount of the manufacturer’s 1941
excise tax. This policy has been con-
sistently followed, OPA said, on all
consumer items on which new war-
time taxes were imposed.

Second, in cases where retailers by
March 1942 had established individual
ceilings higher than those in the man-
ufacturer’s October 1941 suggested
list of retail prices, OPA has reduced
these prices by the amount of the in-
crease over list. Such price increases
did not represent any actual increase

(Continued on page 147)
RADIO NEWS
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ELECTRONICS

AT HOME OR IN
OUR CHICAGO LABORATORIES

Now that the war is over and civilian production
is getting under way . . . choose a field that promises
real job security. Radio, Electronics—and all the
many applications and opportunities of each, are
wide open to trained men! . . . in broadeasting,
manufacturing, merchandising, installing and serv-
icing Communications, Sound Pictures, Transpor-

tation, Aviation Radio, etc.

If you are even slightly mechanically minded . . .
if you can follow clear, easy-to-understand instruc-
tions—you can learn all about Radio-Electronics
and its many applications in Television, Radar, etc.
DeForest’s modern A-B-C Method makes it seem
simple. The exclusive home training advantages of
‘actual MOVIES and “‘Syncro-Graphic” Lesson

DeFOREST'S

Janaary, 1946

TRAINING, INC.

CHICAGO, IL|.

Texts, prepared under the personal supervision of
Dr. Lee DeForest, the “Father of Radio,” actually
helps make learning faster-easier . . . and much more
interesting than ordinary methods. You make 133
fascinating experiments with 8 Big Kits of Radio
Parts and Assemblies, too—a practical “Shop Train-
ing”’ right in your own home. If you prefer, you can
take the complete course in our modern Chicago
Laboratories . . . in the heart of the Radio Industry.

DeFOREST'S

SEND FOR FREE BOOKS FOR
FURTHER INFORMATION |

Use your free time today to store up practical
knowledge and experience for good pay and
job security tomorrow! Mail coupon now for
complete information—get the big “Victory
for You!” book and Equipment folder—see
how easy it is for you to get started at once.
No obligation.

r

E. B. DeVry, President

I DeFOREST’S TRAINING, INC.
2535-41 North Ashland Avenue, Dept. RN-C1

' Chicago 14, Tliinois, U.S.A.

I Please send me your “VICTORY FOR YOU!”
BOOK and EQUIPMENT FOLDER

1

]

|

|

Name Age

Address

City Zone State.

[ If under 16, check here for special O If a veteran of World War 11,
information. check here.

- v O e Sem e e B

|
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COLLINS

32RA RADIO TRANSMITTER*

16

A deservedly popular 50 watter

THE CoLLINS 32RA* was introduced in
1939 as a quality designed, quality built
radio communication transmitter,
broadly adapted to most applications
within its power and frequency scope.

It, or its d-c version—the 32RBf—was
immediately put into service by airlines
for control towers, by oil pipelines for
emergency systems, by fishing companies
for fleet control, and by other wideiy
different types of industrial users.

It was found to be rugged, simple to
operate, easy to service, and so thor-
oughly and universally satisfactory that
a rising commercial demand was halted
only by the war. During the entire war
the Armed Forces employed thousands
of these transmitters. A typical use was

that of control towers on air training
fields throughout the country.

*COLLINS 32RA-—Power source: 115 volfs
alternating current. Power output, 50 watts
phone; 75 watts CW. Frequency range, 1.5 to
15mec. Four frequencies instantly selected by
panel control.

fCOLLINS 32RB-—Power source: 12, 24, 32
or 110 volts direct current. Dynamotor, self-
contained. Otherwise identical with 32RA.

If you would like specifications and de-
sign data, write us for new, illustrated
bulletin. Collins Radio Company, Cedar
Rapids, Iowa; 11 West 42nd Street, New
York 18, N. Y,

(Il

RADIO NEWS

www americanradiohistorvy com


www.americanradiohistory.com

Ethical engineering at East-
tern is the history of many
years in the service of sound
amplification. The 21 Star
Features are the result of intensive expe-
rience dating back to the early days of
radio—the pioneer 20s! Today this
engineering background accounts for the
many innovations we have designed for
the new 1946 Eastern Amplifiers — the

21 Star Features that produce Eastern’s

*U.S. Reg'n Applied For.

famous Quality Performance. No other
amplifiers, regardless of price, incorpo-
rate so many novel and useful features.
... For complete information and price
list—for the first edition of our 1946
Catalog—write
today! . . . Eastern
Amplifier Corpora-
tion, 794 East 140th
Street, New York
54, N. Y. Dept. 1E.

Janunary, 1946
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TUBE ELEMENTS

MORE FLEXIBLE « FAR FASTER « MORE ACCURATE

Three-position lever switching makes this sensational new model
one of the most flexible and speediest of all tube testers. Its multi-
purpose test circuit provides for standardized VALUE test; SHORT

AND OPEN element test and TRANSCONDUCTANCE comparison
test. Large 4" square RED « DOT life-time guaranteed meter.

Simplicity of operation provides for the fastest settings ever de-
veloped for practical tube testing. Gives individual control of each
tube element.

New SQUARE LINE series metal case 10" x 10" x 512", striking two-
tone hammered baked-on enamel finish. Detachable cover. Tube
chart 8" x 9" with the simple settings marked in large easy to read
type. Attractively priced. Write for details.

;

Line

S

-} member.of the
| NEW.-TRIPLETT

Fysimew

tube value; shor

matching tubes.

control.

110 volts, through
one spare.

pressive counter
also suitable for

ripleit

ELECTRICAL INSTRUMENT CO. srur
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® Authoritative tests for

elements, and transcon-
ductance (mutual con-
ductance) comparison for

® Flexible lever-switching
gives individual control for
each tube element; pro-
videsforroamingelements,
dual cathode structures,
multi-purpose tubes, etc.

® Line voltage adjustment
® Filament Voltages, 0.75 to

® Sockets: One only each
kind required socket plus

® Distinctive appearance
with 4 meter makes im-

ts, open

19 steps.

tester —
portable

FTON, OHIO
RADIO NEWS
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GYROPILOT*?

THIS SIMPLE control unit gives the
human pilot complete automatically
stabilized control of his aircraft at all
times.

A-12 FOR...

Automatic approach and auto-
matic landing

Perfectly banked turns at any air
speed-—automatically

@ GyrosynCompassdirectionalcon-
trol—continuously slaved to the
magnetic meridian

o Au.tomatic holding of any selected
altitude

® Automatic trim of elevator con-
trols regardies: of changing load
conditions

@ Utmost in passenger comfort—
precise control and elimination
of over-control, “hunting,” and
“wallowing”

® Electrical and mechanical inter-
locks—automatically insuring
proper manual operation

©® Automatic and instantaneous syn-
clironization — no matching of
pointers or other indications

€© Moaximum ease of installation and
sumplified maintenance—any unit
can be replaced In a matter of
minutes

Our Aeronautical Department Invites your inquiries on A-12 Gyropilot installations.

HTRADE-MARK REQ. U, Su PAT. OFF:

SPERRY GYROSCOPE COMPANY, INC. crear neck. N v,
; *
C_D Devescon qfllwgyyamy%”m/w/zwﬁon LOS ANGELES « SAN FRANCISCO  SEATTLE « NEW ORLEANS

CLEVELAND + BROOKLYN ¢ HONOLULU

GYROSCOPICS ¢ ELECTRONICS ¢ RADAR » AUTOMATIC COMPUTATION o SERVO-MECHANISMS

January, 1946 19
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NATIONAL SCHOOLS
HAS BEEN BRINGING OP-
PORTUNITY TO AMBI -
TIOUS MEN FOR MORE
THAN A THIRD OF A
CENTURY. Above and to
the right are two depart-
ments in this great school
where modern developments
are analyzed to provide Na-
tional students with first-
hand knowledge of short
cuts and trade secrets. For
full details fill out the
coupon.

Great strides of progress have been made
during the war. New equipment, methods, uses
have been developed. Keep in the lead yourself
with modern

ELISHED RESIDENT SCHOGCGL

Take your place in the forefront of Radio, Television and Elec-
tronic progress. Get your share of the NEW business. War inven-
tions and improvements—walkie-talkies, radar, aircraft control
and communications—will quickly be adapted to civilian use. F.M.
is winning almost universal aceceptance and use.

Everywhere you turn new and important changes in the field of
Radio are being put into operation every day. Television is rap-
idly being perfected. Electronics is being applied to industry and
better living. The successful technician MUST KEEP UP WITH
PROGRESS if he is going to be sure of his job—GET AHEAD IN

: BUSINESS.

National Schools presents a Radio and Elec-
tronic training system geared to the rapid ad-
vancement of the industry itself. Here is an ex-
clusive home training system based on the shop
methods as practiced in one of the World’s fore-
most vocational education centers—the actual
shops and experimental laboratories of this Na-
tional institution. Send the coupon on the next
page for complete details. Only National can
bring you this type of training for only National
has the shops, equipment and experimental labo-
ratories for the development and extension of the
system.

ESTA

The very essence of National
Shop Method Home Training is
EXPERIENCE. You get to know
Radio and Television circuits by

building them yourself. You get

odern Electronic Laboratory

first-hand knowledge of
how instruments work
by a sound analysis and
construction system.
You build a beauti-
fully toned, high fidel-
ity, long distance mod-
ern superhete)'odyne re-

from the parts

ceiver
furnished with your

course. In this way you
have a thorough under-
standing of the super-
heterodyne principle.
You learn modula-
tion, beat frequency and

signal generation by
building yourself a
small, operating radio
transmitter with Na-
tional parts. You get

to know and understand
the process of creating

audible signals by elec-
tronic means by con-
ducting experiments
with a National Audio
Oscillator.

You conduct cathode
ray experiments to gain
a first-hand knowledge
of the operation, repair
and maintenance of
Television equipment.
Hundreds of experi-
ments may be per-
formed to gain first-
hand experience with
your National labora-
tory equipment.

20
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important factor in industry
Many manufacturing processes
depend on electronic controls—
employ electronic processes. In
medicine and agriculture too,
electronics is being used exten-
sively. Are you ready to cash
in on this development in a field
that is so close to radio?

MNew Fields

Electronics is already a most

Mew Equipment

Every day you learn of new
types of radios and improved
television—new electronic de-
vices. Fac-simile, F.M., Radar,
Sonor—all present new prob-
lems of manufacture, operation
and maintenance that demand
training and experience. Con-
gider your advantages if you
have the necessary preparation
to tackle this work.

Mew Hook=-Ups

The relatively simple wiring
of the radio receiver of a few
years ago is as out-of-date today
as one of the first automobiles.
The new Radio and Television
sets, and Electronic devices de-
mand a thorough knowledge of
new principles. National brings
its students the results of con-
tinuous research and improved
methods.

FREE

Think what all this great progress in Ra-
dio, Electronic power and control and Tele-
vision means to YOU PERSONALLY—you
who are already in Radio or have a natural
inclination toward it. The greatest oppor-
tunity of a lifetime is right within your

grasp.

Compare the job you now have or expect
to get when you are out of service or your
present war job with the great future pre-
sented you by the broad field of Electronics.

Literally tens-of-thousands of technicians are
needed in Radio and Television stations and com-
munications companies all over the country—to
operate, maintain and repair equipment. The man
who knows modern methods and equipment is wel-
come almost at his own price.

Latest figures show that Radio represents a
S-billion doflar industry and, in the opinion of ex-
perts, it is a secure, well established, basic type
of business offering steady employment. Tele-
vision, according to authorities, offers half a mil-
lion openings right at the start. The man trained

in modern Electronics CAN CHOOSE THE KIND
OF INDUSTRY HE WANTS—THE PART OF THE
COUNTRY HE PREFERS AND THE KIND OF PO-
SITION MOST SUITABLE.

You Want Action

With this amazing speed-up training you can
progress just as quickly as you wish—start tak-
ing advantage of your new found knowledge and
experience in a very short time. Send the coupon
below and learn the facts about this great edu-
cational development. Try out the FREE SAMPLE
LESSON and see for yourself what you can accom-
plish so quickly and easily with the remarkable
SHOP METHOD HOME TRAINING.

In a few months—perhaps only weeks—you
may start making good money; maybe accept a
BIG PAY JOB in industry—GET INTO A PROF-
ITABLE, LIFETIME BUSINESS OF YOUR OWN,
with little or no capital investment.

Take the first step now. Fill out and mail the
coupon below.

Get this
BOOK

Natlonal Shop Method Home
Training wins good jobs, ine
dependence and security quicke
ty. Take the word of Na-
tional men who have estab-
lished records in their favorite
Radio. Television, or other
branches of Electronics:

endorsement:

"ood work.’
Joseph Grumich.
Lake Hiawatha,
New Jersev

Robert Adamsen
Kearney, Nebras
ka, National grad-

writes: My lat-

lere Are Some Samples of Success
in Radio by National Graduates

From O. K. Ivey,
Washington,
D. C., comes this
o

believe Nationat
: offers the best
course to be had
. Keep up the

your copy.

January, 1946
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Here is an inter-
esting forecast of the
future of Radio and
the opportunities pres-
ent for you in this, and
allied fields right now.
It is profusely illus-

trated and describes the
jobs waiting for trained
men everywhere., Send
the coupon below for

AL SCHG

LESSON

est offer was $5,- uate, has two ra-
800.00 as Radio dio jobs — makes L i = (Mail in envelope or npaste
doubl. ationa cnools, epr. l

- oul S - . .

thoto Eséznr}efl: R =t O g 4000 South Figqueroa Street, Los Angeles 17, California on penny post card)

domg well where and as engineer l Mail me FREE the two books mentioned in vour ad including a sample lesson of your course l
oA now zaged 1 at Station KGFW, 1 understand no salesman will cail on me.
deeply lndebt.ed to Natmnal." He writes: “I am proud of 5 E

my National training and ap- )
Here's a state- preciate the cooperative
ment from R. R. spirit.” § name ..., o oo ol oo oooo oo o R Soganonoc AGE........ ... 1
Wright, Black- ]
foot, Idaho: ‘‘Due = e m—— 5
to my tralning at ead wha undreds of other
National I wag enthusiastic students have ) ADDRESS ..... R oo .00 0 GO PG 0 00 RIS+ » 3 GO0 000 G0 0000 Gemioseaiens YT |
selected to in- written about National Train-
struct in the lab. ing. Send in your coupon
oratory work of today, 2 crry
Navy and Marines.”” & m CITY.........L. s
! Include your zone number
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As a result of RCA research, television
broadcasts will no longer be confined to
brilliantly illuminated special studios—nor
will outdoor events fade as the afternoon
sun goes down.

For RCA Laboratories has perfected a
new television camera tube, known as
Image Orthicon. This tube, a hundred
times more sensitive than other electronic
“eyes,” can pick up scenes lit by candle-
light, or by the light of a single match!

This super-sensitive camera opens new
fields for television. Operas, plays, ballets
will be televised from their original per-
formances in the darkened theater. Out-

22

A& felevision camera “with fhe eyes o

fo cat”

door events will remain sharp and clear on
your television set—until the very end!
Television now can go places it could
never go before.

From such researcli come the latest ad-
vances in radio, television, recording —all
branches of electronics. RCA Laboratories
is your assurance that when you buy any
RCA product you become the owner of
one of the finest instruments of its kind
that science has achieved.

Radio Corporation of America, RCA
Building, Radio City, New York 20. Listen
to The RCA Show, Sundays, 4:30 P. M.,
Eastern Time, over NBC.

www americanradiohistorv com

RCA Victor television receivers with
clear, bright screens will reproduce
every detail picked up by the RCA

super - sensitive television camera.
Lots of treats are in store for you.
Even today, hundreds of people
around New York enjoy regular
weekly boxing bouts and other events
over NBC’s television station WNBT.

RADIO CORPORATION of AMERICA

RADIO NEWS
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@&% have established
y%m CLUTCH HEAD as
§ the most modern
screw on the market . . . for safer, speedier production and lower final cost.

I The wide roomy Clutch, an easy-to-hit target, inviting operator confidence
and speed.

H Center Pivot entry to prevent canting; deep positive engagement for protec-
tion against slippage . . . safeguarding manpower and materials.

No end pressure. The straight-walled Clutch matched by straight-sided
driver disposes of “ride-out” tendency as set up by “tapered’ drive home.

]Y CLUTCH HEAD’S exclusive Lock-On unites screw and bit as a unit . . . substitut-
ing easy one-handed reaching for fumbling with mechanical fingers.

The rugged Type “A” Bit delivers a longer uninterrupted spell of service. ..
and may be repeatedly reconditioned to original efficiency by a 60-second
-application of the end surface to a grinding wheel.

Simplified field service . . . because CLUTCH HEAD is the only modern screw
operative with the ordinary type screwdriver, or any fat blade, of proper
width.

Here again the cLUTCH HEAD Lock-On saves the day. With the Type “A”
m Bit, rusted-in and frozen-in screws may be withdrawn undamaged and held
secure against dropping for re-use.

Because CLUTCH HEAD is
““The Screw That Sells It-
self,”” we invite you to per-
sonally examine and test
these features. Your re-

quest will bring you, BY
MAIL, a package assortment
of CLUTCH HEAD Screws and
sample Type ““A’’ Bit; also
fully illustrated Brochure.

UNITED SCREW AND BOLT CORPORATION

CLEVELAND 2 v CHICAGO 8 NEW YORK 7

January, 1946 23
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WRITE TODAY FOR
TECHNICAL BOOKLET

ESTABUISHED 1318

. -w:m..-.-._- SR e e o :éé‘-%ﬁi:&". 3 : e
view. The treatment of every detail is based on

i

professional requirements. As soon as your dealer
has the HQ-129-X in stock, go in and look it over

and t‘fy- it—you will see, hear and feel the difference.

‘THE HAMMARLUND MFG. (:0;':, INC., 460 W. 34TH ST.  NEW YORK 1, N.Y:
MANUFACTURERS OF PRECISION COMMUNICATIONS. EQUIPMENT
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~The Armys
- RADIO RELA

By ANDREW R. BOONE

Although military in design, the technical

Enowledge obtained in the operation of this

equipment applies equally as well {0 commer-

cial relay stations. now under construction.

ELEPHONE and teletype com-
munications cannot easily be in-
stalled and maintained over long
distances where streams, the sea,
mountains, valleys, and other obsta-
cles interfere. Destruction of wires
by either enemy or friendly action, or
by the ravages of nature, imposes
added difficulties in maintaining com-
munications by wire. Too, in warfare
of movement, the wires simply cannot
be moved forward as rapidly as needed.
The solution, as developed by the
U. S. Signal Corps Laboratories in con-

January, 1916

junction with Jeading American equip-
ment manufacturers, is radio relay.
First tactical use of radio relay equip-
ment took place during the Tunisian
campaign, when 250-watt FM radio
sets were installed between Tunis and
Algiers, a distance of 418 miles. Three
relay stations, or four jumps, were
employed, since the high frequency
used, while providing good quality,
limited the range between a transmit-
ter and its receiver. This circuit car-
ried one channel teletype and no voice.
The same equipment was used later

www americanradiohistorv com

Radio relay installation on Mt. Frazier,
elevation 8026 feet, near Lebec. Calif.,
and the Tejon Pass. This station re-
lays twenty-four two-way conversa-
tions. Teletypewriter or facsimile pic-
ture transmission may be substituted
in place of any of the voice channels.

during the Sicilian and Italian cam-
paigns. During the Anzio beachhead
operation this equipment provided
practically the only means of com-
munication between the beachhead and
the bulk of army forces below the
beachhead.

The equipment was regular radio
equipment modified to operate in ra-
dio relay systems. Its success prompted
the rapid and extensive development
by Signal Corps Engineering Labora-
tories, Bradley Beach, N. J., of four
different sets, three of which saw com-
bat service before the war ended.
These are known as radio sets AN/
TRC-1, AN/TRC-5, AN/TRC-6, and
AN/TRC-8. AN designates the equip-
ment as both army and navy; T means
transportable; R means radio receiv-
ing and transmitting; and C designates
communications equipment.

Before proceeding to an explanation
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Earth cross-secticn used to determine transmission path. The straight line indi-
cates line-of-sight path beween Mt. Frazier (left) and Blue Ridge Lookout (right).

of the equipment, it should be noted
that since late spring of 1945, Signal
Corps engineers have been conducting
comparative tests of this equipment
to determine relative efficiency and so
on. California was selected because
of the availability of a variety of ter-
rain and climatic conditions compara-
ble to those of the Pacific, the islands
and the mountains of the Asiatic main-
land. Sites selected were Fort Mac-
Arthur, Mount Orizaba, Catalina
Island, Mount Frazier, Blue Ridge
Lookout, Mount Hamilton, Presidio of
San Francisco, and Mount Soledad. All
four types of sets are being operated
over the same paths, with these ends
in view: (1) to obtain information
regarding the effects of various atmos-
pheric conditions, called anomalous
propagation; (2) to obtain information
regarding problems of transportation
and supply; (3) to determine ease of
installation, operation, and mainte-
nance of equipment; (4) to determine
how many relay stations can be used
in a system before the system is no
longer satisfactory from the stand-

points of quality and reliability; and
(5) to learn the effects of aircraft fly-
ing in the paths between radio sets.

The California set-up employs all
four sets mentioned, operating them
in four parallel circuits containing
four relay stations over a. total radio
distance of 510 miles. Three jumps
are over 100 miles long, one being 170.
One of the chief tasks has been cor-
relation of meteorological data with
equipment performance. Had the war
continued, the California studies
would have provided vital information
leading to improved use of radio re-
lay in the field. With victory the view-
point has shifted. Now data obtained
in California is being used by the oc-
cupation forces in FEurope and the
Orient and by.the Signal Corps En-
gineering Laboratories to keep our
armed forces “in front” in having
available the world’s best military
communications.

AN/TRC-1 is a frequency-modulated
set, operating in the range of 70-100
megacycles with wavelengths between
3 and 4.3 meters, or roughly ten feet.

Radio relay equipment in use at Fort McArthur, showing officer monitoring
the circuit. The equipment in the trailer will provide simultaneously a maximum
of 24 voice circuits, any one of which may be used for six teletypewriter circuits.
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_in the 90-100 range.

Four different sets of radio relay antennas
in operation on Santa Catalina Island.

The antenna is of the simple double-H
type—three arms mounted horizon-
tally. The director arm is located on
the side pointing toward the next sta-
tion, with the radiator in the center
and the reflector on the rear. The
transmitter with its case weighs 108
pounds, the receiver 88 pounds. Trans-
mitter output is 50 watts. The set
provides a high-quality circuit to
which is connected telephone terminal
equipment providing four simultane-
ous telephone circuits. Normally, six
men can keep this station operating
on a 24-hour schedule, after having
put it into operation within two hours
after reaching a location.

Each transmitter and receiver is
equipped  with sixteen crystals, eight
in the 70-80 megacycle range and eight
These basic fre-
quencies were so chosen that no trans-
mitting frequency in one range will
interfere with any receiving frequency
in the other range. At any station, the
transmitter works on one range while
the receiver operates on the other.

It should be remembered that this
set is designed to provide point-to-
point circuits over relatively short dis-
tances (about 25 miles) when used
singly, or over extended ranges (up to
100 miles) by means of automatic re-
lay stations. The range of operating
frequencies is high encugh to take ad-
vantage of the almost complete ab-
sence of atmospheric noise and dis-
turbances, particularly static. Also, at
these frequencies (70-100 megacycles)
a considerable amount of security from
unauthorized reception is given be-
cause the signals are roughly limited
to line-of-sight paths. By the use of
frequency meodulation, a high signal-
to-noise ratio and freedom from man-
made noise interference are obtained.

The equipment has been specifically
designed with a high-fidelity audio-
frequency characteristic to permit the
relaying of multi-channel telephone
circuits such as those developed for
use with the so-called ‘‘spiral-four”
carrier telephone cable. In this sys-
tem four simultaneous conversations
may be held over a single spiral-four

RADIO NEWS
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cable or over a single radio channel.
The four channels occupy an audio-
frequency spectrum of 200-12,000 cy-
cles. Channel 1, occupying the range
200-2800 cycles, is transmitted as a
normal telephone circuit. The three
remaining channels occupy the fre-
quencies between 3000 and 12,000 cy-
cles, and are transmitted as single
band, suppressed carrier circuits. The
signals transmitted over the multi-
channel system are such that, if in-
tercepted, only a meaningless jumble
of sound could be heard! Since Chan-
nel 1 might be -understood, it is nor-
mally used only for checking and
servicing purposes. This station may
be used as either a terminal or a re-
lay. When used as a relay station the
signals from a distant transmitter are
received, amplified, and applied to the
input of another transmitter, which
relays the same multi-channel signals
to the next station without change.

The transmitter is frequency-mod-
ulated, using the phase shift method of
obtaining frequency deviations. Use
of the phase-shift method allows di-
rect crystal control of the mean car-
rier frequency, a necessity in unat-
tended and portable equipment. The
receiver operates on any single pre-
set channel in the 70-100 megacycle
range and is designed to receive FM
signals having a maximum deviation
of =30 ke. It employs sixteen tubes in
a crystal-controlled double conversion
superheterodyne circuit.

It is of historic interest to note that
AN/TRC-1 played a large part in our
invasion of France, both initially and
during later operations. The cross-
channel circuit was first used to trans-
mit a single voice circuit or a single
facsimile circuit. In the latter case
the facsimile equipment transmitted
vital ‘“‘air-recon” information from
headquarters of the Ninth Tactical
Air Command in England to First
Army invasion forces on Omaha beach.
Later, multi-channel telephone ter-
minal equipment was installed in Eng-
land and France and at the relay sta-
tion on the Isle of Wight to provide
several telephone and teletype circuits.
Still later these sets, 10,000 of which
had been purchased by the Signal
Corps before the war ended, performed
yeoman service in the Pacific from
ship to shore and from island to island.
It was over AN/TRC-1 that General
MacArthur’s famed ‘I have returned”
was broadcast to the Philippines.

AN/TRC-8 is similar in operation,
characteristics, and performance to
AN/TRC-1. It is a frequency-modu-
lated set operating between 230-250
megacycles and is capable of supply-
ing four high-quality simultaneous
telephone circuits. Slightly larger
than the first named, the transmitter
weighs 135 pounds, the receiver 126.
Six of these sets were sent to the Eu-
ropean theater in 1944, where they
were first used by the First Army.
Operation in tactical relay circuits
proved very satisfactory. Important
was the fact that this set proved more
simple to operate than the AN/TRC-1

Janunary, 1946

Radio relay installation at Blue Ridge Lookout. near Porterville, California, 7

elevation 5680 feet. This station relays 24 voice circuits in two directions.

and provided communications in a
hitherto unused band.

The antenna resembles a double
wire gate, the two gates being hinged
and serving as reflectors, with a dipole
assembly suspended between the gates.
The transmitter is a resonant-line re-
actance oscillator operating at one-
third of the desired frequency, driving
a power amplifier which operates as
a frequency tripler. The carrier is
frequency-modulated and the power
output is approximately 12 watts.
Both high-fidelity and low-fidelity
speech frequencies are fed into the au-
dio amplifier stage. The oscillator
tube is controlled by the frequency
control line (a temperature-compen-
sated transmission line) providing the
required frequency stability. Coupling
loops from the reactance modulator
and tripler tubes also terminate in
this line. Output of the reactance
modulator tube shifts the oscillator
frequency from its nominal value by

changing the reactive current value
present in the frequency control line.

The oscillator frequency is adjust-
able from 76.7 to 83 3 megacycles by
the frequency control dial. The tri-
pler stage operates at the third har-
monic of the oscillator freqguency
and delivers a final frequency of 230
to 250 me. An r.f. output rectifier tube
and meter in the outiput position are
connected across the transmitter out-
put circuit. The meter indicates
proper tuning, since its reading is pro-
portional to the r.f. ouiput. One tube,
half of which amrlifics a portion of
the speech freqguencics, vhich then are
rectified by the other half, serves as
a per-cent moculation indicator. The
rectified output is measured by a
meter, which is calibrated to indicate
percentage of modulation.

The receiver is a 15-tube super-
heterodvne designed to receive FM
signals with a frequency deviation of
100 ke. The antenna is coupled to the

AN/TRC-6 radio relay equipment installed in tent at Blue Ridge Lookout.
This set represenis a new departure in the field of radio communications.
The set employs “pulse-position modulation with time division multiplexing.”

Y

www americanradiohistorv com



www.americanradiohistory.com

el

Radio relay terminal at Presidio, San Francisco.
ment truck and supply tent may be seen in the foreground.

receiver by a coaxial line. Signal
from the output of the r.f. amplifier
tube is coupled to a mixer tube. An
oscillator tube produces a local oscil-
lator voltage 30 mec. lower than the
signal frequency. This voltage is com-
bined with the received signal in the
mixer stage to produce a difference
frequency of 30 mc. Most of the gain
and selectivity occurs in four i.f.
stages, output of the fourth stage be-
ing fed into the first and second lim-
iters. These limiter stages remove
any amplitude modulation, such as
noise, so that a signal of constant
amplitude, varying only in frequency,
is applied to the following discrimin-
ator stage. The discriminator demod-
ulates the signal, and two audio-am-
plifier stages follow the discriminator.
Output of the first audio amplifier is
fed into a spiral-four cable at a ter-
minal station, or into a transmitter
input at a relay station. This is con-
sidered the high-fidelity output. The

g e

Equip-

other half of the tube operates as a
second audio amplifier. A low pass
filter, which removes all frequencies
above 2800 cycles, permits only low-
fidelity signals, 200 to 2800 cycles, to
be heard.

AN/TRC-6 represents a new depar-
ture in the field of radio communica-
tions. When the development of the
AN/TRC-6 was undertaken, it was de-
cided to include in the radio set the
multi-channel facilities desired, - but
without the use of extra telephone
equipment. The result was a set
which employs ‘“pulse-position modu-
lation with time division multiplex-
ing.”

By “pulse-modulation” it is meant
that the radio frequency waves are
sent out in short bursts rather than
continuously as in amplitude or fre-
quency modulation. In pulse-position
modulation the pulse which transmits
the intelligence (speech, teletype, or
facsimile) repeats at a regular rate,
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A single antenna tower supports three sets of radio relay
antennas for a mobile station near Fresno, Cadlifornia.

so that periodic sampling of the intel-
ligence to be transmitted takes place.
When the intelligence is applied, the
pulse’s time of occurrence is corre-
spondingly varied in position and time.
Hence the name “pulse-position modu-
lation.” Thus in pulse-position modu-
lation the radio transmitter is turned
on for extremely short periods of time
(one-millionth of a second) and the
intelligence to be transmitted deter-
mines the time at which these pulses
occur.

In AN/TRC-6, eight separate pulses
are used, and the time of occurrence
of each is varied in accordance with
the intelligence transmitted from one
of eight separate channels. No two
pulses are allowed to occur at the
same time; i.e., they are interlaced.
Thus, eight telephone circuits are
available for simultaneous use. Each
of these circuits may be connected to
conventional telephone lines. If de-

(Continued on page 151)

Ground plan and parts layout that
is followed in the assembly of port-
able antenna system AS-19/TRC-1.

Completely assembled antenna system
AS-19/TRC-1. This antenna is light in
weight and is of the double-H type.

oRecior

\_. omecrion o
STANT SIS

Gomp €D &0 TACED
. EppEbue

. REUEVES STRAIN
BASHERD CORMECTOR

> ket ek g
Lo WL TG4 AL
7 Sieacts wuea
PR T WAy

HETHOD OF WATERBRIOFING g ~ e A T
L B DU
WirW TUBHER TADE, G E_r W cD wu(w)
e

28

www americanradiohistorvy com

RADIO NEWS


www.americanradiohistory.com

By S. R. WINTERS

earth by parachute.

At the remote-control joy-stick of a radio-
controlled plane is an antiaircraft officer.
By varying the controls, he can bank, loop.
and dive the plane to make tracking tough
for ack-ack batteries firing live ammunition.

Mission completed, the radic-operated plane gets a comfortable ride to
The pilot on the ground releases parachute from

fuselage via radio pulses, automatically killing the plane’s motor.

Radio-controlled planes, the dream of many prewar

experinwmtérs, have stepped ount of the noviee field.

skies at a pace of 125 miles an

hour, going into dives and banks,
and then landing by parachute—per-
forming all these maneuvers solely by
means of radio, is a pilotless airplane
of the American Air Forces Center at
Orlando, Florida. Without a person on
board, not only is this unique flying
craft guided by ultra-high-frequency
radio waves, but its 8-horsepower en-
gine is killed automatically when the
plane’s landing parachute is caused to
spring out of a trapdoor.

TAKING off, zooming through the

As a forecast of pilotless civilian
airplanes, when radio waves will start,
steer, and land flying craft, this inno-
vation may also be an immediate fore-
runner of radio-powered planes. In its
present phase of being controlled by
radio, this miniature plane, with a 12-
foot wing span and resembling an
overgrown model airplane, utilizes an
ultra-high-frequency carrier, which is
modulated by five different audio fre-
quencies. Of this number, four fre-
quencies are selected by a stick in the

(Continued on page 158)

A catapult is used to project the plane into flight. An officer is shown
making preliminary adjustments on plane in preparation for flight.
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Highlights of the many
controversial problems
that confront radio

broadecasters in Canada.

Station CBL. the 50-kw. regional station
for Ontario. The transmitter is at Hornby.
Ontario, about 25 miles from Toronto.

Transmitter building located at the new CBC International Short-wave Service at
Sackville, N. B. This building also houses the 50-kw. transmitter for CBA, which

is Canada’s regional station for the Maritimes.

The CBA antenna is to the left

of the building shown in the photograph, but the tower itself cannot be seen.
The antenna behind the building is used exclusively for the Short-wave Service.

By DOROTHY HOLLOWAY

fight is quietly shaping up over
FM north of the border.

Principal contenders are Canada’s
ninety private broadcasters, already on
the defensive against what they be-
lieve is a move by the Canadian gov-
ernment for still more control over
radio, and the Canadian Broadcasting
Corporation, spurred on by U.S. activ-
ity in FM and what looks like a tight
frequency supply along the Great
Lakes and northern New York boun-
daries.

While the Canadian government
wants to nail down an FM policy
quickly and to press for immediate
negotiation with the United States for
an allocation of FM channels along
the border, the private licensees are
playing for time.

Primarily, the private operators fear
that Dominion radio authorities may
force them into FM before they are
ready for the change-over. At the
same time they register almost 100
per-cent opposition to any Canadian
Broadcasting Corporation policy which
might confine private operations to the
FM field, leaving the government in
complete control of the powerful 50-
kw. clear-channel and regional outlets

A BEHIND-THE-SCENES power

www americanradiohistorv com

which provide service to the entire
country.

Meanwhile, Dominion radio author-
ities are casting a wary eye southward
at an already clearly defined U.S. pol-
icy in FM and an allocation which
promises to absorb a lion’s share of
the border frequencies. Their goal is
definitely an FM policy for Canada
by the first of the year.

The whole picture—under an earlier
commitment of the Canadian Broad-
casting Corporation to private indus-
try—is slated for a partial airing at a
meeting called by CBC to discuss de-
tails of an FM allocation. The next
step requires approval of any alloca-
tion plan by the Department of Trans-
port, which handles the technical end
of radio regulation. In any event it
will be impossible for Canada to climb
aboard the FM bandwagon much be-
fore year-end.

Meanwhile, however, the CBC's six-
man board of governors has not been
idle. A confidential policy memo, un-
der wraps in Canada, lays down tenta-
tive policies for FM, certain to meet
obstreperous opposition from Canada’s
private licensees.

Highlights of the CBC proposals
are: ;

RADIO NEWS
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1. Canada should adopt the same
band frequencies for FM as used by
the United States. This is, of course,
the 100 channels from 88 to 108 mega-
cycles, of which the U.S. has ear-
marked 20 bands for use of non-
commercial outlets.

2. Steps should be taken to protect
Canadian interests in FM channels by
the immediate negotiation with the
U.S. for a division of channels along
the border.

3. The number of FM stations per-
mitted in a given area shall in general
be limited to the commercial possibil-
ities of the region. (The CBC has defi-
nitely taken the position that “too
many FM stations would result in
cheap broadcasting.” The author of
the proposal makes the point: “The
method I suggest would justify us
(the CBC) to demand reasonable serv-
ice from all stations, as competition
would not be as keen and chances of
making reasonable profits would be
better.” This same policy, under the
CBC proposal, would apply to standard
as well as FM operations.) A formula
will be worked out, defining the num-
ber of stations any one area can rea-
sonably support.

4. However (and this proposal will
be anathema to private licensees),
CBC stations, because of the fact that
they do not carry commercial spot an-
nouncements and local commercials
and are ‘“primarily interested” in re-
gional coverage and network opera-
tion, may be added anywhere above
the number permitted under 3, above.

5. An FM frequency would be given
to any present standard station li-
censee provided (a) that any time
after June 1, 1948, the station could be
given a year’s notice that it must
abandon AM and operate exclusively
on FM; and (b) that any FM station
operating in conjunction with an AM
station “must carry all and the same
programs at all times except where
a sustaining musical program can be
produced for high-fidelity transmis-
sion by FM.” (The implication here
is that CBC approval will be necessary
for any broadcast of non-duplicated
FM programs, a more or less complete
reversal of earlier FCC policy in the
AM-FM programming field.)

Control room at Vercheres in the CBF transmitter building.
This studio is representative of many others found in Canada.

January, 1946

A typical CBC mobile unit. This particular unit is located at Montreal, but sim-

"

ilar ones are located at various CBC production points throughout the country.

6. New applicants for stations will
be permitted to operate on FM pro-
vided the power and location of the
station fits in the allocation plan. (In
fact, the CBC member’s proposal goes
farther. He writes: “Generally speak-
ing, there should be an attempt to use
FM for any new application when
equipment and receivers are available
and widely distributed, except where
AM is essential.” AM would be essen-
tial only where wide coverage is de-
sired, and presumably CBC stations
will fill this need under present gov-
ernment goals.)

7. All new FM stations must oper-
ate according to a regular schedule
for a minimum period of time daily as
approved by the CBC.

8. Details of allocation methods will
be determined after consultation with
the Department of Transport and pri-
vate industry.

Some parts of Canada, like the U.S.,
have already reached the saturation
point in the standard broadcast band.
The CBC memo emphasizes that it is
“almost impossible to find a frequency
that can be used in southwestern On-
tario even with directional arrays to
shield stations operating in the U.S.”

Clue to CBC thinking in FM is a
statement in the memo suggesting that
by a proper FM allocation, congestion
would be relieved in the standard band
and more clear channels could be used
for high-power regional service. Pri-
vate broadcasters see here a thinly
veiled move by the Canadian govern-
ment to confine them to a local and
community service in FM, which, un-
der the policies outlined above, would

www americanradiohistorv com

A CBC prewar studio design.

place them in an even more subsidiary
role to the dozen powerful government
stations which do the coverage job.
The CBC owns and operates all of
Canada’s 50,000-watters and its sta-
tions are generally the highest-pow-
ered on the air. In addition, the Gov-
ernment owns, operates, and programs
both of Canada’s networks, with com-
plete sovereignty over network pro-
grams of all kinds.

Glenn Bannerman, president and
general manager of the Canadian As-
sociation of Broadcasters, prototype of
our own NAB, takes the firm position
that “the CBC should wait at least five
years, until we see what FM can do
and have had some actual operating
experience, before blueprinting any
hard-and-fast policy. FM in its pio-
neer stages should be left with as few
strings as possible.”

Private broadcasters “simply won’t
stomach” the idea of relinquishing
their AM channels for FM on any ar-
bitrary date without the benefit of
practical experience in the field, Ban-
nerman asserts.

The CAB president also points out
that, outside of a CBC FM station in
Montreal, there are only two privately
operated experimental FM outlets —
CFRB, Toronto, and CFCF, Montreal.
Ironically, there are only five regis-
tered FM sets in the whole Dominion.

Bannerman adds: ‘“I don't like the
look of any plan whereby the CBC will
limit private broadcasters to FM. That
way, they could shut out network op-
eration from any but government sta-
tions.” Although he was not familiar

(Continued on page 140)

The one shown in the photo-

graph is studio”H"located at the Montreal production center.
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Fig. 2. Special u.ht. fixed
crystal detector employed in
microwave frequency meters.

Fig. 1. This group of absorption wave-
meters covers a frequency range of
50 kilocycles to 148 megacycles.

/7 UILE. FREQUENCY MEASUREMENTS

By GUY DEXTER

bands set aside for postwar ama-

teur communications lie above
150 megacycles. They are 220-225 mc.
(1.33-1.36 meters), 420-450 mc. (66.7-
715 centimeters), 1145-1245 mc. (24.1-
26.2 cm.), 2300-2450 mec. (12.25-13.05
cm.), 5250-5650 me. (5.32-5.72 cm.),
10,000-10,500 mec. (2.86-3.0 cm.), and
21,000-22,000 me. (1.36-1.43 cm.). The
widest of these is the 21,000-22,000 mc.
band, which has a 1000-megacycle
spread. The entire allocation repre-
sents a territory of 2185 megacycles in
which the amateur will be required to
know his frequencies with reasonable
accuracy.

Some prewar hams cut through as
far as 400 mc. before the shutdown.
But to the rank and file these new
frequencies are terra incognita, and
half the fun of opening up above 225
me. will be discovering how to gen-
erate and measure such extremely
high frequencies. As fast as official
restrictions on wartime technical in-
formation are removed, we intend to
offer our readers specific circuit data
for very-high-frequency transmitters,
receivers, and frequency meters. In
the meantime, we aim to give in this
article an over-all picture of the new
frequency measuring requirements and
to describe as understandably as pos-
sible some of the special apparatus
which already is being used by non-
amateur services.

On lower transmitting frequencies
the ham has been inclined to depend

32

SEVEN of the higher - frequency

As amateurs utilize progressively higher frequencies

they will encounter many new problems and techniques.

entirely upon crystal frequency rat-
ings. Unless he has employed s.e.o. ex-
citation or band-edge crystal control,
he has not been too disturbed about
carrier frequency measurements. And
in general he has been reasonably safe.
The picture is altered on the extremely
high frequencies by the fact that be-
yond the 220-225-mc. band, crystal con-
trol will not be entirely practicable.
The frequency of self-excited oscillator
circuits employed in the ultra-high and
super-high-frequency regions must be
checked, even when some form of
stabilization, such as linear or con-
centric tank circuits, is employed.
The ham will have important neigh-
bors on the sides of each ultra-high-
frequency band. These will include
government, navigation and air navi-
gation aids (undoubtedly radar), tele-
vision relay, and non-government fixed
and mobile services. He must not dis-
turb these services by out-of-band op-
eration. He will find that, as far as
these new bands are concerned, the
frequency standards and meters, wave-
meters, and monitors he built for the
10-160-meter spectrum are of negli-
gible direct value. And if he has not
followed u.h.f. progress during the war
period, he will find that lower-fre-
quency design and construction tech-
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niques will not yield practicable and
dependable frequency measuring gear
for the microwaves.

The following sections will compare
the established systems with which the
ham is thoroughly familiar, with the
systems that are more favorable to
the ultra-highs. We have purposely
avoided weighty mathematical and
physical discussion, preferring to un-
veil the picture and to list references
for the rugged souls who care to go
farther. We have selected two com-
mercial v.h.f. frequency meters for
discussion because we feel certain that
ham instruments will follow their de-
sign.

Earlier Systems

All carrier frequency measuring in-
struments may be grouped into two
classes, heterodyne and non-hetero-
dyne. The non-heterodyne types are
the simplest and least accurate. Het-
erodyne types include frequency me-
ters and monitors. Familiar non-
heterodyne types are absorption wave-
meters and Lecher wire systems. In-
struments in both classes are familiar
to radio amateurs.

Wavemeters. Little difficulty has
been experienced in obtaining simple
coil-capacitor wavemeter operation be-
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tween 100 ke. and about 150 me. At
the higher end of this wide range, ca-
pacitance of the coil and inductance
of the tuning capacitor become an ap-
preciable part of the tuning circuit L
and C and must be figured into the
design. The effect of this extra L and
C is to lower the highest frequency
which may be reached by the wave-
meter and to narrow the tuning range.
Simple wavemeters of conventional
design and arrangement accordingly
are not generally employed beyond
about 150 me. Fig. 1 shows a group
of simple coil-capacitor wavemeters
for covering the range 0.1-148 mc. The
separate wavemeter ranges overlap.
A well-known example of a single
direct-reading wavemeter, equipped
with plug-in coils for the 0.5-150-mc.
range is the General Radio Type 566-
A,

Lecher Wire Systems. In prior prac-
tice the Lecher wire system has taken
up where the simple absorption wave-
meter has been compelled to leave off.
The basic arrangement of Lecher wires
is illustrated in Fig. 4. The two stiff,
parallel wires or rods, A and B, are
rigidly supported one or two inches
apart. At one end the wires are con-
tinuous to form a half-turn “hairpin”
coupling loop, which is coupled to the
oscillating circuit under test. A short-
circuiting bar, which may be slid along
the entire length of the wires, is brok-
en at its center to include in its own
circuit an indicating device. The lat-
ter may be a thermoammeter, thermo-
galvanometer, flashlamp, glow lamp,
or similar r.f. indicator. Some Lecher
wire systems make use of a solid bar
without an indicator. In such case the
indication will be obtained from cer-
tain response of the receiver, trans-
mitter, or test instrument to which
the wires are coupled. In operation,
the loop is loosely coupled to the
source of unknown frequency and the
shorting bar is moved along the wires
until the indicator shows a node. The
bar then is slid farther along to dis-
cover a second node. The distance,
measured in inches or centimeters, be-
iween two successive nodes indicates
the half-wavelength of the unknown
signal. This wavelength may be con-
verted into megacycles. The chart
given in Table 1 automatically con-
verts inches into megacycles. This
chart has been set up for the new
amateur v.h.f. and u.h.f. bands, start-
ing at 220 me.

An examination of the chart will
reveal immediately the practical lim-
itations imposed upon extremely-high-
frequency Lecher wire systems. Note
that the distance the shorting bar must
move between node points along the
wires becomes impracticably short in
the higher-frequency bands. In band
A4, the total travel of the bar to cover
the entire band is a little more than
1% inch; in band B, just under 1 inch;
band C, less than 3 inch; band D,
slightly more than 9% inch; in E and
F, much less than % inch; and in G,
less than 144 inch.

Heterodyne Frequency Meter.
January, 1946

The

general arrangement of the familiar
heterodyne frequency meter is illus-
trated by the block diagram, Fig. 8.
In this circuit a signal of unknown
frequency is delivered to an aperiodic
mixer or demodulator where it is com-
bined with signal voltage from a tun-
able, calibrated oscillator. The mixer
is tuned only in special applications.
The system will check frequencies that
are fundamentals, harmonics, or sub-
harmonics of the local oscillator fre-
quencies. It has been standard ama-
teur practice to operate the local os-
cillator in a band integral with or
lower than the lowest-frequency band
in which unknown signals are to be
measured. Thus, a heterodyne fre-
quency meter for all-band ham use
took the prewar form of an oscillator
operated in the broadcast or 160-
meter band.

The beat note resulting from mix-
ture of known and unknown signal
voltages is amplified in a suitable a.f.
section and presented to a zero beat
indicator, This type of instrument af-
fords good accuracy when its design is
refined, but seldom is practical for
measurement of frequencies beyond
about the 20th harmonic of the cali-
brated oscillator frequencies.

High-frequency limitations are im-
posed upon the simple heterodyne fre-
quency meter by (1) the highest fre-
quency at which tunable oscillators of
satisfactory frequency range and sta-
bility may be operated, and (2) elec-
tron-transit time effects which limit
the maximum frequency at which a
simple v.t. mixer or demodulator may
be operated.

High-Frequeney Pevelopments

Wavemeters. The absorption wave-
meter has been further refined to pro-
ject its practical range into the 200-
1000-me. region. A few experimental
instruments have reached several
thousand megacycles. Several designs
have appeared in which rotation of the
tuning capacitor rotor plates causes a
sliding contact to move along a heavy
fractional-turn band-type coil, thus
varying inductance simultaneously
with capacitance. The capacitor and
coil portions are assembled to form a

Fig. 5.

Illustrating the mechanical

Fig. 3. Contacttype tuning unit
used for 60 to 660 megacycles.

'~
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Fig. 4. Lecher wire system.

parallel resonant circuit (series reso-
nant in true wavemeter action). In
wavemeters of this type, an ingenious
integral assembly of the capacitor and
coil minimizes the stray L and C com-
ponents in the circuit. Fig. 3 shows
an arrangement of this type employed
in the General Radio 60-660-mc. tun-
ing unit. Here the capacitor stator is
connected (by assembly) to one end
of the inductance band, and the slid-
ing contact, wiping the inside of the
band, is attached to the rotor plates.
An extension of the same principle
makes possible coverage of the 400-
1600-mec. spectrum with another type
of General Radio wavemeter. Other
special u.h.f. wavemeters employ the
butterfly circuit.

Butterfly Circuits. In order to elimi-
nate the wiping contact, General Ra-
dio developed the “butterfly circuit.”
In this arrangement, inductance and
capacitance are varied simultaneously
by means of what would appear to be
only the capacitor rotor.

Fig. 9 shows a butterfly condenser
of the type used extensively for reso-
nant circuits in the v.h.f. and uh.f.
ranges. The stator plates consist in

construction of resonant cavities.

OUTPUT
LINE

',}"

INPUT PROBE OUTPUT PROBE

(A)

) PLUNGER
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. Fig. 6. Front view of the Millen v.hd{. frequency calibrator.

effect of two stator fins connected to-
gether by semicircular bands. The
bands supply the inductance. The ro-
tor plates are shaped like a butterfly,
hence the name. This simple arrange-
ment thus is a coil-variable condenser
circuit in which inductance is also
varied.

Circuit inductance is lowest when
the rotor is in the position shown in
Fig. 9. It is highest when the rotor
plates are interleaved with the sta-
tor plates. Circuit capacitance like-
wise is lowest when the rotor occu-
pies the position between the stator
fins, as shown in Fig. 9. An induc-
tance change as great as 3% to 1 may
be obtained in practical butterfly cir-
cuits. Coupling is effected by placing
a small “hairpin” close to one of the
“inductance bands.” Direct circuit con-
nections may be made on the stator.

While a single butterfly section may
be utilized, several similar sections
may be stacked (just as variable
capacitor plates are) to make a com-
plete butterfly unit. Stacking increases
the circuit capacitance and reduces the
circuit inductance. Butterfly circuits
may be employed as wavemeters as
well as in tank positions in u.h.f. in-
struments. The tuning range of the
oscillator section of a heterodyne fre-
quency meter may be extended by sub-

Fig. 7.

stituting a butterfly circuit for the
conventional coil-capacitor circuit. One
of the butterfly circuits developed by
General Radio tunes from 900 to 3000
mec.

Resonant - Cavity. The' principle of
the cavity resonator is .analogous to
that of acoustic resonance in a closed
room. This will be familiar to the
reader who has noticed how his voice
reverberates in a small, tightly closed
room. While some modes of operation
of even a simple cavity may be quite
complex to explain, a simple picture
is that of very-high-frequency radio
energy, injected into the cavity, un-
dergoing multiple reflections (all in
the proper phase) back and forth be-
tween the inner conducting walls
much as sound waves do in a closed
room or barrel. The natural resonant

" frequency of a cavity depends upon
the latter’s dimensions. However, the
size of a resonant cavity is small for
high frequencies.

Practical high-frequency cavities are
manufactured in various shapes for
different applications. The simplest
common shapes are cylindrical, spheri-
cal, and cubical. Fig. 5 shows two
simple cylindrical types which resem-
ble ordinary metal cans. The cavity
shown at 5A is a fixed-frequency
model, while that at 5B may be varied

Block diagram showing the line-up of the Millen calibrator.
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in frequency by means of a plunger-
driven internal disc or sphere moving
between the center of the can and one
end. The resonant frequency of a
simple cylinder (can) type cavity can
be determined approximately by di-
viding 29,126 by the can radius, in
inches. This will be true, however,
only for one simple mode of oscilla-
tion.

Energy may. be injected into and
taken from a resonant cavity by means
of small antenna probes, inserted into
the cavity through concentric lines as
shown in Fig. 5A, or simply through
properly spaced holes. These are not
the only means of excitation, however,
For example, wave guides often are
used.

Resonant cavities are used as ab-
sorption wavemeters or they may be
used in place of conventional tuned
circuits in u.h.f. instruments, such as
frequency meters and oscillators. The
cylindrical cavity often is employed as
a frequency standard, especially when
it is temperature controlled.’

Specialized U.H.F. Frequency
Meters

Millen Type 90630. The block dia-
gram in Fig. 7 shows the arrangement
of the circuits in the new Millen Type
90630 frequency calibrator. This in-
strument covers the 200-700-mc. range
by means of two accurately calibrated
tunable cavities,. Harmonics up to
1500 mc. may be checked with some-
what reduced sensitivity. In this in-
strument the effects of electron tran-
sit time, which limit the highest fre-
quency reached by the best vacuum-
tube detectors, have been avoided by
employing a high-efficiency fixed crys-
tal detector. Fig. 2 is a photograph of
this fixed crystal, originally developed
for use by the armed services.

When the frequency of a pulse-mod-
ulated signal is to be measured, switch
8 is thrown to its left-hand position.
The proper cavity is plugged in and
tuned to the signal, using the peak
voltmeter as a resonance indicator.
Crystal detector output voltage is
presented to a wide-band (video) am-
pliier through an input attenuator,
and the amplifier output voltage in
turn actuates the peak-reading v.t.
voltmeter. When the frequency of an
unmodulated signal is to be measured,
all other operations are the same as
just described, except that switch § is
thrown to its right-hand position,
causing detector output currents to
flow directly through the d.c. micro-
ammeter of the v.t. voltmeter.

An instrument of this type reduces
the checking of u.h. frequencies within
its range to the simple operation of
tuning in the signal and reading its
frequency from the dial calibration of
the tuned cavity.

Fig. 6 shows a front view of the
Millen calibrator, with the plug-in
variable tuned cavity plainly visible
on the right. Fig. 10 shows the two
cavities, employed to cover the 200-
700-mc. range, removed from the in-

(Continued on page 110)
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Ome. SIGNAL

GENERATOR

By
JOHN WONSOWICZ, wWoDUT

and
HERBERT S. BRIER, W9EGQ

With the trend to higher frequencies. this unit

fills the need for an accurate alignment source.

often need a signal of known

frequency that can be depended
upon when making tests and carrying
out experiments. This wide-range
signal generator fills that need ad-
mirably. As can be seen from the
diagram, Fig. 3, the circuit is very
simple, although there are several
tricks involved to get satisfactory re-
sults over the entire range of fre-
quencies.

The heart of the instrument is a
new tank circuit, a wartime develop-
ment of the Pathfinder Laboratories
in Chicago.. This tank, with all di-
mensions, is shown in Figs. 2 and 4.
The “slug’” extends the range to well
over 500 megacycles at the cost of
some sacrifice of @ on the higher fre-
quencies.

The greatest difficulty in building
wide-range equipment is obtaining
uniform results on all frequencies.
For example, it is often difficult to

SERIOUS workers on the uh.f’s

January, 1946

get uniform output from an oscillator
tuning from one end of the broadcast
band to the other. With that in mind
the constancy of output from this sig-
nal generator can be better appreci-
ated.

Without the slug, the output is
constant from 135 to 350 megacycles.
Between 350 and 390 megacycles it is
down slightly, with the point of lowest
output being at 375 megacycles. From
390 megacycles the output slowly in-
creases until the maximum frequency
of 465 megacycles is reached. The
small wvariation in output is Dbest
shown by the figures on the grid cur-
rent to the 955. Between 135 and
350 megacycles it is 400 microamperes.
At 375 megacycles it drops to 200 mi-
croamperes, and at 465 megacycles it
is 600 microamperes. When the slug
is used the output gradually falls as
the higher frequencies are reached,
due to the increased losses when the
slug is in the field of the coil.
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<=  Fig.l. Frontview of signal gen-
erator. The jack mounted on the left is
for measuring oscillator grid current. To
the left of the dial are, top to bottom,
pilot light. modulator tone selection
switch, and power supply switch. To the
right of the dial, top to bottom, output
terminal, dial knob. and attenuator.

Fig. 2. Close-up of the tank circuit which
forms the heart of the r.f circuit. Unit
shown uses a slug not used in the instru-
ment described in the accompanying text.

As stated before, the heart of the
generator is in the new tank circuit.
Full constructional details are given
in Figs. 2 and 4. Obviously, any
changes in dimensions will result in a
change of the frequency range cov-
ered. The inside dimensions of the
inductance are the most critical
Slight variations in the width or
thickness of the legs are relatively
unimportant.

The shaft and front bearing are
taken from a Hammarlund MC se-
ries midget condenser, Cut off the
shaft about %" in back of the bear-
ing. Then drill and tap the end of the
shaft for a 6-32 screw, and thread in
a headless brass machine screw 2%
long. Drill a hole through the shaft
and screw with a No. 55 drill. Through
this hole drive a pin to prevent the
screw from turning in the shaft. It
is essential that the screw be straight
and exactly centered in the end of the
shaft. If a lathe is available the shaft
can be turned down to size and
threaded. The rear bearing is a panel
bushing with a 4" hole. A %" length
of the discarded shaft is next cut off,
drilled lengthwise, and tapped to fit
the 6-32 screw. After the rotor is
assembled, this piece is screwed onto
the end of the screw and provides the
tail-piece which rides in the rear bear-
ing.

All other metal pieces are made
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from .051” No. 24 ST aluminum. Eight
rotor plates are required if the slug
is used, ten if it is not. The rotor
spacers are 3%” in diameéter, and ten
are required. (Each spacer is com-
posed of two thickness of alumi-
num.) An additional spacer of thick-
walled brass tubing .561” long is
required if the slug is not used. Eight
stators and six stator spacers are re-
quired. The Dbottom spacer consists
of 14 pieces 2” x 11/16”. The slug is
made of 12 pieces held together by
countersunk screws tapped into the
end pieces. Of course, the slug and
bottom spacer may be whittled out
of a solid piece of aluminum if desired.
The end supports are made of lucite,
5%" x 2%” x%”; and the base is a
bakelite block, 2% " x 2%” x 3%"”. If
the slug is used, it will be necessary
to omit the cross braces at the top of
the condenser to permit rotation of
the rotor and slug.

The reason for repeating “if the
slug is used” is that this instrument
was finally built without the slug,
because it was decided that the ad-
vantage of uniform output outweighed
the advantage of a slight increase in

Ry—10,000 ohm Y4 w. res. the frequency range covered.
Ro, R—20 ohm Y4 w. res. C—.05-ufd. @ 400 v. cond. e N
Rs—1000 ohm Y; w. res. Co. Co—8-16-ufd. @ 450 v. dual elec. cond. On the tank %" square tabs are
%—Rzo,ologoghm %Zw. res. ILq—L% " %;/?5”1\50 11:]1 wg;, coil : 5 used to compensate for slight varia-
55 Re— . . 2 Li—8 t., , . q e
RS o0y Ohm 2 e 1es ke P b ERR SR e tions in characteristics when tubes are
gq—s ohrr}dl/q w. res. . Ty—Coupling trans., 500-1000-1500-2000 to 4 changed. At first an attempt was
—30-uu. ceramic con ohm v.c. . "
CE—JO uufd. ceramic cond. Ty—Power trans., 240 v. d.c. @ 40 ma., 5 v. @ 2 made to use a 1-7 pufd trimmer for
gq—iﬂ% % 1%% . comii s agnp 363 v. @ 1 amp. this purpose, but that formed a closed
4~—.0-urd., Y. cond. s O—3 p.s.p. rotary sw. P 3 . :
Ci—8-ufd. @ 450 v. clec, cond. ‘__sp“ ey lqop at certain frequencies, so it was
Ce—.005-pfd. @ 400 ». cond. Tubes—955, 9002, 524, VR150 discarded.

The entire r.f. unit, with the excep-
Fig. 3. Schematic diagram of the complete generator showing the simplicity of the circuit, tion of the attenuator, is enclosed in
an aluminum box 6”7 x 5" x 5%”

with leads for external connections

* * coming out through grommetted holes.

The 955 tube socket mounts on the

Fig. 4. Constructional details of the tank circuit used. All part§ may readily be side wall of the box in such a position
made by hand without the use of machine tools. The slug, shown in dotted lines, is that there - Just enough room be-
used only if it is desired to extend the upper range of the unit from 465 to 500 mec. tween the grid terminal and the tank
for the grid condenser, C,. This also

assures the shortest possible plate

{'// = ——————— /’j lead. One filament terminal is

£l / = ——— e | grounded directly at the socket, while

T — S -HAMMARLUND CONDENSER FRONT BEARING | // the other is by-passed to ground
T [ e S g (7, through a 10-psfd ceramic condenser.

45 BN 1070 AR Filament voltage is fed through a

Al 3 | R E small choke made by winding a short

{4 fiii 1 i g‘ length of No. 22 wire around a nail

and then removing the nail. A sim-
ilar choke is used to ground the
cathode.

These chokes and the filament by-
pass condenser have an important ef-
fect on the smooth operation of the
signal generator. In tuning such a
wide range there is unavoidable phase
shift in the tube and leads. Before
they were added, there were frequen-
cies where the output and grid current
would drop to extremely low values.
By adjusting the spacing between
turns in the chokes and varying the
point where the condenser was
grounded, the low spots were elimi-
nated.

The method is this: Tune the os-
cillator to the point of lowest grid

APl

3%

f——e—— 17342

P L (e current, then adjust the chokes and

snxeur:—/! Qo
END ViEW SIDE ViEW the ground position of the condenser

until the grid current is normal. Re-
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tune the dial and see if the dead spot
has been eliminated or only moved.
If it has just been moved, repeat the
process. By judicious cut-and-try plus
a little luck, the dead spots can be
eliminated. In this oscillator one com-
promise had to be made. The output
can be increased at 375 megacycles,
but then it drops even more at another
frequency. Move the ground point of
the condenser in very small steps.
Sometimes a movement of 1/16” is all
that is necessary.

Feeding the high voltage to the
plate of the 955 through a 20-ohm
carbon resistor also helped to stabil-
ize the output. When it was fed into
the center of the tank, the grid cur-
rent varied between 50 and 800 micro-
amperes as the oscillator was tuned
from minimum to maximum fre-
quency. Feeding the plate voltage
to the grid side of the tank gave re-
sults almost as bad. The 20-ohm re-
sistor is used as an r.f. choke and is
much more satisfactory than the con-
ventional inductance because it has
no troublesome resonant points to
introduce complications. By-passing
the B-plus side of this resistor, and
the use of a VR-150, further stabilizes
the output.

The attenuator circuit used wastes
considerable power but has the ad-
vantages of simplicity and of making
the output terminal quite ‘cold.”
Connecting a load, or even short-cir-
cuiting the output, causes negligible
frequency shift. More efficient atten-
uators can be built, but they become
quite complicated at these frequencies.
This one has proved to be quite sat-
isfactory. One possible change would
be to use a four-position switch for
S, so that there would be one position
available with no resistor across it for
preliminary tests of new equipment.
The attenuator is coupled to the tank
through a three-quarter turn coil, 3"
in diameter, spaced about one-quarter
inch from the tank. Considerable
variation in output can be obtained
by changing the position of the coil
with respect to the tank.

Tone modulation is supplied at a
low level at 400 and 1000 cycles by a
9002 audio oscillator. It is designed
around a 500-2000 to four-ohm output
transformer. Using appropriate taps
on the primary permits vigorous oscil-
lations, and varying the amount of
capacity across the winding changes
the tone. The third position of the
tone selection switch kills the audio
oscillator by by-passing the output
signal to ground through an 8 wufd.
electrolytic condenser. In this way
the current drain on the power sup-
ply remains substantially constant,
whether or not the audio oscillator is
on. The plate current for the u.h.f.
oscillator flows through the four-ohm
winding for modulation purposes. The
percentage of modulation is kept low
purposely to prevent appreciable fre-
quency modulation. This low level
also permits more accurate spotting of
frequencies on superregenerative and
other non-selective receivers. Heavier
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Fig. 5. The receiver and its various coils used for the calibration of the generator.

modulation can be obtained easily by
connecting the high-voltage lead of
the u.h.f. oscillator to the primary of
the transformer.

The choke input power supply is
conventional. Nothing in it requires
special attention.

An open-ended chassis, 8” x 5" x 27,
was sawed in two to make the audio
and power-supply chassis. The first
is 3% " wide and the other 4%4” wide.

The dial is constructed around a
General Electric No.7761552-GI, 50 to
1 ratio, worm gear dial picked up in
an Army-Navy surplus store for fifty
cents. It is coupled to the condenser
shaft through a pair of 1 to 1 gears,
one inch in diameter, obtained at the
same place. This allows a five-inch-
diameter dial to be used. The dial
fastens directly to the condenser shaft
by means of a metal collar and two
set-screws. It is made of aluminum
with a piece of white paper glued to
it. The frequency calibration is let-
tered directly on the paper. A com-
mercial dial like the National NPW-O
or ACN would make a satisfactory

substitute for this custom-built one.
The NPW-O requires a separate cal-
ibration chart, while the ACN dial
can be calibrated directly. Whatever
the type chosen, the dial must be a
good one with a large scale and with-
out back-lash if maximum utility is
to be obtained from the signal gen-
erator.

Using a sloping-front cabinet pro-
duces a very pleasing appearance but
does make considerable extra work.
The various pictures and the sketch
show how the panel is cut out and
how the false front is added. The
cabinet is 14" x 8” x 8”.

Calibrating such an instrument is
a tedious process unless one has access
to an accurately calibrated commer-
cial u.h.f. signal generator, but it can
be done by using harmonics of lower-
frequency oscillators. Many “all-
wave’ signal generators give funda-
mental output up to 60 megacycles or
higher, and usable output on higher
harmonics. After checking the cali-
bration of such an instrument on its

(Continued on page 114)

Fig. 6. Top view of the generator. The tank circuit and tube may be seen in the shield can.
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By
CHREISTIAN A. VOLF

Director of Research,
Robinson-Houchin Optical Company

The completed sound reproducer.

In this installction o recording unit com-
plete with its amplifier is mounted on itop of the cabinet as a single unit.

Unique home-constructed sound repreducer that
provides a non-directional sound distribution.

T ‘7HEN we trace developments
' of sound reproducers, we fail

to find any evidence where

old and proven acoustic theories have
been given much consideration; in-
stead, many more complicated new
theories and applications have been
developed by independent research.
There are certain fundamentals which
govern good acoustical effects. In
“Sensations of Tone” by Helmholtz,
fundamental formulas covering acous-
tic principles can indeed be applied to
our present-day loudspeaker designs
with greater success than all the tried
experimental shapes and designs that

38

have appeared on the market in the
past 25 years.

Helmholtz has suggested that echoes
and reverberations of musical sounds
are the most important agents to
quality, as is the importance of the
false to the true vocal cords in voice.
Helmholtz states that echoes and re-
verberations should not be absorbed
but that we should learn to under-
stand the handling of these factors
rather than to destroy them. It can
hardly be denied that in the acoustical
arts, major attention has been given
to the elimination by absorption of all
these undesired echoes and reverbera-
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tions, while architects and acoustical
designers have formulated many fan-
tastic shapes in order to produce good
acoustical results in theaters, in large
enclosures, or for outdoor applica-
tion. It is a known fact that our most
nearly perfect acoustic conditions are
still to be found in some of our older
buildings and none of the new archi-
tectural designs have come anywhere
near producing as good results as we
find in old brick structures.

In steel and concrete structures one
should not look for good acoustics, re-
gardless of the plasters that may be
used on the inner walls. It is not that
the concrete mass is detrimental, but
the steel girders which form the skel-
eton of the structure are the deciding
factor which tend toward poor acous-
tics in our modern buildings and
churches. Compare the sound effects
and distribution from many famous
carillons in European countries; they
can be heard for miles away. The
same is true with relatively small
bells in little villages, where the
churches are often of brick or wood
structure. The chief reason for such
good effects is that the bells are not
suspended from or anchored to steel
girders but are more often suspended
from heavy oak plank. As a matter of
illustration, one needs only to observe
the carillons from the Riverside
Church in New York or the Mellon
Church in Pittsburgh. They are among
our latest and no doubt most costly
belfry towers in the country, yet one
has difficulty in hearing the carillons
with reasonable fidelity a block away.
The reason for this poor acoustical re-
sult has little to do with the openings
in the belfry, or its shape, or the
height from which they are suspended;
it rests chiefly upon the fact that more
than 75% of the total output is car-
ried through the steel girders and
grounded directly into the foundation
of the church proper. As evidence,
those who are familiar with the fa-
mous carillons in various European
countries can best bear witness to the
great difference represented in the
beauty of the sounds coming from our
famous cathedrals and the carillons in
Mechlin, Ghent, Antwerp, Bruges, and
Namur, which far excel results ob-
tained in any of our modern architec-
tural church structures employing
carillons.

When sound motion pictures were
first introduced into our theaters,
many new forms and shapes of ampli-
fying horns were developed in an at-
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SOUND REFRODUCER

tempt to achieve better and more nat-
ural hearing results in the many dif-
ferent sizes and types of architectural
enclosures, but somehow the problem
has never been solved to entire satis-
faction. As a matter of fact, it was
given up as hopeless more than 12
years ago, when it was decided that
we should build theaters to accommo-
date the loudspeakers which were sat-
isfactory in laboratory tests but were
total failures when they were to oper-
ate under natural conditions. Many
theaters have since been built to suit
the sound equipment. One of the larg-
est theaters to be built on Broadway,
which received much advance public-
ity in that it promised to become the
last word in perfection in the acous-
tical arts, turned out to be the big-
gest flop in sound motion picture thea-
ters. In the Film Daily Year Book of
1931 a page was published titled “Rem-
edies for poor acoustics in theaters,”
but we have still not developed an
amplifying system which can become
standardized for all forms of theaters.
The truth of the matter is, we are
still designing theaters to suit the
sound system, and when the theater
has been completed we often must re-
design our sound system to suit the
new theater. What finally is arrived
at is a fair compromise and acceptable
system worked out for each individual
theater. This procedure is rather
costly and could be avoided by a re-
turn to well-known acoustic principles
which have proved to be excellent
wherever employed.

The foregoing history has been cited
merely to convince those interested in
the acoustical arts that the selected
building material and its mass is of
greater importance than the shape
within the theater as long as we do
not totally disobey certain physical
laws of shapes, as was the case in the
formula embodied in the ceiling of
Radio City Music Hall, the chief ob-
jection to which is that, instead of in-
troducing an expansion factor, the
ceiling introduced sharp reflective sur-
faces which resulted in many echoes
when it was first tried out. This was
expensive to overcome, perhaps the
worst acoustical condition ever en-
countered in any theater before it was
tolerably corrected with sound-absorp-
tion materials throughout; and then
an abnormal increase of loudspeaker
units became necessary to overcome
the deadening effects on sound. The
mistakes made in such outstanding
structures are inexcusable if we fol-
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low through with the mass of knowl-
edge actually awvailable in the science
of acoustics.

The present illustrated directional
and non-directional resonator and
sound distributor challenges anything
heretofore introduced toward perfec-
tion of good acoustics within large en-
closures as well as for out-of-doors
sound amplification. Theoretically and
in practice it represents well-known
acoustical principles and disobeys none
of the acoustical laws. The relation-
ship of air column, mass, and quality
of material, as well as form, has been
fully considered, as iliustrated in the
photographs, from which all struc-
tural details can be observed. The
dimension constitutes a 24” cubicle
air column, and the weight mass of
this small chamber without any hard-
ware or loudspeaker units installed is
exactly 90 pounds. In comparison with
any other empty reproducing chamber
of similar size, this weight mass will
be found three to four times heavier.

Five loudspeaker units of various
dimensions can be installed within the
24" cubicle space and a four-sectional
dividing section slides into the grooved
segments, thereby separating the back
of each unit from the next. The reso-
nating box contains no other electrical
equipment. The entire unit is prefer-
ably suspended from a ceiling height
to a level most suitable and in propor-
tion to the total ceiling height; or,
when employed in connection with mo-
tion pictures, it is placed either di-
rectly above the screen, or one unit
on each side of the screen——depending
on the size of the theater proper.

The same unit can also be employed
as a console cabinet, upon which may
rest a radio and public-address am-
plifying system. In this way it forms
a complete professional sound-record-
ing unit of highest quality.

A six-way switch is built into the
amplifier section, through which each
independent unit can be controlled
separately, or all five jointly. In sub-
stance, it may well be defined as a
five-dimensional sound system, since
each loudspeaker unit is sharply direc-
tional; yet, when all five units are
operating, it introduces no directional
characteristics whatsoever. This is
particularly true when it has been sus-
pended from the ceiling. One becomes
aware of a totally new sound effect—
that of quantum or mass sound, which
theoretically would be the same as the
fifth dimension. Helmholtz gave much

(Continued on page 98)
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Although this unit may be used in the
home. its tonal quality could not be fully
appreciated unless it were mounted
from the ceiling, In this position
all speakers are effectively used.

*

Sectional view of 24-inch cubical shaped
reproducer. The completed assembly ex-
cluding hardware and speakers weighs
approximately ninety pounds. Five loud-
speakers may be installed in the unit.

|
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Fig. 1

Top chassis and panel views of the completed transmit-
ter. It is imperative that all components be placed in their
best electrical position to prevent interstage coupling.

RANSMITTER

By RUFUS P. TURNER, WIAY

Consulting Eng.. Radio News

Constructional details of a thirty-wdtt transmitter
for operation on the 28-54 megacycle amateur bands.

‘N designing the subject 30-watt
transmitter for the postwar 28-
- - 29.7- and 50-54-mec. bands, it was
decided to employ rack panel con-
struction, a minimum of controls, con-
tinuous tuning between and through-
out the two bands wherever possible,
crystal switching, and a self-contained
power supply. Furthermore, it was
decided to place each component in
the best electrical position and “let
the front panel sort of grow up like
Topsy.”

In our desire for simplicity we out-
lawed from the start neutralization
‘and the long string of doublers
found in so many crystal-controlied
“5-meter” transmitters. Our demands
thus dictated use of a dependable 30-
watt u.h.f. type beam tetrode as the
final amplifler. Low excitation require-
ments, low plate and screen voltages,
u.h.f. efficiency, low cost, and small
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physical size recommended the type
815 dual tetrode.

While the 815 normally requires
only two-tenths of a watt grid driv-
ing power for 30 watts output, consid-
erably more than this must be sup-
plied by the last exciter stage in order
to overcome grid circuit losses at 28
and 54 mc. To our discouragement
we found that ultra-modern types like
the 6AKS5 simply would not supply

EpITOR’S NoTE: At the present time
the 28-29.7 and 56-60 mc. bands are
assigned to amateur operation. By
employing the eighth harmonic of the
crystal used for the 28-29.7 me. band,
this transmitter will cover the 56 to
60 me. region. The 50-5% me. band,
for awhich this transmitter was also
designed, has not yet been opened to
amateur use. It is anticipated that
as soon _as present services can be
relocated, this band will be opened
to the amateurs.
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sufficient uh.f. driving power when
used as doublers and quadruplers. So
we fell back on less spectacular, hut
neither ancient nor old, exciter tubes.

The exciter portion of the transmit-
ter consists of two 7C5 stages—a crys-
tal oscillator-doubler and a doubler-
quadrupler. By employing 200-uxfd.
variable tank capacitors in each stage,
continuous tuning is made possible
without changing coils. The tank of
the first stage covers the range 6000
to 15,000 ke, and may be tuned to the
fundamental or second harmonic of
crystals between 6000 and 7500 kc.
The tank of the second stage covers
the range 27,000 to 60,000 ke. and ac-
cordingly may be tuned to double or
quadruple the output frequency of the
crystal stage. Continuous-coverage
exciters of this type do not give the
same efficiency at both ends of their
tuning ranges. But the characteristic
drop in output at one end, particularly
evident when quadrupling, can be tol-
erated since, with the 7C5 tubes, more
than enough driving power is avail-
able for the 815.

The same continuous tuning fea-
ture is utilized in the push-pull grid
input section of the 815 stage. Here a
different size tuning capacitor is em-
ployed, but the coil-capacitor com-
bination tunes from 27 to 60 mc. Con-
tinuous tuniung is not employed in the
815 plate eirruit for the reason that it
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does not permit the best € and @ val-
ues for radiophone operation to be
secured at all band settings. The 815
plate coil thus is the only plug-in
inductor in the entire transmitter.
This slight inconvenience may be tol-
erated, however, in the interest of
modulated plate circuit efficiency.

50-54-mc. operation is obtained from
crystals having fundamentals between
6250 and 6750 kc. For this operation
the tank of the crystal stage is tuned
to the 2nd harmonic of the crystal
frequency (low-capacitance setting of
the tuning capacitor). The first ex-
citer stage, thus acting as an oscilla-
tor-doubler, delivers 12,500-13,500-kc.
output. The tank of the second exciter
stage is tuned to the 8th harmonic
of the crystal frequency (low-capaci-
tance setting of the second tuning ca-
pacitor) so that this stage, operating
as a quadrupler, delivers 50-54-mc.
output. The 815 grid tank is tuned to
the same frequency as that of the
second exciter stage (low-capacitance
setting of the 815 grid tank capacitor)
and the “5-meter” coil is plugged into
the 815 plate circuit. 6250-6750-kc.
crystals now are available at regular
ham prices.

28-29.7-mc. operationis obtained from
crystals having fundamentals between
7000 and 7425 kec. For this operation
the tank of the crystal stage is tuned
to the crystal fundamental (high-ca-
pacitance setting of the tuning capac-
itor). The first exciter stage, thus
acting as a straight crystal oscilla-
tor, delivers 7000-7425-kc. output.
The tank of the second exciter stage
is tuned to the 4th harmonic of the
crystal frequency (high-capacitance
setting of the tuning capacitor) so
that this stage, acting as a quadrupler,
delivers 28-29.7-mc. output. The 815
grid tank is tuned to the same fre-
quency as that of the second exciter
stage (high-capacitance setting of the
grid tank capacitor) and the “10-
meter” coil is plugged into the 815
plate circuit.

A detailed description of the trans-
mitter stages follows:

Exciter

The complete circuit diagram of the
transmitter appears in Fig. 6. We
do not take full credit for the exciter
section, having “borrowed” it from
Heintz & Kaufman. To the original
H. & K. design, however, we added the
continuous-coverage tank circuits,
crystal switching, ‘voltage-drop”
metering circuit, and link-coupled
output. After testing a number of
likely appearing small u.h.f. tubes, the
7C5 locktals mounted in polystyrene
sockets were found the most satisfac-
tory for high doubler and quadrupler
output in the 50-54-mc. region.

The first 7C5 stage is a type of grid-
plate oscillator circuit with a cathode
tank consisting of a 2% millihenry
pi-wound r.f. choke, RFC,, shunted by
a .00025-«fd. mica capacitor, C. A
simple crystal switching circuit is em-
ployed and has been found entirely
satisfactory. The crystal stage plate
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Fiqg. 3. Rear chassis view of completed instrument shows neatness of final assembly.

tank consists of a 200-uufd. midget
variable capacitor, C, and coil, L.
The latter is 11 turns of No. 22 en-
amelled wire wound on a 1”-diameter
low-loss bakelite form, the turns be-
ing spaced apart a distance equal to
the diameter of the wire.

The interstage coupling capacitor,
C, is a miniature bakelite-molded
.00005-4fd. mica component. Our tests
indicated no appreciable advantage in
the use of ceramic or mica-button-
type units in this position.

The second exciter stage has both

Fig. 4. Mechanical layout showing proper placement of various component parts.
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both input and output ends. The link-
coupled input circuit was found espe-
cially helpful in achieving isolation
and removing the necessity for neu-
tralization. The link-coupled output
makes it convenient to work the trans-
mitter into various types of antenna
couplers or directly into low-imped-
ance, low-loss coaxial antenna feeders.

The grid tank consists of a dual 100-
aufd. tuning capacitor, Ci, and coil Ls.
The latter is 4 turns of No. 14 en-
ameled wire airwound 1%” in diam-
eter and spaced %4” between turns. The
tap is at the end of the 2nd turn. The
link winding is 4 turns of hookup
wire closewound on a 1”-diameter
bakelite form mounted inside L, so
that the link winding and the 2nd
turn of L, are exactly opposite. L, is
supported directly by soldering its
ends to the C.. stator lugs.

The plate tank consists of a dual
50-uufd. tuning capacitor, Ci, and coil
L,. The latter is a plug-in unit having
a center-link winding. The coils em-
ployed in the writer’s transmitter are
National AR16-10C (for 28-29.7-mc.
operation) and ARI16-5C ({(for 50-54-
mc. operation). The 28-me. coil is
seen In position in the photographs,
Figs. 1 and 3. The concentric line

Fig. 5. Left: Close-up under-chassis view of the doubler-quadrupler (top) and
oscillator-doubler stages. Right: Complete under-chassis view. Along the back
edge of chassis {from top to bottom) can be seen the coaxial output, relay termi-
nals, modulation input jack. and power-line receptacle. The recessed 815 socket
can be seen just below the relay terminals. Power supply is at bottom right.

cathode and grid-resistor bias. The L. The twisted pair line connecting running from the L. link winding to
grid resistor is % megohm, R. and the link windings of L. and L, likewise  output jack, J, is a short length of low-
the cathode resistor 500 ohms, R. is made of hockup wire. loss u.h.f. type coaxial conductor.

The plate tank in this stage consists The central locating plug of each The 50-ohm, %-watt carbon sup-

of a 200-#xfd. midget variable capaci-
tor, Cu, and coil, L,. The latter is 2
turns of No. 22 enameled wire wound
on a %”-diameter low-loss bakelite
form and spaced %” between turns.
The link winding is 2 turns of hookup
wire wound close to the “B4-" end of

7C5 tube is grounded to the chassis
right at the tube socket by means of
the socket terminal iprovided for this
purpose.

Final Amplifier
The 815 amplifier is link-coupled at

pressor resistors, Bs, R, and R., are
essential to stable, oscillation-free op-
eration of the 815. All three of these
resistors must be employed.
When a single milliammeter is em-
ployed as the tuning indicator in a
(Continued on page 120)

Fig. 6. Complete schematic diagram of the four-tube 28-54 m :gacycle transmitter. The audio power from an externally
connected modulator unit is applied in series with the d.c. power supply and plate-screen circuit of the 815 tube.
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Compiled by KENNETH R. BOORD

7 NHEY tell us that the proof of the

pudding is in the eating. So it is
- - with verifications to the DZXer.
This was aptly put by Robert E.
Hatcher, Virginia, writing in a recent
issue of Universalite (bulletin of the
Universal Radio DX Club): “DX sea-
son is here again and this year things
will be brighter than in years gone by,
as there will be more radio stations
on the air and the arrival of those veri-
fication cards will begin to find their
way to your address. The good old
days are on the way, so draw up the
chair, dust off the receiver, and hang
out the antenna, ’cause there’s DX
calling you. Logging a station is a
wonderful feeling, but the best feeling
comes when the postman hands you a
verification from some far-off station
that you have longed to verify. Yes,
ihe verification is the ‘pay-off’.”

How do you get a verification? The
following suggestions are offered by
various veteran monitors:

1. Be certain you actually have the
station. Listen for positive identifica-
tion.

2. Make as complete notes as pos-
sible, listing what actually went on
during at least 15 minutes of a par-
ticular transmission period, preferably
longer.

a. Set down local time in your area

Listening Post of Gilbert L. Harris. North Adams, Mass.

and, in parenthesis, if you know it, the
local time at the point of transmission.
By all means also list GMT, which is
used by most transmitters on their
own records. (GMT is 5 hours ahead
of EST.) '

b. List what was actually heard, giv-
ing exact time of such items as iden-
tification, certain specific recordings,
if used, names of musical programs or
numbers, and the like.

¢. List the frequency and wavelength
announced, if given. If the station
came in at a different frequency than
announced, mention that radiation
came in on approximately
megacycles on your receiver.

d. Advise them the signal strength.
If you have a communications receiver,
list the carrier level as R-7, S-5, or
the like; if an ordinary home receiver
is used, mention reception as weak,
strong, clear, fading, code interfer-
ence jammed by another station, so-
and-so, giving that station’s frequency
and location, too, for check purposes.

e. List what kind of receiver was
used, the kind of antenna employed,
and state weather conditions at the
time you monitored the station; also
time of local sunset.

3. Make your report from what you
have set down; be brief, but concise
and specific. Ask for a verification

During the war, Harris picked

up an Arab station which few people were able to receive: it was being used by the
Germans as a “blind” to agitate racial prejudice. He also picked up the communica-

tions from Admiral Byrd when he was at the South Pole.

Gil's main receiver is an

NC-200 used with an RME-DB-20 and LF-90. The second receiver is a Hallicrafter Sky

Traveler Model $-29.
NC-200 receiver.

Atop the RME-DB-20 is a Motorola FM tuner that feeds into the
Atop the FM tuner is a barometer.

Aerials include one vertical

12-foot antenna on roof for FM: one 60-foot doublet that runs N-S: also one single
wire antenna of about 35 feet that runs E.ZW. He has also a l4-foot antenna inside
his radio room, to be used only if bad storms break down the outside antenna system.

Janunary, 1916 .
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of such reception. If you can offer
constructive criticism and suggestions
that would be helpful, do so.

4, Send your report first-class, be-
ing certain that sufficient postage is
affixed to your letter. According to
the Post Office Department in Wash-
ington, service for the transmission of
letters and post cards has been re-
sumed to all European countries to
which it was formerly suspended ex-
cept Germany, Austria, and Albania.
For changes in postal service to for-
eign countries consult your local post
office.

(NOTE: Some stations will not
verify from abroad unless you send
along an international reply coupon,
which you obtain for ten cents at your
local post office; this is good for one
unit of first-class postage in most for-
eign countries. According to the Post
Office Department: “In the absence of
information to the contrary, it is as-
sumed that international reply cou-
pons will be accepted by all countries
to which mail service is in operation
except Nicaragua, Italy, and Vatican
City State.” It is further stated that
“due to conditions brought about by
the war, this Department has been un-
able 'to maintain an adequate supply
of international reply coupons, and for
that reason the stock at certain post
offices may become depleted. If one
post office is unable to furnish these
coupons upon demand, inguiry should
be made at other offices in the local-
ity.”)

Some DXers prefer to send reports
first-class airmail; information as to
foreign airmail service also can be ob-
tained at your local post office.

5. Summarizing, make your letter
brief, but comment on the quality of
reception and give suggestions that
might be helpful to the station to
which you are reporting. If you know
the language of the transmitting coun-
try, write in that language; otherwise
write in English. And be certain you
have the correct address on the en-
velope, as well as your own correct
return address on both the envelope
and the report. Then wait and hope—
give the station ample time to reply
—(two to six months in most in-
stances) before you write a second
time. If you don’t get a reply the first
time and have not sent an interna-
tional reply coupon, it is suggested
you send an IRC with your second re-

(Continued on page 82)

43


www.americanradiohistory.com

RESINTANC !

By Shepherd Litt, W2LCC

Superior Instruments Co.

o d

| i BV |
o —d

A review of the various methods used in the measurement of resistanee, from the

simplest form to the more highly accurate laboratory methods. Examples are pre-

sented whenever their use is justified and jormulas worked out so that anyone, with

a small working kEnowledge of mathematics, can make accurate measurements.

CCURATE resistance measure-
ments are an essential part of
laboratory procedure. For

some types of work, an accuracy of
*+2% is adequate, while under other
circumstances, much higher accuracy
is necessary. This article discusses
several methods of resistance meas-
urement including the simple ohm-
meter, the wheatstone bridge, and the
Kelvin bridge.

Among the simplest methods that
can be employed in the measurement
of resistance is the so-called ammeter
method. This method, illustrated in
Fig. 1A, employs a source of poten-
tial, an ammeter or milliammeter, and
the unknown resistance.

Ohm’s law states that B = BE/I. Re-
sistance is equal to the voltage im-
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pressed across a circuit divided by the
current flowing through the circuit. If
we employ a 1.5-volt cell as a source
of potential and impress this voltage
across an ammeter and unknown re-
sistance in series, and the ammeter
reads .2 ampere, the circuit resistance
is 7.5 ohms. Note that 7.5 ohms is not
the resistance of the unknown resist-
ance, but is the resistance of the en-
tire circuit (unknown resistance, am-
meter, connecting wires and internal
resistance of the cell).

To determine the resistance of the
resistor, it is necessary to deduct the
ohmage of the ammeter, wires, and
internal resistance of the cell from 7.5
ohm total. In order to obtain high
accuracy in this method, several points
must be borne in mind.

wwWw americanradiohistorv com

1. Use a large cell having low inter-
nal resistance (a storage battery is
ideal).

2. Use large-diameter connecting
wires having low resistance.

3. Use an ammeter having a very
low resistance.

4. Know the resistance of the am-
meter.

5. Be sure that the ammeter is ac-
curate.

For values of resistance above 10
times the resistance of the ammeter,
the ammeter resistance, the connecting
wires, and the internal resistance of
the cell may be disregarded. The ac-
curacy of the ammeter method can be
further increased by employing a
standard resistor and basing the cal-
culations on this standard (Fig. 1B).

RADIO NEWS
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Assuming that the standard resist-
ance is 10 ohms, then, with the switch
in position No. 1 the ammeter reads 1
ampere. With the switch in position
No. 2 the ammeter reads .25 ampere.
Since the amount of current passing
through a resistance is inversely pro-
portional to its resistance, then

2 :10 =4:1; or the resistance of the
unknown is 4 times the resistance of
the standard, or 40 ohms.

Note that now only the resistance of
the standard need be known.

Voltmeter Method

Should no ammeter be available, a
voltmeter may be used (Fig. 1C). If
E, is the impressed voltage read by the
voltmeter, and E. the voltage read
when the unknown resistance is placed
in series with the voltmeter, then

E,—E.
X resistance of meter = Xr
E,

As an example, if the meter (having
a resistance of 10,000 ohms) in position
1 reads 6 volts (the battery voltage)
and in position 2 reads 4 volts, then
64 2

% 10,000 = — X 10,000,

4 4
or 5,000 ohms.

This is a very important formula
and most commercial ohmmeters use
this principle.

The voltmeter method is simple and
can be used to read higher resistances
than the ammeter method. The main
disadvantage of the voltmeter method
is that the meter must be capable of
close reading and its resistance must
be known.

The voltmeter method can also be
used in conjunction with a standard re-
sistance to improve its accuracy. It
will be described later on under Lab-
oratory Measurements, as it is capable
of high precision.

Xp =

OChmmeter Methed

The common ohmmeter is a varia-
tion of the voltmeter method. There
are two types of ohmmeters, the series
type (Fig. 2A) and the shunt type
(Fig. 2B).

In the series type, a battery, a milli-
ammeter, and a resistor are connected
in series with the unknown resistor.
The resistor is made variable so that
the meter can be brought to full scale.
As such, the resistor and the meter
constitute a voltmeter which can be
brought to full scale to correspond to
the voltage of the battery. The value
of the resistance required can be com-
puted by Ohm’s law.

If a 1-ma. meter and a 4.5-volt bat-
ery arc used, the series resistor would
then be 4500 ohms.

This can be made up by using a 3000-
ohm resistor and a 1500- or 2000-ohm
adjustable control. With the unknown
resistance terminals shorted, the meter
is made to read full scale by varying
the adjustable control. The unknown
resistor is then put in the circuit and
the reading noted. If the unknown
resistance were to be 4500 ohms, the
total resistance in the circuit would
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Fig. 1. (A) Diagram illustrates ammeter method of measuring resistance. (B) Sim-
ilar to that of {A) with the exception that a standard resistance is used as a com-

parison.

be 9000 ohms and the 1-ma. meter
would become a 9-volt voltmeter. Since
a 4.5-volt battery is being used as a
source of potential, the meter will read
half scale. A resistance lower than
4500 will cause the meter to read more
than half scale, while a resistance
greater than 4500 ohms will cause the
meter to read less than half scale.
Zero resistance, therefore, will corre-
spond to full scale and would appear
to the right of the meter scale. If a
meter having a regular linear scale is
used, the scale can be changed to an
ohmmeter scale by employing the fol-
lowing formula:
R,

———— X divisions on meter

Ri+ R.
when R, = meter resistance (as a volt-
meter), R, = unknown resistance.

Using the above-mentioned meter
and battery as an example, and if the
meter is a 1-ma. type with 4500 ohms
internal resistance and with 50 divi-
sions on the scale, and the battery is 4.5
volts, a 4500-ohm resistor would read:

4500 4500
- X 50 = X50=.5 X 50,
4500 + 4500 9000
or 25 divisions on the 50-division scale.

A 10,000-ohm resistor would read 16
divisions on the same scale, and a 500-
ohm resistor would, in like manner,
read 45 divisions.

The above method is the method em-
ployed by the writer in calculating
the resistance scales for one manu-
facturer in the instrument field.

Fig. 3.

(C) Diagram illustrates voltmeter method of resistance measurement.

—E
Ri* [METER)
DIVISIONS FOR Xa ©

XA,
(DIV ON METER} %R (DIV ON METER)

COUNT OIVISIONS FROM LEFT OF SCALE
(A} [{=)]

.__E
0= TRETER)
OIVISIONS FOR Xg =

Xr
Xp Ry

Fig. 2. Commonly used ohmmeter. There
are two versions of this particular type:
(A) Series type. and (B) Shunt type.

In order to reduce the range of the
meter, a shunt can be employed. By
using a shunt to change the aforemen-
tioned 1-ma. meter to 10 ma. and re-
ducing the series resistance to 450
ohms, a reduction ratio of 10 is brought
and the center of the resistance scale
then becomes 450 ohms. To increase
the range of the ohmmeter, either a
45-volt battery and 45,000-ohm resist-
or can be employed witih the 1-ma.
meter, or the meter sensitivity can be
increased 10 times to 100 microam-
peres.

In the above ohmmeter, the resistor
in series with the meter acts as a ‘“zero
adjuster control” to compensate for
battery voltage changes. In multirange
instruments, this ‘“zero adjuster con-
trol” must be made with a special
taper so that it can be employed suc-

(A) Ohmmeter employing a zero adjusting control that is placed in shunt with

the meter. (B) Commercial-type ohmmeter based on both the series and shunt circuits.
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LO-OHMS
15 2

50
°  H-OHMS

SUPERIOR INSTRUMENTS €O,
NEW YORK. N.Y. USA.

Na.1352

Fig. 4. Scale divisions of a com-
mercially built ohmmeter., Superior
Instruments Company’s model 1552.

Fig. 5. Wheatstone bridge.

cessfully to vary the meter on all
ranges. It is often better to place the
control across the meter and use a
fixed series resistance. This is advan-
tageous because the control has a
much better adjustment in this posi-
tion and the circuit can be propor-
tional, so that no adjustment need be
made when changing ranges. Fig. 3A
shows such a circuit.

The low range of the instrument is
0-5000 ohms, with 35 ohms center
scale; and the high range is 0-500,000
ohms, with 3500 ohms center scale.

The series type of ohmmeter is the
most common type of ohmmeter in use
today, its accuracy being normally 2%
of the linear arc; i.e., if the arc of the

Fig. 6. Kelvin bridge.
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meter is 90°, then all readings are ac-
curate to 1.8° at any part of the scale.

Although the series ohmmeter is
often used for low resistance measure-
ments, it has been deemed advisable
to use another circuit in place of it.
Referring back to the circuit of Fig.
34A, the low range consists of the 24-
and 1l-ohm resistors in series with
the unknown and the 4.5-volt battery.
If the unknown resistance is 10 ohms,
a total of 45 ohms is in series with
the battery. Neglecting the current
used to actuate the meter, this means
that a current of 100 ma. is being
taken from the battery, and if used
continually for low resistance testing,
would exhaust the battery. To cir-
cumvent this, the shunt ohmmeter is
used.

The shunt type (Figure 2B) is the
series ohmmeter with the leads shorted
and the resistance placed across the
meter. The effect of the resistance in
this position is to act as a shunt across
the meter to reduce the scale reading.
Since a short across the meter will
cause the meter not to read at all, the
zero point corresponds to the zero of
a regular voltmeter, pointing to the
left and the “infinity” mark to the
right.

The formula for calculating the
shunt ohmmeter is exactly opposite
that for the series ohmmeter, and can
be written:

R+ R,

R,

Because of this fact, the resistance
of the meter appears in the center of
the scale.

The shunt ohmmeter finds its chief
use in measuring resistances less than
100 ohms. If the meter is to measure re-
sistances less than 6 ohms, the length
and resistance of the test-leads must
be figured into the computation of the
scale. A pair of commercial test-leads
(36”) has a resistance greater than
.06 ohms. If the resistance were not
taken into account when the scale of
the meter was computed, an error of
1% would exist at the 6-ohm point.
The error at .6 ohms would be 10%.
If the resistance of the test-leads were
added to the meter resistance, the er-
ror would be eliminated.

A typical commercial ohmmeter em-
ploying both series and shunt circuit
is diagrammed in Fig. 3B. This is a
commercial ohmmeter manufactured
by Superior Instruments Company,
their model 1552. The scale of this
instrument is shown in Fig. 4. The
series ohmmeter is used for the high
range of 0-1000 ohms and the shunt
ohmmeter used for the low range 0-10
ohms. Note that the end of calibra-
tion of the low resistance scale is not
at the extreme left, but slightly be-
fore the end of the scale. The zero
point corresponds to the .06 ohm test-
leads used with this instrument. Some
commercial instruments omit the “zero
adjuster” control by employing a mag-
netic shunt across the meter. This has
the effect of increasing or decreasing
the sensitivity.

X divisions of the meter scale.
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The above methods are commercial
methods in use today and, unless ex-
treme precautions are taken, cannot
successfully be used to measure better
than 2%. To achieve a higher degree
of accuracy, laboratory methods must
be used. Two general methods are em-
ployed in the laboratory: the potenti-
ometer method and the bridge method.

In the potentiometric method, the
voltage drop across the standard re-
sistance is compared to the voltage
drop across the unknown. It can best
be described as the voltmeter method
used with a standard resistance. (A
potentiometer is an instrument meas-
uring voltage below 1.6 volts, employ-
ing a null method. It is adjusted and
calibrated by means of a standard cell
and has an accuracy of better than
.05%. Most laboratory potentiometers
have an accuracy of .01% and .029%).

In the method employed, current is
sent through both the standard resist-
ance, usually having an accuracy of
05% or better, and the unknown re-
sistance. The voltage drop across the
standard is read first, and then the
drop across the unknown, by means of
the potentiometer. If, for example, a
standard resistance of 1 ohm is used
and the voltage drop across it is found
to be 1 volt, with the voltage drop
across the unknown 1.016 volts, the un-
known resistance is 1.016 ohms. This
is true since the same current that
passed through the two resistances
makes their voltage drops proportion-
ate to their resistances.

A commercial instrument utilizing
this principle, the model P-25, manu-
factured by Superior Instruments
Company, operates on the following
principle: A current is sent through
a precision standard resistance and the
unknown. The voltage drop across the
standard is adjusted until the meter
reads full scale, by means of a control
and a momentary ‘standardizing”
switch. When the switch is released
the drop across the unknown is read.
Although the instrument really meas-
ures voltage drops, the scale is cali-
brated in ohms. The indicating instru-
ment is a precision mirror-scale milli-
voltmeter, having 100 divisions. Range
of the instrument 0-.005, 0-.05, 0-.5,
since it was made primarily to meas-
ure low resistances such as solid rods
of metals, switch contacts, etc. The
lowest reading possible is .00005 ohms
with the limit of error 1 division or
1% at any part of the scale. Read-
ings can be estimated to %4 division.
Although this instrument was made
primarily to measure low resistances,
it can be converted to read high re-
sistances by a small change in wiring.
It should be especially noted that the
scale of this and similar instruments
operating on the same principle are
linear, as compared with the crowded
scales of ordinary resistance meters.

The more common type of labora-
tory resistance meter is the bridge.
There are two basic types of bridges:
the wheatstone bridge, for measuring
resistances above .1 ohm, and the Kel-

(Continued on page 133)
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"FROM STUDIO TO
MASTER CONTROL

The versatile techmical skill, speed, and cooperation

required of all broadcast engineers has made possible

the development of present-day conunerciai breadcasting.

P NHE broadcast engineer of today

is the product of long years of
- - self application and patience ex-
pended in the crude workshop, attic-
hamshack, and basement laboratory of
a decade or so ago. He is the result
of unselfish devotion to a progressive
science which will undoubtedly ad-
vance humankind far beyond any con-
ception we may hold on the subject
today.

Within the past quarter of a century
we have seen the broadcasting indus-
try grow from a relatively obscure
position into the vast, complex or-
ganization it now represents. It is,
therefore, only natural that the men
who are most intimately associated
with this industry, the broadcast en-
gineers, grow in like manner, devel-
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oping the skillful efficiency, decisive-
ness, and rapid co-ordination so char-
acteristic of today’s engineers.
Although this varies for certain
sections of the country, not a large
number of technical broadcast per-
sonnel possess an accredited college
engineering degree. A greater ma-
jority have, at one time or another,
pursued similar, though not equiva-
lent, courses in specialized radio
home study correspondence courses.
In addition to the basic requisite, a
radiotelephone first class ticket, many
men have radiotelegraph licenses by
virtue of their past experience.
Complementing a good theoretical
background, most engineers have be-
tween five and ten years of practical
work in kindred fields such as tele-
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Broadcasting from an army plane high
in the clouds, this field engineer is part
of the vast crew which brought America
”on the spot” reports during the war.

By HENRY J. SEITZ

Technical Operations Dept.. CBS

phone long-lines operation, radio ser-
vicing, and amplifier design, to men-
tion a few. It is also interesting to
note that over ninety per-cent of
them were at one time quite active in
radio amateur circles. Fully one-
half of today’s broadcast engineers
continue to design, build, and service
equipment as an avocation to their
regular daily work.

Modern broadcasting demands of
its practitioners not only a compre-
hensive electronic background but
also a good practical operational
ability in utilizing the various pieces
of equipment from studio transcrip-
tion turntable and microphone to
transmitter and transmitting anten-
na. A broadcast engineer may be
called upon one day to operate a fast,
tricky record show while the very
next day may find him at some re-
mote point setting up microphones,
amplifiers, and such equipment as is
necessary for field operations. At
still other times he may be assigned
to operate the master control board
or work at the station’s transmitter.
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No technical limits can be placed
on the varied duties an engineer may
be called upon to perform. This fact
becomes even more apparent during
an emergency, which, by the way, al-
ways manages to arise at the most
inopportune time. However, it is
a rule of the larger companies to
adhere to more or less a fixed sched-
ule of technical operations, instead
of a daily or weekly shifting of per-
sonnel. In this manner the various
engineers are assigned to certain def-
inite groups such as studio, field,
master control, maintenance, or
transmitter. Years of experience have
proved that this procedure not only
makes for ease and familiarity of
assignments but also has the more
pertinent benefit of reducing operat-
ing errors to a minimum.

‘Whether transcriptions or live tal-
ent is used, studio operations, with
various programs, constitute the nu-
cleus of broadcasting. This is the
center of gravity around which all
other departments revolve, each con-
tributing their combined efforts to
fulfill whatever requirements the pub-
lic or commercial advertiser may de-

wide variety of programming. Basic-
ally, however, a radio show is dra-
matic in either style or music and it
may even combine the characteris-
tics of both, as most programs do.

Although the acoustical properties
of the studio greatly affect the quality
of speech or music, their natural re-
production depends on the type of mi-
crophone used and its placement with
regard to the source of sound. In-
variably it is the studio engineer who
determines the type, number, and
placement of these. It is, therefore,
his duty to combine in a harmonious
balance, with regard to intensity and
quality, the various sounds picked up
by the studio microphones.

A good musical balance between

mand. Studio operations embrace a instruments comprising a modern
Fig. 1. Block diagram of « typical broadcast studio echo set-up.
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Equipment for a remote broadcast de-
pends upon the program to be aired.
Here the field engineers are seen using
the “fixed location” equipment to bring
the radio audience an important event.

Given less than an hour’s notice, the
field engineer can assemble, transport,
and set up his equipment so that he is
ready to go “on the air” with an eye-
witness account of news in the making.

dance orchestra is at times a difficult
thing to achieve, especially in view
of the fact that most of today’s band
leaders were once musicians them-
selves and naturally tend to favor
certain types of musical instruments.

In many instances this over-empha-
sis of a certain orchestral section
over others is actually what is sought
for and this must always be kept in
mind by the engineer at the mixer
(Fig. 3). It is an interesting study
in contrasts that whereas a dance
orchestra requires from two to four
microphones for sectional pick-up, a
symphonic group may use but one for
complete coverage.

The wide popularity that certain
dramatic shows enjoy depends a great
deal on their liberal application of
unusual sound and vocal effects. In
this regard the engineer works in
close accord with the sound effects
man to produce anything from a
voice in the spirit world to the shat-
tering roar of a prehistoric monster.

At some portion of the program,
the script may call for a reverberant
vocal effect. As seen in Fig. 1, the
equipment necessary to produce this
is rather simple, consisting of a loud-
speaker mounted at one end of a
low, long hallway, at the other end
of which a microphone is placed. A
noticeable echo effect is obtained de-
pending upon the distance between

the two. However, the degree of echo
is controlled by the engineer through
RADIO NEWS
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the use of attenuators located on
both echo transmitting and receiv-
ing lines, the latter of which naturally
terminates in the -studio control
booth. Where space is at a mini-
mum, effects such as these may even
be accomplished electronically by
means of time delay circuits operat-
ing inside a small box-like affair.

Variable filter networks designed to
cut off various frequencies within the
audio range are also mounted with-
in easy reach and their frequent use
is a daily occurrence. Combinations
of both filter and echo result in ex-
traordinary effects, dear to the hearts
of program directors.

Another quite important phase of
broadcast operations, in so far as most
of the smaller stations are concerned,
is the work of the turntable opera-
tor. It is not at all unusual in his
type of work to fade in and fade out
portions of dissimilar recordings while
closely following an announcer’s cues.
He must also change turntable speeds
and switch in the correct amount of
filter to accommodate the wide varie-
ty of transcriptions in use at the time.
During these octopian-like motions a
normal level must somehow be main-
tained on the line going to master con-
trol.

Most people when listening to re-
corded music, especially of the sym-
phonic and operatic type, have the
erroneous impression that an entire
selection is contained on but one re-
cording. In some instances this might
be so, but in most cases the very or-
dinary type of album transcription is
used. In playing these for broadcast
purposes an engineer plays them in
their true consecutive order using two

MASTER
VOL.

T e
- b MASTER
CON. CONTROL

CUELINE

___|SPEAKER VOL.
1 ame [T con [T

coiL 4 RELAY

Block diagram of broadcast studio microphone sequence.

or three transcription turntables dur-
ing the process. By switching from
one to the other, the listener is given
an impression of orderly symphonic
sequence just as if he were attending
the concert in person.

Exclusive of playhouse programs,
spot-broadcast, remotes, nemos are all
similar terms associated with the fleld
department of technical operations
and serve to signify any broadcasting
done some distance away from the
station’s master control. These dis-
tances may vary from a few city
blocks, for a local night club pick-up,
to a few hundred or even a thousand
miles or more. In the latter case,
however, the network facilities and
station affiliates of the larger com-
panies are advantageously utilized.

In a non-technical sense hundreds
of radio listeners are all too familiar
with field broadcasts of important po-

litical and military personalities, mov-
ie stars and business executives, made
from country air fields, ocean going
liners, and modern banquet halls. Yet,
very few of them realize the enormous
amount of labor, speed, and co-opera-
tion which these programs entail
Field engineers will sometimes be giv-
en less than an hour to assemble,
transport, and set up their equipment;
not to mention the fact that each piece
of apparatus must be thoroughly
checked before going on the air. Small
wonder, therefore, that this type of
work attracts the more adventurous
engineer, the chap who craves excite-
ment and always manages to get it,
whether he’s riding gain at a thrilling
college football game or keeping a
sharp eye on the plate meter while
hurtling through the clouds at four
hundred miles-per-hour.
(Continued on page 155)

Operator at work on the central master control board of a major network. Here incoming programs are integrated., checked,
and channelled off into lines feeding transmitters, small master controls of outlying stations, and various recording companies.

R
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R.F-LE-AF.
dignal Tracer

By Vineent Cavaleri

Panel view of the completed instrument.

For the

compact, and

novice or serviceman,

easy-to-constract

Rear view shows proper placement of component parts mounted on the chassis and

front panel.

this inexpensive,

test instrument

will prove invaluable in servicing radio receivers.

"ERE is a signal tracer that is

inexpensive to construct, easy
- -~ -to build, and extremely simple
to operate.

In the school shops at Radio Mari-

time School, New York City, are sev-
eral types of signal tracers which are
more or less elaborate. They are
equipped with multi-band coils, mul-
ti-switching arrangements, etc., and,
therefore, have quite a few controls
to manipulate. To the trainee enter-
ing the field of radio, these signal
tracers may be difficult to master,
and this difficulty is doubled by the
fact that there are two distinct prob-
lems to contend with: the signal
tracer and the receiver being tested.
Obviously, the simpler the testing de-
vice, the easier it will be for the be-
ginner to locate receiver troubles.
Since the newcomer invariably
wishes to own a signal tracer, it would
be best at the start to build one, as
new ones are still difficult to obtain.
To build a tuned type of signal trac-
er is a difficult job. The coils re-
quired cannot easily be obtained. Even
if all the required parts could be pur-
chased, the complete unit would be

59

"and probe is used for all tests.

rather expensive for many, not to
mention the headaches that would be-
set a novice in its construction. With
that thought in mind this article was
prepared and describes an instrument
that does not require the use of tuned
circuits, nor switching arrangements;
not even a tube in a probe! Yet this
instrument, with only a single control,
fulfills the requirement for trouble-
shooting—that of signal tracing a re-
ceiver completely, from antenna to
speaker.

Circuit Description and Operating
Principles

Examine the circuit (Fig. 1) and you
will see that fundamentally it is a
high-gain audio amplifier. ILet us
start from the input. A shielded cable
Ordi-
nary microphone cable will do. If a
coaxial cable can be obtained, so much
the better. In the probe handle is a
.00025 yfd paper condenser. It is about
a quarter inch in diameter and will
easily fit in the prod. An old principle
is used in the grid circuit: grid leak
detection. The grid leak becomes a
one-megohm volume control which is
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Ground lead with alligator clip is shown extending from rear of chassis.

used in conjunction with a 50 gufd.
mica condenser. When the probe is
applied to an r.f. grid or plate circuit,
the signal is rectified. The signal is
amplified by the 6SQ7 tube. The
50 pufd. plate condenser C, is used for
partial r.f. filtering. The signal is
further amplified by the 6J5. A por-
tion of the r.f. ripple component is
applied to the didde plates of the 6SQ7
through C,. This is filtered through
Ruw, Cu, and operates the 6E5 magic
eye tube. The audio component is
amplified by the 6V6 beam power tube,
which operates the speaker.

When testing unmodulated r.f., such
as the local oscillator of a superhet,
no sound will be heard from the speak-
er, but the magic eye will close, thus
detecting its presence.

When the probe is applied to an
audio circuit, the input becomes a con-
tact potential biased affair. The
6SQ7 automatically becomes biased
for audio amplification.

The power supply is of the conven-
tional type. A decoupling filter, R,
Cs, is used to prevent motorboating.

The magic-eye assembly can be pur-
chased complete with resistor Ry, built
in the base. The power transform-
er used is a Utah VPT4, 50-ma. trans-
former with a 300-0-300-v. secondary.
The speaker used is a 6-inch Utah with
a field of 1800 ohms. The speaker is
equipped with a universal output
transformer with output taps for
matching to the 6V6 power tube. Any
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separate output transformer matched
for a 6V6 tube is suitable. An ordi-
nary piece of masonite board was used
for the panel; however, the builder
may use a metal panel if he desires.
Two phone jacks are provided, one for
the signal tracing input and the other
for microphone .and phono pickup
tests.

Constructional Details

Drill and punch all holes in the 7" X
10”"X3” chassis as shown in Fig. 2.
Cut away the chassis to allow room
for the speaker frame. Next, drill
holes in the panel for the volume con-
trol, jacks, magic eye, and speaker,
as in Fig. 3. Mount all parts on the
chassis. The panel will be secured to
the chassis with the mounting nuts
on the control and phone jacks. The
speaker will aid in making the panel
rigid when it is mounted flush to the
panel. Wire all filaments first with
twisted leads to prevent hum radia-
tion. The order in which the rest of
the circuits are wired is not critical.
The use of tie lugs will help in neat-
ness and convenience of wiring. It is
important, however, to use shielded
wire for the input circuit of the 6SQ7
tube; otherwise, feedback will oc-
cur. The center phone jack will be
used for the probe cable. The extra
microphone jack has been added so
that, if desired, the instrument may be
used as a conventional audio amplifier.
The magic-eye assembly is mounted
above the 6SQ7 tube. There is enough
clearance to remove the 6SQ7 for
tube-testing purposes. If a metal
6SQ7 cannot be obtained, a glass tube
will do; but don’t forget the tube
shield—it is a necessity.

The construction of the cable is fair-
ly easy. A phone plug is connected at
one end. The probe end will have the
.00025 pfd paper condenser in it. This
condenser is about a quarter inch in
diameter. If the hole in the prod is
too small, drill with a 19/64” bit to al-
low for clearance.

Check all wiring carefully after
completion. If the job has been well
done, the tracer should not cause any
grid hum with the control full on.

The signal tracer is now ready for
use.

Appilication

Turn on the signal tracer and per-
mit it to warm up for a few minutes.
Attach the ground lead of the tracer
to a receiver that is to be tested. Con-
nect a good aerial to the receiver.
Let us assume that it is a convention-
al superhet. If the tracer probe is
placed on the antenna, several sta-
tions will be heard at the same time.
Now apply the probe to the signal
grid of the 6A8 mixer stage. Rotate
the receiver condenser gang. Stations
can now be separated and heard in
the tracer. Lack of signals would in-
dicate trouble in the tank circuit of
the antenna coil. Next, apply the
probe to the oscillator grid of the 6A8
tube. If the oscillator circuit is op-
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Ri—1 megohm wvol. control and sw.

R.—250,000 ohm, I w. res.

R;—50,000 ohm, I w. res.

Ry, R—500,000 ohm, 15 w. res.

Rz—2500 ohm, 1 w. res.

Rg~—100,000 ohm, 1 w. res.

Rg—250 ohm, 2 w. res.

Ry—.5 megohm, Y5 w. res.

Ryo—2 megohm, V5 w. res.

Ryy—1 megohm, Y5 w. res. (in magic-eye as-
sembly)

R1o—25,000 ohm, 10 ». w.w. res.

Cy—.00025 pfd., 600 v. cond.
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Cao, C—50 pufd., mica cond.

Cy, C7y C14—.01 pfd., 600 ». cond.

C;—8 ufd., 450 v. elec. cond.

Cy, Co—10 ufd., 50 v. elec. cond.

Co—.00025 ufd., mica cond.

Cio, C11—-05 ufd., 600 v. cond.

Cyo, C13—16 pfd., 450 v. elec. cond.
T1—300-0-300 ». @ 50 ma., 5 v. @ 2 amp.,
3 v. @ 2 amp. power trans.

Universal output trans.

CII:_I;

To—
Tubes—1-65Q7, 1-6J5, 1-6V6, 1-6E5, 1-5Y3
I1—Magic eye assembly

Fig. 1.

Wiring diagram of test instrument.
testing all r.f., if., and audio circuits.
circuit acts as a grid leak detector thus rectifying the signal.

A single probe is used for
For r.f. and il tests the input
On all

audio tests the input circuit acts as a contact potential biased amplifier.

erating properly, the magic eye of the
tracer will close. If the local oscilla-
tor is dead, the eye will remain open.
The next step is to test the plate of
the 6A8. Rotating the receiver gang
will bring in many stations. Now ap-
ply the probe to the if. amplifier
grid (6K7 tube). Again stations
should be heard. Now apply the probe
to the if. amplifier plate. If all is

Fig. 2.

normal, the signals heard through the
tracer will now be very strong while
at the same time the eye will close.
Turn down the volume control of the
tracer if necessary. The stronger the
signal carrier, the greater will be
the deflection of the tracer eye and
the louder the signal heard. Lack of
signals at this point would indicate a
(Continued on page 132)

Mechanical layout of the chassis shows the various holes and

cutouts necessary for proper mounting and placement of component parts.
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EVISION SWEEP
O0SCILLATORS

By Edward M. Noll

Televisicn Tech Enterprises

Part 11.

The theoretical design and opera-

tion of sweep eoscillators used to generate

sawtooth veltages in

F  NHE sweep oscillators of the tele-

vision receiver generate the saw-
= - tooth voltages which, after sub-
sequent amplification and shaping,
deflect the picture tube beam. The
sawtooth output voltage of the sweep
oscillator contains two rates of volt-
age change, an essentially linear rise
of voltage and a more rapid decline
of voltage. The rise in voltage of the
horizontal sawtooth moves the beam
across the screen left to right (facing
the front of the picture tube) and the
faster decrease snaps it back to the
left side. In the present commercial
system this horizontal cycle occurs
15,750 times per second. In the tele-
vision system there is also a much
slower sawtooth, 60 times per second,
which moves the beam vertically down
the screen, and more rapidly returns
it again to the top. Thus, as the pic-
ture tube beam is deflected rapidly
back and forth across the screen by a
horizontal sawtooth, it is also gradu-
ally moved down the screen by a ver-
tical sawtooth. For a more complete

Fig. 1. Derivation of a sawlooth
voltage from the exponential rise
of a voltlage acress a capacitor.
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television receivers.

discussion of deflection and interlaced
scanning, review installment two.
With a picture tube having electro-
static deflection plates, an amplified
sawtooth voltage is applied directly
to the deflection plates; with a picture
tube having electromagnetic deflection
coils, a sawtooth of current is applied
to the deflection coils. However, the
sawtooth generators, both horizontal
and vertical, generate sawtooth volt-
ages directly under control of the re-
ceived horizontal and vertical sync
pulses. Formation of a current saw-
tooth from the voltage sawtooth for
deflection coils will be discussed in a
subsequent issue. The sawtooth oscil-
lators continue \to function whether
sync pulses are applied or not. When
not controlled by sync pulses, the gen-
erators are said to be “free-running.”
Consequently, with receiver on but no
received signal, the sawtooth voltages
deflect the beam, producing the so-
called scanning raster on the fluores-
cent screen. When a signal is received,
the sweep generators are synchro-
nized or “in sync” with the pulse gen-
erator at the transmitter. This means
that the cathode-ray beams of picture
and pickup tubes are directed at all
times onto the same relative positions
on their respective scanning rasters.

Formation of a Sawtooth

A voltage sawtooth is formed by
utilizing a portion of the charging
cycle of a capacitor. The charging
cycle of a capacitor or rise in volt-
age across the capacitor is exponential
(Fig. 1A), not linear. Therefore, the
rate of voltage change is gradually
decreasing, causing the beam to travel
at a decreased velocity. For a faith-
ful reproduction, the beam, of course,
should move with a constant velocity
to prevent crowding on the right side
of the screen. This defect would
cause a person moving from left to
right across the screen to appear pro-
gressively thinner. To obtain a more
linear sweep, only the inijtial essential-
ly linear portion of the capacitor
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Fig, 2.

Formation of a sawtooth voltage.

charging cycle is used. Thus, if the
capacitor is permitted to charge only
to point C, Fig. 1A, and then is dis-
charged, a better, more linear saw-
tooth is obtained. After amplifica-
tion, it appears as shown in Fig. 1B.
Point C generally represents approxi-
mately five to ten per-cent of the ca-
pacitor charging cycle.

The formation of a sawtooth can be
conveniently explained with the sim-
ple circuit of Fig. 2. When the sup-
ply switch, 8., is closed (switches S,
and S; remain open), the capacitor,
C, begins to charge through resistor
E. The time required to reach peak
amplitude, point E of Fig. 24, is de-
pendent on the time constant of the
capacitor and resistor. The larger the
resistor, the more time it requires to
charge the capacitor, because the rate
of current flow is limited by the size
of the resistor. Likewise, the larger
the capacitor, the more time it re-
quires to fully charge it. Now, when
switch S, is opened and switch 8, is
closed, the capacitor will discharge
through the resistor; the discharge
time is the same as the charging time
and is dependent on the time constant
of the capacitor and resistor.

To shorten the discharge time, it is
possible to short circuit the capacitor
instead of discharging it through the
resistor. Thus, if at the time 8, is
opened, switch 8, is closed, the capac-
itor quickly discharges (Fig. 2B)
through the low resistance path to
ground presented to the capacitor by
the closed switch.

To develop a more linear sawtooth,
it is necessary to open S, and close S,
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bofore the capacitor has had time to
accumulate a full charge. Thus, as
shown in Fig. 2C, the capacitor is only
charged to point F and then switch S,
is opened and 8, closed, quickly dis-
charging the capacitor to zero volts.
In practical sawtooth oscillators, the
switching is undertaken by a gas or
high-vacuum tube, which also has
some feedback arrangement to keep
the oscillator in continuous operation.

Gas Tube Oscillator

The three types of sawtooth oscil-
lators commoniy used in television re-
ceivers are the gas discharge oscilla-
tor, multivibrator, and blocking tuoe
oscillator. The gas dischaige tuoe op-
eration, Fig. 4, is depenaent on the iun-
izauon of the gas in the tube. When
tie supply voltage is first turned on,
capacitor C begins to charge through
resistor R,. As the capacitor charges,
of course, the plate voltage rises on
the gas tube until it reaches a poten-
tial at which the tube gas ionizes. The
ionized gas now presents a very low
resistance path to ground which
shunts the capacitor and quickly re-
moves the charge. In removing the
charge, the plate voltage has fallen
and the gas tube de-ionizes. Now,
capacitor C again begins to charge
through R, initiating a new cycle. The
plate voltage level at which ionization
oceurs is set at a level which does not
permit the capacitor to charge to the
non-lincar portions of its charging
cycle, the gas in the tube 1onizing
Lelore the capacitor voltage builds up
to the non-linear portion. This is ac-
complished by using the correct con-
trol grid bias, for the less bias on the
grid the lower is the plate voltage
level at which the tube ionizes. Thus,
in the circuit of Fig. 4, cathode resis-
tors B, and R, set the tube bias and
therefore determine the ionization
level. Now, if the bias is varied over
a limited range by resistor R, the
ionization level and, consequently, the
frequency of the sawtooth are varied.
This becomes apparent when it is con-
sidered that the voltage level of the
charging cycle at which ionization oc-
curs has been lowered. Therefore,
the, frequency of the sawtooth in-
creases, because the capacitor charges
to this lower level more often in a
given time.

The free-running gas tube can be
synchronized by applying a positive
pulse to the control grid, instantane-
ously decreasing the bias. Thus, as the
plate voltage is climbing to, and is
near to, the ionization level, a posi-
tive pulse on the grid will cause the
ionization level to fall and the tube
to ionize at the instant the pulse is
applied. Inasmuch as the ionization
point represents the point at which
the beam begins its retrace, the posi-
tive sync pulses applied to the grid
not only lock in the oscillator at cor-
rect frequency but also tie in the
position of the beam in its sweep cycle
with that of the pick-up tube sweep.
A more detailed coverage of synchro-
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nization is given in the discussion of
the blocking tube oscillator. Resistor
R, is a safety device preventing ex-
cessive current flow when the tube
ionizes.

In the multivibrator circuit, Fig.
3, feedback action between two tubes
first permits one tube to conduct, then
the other. When the second tube is
not conducting, capacitor ¢, will
charge through resistors R, and R,.

To understand the operating cycle,
first assume grid two is swinging
positive. This means that tube two
draws more plate current, and since
this plate current is drawn througn
cathode resistor R,, which is common
to both tubes, a negative bias is ap-
plied to tube one. A decrease in bias
on tube one causes it to draw less
current, decreasing the voltage drop
across R. and increasing tube one
plate voltage. The increasing plate
voltage, coupled through capacitor C,,
is felt as a further increase in grid
voltage on tube two. This feedback
cycle occurs almost instantaneously,
driving grid two positive and cutting
off tube one. It appears as though the
cut-off bias developed across resistor
R. would also cut off tube two; how-
ever, tube two has additional positive
grid voltage obtained from the power
line divider, R, and R..

The positive sweep of grid two con-
tinues until a further increase in grid
voltage causes no further increase in
plate current., or until tube one has
reached cut-off and there is no further
increase in plate voltage to couple
through capacitor C,. At this instant
when no further feedback occurs. the
grid voltage of tube two begins to fall,
causing tube two plate current to fall,
tube one bias to decrease, and tube one

Multivibrator-type sawtooth generator.
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Fig. 4. Gas-tube sawtooth generator.

plate voltage to decrease. The nega-
tive plate voltage swing reinforces the
original fall of tube two grid voltage,
driving the grid far negative almost
instantaneously. Actually, the grid is
driven far beyond cut-off by the pro-
nounced drop in tube one plate volt-
age. In fact, it is driven so far nega-
tive that there is a certain interval
during which tube two is cut off and
tube one draws a constant current un-
til the negative charge has leaked off
capacitor C, through resistor R, to the
level at which tube two begins to con-
duct. Since grid two has been going
positive to reach its point of conduc-
tion, a new cycle of oscillation begins
at the instant grid two reaches the
conduction point, originating a new
feedback cycle which drives grid two
far positive and grid one negative.
During this discharge interval, the
length of which, of course, is deter-
mined by the time constant of C, and
E, plus tube two plate voltage, capac-
itor ¢, has been charging through re-
sistors K, and R,. This combination
has a longer time constant than C,
(Continued on page 72)

Fig. 5. Blocking-type oscillator producing a sawtooth voltage output.
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Fig. 1. Photographs of several r.f. chokes that can be
used depending on the operating frequency. (1) Broad-
cast type coil, used effectively up to 10 mc. (2) Used
extensively at frequencies from 10 to 180 me. (3)
Air-core type sclenocid used at higher frequencies.

With the assignment of many services to higher

frequencies,

the electrical characteristies of

component parits must be carefully analyzed.

" "YITH the advent of FM and
' television, the radio service-
man, who for the past
twenty-odd years has been ably re-
pairing amplitude-modulated (AM)
broadcast receivers, must now famil-
iarize himself with good design and
construction technique in the recently
assigned high-frequency bands. A
thorough working knowledge of the
various problems which become ap-
parent at high frequencies will not
only increase the pleasure that a
radio amateur can extract from his
hobby, but will also be very profitable,
for in the immediate future the ma-
jority of sets brought into the small
service station for repair will be high
frequency FM and television receivers.
With an eye to the future, this article
will discuss the design and application
of radio frequency chokes in the new
v.h.f. bands.

The proper selection of a correct
r.f. choke, even though often ignored,
misunderstood, and underemphasized,
is an important factor in obtaining the
best possible performance from a well-~
designed unit of equipment. The most
important circuit application of the

54

choke is in series with the B4 plate
voltage supply of high-frequency oscil-
lators. In Fig. 3A a typical FM local
oscillator is shown. The choke, RFC,,
is inserted in series between the plate
of the tube and the B4 voltage sup-
ply. At the frequencies used, if this
choke were not present a portion of
the available power output of the
oscillator would be dissipated in the
plate power supply. This is a serious
situation when maximum power out-
put is required. The condition can be
equated as follows:

Power Output — Power Available —
Power Dissipated

A typical circuit uses the 6C4 and
is capable of delivering about four
watts maximum output. With im-
proper choking, as much as two watts
may be lost in the power pack, leaving
only two watts, or 50% maximum
power, available as useful output.
This condition also exists and is even
more serious in high power transmit-
ter oscillators.

Fig. 3A also includes a choke, RFC.,
in the grid-leak circuit. Most setups
require this choke, as its omission may

www americanradiohistorvy com
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be cause for the oscillator to cease
operation. A diagram of the typical
grid-l¢ak resistor is shown in Fig. 3B.
A earbon rod forms the resistive ele-
ment, which is flanked on each side
by small round metal plates, 4 and B,
from which the terminal leads are
brought out. Bakelite or ceramic
covering is added as insulation. A
stray capacity exists between these
plates, 4 and B, which at high fre-
quencies may be of such magnitude
as to by-pass enough of the signal
from the grid to ground to prevent
oscillation.

In the 200 to 600 megacycles per
second section of the frequency spec-
trum, transmission lines make their
appearance as tuned circuits for
power oscillators. At these frequen-
cies another problem appears. High
percentages of the power may run
down the leads of the filament and be
lost in the filament transformer. Cor-
rection of this condition is essential,
since the same problem exists as did
with improper plate supply chokes.
Fig. 2A illustrates the application of
r.f. chokes in the filament leads, and
one of a number of correct methods
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of grounding. As the frequency ap- . _ 8. F. TRANSFORMER
proaches 600 megacycles, and above, i S 4 : . -
however, it becomes convenient to WL l Jﬁé{fﬁg&a
feed the heaters through tuned trans- 7 c2y|
mission lines, which then act as r.f. 2 = R.F. n L
chokes. RFC
Confining r.f. to particular sections ém RI . =
of a circuit and eliminating it in other
sections is another use to which r.f.
chokes are put in modulating appa- = O o
ratus. In Fig. 2B a circuit for grid- ; TRANSFORNER
bias modulation is shown. Here the
r.f.c. prevents the r.f. from flowing in
the modulating transformer.
Of course there are many other ap- o+ @ = or oms B+
plications of r.f. chokes, but those
which are most important and those Fig. 2. (&) In higher frequency applications r.f. chokes must be employed in the filament
which the average radio serviceman circuits to prevent oscillations. Proper method of grounding is shown. (B} Circuit for
or radio ham are most likely to en- grid bias modulation. R.. choke prevents rf. from entering modulation transformer.
counter have been included in the
above discussion. broadcast band and up to approxi-
An important characteristic of mately 10 megacycles. Construction “Ks"““"
chokes which is very often forgotten of this of choke is difficult, as it 3
or ignored is that the choke must be necessitates the application of a uni- ==
a very high impedance at the operat- versal coil-winding machine and is °3={5°°”“ I
ing frequency and not just a high therefore out of the scope of most
inductance. If this condition is not amateurs and radio builders. Choke 1
fulfilled a serious detuning of the tank number 2 is useful for frequencies T
circuit may result. This statement at from about 10 megacycles up to about P
first appears paradoxical, but can be 180 megacycles. Above this frequency, A RECI
easily explained with reference to air-cored solenoids, type 3, are used.
Fig. 5. It shows a number of coils of Ceramic insulated resistors, with .
wire wrapped around a bakelite form. values ranging from 1 megohm up, 10K ! calor
Small capacities (distributed) exist provide the best form on which to b I
between each pair of turns on the coil. wind a home-constructed choke. This = usHv = =
Classically a condenser consists of two  material has about the least losses of (A
flat plates of a conducting material any readily available. Isolantite is
separated by an insulating dielectric. used commercially, but this is essen-
In this case the two turns of wire form  tially the same thing. The 1-megohm CAREON ,/"’I("‘~\\ (NSuCaTion
the plates and the interspace air forms resistance is high enough so that its \\\/ s N

the insulator. A condition of this na- effect upon circuit @’s is negligible. |
ture exists with every coil. Even Another advantage of a resistor is L3
though the distributed capacity is that its terminal leads are excellent i

small, it is impossible to make it zero; in facilitating the use of short con- ~— . _-
therefore, the optimum in choke de- nections. ‘*——)l-—”
sign appears when the inductance of All choke connections at high fre- e, oS I
the coil resonates with its own dis- quencies should be as short as it is 8
tributed capacity at the operating possible to make them. This point - R—10.000 ohm Vi w. res.
frequency. cannot be overemphasized, as long e cond.

In actual practice, self-resonance leads add dangerous amounts of in- C:—50 upfd. mica cond.
is almost impossible to obtain exactly, ductance and capacitance at the fre- %‘b‘e‘ftsg{;" @00 Yeond
because stray capacities which arise quencies used in the new FM band.
in the circuit wiring almost always An excellent' illustration of this Fig. 3. (A) Diagram of FM local oscillatot.
detune the choke somewhat, but a condition can be shown by the fol- shows most common application of rf.
condition as close as possible to the (Continued on page 114) chokes. (B) Common grid-leak type resistor.
goal will pay the highest dividends.
Too many turns will result in a very Fig. 4. Design chart shows approximate number of turns vs. frequency for r.f. chokes.
large stray capacity and, at a fre- 90 il TR
quency any appreciable amount above _J_ | i = JHHE = | |'l il ||
resonance, the choke will appear to be 80::'::" = il i =i
a shunt condenser. 11 = A~13/42" Dia. ¥4" LONG RESISTOR

A Boonton @ Meter is an excellent EE—Hil. USED AS COIL FORM.
instrument on which to measure res- 70 i' : e B-7/32" DIA. /2"LONG RESISTOR
onant frequencies of chokes, but since ¢ | i g i USEDIAS.COILFORM,

; : : 2 =l il WIRE SIZE~NO.36 S.S.E.

such an instrument is expensive and Fg E e ;
therefore not available to the average 2 F
amateur, several graphs are included w B T =t N el g
to aid in the design of high-frequency ©
chokes. G

Other characteristics of chokes that g
are important are the current carry- 5
ing capacity of the wire, which must %
be high enough for the desired appli-
cation, and the resistance of the choke,
which must be low enough not to
cause an appreciable voltage drop. H

Sketches of several chokes used at =] | !

various frequencies are pictured in Eo 8‘(; S i
Fig. 1. Type 1 is used mainly in the FREQUENCY-MEGACYCLES PER SECOND
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By CARL COLEMAN

MERICAN COMMUNICATIONS

ASSOCIATION, Marine Depart-
ment, is presently engaged in a na-
tion-wide drive to develop support
behind proposed legislation which will
appropriately define the status of ra-
diotelegraph operators as officers in
the American merchant marine. This
will be the third effort of the union
to achieve this important recognition
aboard merchant ships for radio offi-
cers.

The contribution made by this small
but important group of men to the
war effort should be in their favor.
Merchant marine radio officers rose to
the duties vested in them by virtue
of the licensing requirements of the
Federal Communications Commission.
Radio operators have gained a record
of loyal devotion to duty, both in peace
and in war. Ofttimes their devotion
to duty has been the cause of saving
hundreds of lives at the cost of their
own. Congressman Schuyler Otis Blan,
addressing the House of Representa-
tives on the subject ‘“Radio officers
in the American merchant marine,”
on June 8, 1943, stated: ‘“‘They stand
by the ship and keep to their post so
long as there is a possibility of get-
ting their signals through. They are
among the last to leave the ship, and
they leave only when there is no long-
er any possibility of getting a message
through. The heroism nf these men
has been shown in

Distinguished Service medal in many
instances by the President of the
United States. On several occasions
the War Shipping Administration has
named vessels to honor those men who
were lost at sea, serving “beyond the
line of call to duty.”

Congressional action on the impor-
tant legislation being sponsored on be-
half of all radio officers: will bring the
recognition to as gallant and deserv-
ing a group of men as can be found
in any of our services. This recogni-
tion, long overdue, has been earned by
their actions under fire. The most im-
portant responsibilities on board a
merchant vessel are those connected
with propulsion, navigation, and com-
munications. The personnel charged
with responsibility for propulsion and
navigation, the master, mates, and en-
gineers, have been given due recogni-
tion by being granted the rank of
officer by Congressional legislation.
The radio personnel, charged with re-
sponsibility for communications as
well as some aspects of navigation,
have been discriminated against, how-
ever, and not been given equal recog-
nition as officers through Congres-
sional legislation.

The vital responsibilities borne by
radio personnel can be indicated by
a brief description of radio officers’ du-
ties. They perform the work that

many instances and
repeated time and
again.”

On Maritime Day,
1944, Admiral Em-
ory S. Land, chair-
man of the U. S.
Maritime Commis-
sion and War Ship-
ping administrator,
paid high tribute to
radio officers when
he said, “Our mer-
chant marine oper-
ations, so important
in this global war,
could not function
so smoothly or so
effectively without
the loyal services of
its radio officers.”

Further recogni-
tion of devotion to
duty is given by the
awarding of the

"Taxil"”
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supplies a vessel with its sole link
wiltn snore, with other vessels, and
with military craft. During adverse
weather along coastlines, they are, in
addition, the most dependable sources
of navigational data through the use
of ships’ radio equipment. During
periods of distress, radio officers are
the only means of calling for assist-
ance. They often save lite and lessen
sufiering by summoning medical help
by radio. They perform various sup-
plementary functions of great value,
such as obtaining time signals for
navigational purposes. On many ves-
sels radio officers are the only persons
capable of repairing the sonic depth
finders used for finding depth of water
under the vessel when navigating in
close waters. 1In wartime, radio per-
sonnel are often the only ones capable
of repairing the Navy’s ultra-high-fre-

quency inter-ship radio telephone
equipment and intra-ship battle-
phones.

In asking for this recognition, radio
officers are in the same position as
were marine engineers many years
ago. Originally, propulsion machinery
was placed on sailing vessels as an
auxiliary means of propulsion. The
machinery was used when there was
little wind, and for maneuvering in
close waters. The men who operated
and maintained the propulsion ma-
chinery were regarded as auxiliary,
easily-dispensed-with personnel. - How-
ever, steam eventually replaced sails
and the importance of ship engineers
was finally acknowledged when they
were recognized as officers, on an equal
basis with navigational officers, by
Congressional legislation. Radio, like
steam, has grown from an auxiliary
curiosity to a vital ship installation.
Its navigational, information, and
communications functions, constantly
expanding, make radio an ever more
indispensable part of the vessel.

There is common acceptance of the
fact that radar will be a usual and
important part of future ship installa-
tions. Radio officers will therefore as-
sume an even greater importance in
the maintenance. and possibly in the
operation as well. of this equipment.
The U. 8. Maritime Service has
granted radio personnel the status of
cofficers. Radio personnel who join the
U. S. Maritime Service are rated as
officers, they wear officers’ uniforms
and insignia. Radio personnel are
recognized as officers legally in Great
Britain . . . why not in the U. S. A.?

If you agree that Congress should
define the status of radio officers, then
you want to know what you can do -
about it. Write to your congressman
and urge him to support legislation
which will appropriately define the
status of radiotelegraph operators as
officers in the American merchant ma-
rine. This is of utmost importance to
those of you who want to see this
thing go through—get behind and push
it along; to seagoing radiotelegraph
operators it means a lot.

(Continued on page 141)
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Part 40. The clfects of resonant frequeney “drifis™

in the preselector, i.f.

amplifier, and oscillator

tuning cirecuits of a superheterodyne-type receiver.

receiver, whose tuning control

(either manual or automatic
push-button type) is set for reception
of the signal of a particular desired
station, shall provide the very best re-
ception of which it is capable, the
various tuning circuits of the preselec-
tor, oscillator, and i.f. amplifier must
fulfill the following important require-
ments:

(1) The preselector tuning circuits
must be tuned at least fairly close to
the carrier frequency of the desired
signal, so that this signal will get
through to the mixer or converter
tube with maximum strength and that
all spurious responses will be rejected.

(2) The frequency of the oscillator
output must be higher (or lower) than
that of the desired signal by an
amount exactly equal to the interme-
diate frequency to which the receiv-
er's i.f. amplifier is designed

(fu': fsis.h =+ fx)

(3) The tuning circuits of the i.f.
amnolifier must be tuned so the center
of their pass-band lies exactly at the
intermediate frequency the receiver is
desiened to emoloy.

These conditions are illustrated in
Fig. 1 for reception of a 1000 kc. signal
by a receiver that emvoloys an inter-
mediate frequency of 455 ke.

l'N ORDER that a superheterodyne

Imitial Faetory Adjustment of
Receiver's Tuned Circuits

When a manually tuned receiver is
given its initial preselector -circuit
aligning and oscillator tracking ad-
justments at the factory, the preselec-
tor, oscillator, and i.f. amplifier tuning
circuits are adjusted to fulfill, as
closely as possible, all three of the
foregoing requirements. In push-but-
ton type receivers, however, the tuned
circuits of the i.f. amplifier are ad-
justed to the correct intermediate fre-
quency value at the factory, but the
frequency adjustments for the prese-

January, 1946

lector and oscillator tuning circuits
associated with each push-button are
later set up at the owner’s home, in
order to make them conform with the
foregoing frequency requirements for
reception of the particular station
that has been assigned to that push-
button.

Frequeney Prift in Tumning
Cireuits
Unfortunately, the resonant fre-

quencies of the preselector, oscillator,
and if. amplifier tuned circuits are
not likely to remain permanently at
exactly these originally adjusted val-
ues. They are affected by any vari-
ations that may occur in the values of
the inductance and capacitances pres-
ent in the respective tuning circuits.
Such variations may be caused by
aging of the components, changes of
temperature and humidity (especially
the comparatively large change of
temperature that occurs within the

Fig. 1.

By Alired A. Ghirardi

receiver during the warm-up period
for the first half hour or so after
switching it on), shifting of wires or
parts, etc. In addition, the frequency
of the oscillator also may be affected
by line voltage changes and by the
oscillator or converter tube.

For the moment, we may disregard
the causes of these various resonant-
frequency drifts and proceed instead
to a study of the effects of each upon
the performance of the receiver. This
will enable us to determine which ones
are the most important, so that we
may then proceed to study their
causes and the best methods of re-
ducing or compensating for them. It
will be sufficient for the present to re-
member that the effects of tempera-
ture variations are perhaps the most
important and, further, that in gen-
eral the effect of increased tempera-
ture is to increase both the L and C
in the resonant circuit and so decrease
the resonant frequency.

Various frequencies to which the preselector, oscillator, and 1.L

amplifier resonant circuits should be tuned for reception of a 1000 kilo-
cycle signal by a receiver employing an if. frequency of 455 kilocycles.

T FTTTTE————1000 KC. WANTED SIGNAL (fg)

l PRESELECTOR .
' i 6 o 0 foie int TO
- . MIXER s
Tt l 1000 KG. -OR 455 KC. DETECTOR .
B [ 7 R
- - D ——
_— 1 9 Ty GONVERTER - ;

1455 KC.(fo}

TUNED TO 1000 KC.WANTED SIGNAL

OSCILLATOR

=

GENTER OF PASS—BAND TUNED TO
455 KG,
{L.F.)

LR

TUNED TO 1000 + 455 KCr'
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{LF) SHADED AREAS {I.F.} 8AND—PASS
CARRIER INDICATE PORTIDN CARRIER RESONANCE
AND 5KC. OF SIGNAL PASSED AND SKC. CHARACTERISTIC

BY L. F, AMPLIFIER

OF 455 KC.LF,

SIDEBANDS ON
E£ACH SIDE

Lt BAND=PASS

1 RESONANCE

CHARACTERISTIC

OF 455 KC. ILF,
AMPLIFIER

440 445 450 455 460 465 470
KILOCYCLES

(A)

AMPLIFIER

SIDEBANDS ON
l EAGH SIDE
i

440 445 450 455 460 465 470
KILOCYCLES

(8)

Fig. 2. The band-pass tuning characteristic of the 455 kilocycle if. amplifier of
Fig. 1, and how a 455 kilocycle if. carrier and sidebands are passed by it with but

little attenuation, as illustrated at (A).

What happens when the oscillator fre-

quency drifts .5% (to 1447.7 kilocycles) and the if. carrier frequency correspond-

ingly drifts to 447.7 kilocycles is shown at (B).

From a practical point of view, drift
in the resonant frequency of the pre-
selector tuning circuits (for a given
setting of the tuning control in a man-
ually-tuned receiver, or given setting
of the preselector tuning adjustment
for each button in a push-button tuned
receiver) does not present a serious
problem. As reference to Fig. 1 will
make clear, any small variation in res-
onant frequency that may occur in the
preselector tuning circuits simply
causes them to detune slightly from
the frequency of the desired incoming
signal passing through them. This will
cause a slight reduction in the signal
voltage applied to the mixer or con-
verter tube grid. Comparatively
speaking, the necessity of precisely
tuning the preselector circuits is far
less urgent than is that of accurately
tuning the oscillator. If the preselec-
tor mistuning is appreciable, however,
the signal of a strong station present
on an adjacent channel may be al-
lowed to get through the preselector

The signal is practically cut off.

with sufficiently increased strength to
cause some degree of adjacent-channel
interference. This, of course, is un-
desirable.

By observing the ordinary practices
of good tuning-coil and capacitor de-
sign and construction, the resonant-
frequency stability of the preselector
tuning circuits can be made sufficient-
ly good so that no special frequency-
stabilizing measures are necessary if
the receiver is not likely to be operat-
ed under widely varying extremes of
ambient temperature.

Effect of Oscillator Frequency

It is the oscillator tuning -circuit
which gives the greatest trouble, for,
provided the desired incoming signal
gets through the preselector tuning
circuits satisfactorily, it is the fre-
quency of the oscillator which deter-
mines what will be the frequency of
the i.f. carrier put out by the mixer
or converter tube and which is passed
on through the sharply fixed-tuned i.f.

Fig. 3. How the if. carrier frequency is affected by oscillator drift to a lower fre-

quency. (A) High-side oscillator operation and (B) low-side oscillator operation.
OSCILLATOR FREQUENCY
(ORIGINAL)
_I—OSCILLATOR DRIFT
L i e R —-———0,
LLE CARRIER FREQUENGY
"Ff;::lf:&: AFTER OSCHLLATOR ~
(ORIGINAL) FREQUENCY DRIFTS
TO 0,-0,
SIGNAL FREQUENCY (fg}
> > P
9 g
z
ur [}
> SIGNAL FREQUENCY (fs)‘) 3 I
i wh | aeriER ILE. CARRIER FREQUENCY
b EE erecvency AFTER OSCILLATOR
FREQUENCY DRIFTS
(ORIGINAL) 10 0,~0,
OSCILLATOR DRIFT——I l
o T Ty B 0,
OSCILLATOR FREQUENGCY
(ORIGINAL)
(A) (B)
38

www americanradiohistorv com

amplifier stages in which most of the
gain in the receiver is secured.

Two of the most important require-
ments of the superheterodyne’s oscil-
lator are:

(1) Its frequency must always be
the correct value for the signal to be
received, so that it differs from that
of the desired incoming signal by pre-
cisely the exact value of the chosen
intermediate frequency (i.e., so that
flzfo_fsiz)-

(2) Its frequency should remain
constant for any particular setting of
the receiver tuning control (either
manual or automatic push-button).
For example, in the superheterodyne
illustrated in Fig. 1, the oscillator fre-
quency should be 1000 4 455 — 1455
ke. if a 1000-ke. signal is to be received.
The carrier frequency of the i.f. signal
will then be 455 kec.——the same as the
mid-frequency of the pass-band of the
fixed-tuned circuits of the i.f. ampli-
fier. The i.f. carrier and its sidebands
will then proceed through the tuned
circuits of the i.f. amplifier with little
attenuation of the sidebands—as il-
lustrated at (A) of Fig. 2——if the if.
amplifier is designed to provide a suffi-
ciently broad pass-band (usually 10 ke.
total in the ordinary AM sound re-
ceiver).

If the oscillator frequency is too
high or too low, then the frequency of
the resulting if. carrier will be re-
spectively higher or lower than the
center frequency of the pass-band
which the i.f. amplifier is fixed-tuned
to accept. In a sharply-tuned i.f. am-
plifier, this results in considerable re-
duction in gain, as well as serious dis-
tortion of signal. This incorrectness
of oscillator frequency may result
from (1) inaccurate tuning of the re-
ceiver in the first place or (2) subse-
quent drift of the oscillator frequency
due to any cause whatsoever, after the
receiver has been tuned accurately to
the signal.

To illustrate by an example, sup-
pose that during the warm-up period
in the first half hour or so, after the
receiver of Fig. 1 is switched on and
tuned to receive the 1000 kec. station,
the frequency of the oscillator drifts
lower by the not unlikely amount of
.5 per-cent due to warming up of its
tuning coil, capacitor, tube, etc. The
oscillator frequency would now be
1455 — (1455 X .59%) ==1447.7 kc. The
resulting i.f. carrier frequency now
would be fi = f, — faig = 1447.7 — 1000
= 4477 ke. The i.f. carrier is there-
fore displaced 7.3 kc. from the mid-
frequency of the 10 ke. pass-band of
the if. amplifier tuned circuits. This
is illustrated graphically at (B) of
Fig. 2. The only sidebands of the i.f.
signal that now get through the i.f.
amplifier are those within the shaded
area. Since the low-frequency side-
bands have been attenuated, and the
high-frequency sidebands on one side
get through, the program being broad-
casted will sound shriller and higher-
pitched than normal.

Careful study of this

RADIO NEWS
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The unique characteristics of these Ohmite
units have made them especially suitable for
many r.f. applications. Proved by use before
war came . . . they are performing vital
functions today in the production and opes-
ation of critical equipment. Tomorrow—
they will be more popular than ever!

GLASS-SEALED NON-INDUCTIVE DUMMY

ANTENNA RESISTORS —for testing and measuring
power output accurately. 100-watt and 250-watt
sizes in variety of resistances.

R. F. PLATE CHOKES—single-layer wound on low
power factor steatite cores, with moisture-proof
coating. Built to carry 1000 M.A. 5 stock sizes from
2% meters to 160 meters.

PARASITIC SUPPRESSOR—small, light, compact
non-inductive resistor and choke, designed to
prevent u.h.f. parasitic oscillations.

NON-INDUCTIVE VITREOUS ENAMELED POWER-SIZE
RESISTORS—Useful in wide variety of radio
frequency applications. 50-watt, 100-watt and
160-watt stock sizes in many resistances.

Obmite Engineers are glad to assist you on any resistance-
control problem.

OHMITE MANUFACTURING CO.
4883 FLOURNOY STREET & CHICAGO 44, U.S. A.

SEND FOR STOCK UNIT CATALOG 18

FREE— Helpfu! Catalog No. 18. Giyes valuable data
and information on stock resistors, rheostats, chokes,

tap switches and other units. Write for your copy.

Address Obmite Mfg. Co., 4883 Flournoy St., Chicago “ ﬁ E

ol RHEGSTATS o RESISTORS « TAP SWITCHES
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will reveal several important facts
about the effects of oscillator frequen-
¢y drift. Just how noticeable a given
amount of this drift will be to the
listener depends upon the selectivity
of the if. amplifier. Should this be
of the band-pass variety commonly
employed in receivers of good audio
fidelity, and having a flat-topped ac-
ceptance characteristic perhaps 5 or
more ke. wide on each side of the res-
onance frequency, as illustrated at
(B) of Fig. 2, then a shift of oscillator
and resulting i.f. carrier frequency of
1 or 2 ke. from the center of the band-
pass curve will not be very noticeable,
although it will make the response to
the two sidebands unsymmetrical and
thus affect quality somewhat in an AM
receiver. Much larger oscillator fre-
quency shifts, however, will produce
much more serious results. In the ex-
ample illustrated at (B), the shift is so
great that the i.f. signal is almost en-
tirely rejected by the selectivity of
the 455 ke. if. amplifier.

It can be seen that the narrower
the if. pass-band width used, the
more serious becomes the effect of any
given amount of oscillator drift. Some
sound receivers do not employ a band-
pass i.f. characteristic of the type il-
lustrated in Fig. 2, but use one that is
sharply peaked (for good adjacent-
channel selectivity), followed by a
generally rising audio-frequency re-
sponse to keep up the higher musical
frequencies; in other cases, all the i.f.
couplings are tuned to produce a sin-
gle-peaked resonance curve of rather
blunt shape. In communications type
receivers a sharply peaked i.f. curve,
or even a crystal filter combination, is
intentionally used to provide razor-
sharp, adjacent channel selectivity for
interference-free long-distance recep-
tion. I1.f. amplifiers having such
peaked resonance curves are likely to
attenuate appreciably at 2 kc. either
side from resonance. When they are
employed, the effect of oscillator fre-
quency drifts and resulting i.f. car-
rier displacement even considerably
less than 2 ke. would be most serious
and would necessitate frequent re-
tuning, for the signal might even fade
out entirely unless the receiver was
retuned to make the oscillator fre-
quency the correct value for the sig-
nal to be received.

Oscillator Frequeney Stability

Inereasingly Important in
Short-Wave Reeception

Oscillator frequency stability be-
comes increasingly important in the
short-wave reception. The minimum
amount in kec. that the frequency drift
of any oscillator can be held down to
is a definite percentage of the oscil-
lator frequency—this percentage de-
pending upon the design of the oscilla-
tor components for a given oscillator.
Consequently, the higher the oscillator
frequency, the greater is the number
of kc. of drift. Since the higher the
frequency of the signal to be received,
the higher must be the frequency of
the signal produced by the oscillator,

RADIO NEWS.
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the oscillator drift (expressed in ke.)
will be greater the higher the signal
frequency (shorter waves).

For example, let us consider a 500
ke. to 20 me. all-wave AM receiver
that employs a 455 ke. i.f. system. The
oscillator frequencies required for re-
ceiving signals at the two extremes of
its tuning range would be 955 kc. and
approximately 20 mec., respectively.
Now let us assume that the i.f. ampli-
fier selectivity characteristic of the re-
ceiver is such that a 5 ke. deviation in
the frequency of the if. carrier (or
oscillator) frequency is the maximum
permissible for satisfactory reception.
This maximum allowable i.f. carrier
and oscillator frequency deviation in
ke. would be the same whether the
frequency of the received signal is 500
ke. or 20 me. In either case, a 5 ke.
change in the frequency of the oscilla-
tor would have the same effect on the
i.f. amplifier output.

Now a drift of 5 kc. would represent
a .5 per-cent change in the 955-kec.
oscillator operating frequency re-
quired for reception of the 500-kc. sig-
nal, but a change of only .025 per-cent
in the oscillator frequency required for
the 20-mec. signal. Since .025 per-cent is
only one-twentieth as large as .5 per-
cent, for equal tuning-drift effect upon
the reception the allowable oscillator
frequency variation (in percentage)
for the higher frequency (20 mec.) sig-
nal is one-twentieth that for the lower
frequency (500 ke.) signal. This means
that the importance of building oscil-
lators ' with good inherent frequency
stability, or of providing effective
counter measures to improve the fre-
quency stability, becomes increasing-
ly great as the frequency of the re-
ception band of the receiver is in-
creased. Thus the problem becomes
especially important in television and
other higher-frequency receivers.

The frequency-stability require-
ments in a superheterodyne—especial-
ly that of the oscillator—also vary
with the type of receiver. In manual-
ly tuned receivers designed solely for
reception on the standard broadcast
band, the requirements are not so ex-
acting as for the push-button type re-
ceivers, since in the latter the station
is lost completely if the oscillator fre-
quency drifts much and it cannot be
brought back except by readjusting
the oscillator-frequency adjustment
screw provided for the particular
push-button. The tolerable percentage
oscillator frequency drift is even less
in receivers designed for the higher
frequencies, and in those civilian and
military communications type receiv-
ers which employ narrow-band i.f. am-
plifiers for razor-sharp adjacent-chan-
nel selectivity.

The resonance frequency of the tun-
ing circuits in the i.f. amplifier is also
subject to drift, in the same direction
and for practically the same reasons
as oscillator frequency drift. However,
whether the i.f. drift adds to, or tends
to compensate, the effect of the oscil-

(Continued on page 148)
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A PERSONAL MESSAGE TO EVERY
USER OF THE SPRAGUE TRADING POST

had to increase our advertising budget in order to buy

_ With the gradual reappearance on the market of peace-
time radio parts and equipment, it becomes obvious that
the four-year-old Sprague Trading Post has outlived
its usefulness. Rather than buy old materials, you will
want factory-fresh new ones. Instead of trading obso-
lete equipment, you will now want to avail yourself of
the many developments that wartime engineering has
produced.

Thus, we are sure that the thousands of radio men,
amateurs, experimenters, instructors and those in the na-
tion’s armed forces who have benefited through this free
buy-trade-sell advertising service will fully understand
our reasons for discontinuing it with the December is-
sues of the six Jeading radio magazines wherein it has
appeared.

In closing this chapter of Sprague cooperation with
our friends throughout Radio, it is interesting to reca-
pitulate briefly:

During the life of the Sprague Trading Post, ap-
proximately 12,000 individual classified advertisements
were run absolutely free of charge. As a result, hard-to-
get equipment was made rapidly available through those
who no longer had need for it. Tubes, test equipment,
manuals, receivers, transmitters, and dozens of other
items including complete service shops were bought,
sold and exchanged in tremendous quantity. So many
ads were sent in to us that, on several occasions, we

*Trademark Reg. U. S. Pat. OFf.

2!

enough magazine space in which to accommodate them
all. All told, we invested over $70,000.00 to make this spe-
cial wartime service as effective as was humanly possible.

What does the Sprague Products Company expect to
get out of all of this» Well, the answer to that one Js
easy. It is simply that we believe that anything we <an
do to help our friends is good business for us. Now
that Sprague Capacitors, *Koolohm Resistors and Test
Equipment are again becoming available in complete
lines, we believe we can count on the loyal support of
every radio man we tried to help when the going was
tough. We believe we can count on you to use Sprague
materials wherever possible—and if you do, we assure
you that you will be getting the best; most dependable
units money can buy.

Meanwhile, should any new opportunity for a co-
operative service such as the Trading Post present itself,
you can count on Sprague to render it to the utmost.
Not only this, but I'll personally welcome suggestions
and correspondence along this line from all of you who
have benefited even a little through the Sprague Trad-
ing Post effort during the hectic wartime years.

SPRAGUE PRODUCTS CO., NORTH ADAMS, MASS.

S wneand

CAPACITORS FOR EVERY SERVKE,' AMATEUR AND EXPERIME

January, 1946

NTAL NEED

www americanradiohistorvy com


www.americanradiohistory.com

Hellschreiber .and Morse Special Listen-
ing Section monitors at work. World-wide
transmissions were monitored at all times.

e
Goebbels’ instructions to his network of
newspapers and broadcasting units were
tapped by this BBC Hallschreiber machine.

BBCs achicvements in the
development of its famouns
monitor service— equiva-

lent to our own FRBIS.

BBC’s Monitoring Service
that picked up the news in
Arabic from a Cairo transmission and
flashed it to Prime Minister Churchill
ten minutes before the operational
telegram from the War Office arrived.
When Mussolini resigned it was
BBC’s Monitoring that picked up the
news in JItalian at 22:51 and flashed
it to the news department of the BBC
at 22:53.
When Holland was invaded, Hilver-
sum was putting out intermittently

‘ "YHEN Keren fell, it was the

the announcements “Parachutists
over Parachutists coming
down . . .” BBC’s Monitoring Service

got these messages through to the Air
Ministry before the parachutists had
even touched the earth.

Von Krosigk’s broadcast announcing

©4
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The main listering room in which BBC monitors listen to transmissions from all over
the world, in over thirty different languages. The numbered blocks, shown in the
photograph, are to indicate that a recorder is in use from that listening position.

the liquidation of the German Eighth
Army was flashed out within six min-
utes and reached Washington five min-
utes before the Associated Press car-
ried the news as urgent.

These are but a few of the achieve-
ments of the Monitoring Service of the
British Broadcasting Corporation
which, at the time of the German sur-
render, had developed into the largest
and most eflicient listening post in the
world.

The location of this service was one
of the most closely guarded secrets
of the war. It was in the Oratory
School for Boys at Caversham, Berk-
shire, that John Jarvis, a blind man
with amazing hearing and memory
supervised this activity.

From a few perspiring young men
struggling rather on their own initia-

tive to keep a record of what the ene-
my was saying, the Monitoring Service
grew in five years to a highly organ-
ized professional news and intelligence
service comprising over six hundred
employees and listening to every audi-
ble broadcast worth mentioning
throughout the world. Before the
German surrender it was listening to
about one and a quarter million words
a day in thirty-two languages. Some
three hundred thousand words were
daily transcribed into English, of
which approximately one hundred
thousand were published in a Daily
Digest of World Broadcasts, and twen-
ty-five to thirty thousand a day flashed
as an urgent service on teleprinter to
19 War, Government, and BBC depart-
ments. In addition, the daily Moni-
toring Report, giving the main slants
of world radio propaganda and news
and a short daily report for the War
Cabinet offices, were issued. Special-
ists produced a daily digest in Ger-
man, French, and Italian.

The world monitor requires expla-
nation. Before the war there was, by
international agreement., a technical
station at Brussels which checked on
all wavelengths and warned broad-
casting stations when they wandered
too far off their allotted frequency.
This machine was the monitor, Latin
for advisor.

Listening in to other nations’ broad-
casts did actually start in Britain by
the BBC as long ago as the Italo-Abys-
sinian campaign. But the application
of the word monitor, derived from the
Brussels machine, did not occur until

HADIO NEWS


www.americanradiohistory.com

@ﬁ@;ﬂl @\M TW@ for & v.,

for b v.,

Two basic parts—a coil assembly and a
contact assembly—comprise this simple, vet
versatile relay. The coil assembly consists of
the coil and field piece. The contact assembly
consists of switch blades, armature, return
spring, and mounting bracket. The coil and
contact assembly are easily aligned by two
Jocator pins on the back end of the contact
assembly which fit into two holes on the coil
; assembly. They are then rigidly held together
As-

sembly takes only a few seconds and requires

Single pole

with the two screws and lock washers.
Double pole

no adjustment on factory built units.

SERIES 200 RELAY

On Scale at 'Z/awz Necredt ;oééea NOW!

Sce it today! . . . this amazing new relay with interchangeable coils.
See how you can operate it on any of nine different a-c or d-c voltages
—simply by changing the coil. Ideal for experimenters, inventors,

Contact Assemblies

: ANEw RELAYH S0ARDIAY

A.C. Coil Assemblies available
12 v.,
D.C. Coil Assemblies available
12 v., 24 v., 32 v.,

24 v., 115 v,

110 v.

double throw
double throw

The Series 200 js available with a sin-
gle pole double throw, or a double pole
donble throw contact assembly. In ad-
dition, a set of Series 200 Contact
Switch Parts, which you can buy sep-
arately, enables you to build dozens of

engineers.

: = an Dok

; TWO CONTACT NINE CCIL WMW
.j ASSEMBLIES ASSEMBLIES

Four a-c coils and five d-¢ coils are
available. Interchangeability of coils
enables you to operate the Series 200
relay on onme voltage or current and
change it over to operate on another
type simply by changing coils.

other combinations, Instructions in each
box.

Your jobber has this sensational new relay on sale now. Ask him about it.
Or write for descriptive bulletin.

GUARDIAN\¢/ELECTRIC

1630-A W. WALNUT STREET CHICAGO 12, ILLINOIS
A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY

Januwary, 196
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LISTENING

>
MURDOCK Radio Phones are built by sound
manufacturing methods to give service—

traditionally outlasting ordinary radio phones
by years of service.

No other listening experience is like hearing
through the “Ears-of-a-Nation”—produced by
MURDOCK. Thousands are now listening
without strain or discomfort. They get the
message right . . . the first time . . . all the
time!

MURDOCK Radio Phones have been a FIRST
for over 40 years with unusual features that
mean effective, easy listening. Be sure to
consult with MURDOCK for sturdy, solid-built
HEAD PHONES!

Write for Catalog

————JOBBERS!

MURDOCK RADIO PHONES are now avail-
able to you in greater quantities. Write us
for full information.

'WM. J. MURDOCK CO.

- 201 Carter St ‘C[}elseu 50, Mag‘s.r

&8

the time of Munich. The Monitoring
Service of the BBC did not begin un-
til the late summer of 1939.

The Hellschreiber, a German inven-
tion, does for radio what the tape ma-
chine does by land-lines. An elaborate

Hellschreiber organization was used
by Goebbels for service and instruc-
tions to his network of newspapers
and broadcasting units all over Ger-
many and occupied Europe. There
(Continued on page 141)

RADIO-CONTROLLED TARGET
AIRPLANE DEVELOPED BY ATSC

THE restricted lid was lifted recent-

ly from one of the Army’s most in-
genious training devices, the radio-
controlled, pilotless target airplane
developed at Air Technical Service
Command Headquarters at Wright
Field, Ohio. ,

Able to fly at speeds ranging from

| 100 to 200 miles-per-hour and at alti-

tudes up to 3000 feet, controlled by
radio from the ground, the target air-
plane is the result of eight years of
intensive research work by Lt.. Col.
Chester O. French, Jr.,, and his Con-
trol Equipment Branch, Equipment
Laboratory staff.

Two models are now standard equip-
ment for the Army Air Forces, the
OQ-3 and OQ-14. They are used as
targets for aerial gunnery practice by
B-29 gunners and also for anti-air-
craft practice by ground forces. The
Navy is using the radio airplane tar-
get in its training program for auto-
matic weapons target practice aboard
combatant ships. Navy officers and en-
listed personnel have been trained in
the operation of the pilotless airplane.

The radio airplane target has re-
cently found another use, that of a
training aid for students of radar in
tracking flying objects in the air for
gunnery practice.

Manufactured by the Radioplane
Company, Van Nuys, Calif., and Globe
Corporation Aircraft Division, Joliet,
IlL,, the OQ-3 airplane target is a high-
wing monoplane, 9 feet long, with a
wing span of 12 feet, 3 inches. It
weighs 100 pounds and is capable of
flying 103 miles-an-hour. It is con-
structed of welded steel tubing covered
with airplane cloth. The power plant
is an 8 horsepower, 2-cylinder, 2-cycle
gasoline engine.

The OQ-14, a later model, has a wing
span of 11 feet, 6 inches and is pow-
ered with a 22 horsepower engine.
This model will fly 140 miles-per-hour.

Take-off is accomplished by the use
of a catapult, powered by compressed
spring coils or rubber shock cord. Aft-
er launching, the target is radio-con-
trolled and is operated by elevator and
rudder controls only. Landing is made
by parachute, released either by the
control operator or automatically as a
result of damage from vital hits.

The elevator and rudder servo con-
trols remain in effect after the engine
is stopped and the parachute released,
providing the radio has not been dam-
aged, so that dead-stick landings can
be made in the event the parachute
attachments are shot away.

The basic system of radio control for
the target involves the use of an ultra-
high frequency carrier wave, modu-
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lated by five different audio frequen-
cies. A small control box attached to
the transmitter by means of a flexible
extension cable, equipped with a stick
to simulate actual airplane control,
is used to select the proper radio sig-
nals.

Four audio-frequency tones are used
to control the target airplane in flight,
one each for left, right, up, and down.
A fifth frequency centers rudder and
releases the parachute. Only one of
these audio frequencies is used at a
time. When one of the control fre-
quencies is not in use, the fifth, or
parachute frequency, is automatically
switched on.

Installed in the plane is a radio re-
ceiver selector, which translates the
radio waves and actuates, by electrical
energy, the servo unit in the airplane.
The servo unit provides the mechani-
cal action to control the elevators and
rudder. Operation has been so sim-
plified that anyone without previous
experience can learn to fly the target
plane in 6 hours.

Use of the plane has provided a real-
istic target for student gunners be-
cause of its ability to simulate flight
attitudes, dives, and evasive action.

The development of the radio-con-
trolled pilotless plane started with an
idea by Reginald Denny, stage and
screen actor, who in the early 1930s
built a radio controlled airplane model.
Its possibilities became evident to the
Army after a newspaper account of it
appeared. In 1937, the Army Air
Forces entered the picture and took
over the project for development, as-
signing it to the old AAF Materiel
Command.

The first experimental models had a
3 horsepower engine with counter-ro-
tating props to counteract torque,
square cross-section fuselage, and tri-
cycle landing gear. The method of
control included a telephone dial. Ex-
periments, tests, and further develop-~
ment by ATSC finally eliminated the
counter-rotating propellers, landing
gear, and telephone dial control,
Torque action was eliminated through
design incorporating inherent stability.
With the use of steel tubes for the
framework, the landing gear became
unnecessary as the rugged construc-
tion of the airplane absorbed the land-
ing shock.

By 1942 the radio airplane target
had been developed enough to go into
production and student gunners be-
gan practicing on”them, Experimen-
tation with the planes is still being
carried on at ATSC headquarters,
Wright Field.

RADIO NEWS
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PLEASE PLACE YOUR ORDER WITH YOUR REGULAR' RADIO PARTS JOBBER.
JOBBER CANNOT SUPPLY YOU, KINDLY WRITE FOR A LIST OF JOBBERS IN YOUR STATE
WHO DO DISTRIBUTE OUR INSTRUMENTS OR SEND YOUR ORDER DIRECTLY TO US.

IF YOUR LOCAL

and instructions..................__

a beautiful hand-rubbed wooden cab-
inet. Complete with Probe, test leads
Net price

The Uew Wodet Cré-17
SIGNAL TRACER

Simple to operate . . . because signal intensity
readings are indicated directly on the meter!

Essentially “Signal Tracing” means following the signal in a radio
receiver and using the signal itself as a basis of measurement and as
a means of locating the cause of trouble. In the CA-11 the Detector
Probe is used to follow the signal from the antenna to the speaker
— with relative signal intensity readings available on the scale of
the meter which is calibrated to permit constant comparison of signal
intensity as the probe is moved to follow the signal through the
various stages.

0
i 2 ®
The Model CA-11 comes housed in

Features:
SIMPLE TO OPERATE —— only 1 connecting cable —
NO TUNING CONTROLS.
HIGHLY SENSITIVE ~— uses an improved Vacuum Tube
Voltmeter circuit.
Tube and resistor-capacity network are built into the
Detector Probe.

COMPLETELY PORTABLE — weighs 5 lbs. and meas-
ures 57" x 6" x7”.

L R . S I o

Comparative Signal Intensity readings are indicated
directly on the meter as the Detector Probe is moved to
follow the Signal from Antenna to Speaker.

Provision is made for insertion of phones.

»*

e Hew Wodel 450
TUBE TESTER

SPEEDY OPERATION
assured by newly designed ro-
tary selector switch which re-
places the usual snap, toggle,
or lever action switches.
The model 450 comes complete
with all operating instructions.

Size 13”x12"x6”.
Net weight 8 Ibs. $3 9 5 U

Our Net Price.......

Specifications:

Tests all tubes up to 117 Volts
including 4, 5, 6, 7, 7L, Oc~
tals, Loctals, Bantam Junior,
Peanut, Television, Magic Eye,
Hearing Aid, Thyratrons,
Single Ended, Floating Fila-
ment, Mercury Vapor Recti-
fiers, etc. Also Pilot Lights.
Tests by the well-established
emission method for tube qual-
ity, directly read on the scale
of the meter.

Tests shorts and leakages up
to 3 Megohms in all tubes.
Tests individual sections such
as diodes, triodes, pentodes,
etc., in multi-purpose tubes.
New type line voltage adjuster.
NOISE TEST: Tip jacks on
front panel for plugging in
either phones or external am-
plifier will detect microphonic
tubes or noise due to faulty
elements and loose internal
connections.

Works on 90 to 125 Volts 60
Cycles A.C.

The WMadel PB-100
VOLT-0HM- _MILLIAMMETER

Features:

% Push Button Oper-
ation

% Direct Reading

% Housed in Portable
Oak Cabinet

% No External
Source of Current
Required

Specifications:
6 D.C. VOLTAGE RANGES: 0 to 5/25/50/250/500/2500 Volts
5 A.C. VOLTAGE RANGES: 0 to 10/50/100/500/1000 Volts
5 OUTPUT METER RANGES: 0 to 10/50/100/500/1000 Volts
3 D.C. CURRENT RANGES: 0 to 10/250 Ma. 0 to 2.5 Amp.
3 RESISTANCE RANGES: 0 to 10,000/100,000 Ohms, 0-1 Meg.
3 DECIBEL RANGES: —10 to +15; 0 to +35; +30 to +55.

Model PB-100 comes housed in a hand-rubbed oak $28 40

cabinet, self contained battery, test leads and in-
structions. Net price

LOFALTUR,
b,

)
)

e
a3 lhilﬂ“"'

January, 1946

Dept. RN

) SUPERIOR INSTRUMENTS CO.

227 FULTON ST.. NEW YORK 7, N. Y.
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CHARGICATOR

A newly developed Chargicator
which indicates electrically the equiv-
alent gravity of any lead-acid storage
battery is now being manufactured by
the Hickok FElectrical Instrument
Company.

This probe type Hickok Chargicator
is designed to permit supersensitive

measurements whether permanently
connected to the battery or used as a
portable tester. It shows what charg-
ing rate to use, either for trickle
charging or for an efficient, safe, high-
rate charge, and indicates the percent-
age of charge and charging danger.
Weak or defective cells may be readily
and accurately spotted before actual
failure occurs, and it may also be used
in conjunction with a load test as a
check against future failure.

High precision calibration on a big
four-color scale, easy-to-read dial,
eliminates guesswork. A size and type
for every need is available and all
models are sealed within molded acid-
proof bakelite cases and are not af-
fected by weather or temperature.

Details of this instrument may be
obtained from Hickok Electrical In-
strument Company, 10524 Dupont Ave-
une, Cleveland 8, Ohio.

INSULATION TESTER
The Weston FElectrical Instrument
Corporation is now offering a new sen-
sitive direct-reading insulation meas-
uring device for applications where
high testing potentials are not desired.
This instrument provides a single

range for readings from .1 megohm
to 10,000 megohms, with the 10,000
mark at 8 per cent of the scale length,
providing good readability. The cir-

68

cuit has a test potential of less than
50 volts d.c. An electrical guard cir-
cuit is furnished for elimination of
surface leakages when testing cables.
The tester has wide use in the elec-
trical and other industries, in electri-
cal testing, for example, replacing ex-
pensive or specially built test stands,
checking leakage between windings in
transformers, cable resistance, leakage
of low-voltage paper and mica con-
densers without damaging the dielec-
tric, and many other uses. It is used
for studying insulation characteristics
in the plastic, paint, and other in-
dustries, for moisture absorption tests
in leather and other fields, and con-
ductivity testing by safety shoe manu-
facturers.

This 10,000-megohm insulation test-
er, known as Model 799, is only 5%”
by 3%” by 4%” in dimensions. It
features a press-to-read switch, which
automatically disconnects the battery
circuit when not in use. The exposed
metal parts have been thoroughly in-
sulated for the operator’s protection.
Attachment to the lineman’s belt or
shoulder strap is permitted through
ferrules in the panel.

Complete information on their new
product will be supplied by the Weston
Electrical Instrument Corporation,
617 Irelinghuysen Avenue, Newark 5,
New Jersey.

WATERPROOF SWITCH COVER

The Waterproof Electric Company
has announced the release of its wa-
terproof switch cover for general use
on government and other high-priority
equipment.

This device completely seals bat-
handle type toggle switches against
water and moisture. It is Navy-ap-
proved for overseas use under adverse
marine and climatic conditions. No
special tools are needed for installa-
tion, and the Neoprene boot is readily
replaceable without removing nuts,
screws, etc.

Further information will be sent on
request to Waterproof Electric Com-
pany, 72 East Verdugo Avenue, Bur-
bank, California.

MIDGET V!BRATOR

The Radiart Midget Vibrator, VR-2,
is now available for civilian applica-
tions. This vibrator is the smallest
vibrator made and measures 2%” high
by 1%"” in diameter. It is one of the
new radio developments of the war
and was designed for operation from a
small 6-volt storage battery in furnish-
ing power to replace dry battery power
in certain communications equipment.

Specifications of the VR-2 are as fol-
lows: vibrator frequency is 185 c.ps.,
input voltage range is 4.5 volts to 7.5

\YAYAVATAYAYVR — - N V (.

volts with a normal voltage of 6.0 and
an input current of 1.5 amps max. at
6.0 v. The ouput voltage is 200 v.d.c.
max. Maximum potential difference
between primary reed and secondary
reed is 25 volts,

Manufacturers desiring additional
information may write to Radiart Cor-
poration for blueprints and engineer-
ing co-operation.

MOBILE V.H.F. STATION

Aireon Manufacturing Corporation
has announced its new very-high-fre-
quency station combination for emer-
gency and mobile installations. This
transmitter-receiver combination op-
erates in the 30-42 megacycle region
and is designed to be used for a fixed
or mobile installation merely by in-
terchanging a 6-volt power supply and
a conventional 110-volt supply.

Entire control of transmitter and re-
ceiver is gained by a push-to-talk but-
ton on the single button microphone.
This mobile radio station is built
around a 60-watt crystal-controlled
transmitter using phase type modula-
tion. The type 807 power amplifiers
feed a % -wave whip antenna for mo-
bile installations, %-wave coaxial an-

tenna for central station. Modulation
is type A3 (special) with a frequency
deviation of 12 Kkilocycles, and special
relay system permits either local or
remote operation of any installation.

The receiver (560) is a thirteen-tube
double superheterodyne type. The unit
is entirely permeability-tuned and both
1.f. stages are crystal-controlled. Sensi-
tivity is % microvolt, and signal to
noise ratio is excellent with 1 micro-
volt input. Audio power output of the
receiver is 1% watts.

Further details will be furnished
upon request to Aireon Manufacturing
Corporation, Kansas City, Kansas.

SPEED RELAY

A hermetically sealed sensitive relay
capable of speeds up to 1000 operations
per second has been announced by
Stevens-Arnold Co., Inc.

The basic design of the moving ele-
ments is quite different from conven-
tional relay practice, making possible
the ultra high speed and assuring great

RADIO NEWS
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IT'S ““THIRD
DIMENSIONAL"

Eﬁs is not just another book on the vacuum tube, but a
typical Rider Book, offering a new approach to the subject—
presented with a technique that makes its message clear and
easy to understand. Here is a solid, elementary concept of
the theory and operation of the basic types of vacuum tubes
upon which can be built more advanced knowledge.

After explaining the electron theory, the text presents a
discussion on electrostatic fields, on the theory that the read-
er’s understanding of the distribution and behavior of the
fields within a tube will give him a better picture of why
amplification is accomplished within a tube and how the
grids and plates are interrelated.

To give a clear physical picture of its subject, the book

IT’S EASY TO READ
- AND UNDERSTAND

IT’S FUNDAMENTAL

424 Pages
$4.50

employs novel physical devices. For example, certain dia-
grams and graphs are repeated, to reduce to a minimum the
bother of turning pages back and forth to read text and
drawings. Another innovatian is the use of anaglyphs, “three-
dimensional” pictures of phenomena heretofore seen only
in two dimensions. Viewed through glasses supplied with
the book, they are invaluable aids toward the rapid under-
standing of the text.

Although this is an elementary book on a fundamental
subject, therefore a goldmine for the student; developments
in radio and the new fields of television and microwaves
make it a must for the libraries of servicemen, amateurs and
engineers. Place your order today.

OTHER RIDER BOOKS

RIDER MANUALS (14 VOLUMES)

Frequency Modulation

Automatic Frequency Control Systems

Gives principles of FM radio . $2.00 —~al t tic tuni tems .
Volumes XIV to VII. . $12.50 each volume . e l') Is~ g ‘ el s Ay
ervicin ignal Tracin :
Volumes Vito lli . . . 9.50 each volume Basic ?Aeﬂz’od gf radio sen?icing 4.00 A-C Calculation Charts
Abridaed M 1s1to V ' Two to five times us fast as slide rule . 7.50
ridg anualsirro) The Meter at Work .
(0 volume) . . . . . . . . . .$l500 An elementary text on meters . 2.00 Hour-A-Day-with-Rider Series—
Automatic Record Changers and The Oscillator at Work On “Alternating Currents in Radio Receivers”
Recorders B m . & &0 & 750 How to use, test and repair . . . 2.50 On ‘‘Resonance & Alignment’’
The Cathode Ray Tube at Work Vacuum Tube Voltmeters On "Automatic Volume Control"
Accepted authority on subject . 4.00 Both theory and practice . . . . 2.50 On "'D-C Voltage Distribution” . 1.25 each

JOHN F. RIDER PUBLISHER, INC. 404 FOURTH AVE., N. Y. 16, N. Y.

Export Division: Rocke-International Electric Corp. 13 E. 40th Street, New York Cable: ARLAB

=<2 RIDER MANUALS

are Now Complete
in 14 Volumed

They Provide Schematics and Essential Servicing Data on Amecrican -‘Made Radio Receivers.
: I = 2
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reliability if operated in the usual
speed ranges. A cut-through section
in the illustration shows the glass en-
velope which surrounds all moving
parts and protects them from moist-
ure, dust, or corrosive fumes.
Sensitivities down to 14 milliwatt

D. C,
MILLTAMPERES

w
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Burlington Panel Instruments are designed and built to give
dependable service with guaranteed accuracy. They are
available in a complete line of AC or DC Ammeters, Volt-
meters, Milliammeters, and Microammeters. The wide selection
of sizes and case styles offer instruments that are ideal for
your particular application.

Write today for full details — our engineers will recom-

mend the precision Burlington Instruments required to solve
your instrument problems.

BURLINGTON INSTRUMENT CO.

fres——— 901 Fourth St., BURLINGTON, IOWA

PANEL INSTRUMENTS © VOLTAGE REG
ULATORS ¢ AUTOMATIC SYNCHRO-

NIZERS ¢ FREQUENCY REGULATORS

70
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are possible with this new type of con-
struction and ratings up to 5 amperes
can be obtained. Closing time can be
less than one millisecond. The outside
dimensions of the 115-volt a.c. 1-am-
pere rating are 3” high and 1%” base
diameter.

Full details of this relay are obtain-
able from Stevens-Arnold Co. Inc., 22

Elkins Street, South Boston, Massa-
chusetts.

VIDEC AMPLIFIER

United Cinephone Corporation is
now offering a new video amplifier de-
signed primarily for use in amplifying
complex waves to be viewed on an
oscilloscope. This amplifier may also
be used in laboratory work as an audio
amplifier for tracing and measuring
small r.f. voltages and many similar
applications.

The frequency response is flat with-
in 1.5 db. of the 10-kec. response from
15 cycles to 4 megacycles, and 3 db.

from 10 cycles to 4.5 megacycles. The

phase shift is reduced to a minium to

provide satisfactory reproduction of

pulses on the order of one microsecond,

and square waves at repetition rates
as low as 100 a second.

The gain is approximately 1000 when
direct input is used. Input is normally
through a probe, furnished with the

equipment, having an attenuation of

RADIO NEWS
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CONNECTORS

As the aviation industry again swings into peacetime
production, Amphenol is ready to offer practical aid in many forms.
Amphenol components helped to fight a winning war . ..
and now Ampheno!l engineers with their "know-how' —
deepened and strengthened by wartime experience—are cooperating
in creating peacetime applications for aviation communications,
electrical circuits and electronic controls. Amphenol
connectors, cable assemblies and other parts provide positive
electrical contacts within all types of equipment.
For detailed technical data on Amphenol products—
send for Condensed Catalog No. 72.

AMERICAN PHENOLIC CORPORATION
CHICAGO 50, ILLINOIS

In Canada s Amphenol Limited e Toronto

U.H.F. Cables and S Connectors o (A-N, U.H.F., British) » Conduit « Cable Assemblies » Radio Parts « Plastics for Industry
January, 1946 71
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Your Every Need!

Portable Pho-
nograph case
in brown leath-
erette covering.
Inside dimen-
sions 174"
long, 13” wide,
7% " high. Has
blank motor
board and
opening for
speaker. As il-
lustrated at
left, specially
priced at......

$7.95

Portable Phonograph case, of sturdy durable
plywood, in handsome brown leatherette fin-
ish. Inside dimensions 16%” long, 14" wide,
9% high. Has blank motor board. As il-
lustrated above, specially priced

ALl: B r S Taid I a8 et Py g $6l95
Also blank table cabinets of walnut veneer in
the following sizes, with speaker opening on

left front side: (*Note: *7 has center speaker
grill.)

#l — 84” Lx5/%4” Hx 4”7 D $1.95
#2 —I104" Lx63%"” Hx 5” D $2.75
#3 —1315" Lx7%" Hx 644” D $3.25
#T¥—1034" Lx7” Hx 54”7 D $2.50
#8 —17" Lx9” Hx 93”7 D $4.50
#9 —217 Lx 94" Hx10/4” D $5.50

*Speaker Opening in ecenter of front side.
Cabinets available in ivory color and Swedish
Modern. Write for prices.

POWER TRANSFORMERS
Tube—6.3V at 2 .
g(,) 5M(i,lrl b;’o\:l]e: Tra?xsf:rmera.w.pA $.I '49

7, 8, or 9 Tube—6.3V at 3 amp.
70 Mill Power Transformer.... $ II '89

SOUND ACCESSORIES
line of amplifiers, microphones,

Complete 1
and sound accessories.

speakers,

radio cabinets and parts are

All types of
available at Lake's Lower

CT Eleey prices. A large stock is listed
& %\ in our catalog.

i $°% SERVICEMEN-—RETAILERS
N_[rng‘A ¢ Join our customer list today.
oo

horale ‘a

"Buro &

] Order from Lake!
You'll make no mistakel

Lake

615 W. Randolph Street

Chicago 6, 1.
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tadio Sales Co.

10 times. The amplifier direct input
(without probe) is appreximately 2.2
megohms of resistance in parallel with
40 uptd. This compares with 1.1 meg-
ohm resistance in parallel with ap-
proximately 18 uufd. when the probe is
used. The output voltage can be ad-
Jjusted from zero to 50 volts r.m.s.with
sine wave signals. The ripple output
is less than .5 volt for all operating
conditions and all positions of gain
control.
(Continued on page 130)

Sweep Oscillators
(Continued from page 53)

and R,, for capacitor C, may charge
only over the linear portion of its
charging cycle. Thus, the linear rise
of the sawtooth is generated when
tube two is non-conducting and the
rapid retrace occurs when tube two
conducts and removes the charge from
capacitor C,. The frequency of the
sweep can be varied over a limited
range with resistor R, as it controls
the rate at which capacitor C, dis-
charges and, therefore, the amount of
time required for grid two to rise to
the conduction level. Thus, if R. is de-
creased in value, the capacitor dis-
charges faster and the grid reaches
the conduction level earlier, generat-
ing a higher-frequency sawtooth.

Synchronization is accomplished by
applving a negative pulse to the grid
of tube one, which appears as a posi-
tive pulse on grid two. When this sync
bulse occurs at a time when tube two
grid voltage is nearing the tube con-
duction bias, it immediately causes
tube two to conduct, initiating the re-
trace interval each time a sync pulse
hits the grid.

The amplitude of the sawtooth is set
by resistor E, in the plate circuit. It
determines to what amplitude C,
charges during the grid circuit dis-
charge- interval.

Blocking Oscillator

The blocking-tube oscillator is an-
other type of sawtooth generator often
used to generate the television sweep.
In this circuit, Fig. 5. in-phase voltage
is fed back to the grid by transformer
T,. The blocking tube oscillator is
widely used to generate the low-fre-
quency vertical sweep. When used as
a horizontal oscillator, the transform-
er must be carefully designed to pass
the very high horizontal frequency
and must have no self-resonant con-
dition at this frequency.

To study the sequence of operation,
let us first assume that the grid has
gone slightly positive. A positive swing-
ing grid causes the plate current to in-
crease and plate voltage to decrease.
Negative voltage across the transfor-
mer primary is transferred to the sec-
ondary with the proper polarity to re-
inforce the original positive swing of
the grid. Thus there is a feedback
cycle which rapidly drives the grid
sharply positive. The grid continues
to swing positive until it reaches a lev-

el where a further increase in grid
voltage causes no further increase in
plate current (saturation point or,
more often, a limiting point where the
instantaneous grid current drawn
through resistor R, prevents any fur-
ther increase in grid voltage). At the
instant there is no change in plate
current, there is no variation in plate
voltage across the transformer pri-
mary. Consequently, the lack of feed-
back for an instant, causes the grid to
start negative, plate current to de-
Crease, and plate voltage to increase.
This new plate voltage variation is
transformer-coupled to the grid as a
further decrease in grid voltage and
our grid is driven rapidly negative by
feedback of opposite polarity.

The grid is driven well beyond cut-
off by the large plate voltage swing
and collapsing field surrounding the
transformer. A large negative charge
remains on capacitor C, which holds
the grid beyond cut-off until the
charge leaks off to ground through re-
sistor R,. The time required for the
charge to leak off and, consequently,
the frequency of the sawtooth, is again
dependent on the time constant of R,
and C..

Typical waveforms of the blocking
oscillator are shown in Fig. 6. The
time from a to b on the grid voltage

Fig. 6. Typical waveforms of
the blocking-type

oscillator.

% £
—— BLOCIGNG =
=r OSCILLATOR

el
 DISCHARGE
S TUBE
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Face the Focts . . .

You Must Train Now to Step Ahead B

of Competition Inte a Good-Paying Job in Radio-Electronics
—or be left behind because you lack
the understanding of new electfronic techniques

CREI home-study courses are for professional radio-
men only and this CREI message is for those who are
not afraid to face the facts! The bars are down on radio-
electronics progress! You are facing a completely new
era in the radio-electronics world. The war-restricted
curtains of secrecy have been pulled aside, revealing each
day momentous, revolutionary applications of new radio-
electronic principles and theories, and their complicated
circuits, equipment, individual parts, ete.

No matter what your past radio-electronics experience
has been, no matter what your training, you must start
anew to add to your store of radio-electronics knowledge.
You must keep pace with the new developments and
ahead of competition if you expect to get ahead in this

Servicemen—
DischargedVeterans

CRE! Residence Training
Avaiiable Under
Provisions of "“G.i." Bili

CREI now offers Residence
School courses in Radio-Elec-
tronics Engincering, Broad-
cast & Television Engincer-
ing and Broadcast & Televi-
sion Servicing under the
Serviceman’s Readjustment
Act of 1944 (“G.I.” Bills)
Classes now in session. En-
ter at any time. Write for
details.

radio job.

PRESENT POSITION.

= Member:

1946

WRITE TODAY FOR FREE 36-PAGE BOOKLET

“Your Opportunity in the New World of Electronics™

TELL US ALL ABOUT YOURSELF, so that we can intelligently plan a course
best suited to your needs. If you have had professional or amateur radio experi-
ence—let us prove to you that we have something you need to qualify for a better
To help us intelligently answer your inguiry—PLEASE STATE
BRIEFLY YOUR BACKGROUND OF EXPERIENCE, EDUCATION AND

CAPITOL RADH

HOME STUDY COURSES IN PRACTICAL RADIO-ELECTRONICS
ENGINEERING FOR PROFESSIONAL SELF-IMPROVEMENT

Dept. RN-1, 3224—16th Street, N. W., Washington 10, D. C.

Contractors to U. 8. Navy—U. 8. Coast Guard—~Canadian Broadeasting Corp.
Producers of Well-trained Technical Radiomen for Industry.

NATIONAL COUNCIL OF TECHNICAL SCHOOLS

new world of radio-electronics—or even maintain your
present position in the field.

How much do you know about U.H.F. Circuits, Cavity
Resonators, Wave Guides, Klystrons, Magnetrons and
other tubes? All these revolve largely around U.H.F.

applications. And here is where CREI training can help
you. In our proved home study course, you learn not
only how . . . but why!

Let CREI train you now to trade that “screwdriver”
for a slide rule. Do something about increasing your
technical ability and advance to the better-paying radio
jobs that offer security and opportunity. The facts are
in the free booklet. Send for it today.

Engineering institute
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Herel how to Apeed
Sevice

and ealde

Big, huskyl, K. W,
ADBJUST-A-VOLT

isolation transformer

This basic service tool: [

® keeps AC-BC chassis neutral to
ground.

® Lkeeps AC-DC chassis neutral to 4
grounded test cquipment, J

o will lower voltage to check in-
termittent oseillators.

® raises voltage to “pop” out
stubborn intermittent parts.

® regulates voltage to service
| bench.

@ boosts line voltage to portable
i P.A. systems,

® may be used as a speed eontrol,
or,

® an industrial voltage eontrol- )

ler.
$l 7 5 0 each, net f.o.b.,
® Dayton, Ohie
"TEAR OUT AND MAIL TO

SREPCS

STANDARD RADIO & ELECTRONIC PRODUCTS CO.
135 EAST SECOND STREET, DAYTON 2, OKIO

Please ship at once Adjust-A-Volt transfe ]
Name

Address.

Ciry. State.

waveform represents the discharge
interval of the grid circuit resistor-
capacitor combination. When it has
discharged to point b, the tube begins
to conduct, originating the feedback
cycle which drives the grid rapidly
positive to point ¢. The flow of plate
current decreases the plate voltage
and increases the cathode voltage as
shown in the figure. At point ¢ the
feedback reverses and the grid is driv-
en far negative to point d. It should
be noted that there is no further de-
crease in cathode voltage below the
cut-off level. However, the plate
voltage continues to go farther posi-
tive even after plate current has
ceased. This rise in plate voltage is
caused by the collapsing transformer
fields, which contribute to the task of
driving the grid beyond cut-off.

Here again is a circuit in which the
tube conducts for a short interval and
then remains idle for a longer period,
as shown most clearly by the cathode
waveform. Now, if there is a resistor-
capacitor combination in the plate cir-
cuit, such as R, and C, in Fig. 5, the
capacitor charges when the tube is cut
off and discharges during the conduc-
tion period. Although this method is
occasionally used, more often a dis-
charge tube follows the blocking os-
cillator to generate a more linear
sawtooth. Such a stage, Fig. 5, is fed
directly off the grid of the blocking os-
cillator. The discharge tube has a
plate circuit combination which has a
long time constant that permits the
capacitor to charge over only the very
linear portion of the charging cycle.
The grid of the discharge tube is bi-
ased by the grid waveform of the
blocking oscillator and, consequently,
is at cut-off during most of the cycle.
However, when the grid goes sharply

positive, the discharge tube also con-
ducts, discharging capacitor C,. When
it is non-conducting, capacitor C,
charges very slowly through R, and
R,, for its time constant is longer
than that of R, and C,. It is apparent
that resistor R. and capacitor C; con-
trol the frequency of the sawtooth,
while capacitor C, and resistors R, and
R, control the sawtooth linearity and
amplitude.

The blocking-tube oscillator can be
synchronized by a positive sync pulse
applied to the grid or a negative to the
cathode. In Fig. TA, the grid wave-
form of the blocking oscillator free-
running is shown. Now, if a sync
pulse is applied to the control grid at
point 7, just before the control grid
voltage normally reaches the conduc-
tion peint, the sync pulse immediate-
ly drives the grid intc conduction just
ahead of the normal free-running
time, Fig. 7C. This condition, which
causes each cycle of the sawtooth to
be synchronized, exists as long as the
sync pulses occur at a frequency
slightly greater than the free-running
frequency of the oscillator. Therefore,
the new frequency of the sawtooth is
of the same frequency as the sync
pulses, but slightly greater than the
free-running frequency of the oscilla-
tor. If the frequency of the sync
pulses is lower than the free-running
frequency, not every sawtooth is syn-
chronized, because on some cycles the
sync pulse occurs some time after the
grid has reached the conduction point.

Next month’s installment treats the
removal of the sync pulse from the
composite signal and the separation of
the vertical and horizontal pulses. The
necessity for equalizing pulses will
also be discussed.

(To be continued)

Fig. 7. The synchronization of the blocking-type oscillator.

ity
SYNCHRONIZED:
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TALK IS QUICK!

Pick up a ’phone and talk—to an
airplane; a speeding train; an inter-city

bus; a boat at sea.

Aireon’s radio "phones make this as simple, sure and easy as using a

conventional telephone.

Aireon radio equipment for airlines is used by twenty domestic, four foreign
companies; Aireon railroad radio, introduced under war-time restrictions,

is already in use by four leading railroads. Aireon truck, taxi and bus
communications equipment has been proved in service on the trucks of one of
the nation’s largest fleet operators. It’s now in production. Aireon marine

equipment will be available soon.

On the crowded highways and skyways of the future, radio ’phone
communication will keep traffic moving under quick, efficient control.

Air

Radio and Electronics - Engineered Power Controls

MANUFACTURING
CORPORATION

NEW YORK « GREENWICH ¢« CHICAGO ¢ KANSAS CITY « OKLAHOMA CITY » BURBANK + SAN FRANCISCO
January, 1946 5
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A

imple Remote TUNING

DEVICE for Receivers

By CAPT. E. L. HANNUM, JR.
Development Oiﬁtier Hq.. AACS. AAF

"OCAL man-made interference has
always presented a major prob-
S lem at practically all receiving
positions or terminals of communica-
tions systems. The types of interference
may vary with the kind of commu-
nications facilities under considera-
tion, but the results, in all cases, are
the same-—impaired service due to
poor reception.

There are several ways of improv-
ing the general situation—that is, by
attempting to reduce the interference,
by erecting the receiving antennas in
a relatively noise-free location, or by
remoting both the receiver and the
antenna to a suitable spot well re-
moved from the operating position or
source of noise. The first method
is highly desirable, as interference
should always be kept to an absolute
minimum in any installation, if good
reception is to be expected. However,
there is a practical limit to which this
elimination of interference can be car-
ried. The problem is especially evi-
dent in airways communications, as
airport control towers are invariably
located on the flight line in close prox-
imity to hangars and repair shops
where arc-welding equipment, genera-
tors, radio test equipment, and other
sources of interference are necessarily
prevalent and extremely difficult to
suppress. Obviously, the solution lies
in removing the receiving antennas

Fig. 1. Reactance to tuning unit.

from the immediate vicinity of the in-
terference to a more advantageous lo-
cation. In order to realize the full
benefits of such a move, however, the
receiver should also be remoted and
installed near the antenna, with the
audio output transmitted by wire to
the operating position, as distances in
the order of several miles may be re-
quired between the antenna location
and the operating position.

It is considerably less expensive and
more practicable to transmit audio
frequencies over a 600 ohm telephone
line than it would be to construct a
radio frequency transmission line and
amplifiers to connect an antenna and
a receiver over such distances. Hence,
the ideal installation incorporates an
isolated receiver and antenna, with a
low impedance line feeding the re-
ceiver audio output to a loudspeaker

Fig. 2. Circuit diagram and parts list for the one-tube remote tuning device.

\

c2it

Ta

GRIE GA
SREAHER

LIM

R7 R6

GRID OF REC. I\
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Ri—7000 ohm, Y5 w. res.
R.—10,000 ohm, Y5 w. res.
R;—100,000 ohm,
Ry, Re—1 megohm, w. res.
Rs—200,000 ohm pot.
Cy—15 upfd. mica cond.

Cy—40 putd. mica cond.

Cs—250 pufd. mica cond.

Cs C;5 Coy Cr—.1 ufd., 400 v. cond.
Cs—.002 ufd., 200 v. cond.

Co—1 ufd., 200 v. cond.

RFC—2.5 mh. choke
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at the operating position. Such an in-
stallation should also appeal to the
radio amateur or experimenter who
finds his operating position in a loca-
tion too noisy to permit good recep-
tion. Remoting the receiver, however,
presents the problem of remotely tun-
ing the receiver from the operating
position. The tuning device to be de-
scribed should appeal to amateur, as
well as commercial, installations be-
cause of its low-cost and simplicity of
construction.

In aircraft or point-to-point com-
munications, little or no need exists
for changing dial settings to tune the
receiver to a new frequency, as sepa-
rate receivers are employed to cover
the wvarious operating frequencies.
However, signals from aircraft trans-
mitters which are slightly off fre-
quency are occasionally encountered
or a strong local signal may be hetero-
dyning a weaker one, in which case it
is imperative that the operator be able
to vary the receiver tuning a few kilo-
cycles above or below the operating
frequency. With the receivers installed
several miles from the operator’s posi-
tion, it becomes necessary to utilize
a remote tuning device capable of ac-
complishing this desired frequency
change from a distance. The reactance
tube tuning unit to be described pro-
vides a shift of 10 kilocycles either
side of the signal in the 100 to 400
kilocycle range, 200 kilocycles in the
high frequency (7 to 18 mc.) range,
and proportionate degrees of shift in
the intermediate ranges. This limited
range of tuning is entirely adequate
for the types of installations previ-
ously described. However, simple
changes of circuit component values
will permit greater frequency varia-
tions if desired.

In order to minimize the number of
lines necessary to connect the receiver
and the operating position, the remote
tuning system was designed to operate
over the same lines that carry the
receiver audio output. The reactance
tube tuning unit itself was constructed
on a small chassis (3% x 2% x 1%
inches) and mounted directly on the
main tuning condenser shield of the
receiver. The tuning device was used
with super-pro receivers, but worked
equally well with other conventional
superheterodynes. In operation, the
reactance tube unit varies the receiver
tuning by varying the frequency of
the receiver’s h.f oscillator. It should
be considered, however, that in vary-
ing the h.f. oscillator frequency in this
manner, a new intermediate frequency
is produced. Thus, in a receiver in
which the i.f. transformers are sharply
tuned, changing the h.f. oscillator fre-
quency over too great a range may re-
sult in some loss of gain and reduced
selectivity. Using the circuit values
indicated, no such undesirable effects
were noted. -

The remote tuner operates on a
principle somewhat similar to that
employed by a reactance tube modu-
lator for frequency modulation of a
radio frequency oscillator, except that
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5> STANCOR

MAKE your transformer replacements
more profitable by specifying STANCOR Uni-dapt
units. More adaptable because over 80% of all radio
transformers now in use are replaceable with a
standard Uni-dapt item.

It’s this adaptability that makes STANCOR design
complete, fulfilling the exact needs of radio service-
man, amateur, and electronic engineer in an eco-
nomical manner.

For transformer replacements think first

of STANCOR,

S o S
S oo 2
o &* o o -\_\'\.‘L e % = L, h@-\.‘&
T

STANDARD TRANSFORMER CORPORATION
1500 NORTH HALSTED ST., CHICAGO 22, ILLINOIS
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in this case the grid bias of the re-
actance tube is varied between two
limits by a manual control in order to
vary the amplitude of the reaetive
plate current, instead of introducing
an audio frequency voltage on one of
the control elements of the tube, as in
the usual applications of circuits of
this type. The manual control is a
200,000 ohm potentiometer inserted in
the control lines at the receiving posi-
tion and serves to vary the negative
bias supply. A 45 volt battery or other
external source of bias may be substi-
tuted at either the operating position
or the receiver in case the device is
used with receivers which do not in-
corporate a separate negative bias
supply. However, in the super-pro,
minus 50 volts is available at terminal
number 7, and this voltage provides
an ample swing of reactance tube grid
bias. The output of the tuning device
is connected through a small con-
denser to the grid cap of the receiver
high-frequency oscillator, an arrange-
ment which permits the lagging plate
current of the reactance tube to be
drawn through the oscillator tank,
thereby effecting a change in oscillator
frequency.

The theory of operation (Fig. 2) is
as follows. When R, is made large as
compared with reactance of C, the r.f.
current through R, C, is practically in
phase with the r.f. voltage in the oscil-
lator tank. However, as in any re-
sistance-capacity circuit, the voltage
across C, lags the current through R,
C: by 90 degrees. The current in the
plate circuit of the reactance tube will
be in phase with the grid voltage (the
voltage across C:), and consequently
will lag 90° behind the current through
C.. As this current is practically in
phase with the h.f. oscillator tank volt-
age, the reactance tube plate current
can be considered as lagging 90° be-
hind the oscillator tank voltage and,
when drawn through the oscillator
tank, produces the same effect as
though an inductance were connected
across the tank (the current in an in-
ductance lags the voltage by 90°).
Hence, the frequency of the oscillator
changes in proportion to the lagging
plate current of the reactance tube, as
determined by the grid bias on this
tube.

If, however, the values of circuit
components C, and R, are changed so
that the reactance of C; becomes large
compared to the resistance of R, the
reactance tube plate current will lead
the oscillator tank voltage, resulting
in a capacitive rather than an induc-
tive reactance. The value of this ap-
plied reactance, whether inductive or
capacitive, will be inversely propor-
tional to the transconductance of the
reactance tube. As the transconduc-
tance of the tube depends upon the
grid bias, the effective reactance (and
consequently, the oscillator frequency)
can be changed by varying the grid
bias. )

A triple grid tube of the variable
mu variety such as the 6K7 or the
newer 9003 can be used as the reac-
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With new features-— highest quality materials — and
super values, RADIART AERIALS are the Sensation of 1946,

The “Plasti-Loom” Lead {long
enough for all installations) and
Antimonial Admiralty Brass are
two outstanding Radiart features.
\ They make RADIARTS greater
| values than ever before.

{ Also, every RADIART AERIAL is
complete — no extras to buy —
another reason why RADIART is ERE I W e

how you can get one of these

s . snappy RADIART AERIAL
the line to sell in 1946. COUNTER DISPLAYS.

Manufactured by the Makers of RADIART '"Correct Replacement’ Vibrators.

Radiart Corporation

3571 W. 62nd STREET e« CLEVELAND 2, OHIO

Export Division Canadian Office
25 Warren St., New York 7, N.Y. 455 Craig St.,, W., Montreal, Canada

January, 1946
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Two Ghirardi]

Méet Alfred
‘A. Ghirdrdi'—
the man who
.makes Radio
easy ‘to learn!

THE BOOK THAT GIVES COMPLETE

MODERE Profess

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
exactly that kind of a book as leading
radio men everywhere will quickly tell
you!

TEST INSTRUMENTS, TROUBLE-

SHOOTING, REPAIR

Actually, MODERN RADIO SER-
VICING is the only single, inexpensive
book giving a complete, easy-to-under-
stand 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,

jonal TRAINING

it takes you step by step through 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.

Included is a thorough explanation of
all Test Imstruments, telling exactly
how they should be used and why (it
even gives complete data for making
your own Test Equipment if you
prefer!); Receiver Troubleshooting
Procedure and Circuit Analysis; Test-
ing & Repair of Components; Installa-
tions; Adjustments; etc., etc.,—also,
How to Start a Successful Radio-
Electronic Service Business. 1300
pages, 720 self-testing review questions,
706 helpful illustrations and diagrams.
Only $5 complete ($5.50 foreign).

g"mYOUR MONEY BACK IN 5 DAYS ==sg

|

80

g Murray Hiil Books, Inc,,
Dept. RN-16, 232 Madison Ave., New York 16, N. Y,
B O Enclosed find$.... ... .. .. for books checked: or [1 send C.0.D. (In U.S.A. g
only) for this amount plus postage. If not fully satisfied, I may return the books g
E within 5 days and receive my money back. E
ﬁ 0O 3rd Editlon RADIO O Ghirardl’'s MODERN
T_RQUBLFSHOOTER'S HANDBOOK RADIO SERVICING @
85 ($56.50 foreign) $5 ($5.50 foreign) -
B O Special MONEY-SAVING COMBINATION: MODERN RADIO SERVIC-
ING and RADIO TROUBLESHOOTER'S HANDBOOK (both books) $9.50 E
] (810.50 foreign).
E N0 menmnst 3§ TG TR S BERIAWET: - 96 STl S Sa AT SRy Seewreia.
B O AdAress......c.viiiiii i i e i Crereierseeeiesenen
]

START & SERVICE BUSINESS
.. GET A BETTER PAVIN JOB!

There’s a real future for you in servicing—and
Ghirardi’s MODERN RADIO SERVICING
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!

HOW TO TEST A RADIO I¥

INUTE

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!

or less!

is

SPEED UP SERVICE WoR ...

F

{X RADIOS AT HOME

without elaborate test equipment

Radio servicemen everywhere say
that this big new, 3rd edition of A.
A. Ghirardi’s RADIO TROUBLE-
SHOOTER’S HANDBOOK (illus-
trated at right above) helps them
turn out twice as much work in a
given time! Radio beginners who
like to fix radios for themselves and
friends find it a quick, easy way of
locating and repairing receiver trou-
bles. Nine times out of ten, it tells
how to repair a set—without any
elaborate testing whatever!

NOT A ‘“‘STUDY” BOOK
Actually, this big 4-pound, 744 page
manual-size RADIO TROUBLE-
SHOOTER’S HANDBOOK is a
complete guide to quick, easy re-
pairs on PRACTICALLY EVERY
RADIO RECEIVER NOW IN

USE. It isn’t a study book. You
simply turn to it when you want to
fix a particular type of trouble in a
particular model and make of radio.

Its 404-page Case History section
gives full details on common trouble
symptoms, their causes and remedies
for OVER 4,000 DIFFERENT
RADIO RECEIVER MODELS. It
describes the trouble exactly—tells
exactly how torepair it. It eliminates
extensive testing—helps you do two
OR MORE jobs in the time norma -
ly required for one—repair cheap
sets at a profit—substitute tubes
and parts properly—train new
helpers, etc., etc.

In addition, there are hundreds of
pages of tube charts, graphs, data,
i-f alignment peaks for over 20,000
superhets, tube and parts substitu-
tions information, data on trans-
former troubles, etc.—all carefully
indexed so that you can find just
what you need in a hurry. This big,
beautifully bound HANDBOOK
costs only $5 ($5.50 foreign) on our
UNRESERVED 5-DAY MONEY-
BACK GUARANTEE.

Special MONEY-SAVING OFFER

Get both..of these big books at our special Money-Saving
price—a-complete servicing library of over 2040 pages for

only $9.50. ($10.50 foreign.)

www americanradiohistorvy com
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723 ¢ 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-
724 of these men—NINE
OUT OF TEN—said that, in their

tronics.

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

e

“/T'S THE BEST OUT

@E@: 2 19 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 RADIG 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!”

THE BOOK THAT MAKES

IT EASY FOR

Q\f@n%y 5
GOMPLETE

and it IS complete!
($5.50 foreign)

972 pages=-0Over500illus,

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.

To LEARN AT HoME = & = without an insfructor

A. A. Ghirardi’s 972-page RADIO PHYSICS
COURSE gives you just the training you need—
ALL YOU NEED-—easier, better, faster——AT A
TOTAL COST OF ONLY $5 Complete ($5.50
foreign). Actually this giant, profusely illustrated
book 1s 36 courses in one. If broken into course
form and sent to you in monthly lessons, you’d
regard it a bargain at $50 or more!

FASTER - EASIER - MORE COMPLETE

Nothing is omitted. Nothing is condensed. The book
has been specifically designed for home study by
beginners. You'll be pleasantly surprised to find
how easily you’ll master subjects that other books
and courses make seem very complicated. And
you’ll be delighted to find how soon you can be
doing interesting experiments, building radio equip-

Compares it with $150
Radio Course!

“1 had already taken a $150 radio
course, but since I’ve read RADIO
PHYSICS COURSE, I put the other
one away. Ghirardi’s RADIO PHYS-
ICS COURSE is the real book I need
because it teaches so clearly.”

Gerard Champagne, Montreal C.

Wishes He’d Bought
it Sooner

“Only wish I’d known about RADIO
PHYSICS COURSE sooner. I have
already learned more from a few
pages than I got from almost two
years of intermittent study from
other gources.”

R. L. Lucas, Fort Worth, Texas

January, 1916

" YOUR MONEY
BACK IN-5 DAYS

" PHYSICS COURSE doesn’t

ment, etc., as a result of what this book shcws you.
No previous Radio-Electronic knowledge is neces-
sary. Ghirardi’s RADIO PHYSICS COURSE
book carries you rapidly through Basic Electricity
(over 300 pages to this essential subject alone) to
the latest, most modern Radio-Electronic develop-
ments. Each section is followed by Self-Testing
Review gquestions that make it easy for you to
check every step of your progress. There are no
monthly payments to be bothered with—no month-
ly lessons for which towait. Hundreds of enthusiastic
readers have completed the book in a few short
weeks! All you need is a little spare reading time
plus a desire to get started now for a better-paying,
more interesting future in the rapidly expanding
fields of broadcasting, aviation radio, F-M, Tele-
vision, radio servicing, electronic manufacturing—
or any other of Radio-Electronic’s fast growing
branches.

More copies of this famous book have been sold

[0 Enclosed
Ghirardi’s RADIO

teach you Radio-Elec-

‘tronic fundamentals
EASIER, FASTER;:and ut
“LESS COST than any other
book' or ‘course. You' be': ¢
the judge! :

www americanradiohistorvy com

Murray Hill Books, Inc,,

Dept. RN-16, 232 Madison Ave., New York 16, N. Y,
find 85
A. A. Ghirardl’s 972-page RADIO PHY SICS COURSE BOOK or

O Send C. O. D. for $5 (no forelgn C. O. D.’s) pluy postage. In either
case, it is undersstood I may return the book within 5 days of its receipt
and have my money refunded.

Address............

City & Dist. WO ..ot e State... ..

than any other type of basic Radio-Electronic
Training. More men already making good money in
Radio-Electronics will tell you that Ghirardi’s
RADIO PHYSICS COURSE is far and away the
best buy you can possibly make. Mr. Ghirardi
knows how to write simply and clearly sc¢ that you
can understand it. He knows how to make technical
subjects interesting. PROOF? Well send the coupon
today. You cannot lose. If you are not MORE
THAN SATISFIED simply return the book within
five days and we’ll gladly refund your money AND
NO QUESTIONS ASKED! What could be fairer
than this? \
h

A

ACT AT ONCE! \

Paper is stili scarce. it may be

impossible to reprint promptly

after our supply is exhausted.
Order yours {oday!

?@5’@

($5.50 foreign) for which rush me a copy of

B
B o i e s s e T Y T R N P B O O 08 2 i 7

81
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up m% W)

Combination record-changer recorder

Model GI-RC130

You’ll like our postwar line of
Smooth Power motors, recorders
and combination record-
changer recorders. They are
right up in front with high-
quality, velvety smooth opera-
tion, perfect fidelity in record-
ing or reproduction. -

They have the same fine de-
sign and built-in qualities that
deliver complete satisfaction,
as always. There is no skimp-
ing of details to give us fast
production. You’ll have a front
seat in the postwar markets
with General Industries phono-

graph mechanisms.

THE GENERAL INDUSTRIES CO.
Dept. M ° Elyria, Ohio

NDUSTRIES

COMPANY

tance tube. The 9003 is preferred be-
cause of its smaller physical size and
lower filament current drain. Fila-
ment and plate voltages may be taken
directly from the receiver with which
the tuner is to be used. In this par-
ticular receiver, the super-pro, ade-
quate plate voltage may be obtained
at terminal number 6.

As previously stated, the audio re-
mote lines are used as the control lines
for the tuning device. A d.c. blocking
condenser, (s, inserted between the re-

- celver audio output and the grid bias

circuit of the reactance tube, serves
to couple the audio into the remote
lines. However, a complete d.c. cir-
cuit is required over the line itself, in
order that potentiometer Rs at the op-
erating position may control the grid
bias of the reactance tube. For use
in the amateur or other communica-
tions bands, the grid bias potentiometer
control may be fitted with a calibrated
dial at the operating position. In this
manner, the control may be used to
provide limited bandspread on either
side of a selected communication fre-
quency.

Tests have shown that the audio fre-
quencies present in the control lines
do not effect the operation or stability
of the receiver tuning, nor were any

_adverse effects noted from any other

interference encountered along ten
miles of ordinary telephone wire con-
necting the receiver and the operating
position. Experimenters, and engineers
as well, can conceivably find many
uses for a compact, simple, and inex-
pensive tuning device of this type.

International Shert-Wave
(Continued from page 43)

port, provided the country to which
your report is addressed accepts such
IRC’s.

Here are additional comments from
monitors contacted:

“Sometimes mentioning you are a
member of a DX club or a monitor for
Rapio News helps considerably in get-
ting a verification.” (Balbi)

“Every time I send for a verie, I
have my fingers crossed.” (Black)

“I always tell them what big city is
nearby and send along a post card or
two. This way I always get more in-
formation about the station I heard.”
(Harris)

* £ *
PCJ CALLS FROM HOLLAND

From Huizon, Holland, comes an-
nouncement that on October 13, 1945,
regular daily short-wave broadcasts to
the Netherlands East Indies, South
Africa, Curacao and Surinam were re-
sumed by radio station PCJ, before the
war the chief Dutch transmitter to
the Indies. The new broadcast sched-
ule follows:

8-8:30 a.m., news and talks; 8:30-9
a.m., popular musical programs; 9-9:30
a.m., greetings from Hollanders to rel-
atives; over 15.220 (19.71 m.), beamed
to the Netherlands Indies.

www americanradiohistorvy com

2-3 p.m., first two parts of Indies
transmission, over 9.590 (31.28 m.),
beamed to South Africa.

8-9 p.m. first two parts of Indies
transmission, beamed to Curacao and
Surinam.

During the war the 15.220 frequency
was used by Canadian station CHTA,
which would have jammed the Indies
transmission by PCJ, so the regular
program could not be started until
negotiations had been completed to
restore the band to PCJ, comments
Aneta (Dutch) News Agency. An ear-
lier announcement had stated that
PCJ would broadcast to the Indies
from 1 to 2 a.m., but the broadcast is
from 8 to 9:30 a.m. daily.

Preliminary tests were carried out
for some weeks prior to the inaugura-

“tion of the regular schedule on Octo-

ber 13, and Aneta reports that letters
received by PCJ from the Indies dis-
close that reception was excellent dur-
ing the preliminary test period

PCJ is coming through with an ex-
cellent signal in the East during the
morning broadcast on 15.220. The
period 8:30-9 a.m. is especially inter-
esting, with English announcements as
well as Dutch, French, and sometimes
Spanish. Some days, greetings are
read in English, Apparently PCJ’s
studios are located in Hilversum, “the-
Happy City.”

* * *
SERVICES FROM WWYV

Starting in October 1945, a new feat-
ure was added to the continuous stand-
ard-frequency and standard-time-in-
terval service broadcast from the Na-
tional Bureau of Standards radio sta-
tion WWV near Washington, D. C.,
that of time announcements in tele-
graphic code each five minutes.

The services now include: (1) stand-
ard radio frequencies; (2) standard
time intervals, accurately synchronized
with basic time signals; (3) standard
audio frequencies; (4) standard musi-
cal pitch, 440 cycles per second, corre-
sponding to A above middle C; and
(5) time announcements.

The standard-frequency broadcast
service makes widely available the
national standard of frequency, which
is of value in scientific and other meas-
urements requiring an accurate fre-
quency.- Any desired frequency may be
accurately measured in terms of the
standard frequencies.

Four radio carrier frequencies are
broadcast from 10-kilowatt radio
transmitters except on 2500 kilocycles
per second, where 1 kilowatt is used.
Three or more transmitters are on the
air at all times, to insure reliable cov-
erage of the United States and other
parts of the world. The radio fre-
quencies used are:

2.5 megacycles (2500 kilocycles or
2,500,000 cycles) per second, broadcast
from 7 p.m. to 9 a.m. EST (2400 to
1400 GMT).

5 megacycles (5000 kilocycles or 5,-
000,000 cycles) per second, broadcast
continuously day and night.

10 megacycles (10,000 kilocycles or
10,000,000 cycles) per second, broad-

RADIO NEWS
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COMING IN MARCH

The BIG book of the plastics industry

pleslies First Annual Directory made history in
the plastics field. The SECOND ANNUAL DI-
RECTORY, which will appear as part of the
March issue of p/ﬂs/[hf, will be even more in-
clusive, more informative than the great 1945
book. The 1946 issue will be thoroughly re-
vised, expanded and enlarged, with much new
material added. its hundreds of pages will
contain essential year-long information for
everyone who is in any way interested in plas-
tics or plastics products. In addition to informa-
tive editorial matter, there will be many direc-
tory features including:

¢ Tables and graphs of plastics proper=
ties and characteristics

e Directories of plastics materials,
chemicals, machinery

¢ Plastics components, and war plas-
tics now available

¢ List of plastics trade names

e A glossary of plastics terminology

e Products available from stock molds

» A comprehensive directory of com-
panies and individuals engaged in ali
phases of the plastics industry

Sent to All Subscribers at No Extra Cost

Aastms §§§§§§SE§“§

-——.-.-——.-—\1 s’sﬂ-—-—
ié 5

”ffhe ~%?éfiia;i ‘aﬁ-'y'eaaﬂ reference ?mﬁw%heugs

e .w‘t\f

185 N. WABASH AVENUE CHICAGO 1, ILL.

p/ﬂ&i;’hf Enter my Subscription to PLASTICS

3 YEARS ... $10.00 # 2 YEARS...$8.00 » 1 YEAR... $5.00
{TO INCLUDE THE ANNUAL DIRECTORY ISSUE AT NO EXTRA COSTj

] Remittance Enclosed  [] Bill Me later

’3 years .

Name
2 years Address _
] yeal. o G . Please indicate ir above is [] Home Address (] 3usinass Addrass
i (Including the . o Zone Ne Stare
= Company

' March Directory Issue)
" PLASTICS Second Annual Diractory
~Issue (March 1946) ‘will be sent to
alt subscrlbors AT NO EXTRA COST

Froduct Manufactured

Title.

Canadian Subscriptions 20¢ par yeas extra

- ‘scrlbers

January. 1946 83
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TRIGGER CONTROL...
EASY HANDLING

Pats. Fending

® The BAKER Flash is the revolutionary gun-type soldering
iron that answers industry’'s demand for a FASTER, HANDIER
iool, for precision work in close places.

The tip flashes to soldering heat almost instantly following
pressure on the trigger control. Correct temperature for most
eflicient work is easily maintained, overheating and unneces-
sary oxydation avoided, cleaning and re-tinning time saved.

Natural gun grip; cool, protected plastic handle; light weight; ¢
perfect balance—these are advantages that make the BAKER Wri
flash extremely easy to use, ideal for work in close places. que ior
Completely equipped for immediate operation from 110-volt c n‘el c:r
fransiormer or from standard storage battery. cmpiels
Information

Distributors—Here is Something You Can Get NOW—
Something You Can SELL NOW —Interesting proposition. A4

CEDER SAMPLE TODAY—Only $4.75 Postpaid. With HT Transformer $9.95
Remit check or money order unless C.O.D. is preferred.

BAKER - PHILLIPS COMPANY ,oneeionis aveso.,

FHONG-AMPLIFIER §

A compact phonograph amplifier
—ONLY one tube, but compara-
ble to most 3-tube amplifiers. Built
into sturdy metal chassis.

The amazing efficiency of this small
amplifier will pleasantly surprise
and satisfy you.

* * *

We also manufac-
ture all types of
coils and pick-ups.
Send your specifica-
tions and we will
gladly quote prices.

* & %

Write for our new, 3
illustrated literature, R ¥

CTROLAB PRODUCTS
CHICAGO ~  ~  muNOls
_MODEL No._ -

We regret our inability
to answer previous in-
quiries, but assure you
that information is now
being mailed.

LECTROLAB PRODUCTS

Manufacturers and Designers of Electronic Devices

2806-10 W. HARRISON STREET « CHICAGO 12, ILLINOIS
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cast continuously both day and night.

15 megacycles (15,000 kilocycles or
15,000,000 cycles) per second, broad-
cast continuously day and night.

Two standard audio frequencies, 440
cycles per second and 4000 cycles per
second, are broadcast on the radio car-
rier frequencies. Both are broadcast
continuously on 10 and 15 megacycles.
Both are on 5 megacycles in the day-
time, but only the 440 is on 5 mega-
cyles from 7 p.m. to 7 am. EST. Only
the 440 is on 2.5 megacycles

Eastern standard time is announced
in telegraphic code each five minutes.
The zero- to twenty-four-hour system
is used starting with 0000 at 12:00 p.m.
EST. The first two figures give the
hour and the last two figures give the
number of minutes past the hour. The
time announcement occurs immedi-
ately after the beginning of each five-
minute interval. At the hour and half-
hour it is followed by the station an-
nouncement in voice.

Of the radio frequencies on the air
at a given time, the lowest provides
service to short distances, and the
highest to great distances. Reliable
reception is in general possible at all
times through the United States and
the North Atlantic Ocean, and fair re-
ception throughout the world.

Information on how to receive and
utilize the service is given in the Na-
tional Bureau of Standards letter cir-
cular Methods of Using Standard Fre-
quencies Broadcast by Radio, obtain-
able on request. The bureau welcomes
reports of difficulties, methods of use,
or special applications of the service.
Correspondence should be addressed to
National Bureau of Standards, Wash-
ington 25, D. C.

ES * #*
"WAY DOWN UNDER"

A late report from Cleve Mabher,
Gladesville, N.S.W., Australia, lists:

FO8AA, 6.980, Papeete, Tahiti, clos-
ing at 2:30 p.m. in French.

FK8AA, 6.208, Noumea, New Cale-
donia, fine at 3 a.m.

VPD?2, 6.130, Suva, Fijis, fine at 2:30
a.m.; slow-speed news at 3:30 p.m.

In New Zealand, ZLM5, 15.550, has
been testing at 2:15 p.m.,, 8 p.m., 10
p.m, relaying New Zealand broadcast
stations, beamed to the US.; ZLN4,
9.870, similar test services as ZLM5
but at 2:15 a.m., 4:15 a.m., and 4:45
a.m. These stations are operated by
Posts and Telegraph Department and
use 3,000 watts. Location is Welling-
ton. ZL1, 6.080, ZL2, 9.540, ZL3, 11.780,
and ZL4, 15.280, are not yet in use, ac-
cording to Mr. Maher.

Of the Australians on short-wave,
VLQ, 7.240, Brisbane, relays ABC do-
mestic programs, 3-7 p.m.; VLQ2, 7.215,
2:30-8 a.m.; VL@Q3, 9.660, 8:45 p.m.-
2:45 a.m. weekdays, and 8 p.m.-2:15
a.m. Sundays VLW3, 11.830, Perth, re-
lays ABC domestic programs week-
days, 10:30 p.m.-5:15 a.m., and 11 p.m.-
5:15 a.m. Sundavs: VLW7, 9.520, sched-
uled weekdays. 5-8:45 p.m., 5:30 am.-
10:30 p.m., and Sundays, 5:45-8:40 p.m.
and 5:30 a.m.-11 p.m. VLR, 9.580, Mel-
bourne, Sundays, 3:45 pm.-2:45 a.m.,

RADIG NEWS
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TYPE H
WITH (Zaesppnecscose-type HIGH-FREQUENCY SPEAKER

The first of a new series of JENSEN Coaxial Speakers,
combining in one coaxial assembly a horn-type high-
frequency speaker with a cone-type low-frequency
unit. By unique design, the cone of the low-frequency
unit forms a part of the high-frequency horn, thereby
dispensing with a separate horn. An integral two-
channel network gives the desired crossover charac-
teristics. Thus this new Coaxial Speaker provides the
quality of reproduction so essential and desirable for
radio receivers and phonographs for home entertain-
ment, particularly for FM reception and high quality
phonograph recordings.

The distribution characteristics of the Type H Coaxial
are excellent and, when installed in a suitable en-
closure such as a Bass Reflex cabinet, its performance
covers the entire frequency range useful in home re-
production.”

Type H Coaxial, illustrated here with field coil low-
frequency speaker and At#sc0 5. high-frequency unit,
is designed for manufacturers. Other models for more
general use, incorporating ##sc¢5 design in both
high-frequency and low-frequency units, will shortly
be announced.

TYPE H
SPECIFICATIONS

Other Coaxials Now Available!

These Type J Coaxials, im-
proved over prewar de-
sign, offerlow-cost Coaxial
performance in home ra-
dio receiver and phono-
graph entertainment.

fow Frequency Motor

High Frequency

o Power rating 25 watts
fiver

maximum, in speech and

music systems. Input im-

A Y /

@ { . JAP-60 (15-inch) with HF Con-

; T ~ pedance 16 ohms. Field trof Switch. List price $79.45

%g i, o i i JHP-52 {15-inch} with HF Con-

%M# 7 \ 14-20 watts. List price tro} Switch. List price $36.15
N approximately $100.00. JCP-40 (1 2-inch) HF Level Con-

trol extra. List price $33.43

*See No. 3 JENSEN Monograph:
“Frequency Ronge in Music Re-
production,’ for discussion of use-
ful frequency ranges.

High Frequency Horn= %

Low Frequency Cone ond
Continyation of High %
Frequency Hornf

SPEAKERS WITH
JENSEN RADIO MANUFACTURING COMPANY o 6617 S.LARAMIE AVE. » CHICAGO 38, ILLINOIS ’”ﬁ
IN CANADA —COPPER WIRE PRODUCTS., LTD. » 137 OXFORD STREET, GUELPH, ONTARIO l

%a/a&t £ @eaiyn and uffmz«ﬂu‘/a’le 0/ gine ooeslec é’ga%/rnen/

Low Frequency Specker H

Jdannary, 1946 85
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R.C & LF HALL

1015-17 Carcline St.
Dept. N
HOUSTON 2, TEXAS

We are getting to where we look

forward to this opportunity to

talk to you each month about

R. C. (Dick) Hall merchandise in which you are
WS5EIB interested.

"ACROSS THE OPERATING TABLE"

Now that the ten meter band has opened up again and stations are pouring in from coast to
coast, we know amateurs are principally interested in new receivers, transmitters and parts.
We are not going to ‘‘kid’”’ you about the large number of receivers we have in stock beeause
we are one_ of the largest distributors of amateur equipment in the country and, as you know,
the demand greatly exceeds supply. However, as this is written (November 20, 1945) Halli-
crafters and RME are shipping various models right along while Hammarlund, Millen and Na-
tional are promising early January (about the time you are reading this) delivery. We have
had large orders in for a long time and as you read this we should be getting many communi-
cations receivers and shall be glad to have your order for the one you want or your inquiry
about details. Ask for our amateur bulletin, ‘‘Across the Operating Table,”” in which we list
parts and other amateur merchandise.

"ACROSS THE SERVICE BENCH"

is the title of our service dealer bulletin, which goes to about seven thousand Service Dealers
in Arkansas, Louisiana, Mississippi, New Mexico, Oklahoma and Texas, as well as other parts
of the country. If you are not getting this bulletin we shall be glad to put your name on our
mailing list on request and we suggest you ask for @ ‘‘new customer’’ tube allocation, mention-
ing this advertisement.

TO INDUSTRIAL AND GEOPHYSICAL BUYERS

We are in a position to take care of a great many of your requirements. We have a number
of amateurs in our organization and sometimes we can be of assistance on your technical prob-
lems. In addition, we carry a selection of the finest lines of the electronic merchandise to be
found in the country. We’ll welcome your inquiry.

A FEW OF THE MANUFACTURERS WHOSE FRODUCTS WE DISTRIBUTE

Aerovox Cinaudagraph GE iLeach Ohmite Setchell-Carlson
Amphenol Drake Hallicrafters Les Logan Peerless Silver
Dumont Hammarlund Littelfuse Fioneer Stancor
Echophone Hytron John Meck Precision Taylor
Eimae insuline Meissner Premix Thordarson
Bliley Electronics Lab. Jensen Milien RCA Trimm
u Gammatron Johnson Mueller RME Triplett
Centralab General Cement Kaar National Sanuamo Turner

L. F. (Lillian) Hall
WSEUG

NEW PROBE Streamlined
Hand Fithing. Incorporating

new High Frequency Dicde

R

RANGES: :
DC 0-1, 2.5, 10, 50, 250, 500
AC 0-1, 2.5, 10, 50, 250
EXTENDED TO 5000 VOLTS BY EXTERNAL MULTIPLIERS
INPUT RESISTANCE:
DC—80 megohms on 1 volt range; 40 megohms on 500 volt range
AC—40 megohms on | volt range: 20 megohms on 250 volt range

INPUT CAPACITY OF PROBE: 5 micro-micro farads

FREQUENCY RANGE:
Negligible frequency error from
50 cycles to 100 megacycles.
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and weekdays, 3-4:10 p.m. and 3-8:30
a.m., and to 9 a.m. on Saturdays only;
relays 3AR and 3LO on ABC programs;
VLR3, 11.880, 4:20 pm.-2:45 a.m.
weekdays, and 4:45 p.m.-2:45 a.m. on
Sundays. VLG, 9.580, Melbourne, is
heard 9:15-9:45 a.m. to India; VLG3,
11.710, 1-1:40 a.m. to Tahiti in French,
1:55-2:25 a.m. to British Isles, 2:30-
2:55 to Asia in Japanese, 8:55-10:45
pm. and 12:10-12:45 a.m. to U.S.;
VLGS, 11.800, 10-11 a.m. to U.S.; VLGS,
15.230, 10-11:30 p.m.; VLG7, 15.160, 3-5
p.m, relay of ABC National Programs,
with POW program from 3AR, 6:15-
7:15 pm.; VLGS, 11.900, 7-8:35 a.m.
to Asia (Malay to 7:35 a.m., then news
in English, with French at 8 a.m.);
VLG10, 11.760, 3:10-3:55 a.m. to New
Caledonia in French, 4-5:15 a.m. to
Southwest Pacific, and 6:15-6:30 a.m.
to Asia in Chinese.

VLC2, 9.680, Shepparton, 2:30-3:45
a.m. to Britain weekdays, and to 3:30
a.m. on Sundays; VLC4, 15.315, 5:30-
6:15 p.m. to Asia; 6:15-7:15 p.m., POW
program; 8:55-10:45 p.m. to U.S.; 10-11
p.m. (to 11:30 Sundays) to Southwest
Pacific; 11 p.m.-12 midnight (11:30
p-m.-12:30 a.m. Sundays), being a re-
lay from BBC for Royal Navy; and
12:10-12:45 a.m. to U.S. VLC5, 9.540,
8-8:45 am. to U.S. VLC6, 9.615, 10-11
am. to U.S.; 4-5:15 a.m. to Southwest
Pacific; 5-15-6:45 to Asia in English,
Malay, and Dutch; 8-9:30 a.m. to Asia
in French, Thai, English; 9:35-9:45
am. to India. VLC7, 11.840, 1-1:40C
a.m. to Thaiti in French.

English newscasts quoted by Mr.
Maher from the ABC Weekly include:

Z0J, 11810, Colombo, Ceylon, and
Singapore Radio, 9:555, at 9:30 a.m;
Delhi, 9.630, 9:50 a.m.; Radio Bierut,
8.020, 10 a.m.; Chungking, 9.805, 10:05
a.m.; TAP, 9.465, Ankara, 11:45 a.m.;
Warsaw, 6.115, 3 p.m.; Delhi, 15.350,
7:45 p.m.; ZOJ, 15.275, Colombo, 10
p.m.; Delhi, 15.350, 10:30 p.m.; ZOJ,
15.2775, Colombo, 11:30 p.m.; Singapore,
15.360, 11:30 p.m.; Delhi, 15.350, 1:30
a.m.; Moscow, 15.330, 1:30 a.m.; Singa-
pore, 15.360, 3:30 a.m.; Delhi, 15.350,
4:30 a.m.; Wellington, New Zealand,
6.715, 4:30 a.m.; Hongkong, 9.500, 5
a.m.; ZOJ, 11.810, Colombo, 5:30 a.m.;
Chungking, 9.805, 6:30 a.m.; Delhi,
15.160, 6:30 a.m.; Moscow, 9.566, 6:40
am.; ZOJ, 11.810, Colombo, 7:30 a.m.;
Chungking, 9.805, 8 a.m.; and Delhi,
15.350, 8:30 a.m.

* * *
SOUTH AFRICANS

E. Hughes, for the chief engineer,
South African Broadcasting Corpora-
tion, Broadcast House, Commissioner
Street, P.O. Box 4559, Johannesburg,
South Africa, informs us that they “are
now in a position to send out QSL
cards in verification of reception of
South African transmitters and do not
require an international reply coupon.”
An attractive green-and-gold verifica-
tion card was received with Mr.
Hughes’ letter, verifying our July 1945
reception of ZRK, 5.885, Capetown. It
seems that verifications are sent out
direct from the SABC in Johannes-

(Continued on page 100)
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ECHOPH!

A real communications receiver

at a sensationally
low price

Nearer and nearer to reality comes Hogarth's dream of a
real communications receiver at a sensationally low price.
Now available—or very soon—the 1946 Echophone, Model
EC-1A, a 6-tube AC/DC communications receiver of outstand-
ing value. With electrical bandspread throughout its frequency
range of .55 to 30 megacycles, BFO for CW reception, and a
new automatic noise limiter to suppress interference from
automobile ignition, etc., the EC-1A provides genuine com-
munications receiver performance in the lowest price range.
Standard 115-volt AC or DC operation; also available for 200
to 250-volt operation.

ECHOPHONE DIVISION © THE HALLICRAFTERS CO.

2611 INDIANA AVENUE e CHICAGO 16, U.5.A,
87
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TELEVISION Fo

By

GEORGE DUVALL

Important faets for service-
men to know when installing
antennas for television re-

ceivers in urban localities.

P SNHERE can be no doubt that tele-

vision as a medium of transmis-
- - sion and reception has come of
age. Today, in the greater New York
City area, there are about five thou-
sand receivers—a certain acknowledg-
ment of the medium’s progression.
However, the story of their installa-
tion reveals difficult days ahead for
those technicians who will assume the
job.

The problems to be overcome in the
installation of television receivers in a
highly urbanized area are many and,
unless they are properly approached,
the results will be most confusing and
detrimental to volume sales of receiv-
ers. Experience in this case becomes
the best teacher, with trial and error
often the only means of developing a
clear understanding of the subject.
However, there are certain practical
procedures which should be followed.

It must be understood that television
transmission is by line-of-sight propa-
gation, thus permitting the signal to be
received only when the wave front is
either directly able to approach the set
or makes its way to it through some
reflective means. This places the prob-
lem of a highly urbanized installation
within its proper sphere. The difficul-
ties should be recognized for what they
are, so the approach can be a simple
and direct one.

The most typical of a highly urban-
ized area is New York City. With its
buildings that prod the clouds and
its densely accumulated apartment
houses, it brings into full view the la-
bor and ingenuity necessary to have a
television installation set up to receive
a signal amidst distracting physical
barriers.

Therefore, to proceed in the installa-
tion of a television receiver, the initial
step to be followed is one of physio-
geographic consideration, The installer
should fully realize that setting up a
receiver within the confines of a build-
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. can be done.

Jrbanized Areas

Photograph illustrates the various and many geographic barriers which must
be considered when installing televisicn receivers in highly urbanized areas.

ing area necessitates a careful analy-
sis of just how to gain line-of-sight
reception. This, naturally, can be
achieved in its perfect sense only if the
transmitting antenna and the receiv-
ing antenna are in full view of each
other. However, under these circum-
stances, such a condition is rarely pos-
sible. The serviceman must then pro-
ceed by attempting to find out just
what alternative methods can be used
to bring in the desired signal.

Thus, the problem of costs becomes
the apparent conditioner of just what
The person owning the

Fig. 1. When reflected waves from
nearby buildings reach the television re-
ceiver at nearly the same intensity as the
direct wave, picture distortion results.

wwWw americanradiohistorvy com

receiver will have to pay proportionate
to the additional materials and man-
hours used. Relatively small cost will
affect a line-of-sight location where
the receiving antenna necessitates a
short lead-in to the receiver. This, as
you can undoubtedly see, is in most
cases impossible in the New York City
area. The alternative becomes one of
figuring out a simple and inexpensive
means for gaining a receiving antenna
placement which will allow for good
reception. In some instances it will be
necessary to place the television an-
tenna on a neighbor’s home. It can
obviously be seen that additional costs
will prevail when more expensive lead-
in and complicated antenna arrays are
needed.

There have been many cases where
a television installation did not bring
in a good signal, although its position
was apparently favorable. The causes
are many and varied. First, a likely
possibility could be that the antenna is
not high enough to allow for sufficient
signal strength. Second, high loss
transmission line impairs the strength
of the received signal. Third, the di-
pole may not be of correct size and
shape, or oriented correctly to allow
for maximum signal reception. Last,
due to unforeseen physio-geographic
hindrances, the reflected beam may be

RADIO NEWS
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HE RCA-815 Push-Pull BeamPower Tube,

originally developed for the amateur, was
extensively employed in wartime mobile and
aircraft transmitter designs because of its high
power sensitivity, high efficiency, and low
plate-voltage requirements.

Now the 8§15 is again ready to do service in
the amateur high-frequency bands.

Priced at orly $4.50, it is the answer to a
low-cost CW rig that can be operated from a
simple power supply using recciver-type recti-
fier tubes, and can be driven to full output
directly from a doubler stage.

Used as a plate-modulated r-f power am-
plifier, the 815 will deliver approximately 30

TUBE DIVISION

HARRISON, N. J.

Joannary, 1916

HANDLES 67 WATTS INPUT AT 144-
148 Mc WITH 450-VOLT SUPPLY AND
LESS THAN O.5-WATT TUBE DRIVE

watts output at 144-148 Mc with only 360
volts on the plates and less than 0.5-watt tube
drive!

The beam-power principle of the 815 ac-
counts for its high efficiency and unusual
economy on all bands from 2 to 20 meters.
Good reason why you will want to use it.

See your local Amateur Tube Distributor.

Your UHF receiver will gain
more from Acorns

THE FOUNTAINHEAD
OF MODERN TUBE
DEVELOPMENT IS RCA

RADIO CORPORATION of AMERICA

www americanradiohistorvy com
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now has for delivery .
long awaited '

PRESTO PRODUCTS

As the supply situation relaxes,
HARVEY can supply more and more
famous radio and electronic com-
ponents and equipment, such as the
dependable Presto recorder and
transcription playback described be-
low. Avail yourself of our rapidly
growing stocks, our fast, efficient
service, our technical know-how!
Get the equipment you need now
by placing your order promptly.

PRESTO Model K"

RECORDER

A portable sound recorder, record
player and public address system.
Complete in a single carrying case.

The Model ‘“K* records 15 minutes cone
tinuously at 33!'3 RPM on side of 13%”
disc. It also makes 6, 8, 10, and 12 inch
records, and plays all makes of phonograph
records. With its many exclusive features
found in no other low priced recorder, the
user is able to make high quality recordings
consistently, reducing spoilage cost of discs
and needles. As a voice amplifying system,
it serves audiences of about 500 persons.

PRESTO model L

TRANSCRIPTION PLAYBACK

For those who demand '‘something
better'" in portable reproducing
equipment. Small, light weight, easy
to operate.

its extreme simplicity and remarkably clear,
wide range reproduction have made the
Model ‘L' a favorite of radio stations,
advertising agencies and vrogram producers.
it consists of a 12" dual speed rim-driven
recording turntable, a 16" pickup on a
swivel mounting which folds inte the case
when not in use, a 4!, watt amplifier and an
8" toudspeaker; mounted in a single case. The
speaker mounted in the case cover is equipe
+ ped with a 20" extension cable. Semi-per.
manent needle supplied as initia) equinment.

Telephone Orders to LO 3-1800

T X TITTITTIY

103 WEST 43rd ST., NEW YOHRK 18 M. 7,
90

5, St

This antenna above the marquee of the Embassy Newsreel theater is

situated between two of the tallest buildings in New York City.
Reception occurs here when signal bounces off neighboring walls.

equal to the direct, in strength, caus-
ing disturbing multiple images on the
screen (Fig. 1).

Correction of these potential prob-
lems are simple and feasible. The an-
tenna height very well can determine
the type of signal to be received. Pres-
ently, there is. no other solution in
gaining the exact height of the an-
tenna than by the drawn-out process
of trial and error. Only through tests
can it be proved that a specific an-
tenna ceiling will produce a good sig-
nal.

The question of just what part the
use of coaxial cable can play in pro-
viding good reception, depends upon
the particular case at hand. No gen-
eral rule can be established which can
formulate the type of cable necessary.
Each set-up with its varied and diffi-
cult physical conditions will determine
this. Low loss cable tends to raise the
strength of the received signal and, if
this is necessary in the individual case,
the problem can be solved. Time alone
will attest to the direction that the use
of cable will have on an effective tele-
vision installation. The war has
brought many new types of cable to
the fore which will tend to give

Fig. 2. If direct line-ofsight is not pos-
sible, advantage may be taken of the re-
flected wave by properly rotating the an-
tenna to obtain maximum performance.

www americanradiohistorvy com

greater efficiency as well as lower cost,
since one of the primary reasons for
high cost in an urbanized installation
is due to the use of a great amount of
lead-in.

Of great importance in gaining the
best possible reception is the proper
orientation of the dipole. This can
be achieved only by revolving the an-
tenna set-up until the video signal is
at its best. It doesn’t necessarily fol-
low that the dipoles must be facing the
transmitting antenna. The point which
provides the best possible picture is the
answer. In relation to this, one par-
ticular occasion can be recalled where
the dipoles were spread out on the
ground, and yet the picture was re-
ceived at its maximum.

With all conditions made favorable
as far as mechanical procedure is con-
cerned, the physical problem can eas-
ily upset the apple cart. To conceive
of an ideal installation amidst the
complicated building arrangements of
the New York area is foolish. There
is no arrangement which can suffice
for every physio-geographic condition
that arises. Each set-up must be
treated with a technician’s intelligence
and a layman’s horse-sense. Too often
an entire installation is built up with
complete neglect of the area in which
it is installed. There are many cases,
with full consideration of costs, in
which it is impossible to gain a direct
beam to the receiving antenna. In
these instances, which are not infre-
quent in a highly urbanized area, the
reflective beam must then be utilized.
These rays, as shown in Fig. 2, can be
picked up as they bounce off nearby
walls or as they are turned back by
physical impediments.

Another difficulty which we must
comprehend is that of the receiver’s
ability to pick up all available televi-
sion stations. To a large degree, this
is possible under ordinary installation
conditions by merely orienting the an-
tenna dipoles. However, orientation

RADIO NEWS
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Clocks with tiny crystal hearts

that beat 100,000 times a second

CrysTaL HEARTS beat time in Bell Tele-
phone Laboratories, and serve as stand-
ards in its electronics research. Four
crystal clocks, without pendulums or
escapements, throb their successive
cycles without varying by as much as a
second a year.

Precise time measurements may seem
a far cry from Bell System telephone
research, but time is a measure of
frequency, and frequency is the foun-
dation of modern communication,
whether by land lines, cable, or radio.

January, 1946

These clocks are electronic devices
developed by Bell Laboratories, and
refined over years of research. Their
energy is supplied through vacuum
tubes, but the accurate timing, the con-
trolling heart of the clock, is provided
by a quariz crystal plate about the size
of a postage stamp.

These crystal plates vibrate 100,000
times a second, but their contraction
and expansion 1s submicroscopically
small—less than a hundred-thousandth
of an inch. They are in sealed boxes

www americanradiohistorvy com

to avoid any variation in atmospheric
pressure, and their temperatures are
controlled to a limit as small as a
hundredih of a degree.

Bell Laboratories was one of the first
to explore the possibilities of quartz in
electrical communication, and its re-
searches over many years enabled it to
meet the need for precise crystals when
war came. The same character of re-
search is helping to bring ever better
and more economical telephone service
to the American people.

BELL TELEPHONE LABORATORIES Explering and inventing, devising and

perfecting for continued improvemenis and economies in telephone service.

D
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% SUPERIORINSTRUMENTS Co.
‘Multitesters

MODEL PB 100 Mot

D.C. VOLTAGES:

COMPLETE
LINE OF

1 MICROPHONES
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£ 2 Burner Electnc Hot Plate 2
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High Quality
materials
:::d through-
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each
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Complete with battertes, ready
to operate ..............

$98%

RADIO CIiTY PRODUCTS
MODEL 442-A

3" square meter has a movement of 200 micro-
amperes and a sensitivity of 5,000 OHMS PER
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&

VOLT, Al scales can 65 A Complete Line of Public Ad-
be easily read. L $2 hard
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The same precision workmanship and the same
tine quality mark Ward Antennas now as before the war
But now there are added reasons of new design and newly-
engineered efficiency which will give Ward Antennas an even
greater margin of preference with America’s auto dealers. For
extra profits that satisfied customers always bring, order
Ward—world's finest antennas for car and home.

‘K/' “'5Buy Yictory Bonds

THE WARD PRODUCTS
CORPORATION
1523 E. 45th §t., Cleveland 3
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frequently falls short in maintaining
a good signal from all sources of trans-
mission without multiple images. The
only present answer to this dilemma is
dual installation, i. e., two antenna ar-
rangements must be used to bring in
all video signals. In this respect, there
may be occasions where three separate
installations are necessary. This
would, however, add additional cost to
the installation.

A question which is quite prevalent
in the minds of manv television folk
is the factor of dendspots. by which
we mean areas which are incapable of
recention. The guestion has re-
cently been asked as to whether or not
there are certain areas that are com-
pletely unable to receive a television
signal. This point can be carried on
endlessly without resolving an intelli-
gent answer. It can be stated. how-
ever, that all external factors can be
overcome so that reception is possible
in any area, if the owner of the re-
ceiver is willing to pay maximum costs
for installation and permission is given
by neighboring landlords to mount an-
tennas on their roofs.

Previous to undertaking the task of
installation, the serviceman should
consult signal strength transmitting
charts which are made available by
the station. In this way, he will find
out just what sections are affected by
what strength of the signal. Through
this preliminary procedure, television
installers could estimate the expected
signal on a specific receiver from a
predetermined station.

However, his expectations of a defi-
nite signal strength must be sobered
by relevant, pertinent factors. Firstly,
as it has been shown, the problem of
location must be considered. In the
second place, the understanding of just
what is the sensitivity of certain re-
ceivers is important. The serviceman
should honestly understand the capa-
bilities of the receiver which he is in-
stalling.

Every receiver does not have the
same sensitivity; it can usually be
found that the higher-priced sets are
more sensitive. The expectancy of a
low-priced receiver should be under-
stood and the owner should be made
Lo realize under just what conditions
he can expect good reception. The rule
can well be made that cheaper receiv-
ers require a better installation and,
therefore, higher costs should be ex-
pected.

To summarize, the reception of &
video-signal in a highly urbanized ares
causes greater installation difficulty
than in a sparsely populated section.
These problems which affect proper
reception can be solved but only at the
expense of greater material and serv-
ice costs. since very few points lend
themselves to line-of-sight pick-up.
Therefore, high installation costs must
be paid by the owner of a television
receiver which has to contend with
physical barriers, a lengthy coaxial ca-
ble lead-in, and the lack of reception
from all available stations.

30—
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January, 1916 .

The evolution of electronics will always remain a bright page in the history
books of science. And the record has been significantly brilliant during the
past four years when improvements and developments were advanced at a
faster rate than normal. With the ending of the war, there may be a few who
do not feel the urgency to progress at a similar pace . . . who will be willing
to relax the rigid wartime standards. Or there may be those who do not too
accurately gauge the temper of the consumer, now in a mood to anticipate
only the best from an industry which has accomplished such miracles in the
past few years.

Along with many other far-sighted producers, we here at Marion fully intend
to maintain our wartime quality pattern, and to cooperate in every known
way to provide even better products for a peaceful world. We endorse the
postwar standardization program of the Army and Navy Electronics Stand-
ards Agency, and will continue to manufacture all Marion electrical indicat-
ing instruments in conformity with JAN specifications. Qur customers have
a right to expect nothing else.

It is important to note that continued adherence to the Electronics Standards
Agency program need not result in increased costs, either to the manufacturer
or the consumer . . . while it will definitely result in improved product pet-
formance wherever such standardized components are used.

We, the manufacturers, engineers, consumers of electronics, are part of a
vital, daring, visionary industry. It is with this realization that we are faced
with the responsibility of deciding, at this time, whether we can relax, or
whether we shouldn’t give as much to a world at peace as we gave to a
world at war.

Your comments will be welcomed.

MARTON ELECTRICAL INSTRUMENT (0.

EXPORT DIVISION 458 BROADWAY - NEW YORX 13. N. Y. U5 A,
CABLE ADDRESS: MORHANEX *

wwWw americanradiohistorvy com

93


www.americanradiohistory.com

Speed peacetime goods

to market with...

g
3
H

Electro-Magnetic Windings
and R. F. Coils

The same personalized skill and service
that helped us produce hundreds of thou-
sands of components and sixteen separate
types of test equipment for the Navy’s
V.T. proximity fuse can now help you
produce better, sturdier, more salable
products for civilian use. We're equxgped
to fulfill your Electro-Magnetic Winding,
R.F. Coil, Sub-Assembly or special Test
Instrument requirements with intelligence
and dispatch. Send your specifications for
quotes, TODAY'!

NEW! luborutory -Type
ELECTRONIC i
Volt-Ohmeter

Incotporates features and
accuracy of expensive
custom - built laboratory
equipment—yet priced
within reach of all want-
ing the best. Low capac- =
ity, high xmpedance im-

put. Balanced circuit. dee Audio, H. F and
V.H.F. response. New small- dxameter diode
probe reaches difficult places with minimum
lead length. Full scale sensitivity of 1 volt.
Determines resistances from fraction of 1
ohm to 1000 megohms, Decibel scale for
measuring andio gain. Sturdy oak case.
Handy carrying handle. Werite for details.

SPECIAL INSTRUMENTS FOR ELECTRICAL
AND ELECTRONIC TESTING

ELECTRO MAGNETIC WINDINGS
R. F. cOILS SUB-ASSEMBLIES

INSTRUMENT
LABORATORY,

1440 CHASE AVE, CINCINMATL 23, O.

Ihe Signal Jorps
ON-AND IN-THE AIR

By CLARK E. JACKSON

Historical records of a highly mobile 3 Kkw.
airborne radioteletype communications system.

Interior of message-center plane, employed by the Signal Corps airborne radio-

teletype system in Japan.

’_Ij!HE average radioman’s prewar
conception of a three-kilowatt
radioteletype communications
system, even on a small scale, included

an extensive staff, banks of equipment
housed in permanent locations, and

Interior of transmitter plane, show-
ing 3 kw. radioteletype transmitter,
frequency shifter FS 1124, and trans-
mitter BC 610 (Hallicrafters HT4).

www americanradiohistorvy com

Left to right: radio operator, teletypist. and clerk.

huge transmitting towers. The thought
of making the entire system airborne,
and able to land and send traffic over
thousands of miles in 35 minutes,
would have been considered fantastic.

Now the U. S. Army Signal Corps in
the Pacific has made it a reality! P

The airborne radio station was a
natural development of the increas-
ingly mobile communications provided
for General MacArthur's headquar-
Corps.

First, in Australia, the U. S. Army
Signal Corps installed high-powered
radio stations aboard a special train
for General MacArthur’'s headquar-
ters. Amphibious operations took our
radios to sea in special Signal Corps
ships. Large transmitter and receiver
sets mounted in trucks sped down the
Luzon Valley with General Mac-
Arthur, carrying dependable mobile
communications back to his main
headquarters. The accent was on
speed, mobility, and high power. Each
time, the Signal Corps met the test.

Surrender terms were being dis-
cussed and plans to meet the change
were formulated by Major General
Spencer B. Akin, Chief Signal Officer
in the Pacific. Remembering all too
well the treachery we had encoun-
tered in the Pacific War, once we got

RADIOG NEWS
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Wilcox Type 996 . Transmitter

REMOVABLE R. F. READS—A!l radio frequency circuits are in-
cluded in the 2-20 Mc. R. F. head shown above. All connections
10 the transmitter cabinet are by means of plugs and receptacles.

An expanded version of the now famous Wilcox
Electric Co. Type 99A four channel transmitter, the
996C affords two additional communication channels
and the option of dual plate power supplies for in-
creased simultaneous channel operation and greater
reliability.

The 996C Transmitter is designed particularly for
aeronautical and other fixed services requiring mul-
tiple-frequency operation. Check these features for
their application to your communication problems:

4 Six transmitting channels in the following frequency ranges:
125-525 Kc. Low Frequency.
2-20 Mc. Medium-High Frequency.
100-160 Mec. Very-High Frequency.
(Other frequencies by special order.)

4 Simultaneous channel operation in the following maximam
combinations:

3 Channels telegraph.
2 Channels telephone.
1 Channel telephone, 2 Channels telegraph.
(Other combinations available with dual plate
power supply option.)
+ Complete remote control by a single telephone pair per operator.
# Carrier power—400 Watts plus.
+ Removable Radio Frequency Heads are your protection against frequency obsolesence.
» Actual field tests, backed by thorough engineering research, are your guarantees for reliability.

An inquiry on your letterhead outlining your requirements will bring you complete datae

WILCOX ELECTRIC COMPANY, INC.

Manufacturers of Radio Equipment

Fourteenth and Chestnut Kansas City, Missouri

January, 1946
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NEW SOLDERING GUN

THE SPEED IRON”

Patent Applied For

100 Watts 115 Voits 60 Cycles

Sstdening Peat i & Seconcts

‘Wherever you have a soldered joint in radio,
electrical or electronic repair and service
work, the Speed Iron will do the job faster
and better.

The transformer principle gives high heat—
in 5 seconds—after you press the trigger
switch. Convenient to hold with a pistol grip
handle, the compact dimensions of this new
soldering tool permit you to get close to the

*T.M. Reg. U. S. Pat. Off.

joint. The copper loop soldering tip permits
working in tight spots. The heat is produced
by the high current flowing through the
soldering tip—permitting direct and fast
transfer to the soldered connection.

If you want to save time on soldering jobs
with a tool that is ready to use in 5 seconds,
get a Speed Iron today. See your radio parts
distributor or write direct.

WELLER MFG. CO.

DEPT. RN-1 * EASTON, PA.

Quality

sound equipment
by

Newcomb

RESENTING our newest
line of amplifiers...
they offer you greater excel-
lence in sound reproduction
than has ever before been

available to the public address field.
Designed and produced by an organi-
zation devoted exclusively, for more
than seven years, to the perfection of
fine sound equipment, they embody
all the practical benefits of today’s

W _E SOU

N D

most advanced electronic achieve-
ments.

Send for thé catalog ... compare New-

comb with others...you'll ind no other
amplifier has so many advantages.

O F

Q . A sl

AUDIO PRODUCTS CO.

pariUFarT L'F ER%

F 2815 5 HILL STREET, LO5 ANGELES 7, CALIFORN'A

DEPT.

06
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into Japan, we had to stay, even if it
was a last insane plunge at national
suicide rather than peace the Japanese
Empire sincerely wanted.

Communications back to Okinawa
and Manila, that could handle the
traffic and carry enough wallop in the
signal strength to give reliable com-
munications, had to be rapidly in-
stalled. This necessity gave birth to
GHQ Airborne Radio Communications.

A plan was formulated to mount a
three-kilowatt transmitter. using a
two-tone system of radioteletype,
which is much faster and more ac-
curate than CW, in a C-46 cargo plane,
employing frequency shifter FS-112-A.
Also aboard the transmitter plane
were the antennas and their acces-
sories and a BC-610 with a whip an-
tenna, the Army’s adaptation of the
Hallicrafter HT-4, as a standby, or in
case General MacArthur chose to
broadcast from the landing field.

Another C-46 carried two communi-
cations receivers and a teletypewriter
set, a small, compact, complete mes-
sage center, and two PE-75 2% kw.
gasoline generators, alternately used
as power supplies for the receivers and
teletype. Still another C-47 carried a
15-kw. diesel generator and drums of
fuel.

Lieutenant F. Russel Hyde of El-
mira, N. Y. twice winner of the
Bronze Star and recipient of a field
commission for his technical achieve-
ments, was assigned to design and
supervise the installation. Army Air-
ways Communications System fur-
nished a dozen men and the necessary
equipment. The project was tested
and ready for operation three days
after the idea was born. Men and of-
ficers worked twenty-four hours a day
to accomplish the job.

The equipment was heavy and had
to be installed so as not to vibrate in
flight, and yet be situated so as to be
operative from the plane.

A regular horizontal transmitting
antenna requires an elaborate ground
system or counterpoise for efficient op-
eration. This takes considerable time,
so the plane was used as a counter-
poise. Transmitter and power supply
planes were parked nose to nose and
a 38-foot antenna was strung between
them. 1In testing -with a purposely
faulty ground, three-inch sparks were
drawn off the propellers as the cur-
rent lobe was somewhere at its peak
at that particular point. With a good
ground, the spark gap was lost and
danger of fire from the 100-octane gas-
oline was negligible. The receiving
antennas were doublets, precut to op-
erating frequencies. The transmitter
and power planes were parked one-
half mile from the receiver-message
center plane to avoid interference.

The personnel aboard consisted of
two officers and nine enlisted men to
install and operate the station, with
the plane crews helping rig the an-
tennas. The Signal Corps enlisted per-
sonnel comprised four radio techni-
cians, one powerman, and four mes-
sage center specialists.

BADIO NEWS
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194 2 4 OUT OF 5 DIAGRAMS | POPULAR, LOW-PRICED DIAGRAM MANUALS

YOU WILL EVER NEED

Find radio faults quickly. Make the nceded repairs 1 9 41
in any radio in minutes instead of hours. Save time

on every job. This large, inexpensive diagram man-
val has the circuit for every popular 1942 radio set. ————
4 out of 5 diagrams you will ever need are included.

Mact- Often - Necde

1941
WITH ALIGNMENT DATA, PARTS LISTS RADIG
Clearly printed circuits, alignment data, parts lists, service EIAGR"%‘E

hints are the facts you need to speed up radio servicing. Re-
pair radios quickly and properly—follow the fac-

tory instructions given in these manuals. 351 00
models of 40 largest manufacturers. 192 fact .

packed pages. Large size, 81%4x11 in. Manual
style binding. Peostpaid........................

Other Practical Radio Manuals
RADIO SERVICING COURSE

Learn new speed-tricks of radio fault finding, case his-
tories of common troubles, servicing short-cuts, extra
profit jdeas. Many large lessons on the use of regular
test equipment, explanation of signal tracing, television
to the minute, recording dope. Many active servicemen
used this reduced price radio training for brush-up and
study of new service methods. Reprinted in 1945 with
new information on signal-tracing, television, visual alignment,s 50

950

P.A., photocells, and every other fact you must know to be more
expert in your work. Complete, 22 lessons, size 81% x 11 in.
Net,

SIMPLIFIED RADIO SERVICING BY COMPARISON

New, revolutionary different COMPARISON techniyue per-
mits you to do expert work on all radio sets. Most repairs
can be made without test equipment or with only a simple
meter. Many point-to-point, cross-reference, circuit sug-
gestions locate the faults instantly. Covers every radio set
—new and old models. This new servicing technique pre-
sented in handy manual form, size 8§%x11 inches,
76 pages. Over 1,000 practical service hints. 24 50
large, trouble-shooting blueprints. Charts for
eircuit analysis. 114 tests using a 3¢ resistor. L
Net Price,

PRACTICAL RADIO MATHEMATICS

. P Introduces and explains the use of arithmetic and elemen-
tary algebra in connection with units. color code, meter
scales, Qhm’s Law, alternating currents, ohmmeter testing,

wattage rating, series and parallel connections, capacity,
inductance, 1ixed circuits, vacuum tubes,
grapbs, curves, the decibel, etc., etc., and has c
numerous examples. Net......................

See Your Radio Jobber or Send Coupon

S 1...;;;&1-'2 me P U l‘: l 't;_:'_ _' tiﬂrrs

_—_—
PUBLIEHERS OF RADIO BOOKS MANTUALS "AND DIAGRAMS-

January, 1946

Compiled by M. N. Beitman, radio
serviceman for many years, author and
teacher. Be an expertin radio $ 00
servicing; simplify your work.

192 pages, 8%x11 inches. Only 2—

Let this impertant manual
give you over 80% of all
1940 circuits you will ever
need, acguaint you with
new developments, train you to service quickly
and efficiently millions of sets, Data
on F.M., portables, recording, etc. 00
417 models of 43 manufacturers.s
208 large pages of helpful data. —_—
Net price ........ ... .. ...

Another handy manual of
most-popular diagrams
you need. Circuit data,

These easy-to-apply, inexpensive manuals will help you
repair radios faster. This volume covers 1941 models, with
alignment data, I1.F. peaks, and replacement parts lists.

Most Popular
Models Made By:

Philco, RCA,
Zenith,Sears,
GE, Emerson,
Belmont Radio,
Detrola, Fada,
United Motors,
Westinghouse,
Arvin, Majestic,
Stewart-Warner,
Admiral, Delco,
Stromberg-Carlson,
Western=Auto,
Sparton, Wards,
Motorola, Gambte,
and many others.

hints and information are time-savers and money-makers
for you. Let these diagram manuals guide you to easier

grams ? Use this volume with 192 pages of diagrams of 39

service work. Why try to get along without helpful dia- 3200

makes. Order these manuals today. Price.....

Will pay for itself with

The most popular volume of the
19 6-19 8 Series'
2 the time saved during the first

day of use. Includes all the pop-

427 diagrams of the mos

M. N. Beitman,

teacher, author,

ular old timers. Save hours on every job.
serviced radios of
this period, with parts lists and alignment

information. 240 pages, 814x1l inches. SZQ

Sold with a money back guarantee. Price,

SAVE HOURS ON EVERY JOB
Be ready to make repairs in minutes instead
of hours. You will be called upon to fix hun-
Compiled byi Greds of models listed in these easy-to-use
radio engineer,| manuals. Tackle each job with the needed
and serviceman, | help found in these service manuals. Greatest
bargain in diagram books. Send your order to-

day. Plan to use these manuals this week.

NO RISK TRIAL ORDER COUPON

SUPREME PUBLICATIONS, 9 S. Kedzie Ave., Chicago, ILL.
Ship the following manuals: (Meney back guaranteed).[] Radio Math

0 1942 0 1941 0 1940 01939

1 Radio Servicing Course. [J Simplified Radio Servieing by Comparison

O F am enclosing $........ , send postpaid.
[ Send C.0.D. I am enclosing $.....
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Sensational

METER BARGAINS

General Electric, Western Elec-
tric, Weston
WESTERN ELECTRIC—
BASIC MOVEMENT 0-1 MIL
DC; SCALE MARKED 0-20
: KILOVOLT;
DIAMETER 334",

No. 274 G.E.-Weston 0-10
MitDC 21" Digeeevennnnnn.. $2.75
No. 276 Gen. Electric 0-200

MIDC 21 Diavseeennn. $2.75 [

EMBY SELENIUM RECTIFIERS
Type DS. Input 10 Volts A.C.
Output 10 MA Continuous —

Bridge Type. Full Wave.
No. 231  List price...........

YOUR COST........ $1.49 §

QUANTITY LIMITED
12” PM SPEAKERS
with 16 oz. MAGNET
ldeal for
P.A. work or
wherever
high quality
reproduc-
fion is a

FAST! Quan-
tity limited.
No. 275

$6.25

METAL CASE BATH TUBE
CONDENSERS—OIL-FILLED
These Condensers are offered at
a fraction of their regular cost!
No. 125 .1 mfd 600 Volt...19¢
No. 126 .25 mfd 600 Volt..19¢
No. 129 .5 mfd 600 Volt...24c

No. 120 Dual .1-.1 Mfd 600
Volt....... e 29¢

CARBON RESISTORS
Best Quality Insulated Y2 Watt

All 5% or 10% Tolerance. In
the following sizes only:—
OHMS
300 6,000 20,000
500 8,000 1 Meg
2,000 20,000
3,000 30,000

Sold in quantities of 100 only.
May be assorted.

No.277...... $2.95 per 100
Specify Ohmage

Write pepT. A4 for FREE Catalog

listing. All parts immediately de-

liverable!

“must.”” ACT §

‘ l ing circle.

The unit took off from Nielson Field,

i | outside Manila, on the morning of

August  25th. Weather conditions
forced them to stay overnight at Laog,
Northern Luzon. They arrived at noon,

’ August 26th, on Yontan strip, Oki-
nawa, and flew to Motabu strip in the
afternoon.

The transmitter plane developed
| trouble in the hydraulic system after
taking off at Manila. The landing gear
was defective and the pilot had to
bounce the plane against the runway
at flying speed to bring the wheels up
into place. It would have taken three
or four days to remove the equipment
and put it in another plane. They
couldn’t fly with the gear down be-
cause the drag would have slowed
them so they wouldn't have had
enough gas to make the next strip.

Each time they took off, the nerve-
straining experience of diving, full
speed at the runway, bouncing and
zooming up into the air was repeated.

After final instructions and briefing
on behavior in case of incidents, the
team took off for Atsugi Airport, out-
side Yokohama, at 4 a.m., August 28th.
Again, the transmitter plane buzzed
| the strip and bounced its landing gear
| into place.
| On the way up, men checked and ad-
“ justed their equipment. They were to

be among the very first into Japan.
| Shortly after 9 a.m. on the 28th, the
| strip was sighted and the Airborne

Radio Station jockeyed into the land-
They were the 3rd, 4th, and

5th American planes to land. Ten-
| sion was relieved when a truck came
! roaring out from the side of a hangar
with a sign on its back in large letters,
Follow me, much as you’d find on the

) ' back of an American jeep at one of

our strips. Labor details had been

' provided in advance by the Japanese
.

to move the planes into position. Posi-
tions had been pre-picked and the
planes taxied over to them on the side
of the runway.

The Japanese were saluting, but
made it a point to stay out of the way
of the Yanks. After the door of the
planes opened, one man started from
the transmitter plane with a reel of
field wire for the remote keying lines
and passed another coming from the
receiver and message center plane
one-half mile away with the telephone
line.

Power and transmitter planes were
parked nose to nose and the power
cables laid. The planes were electri-
cally bonded and grounded. Within 34
minutes, one channel of radio teletype
was in communication with Manila to
establish a record for such a circuit.

During the first four days of opera-
tion, more than 200,000 groups of traf-
fic were cleared through the system.

‘ Sound Reproducer
L (Continued from page 39)

consideration to the combinational
tones in music, and it is precisely these
qualities that are brought out with as-
tounding realism. Actual tests were
made of the sound values, and it has
been proved beyond doubt that there
is no predominance of higher or lower
frequency response from any point
within the enclosure, but an absolute
pure blending of the tonal response
from the various units when measure-
ments are taken from a reasonable
distance from the sound source.

In recordings such as the Sextet
from Lucia, the notable features are
that all the voices stand out singularly
and yet in harmony and in good blend-

Efforts of the German army to duplicate American radio equipment were successful
in the case of the 9-tube receiver (right) which Jack Ivers, chief electrical en-
gineer for the National Radio Company, is here testing. The set, in electrical and
mechanical design, was pronounced a “dead ringer” for National’'s HRO receiver

(left), which was supplied to the Allied forces in vast quantities.

www americanradiohistorvy com

Craftsman-

ship and materials used, however, were said to have been “much inferior.”
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ZERO STAND-BY CURRENT Thoriated tungsten @ g e e sk ¥

flaments of the Hytron JE25, HY69, and gHy6o @ L ik e L A

permit simultaneous application of all potentials. e e . e ‘&‘%i‘w"g tggg

During stand-by, no precious flament current is B % i “ o
- S

drawn from the battery. Especially with the
larger tube complements of FM transmitters, is
conservation of battery power mandatory.

MORE OUTPUT—-GREATER RANGE Only 497, of
the current required for cathode types, is necessary _

to operate the instant-heating 97E25, HY69, and B o ‘ . g .
HY1269. (See table below.) Even in a mobile ‘e 4 ; e . . ﬁg_@’_gg“‘g
FM transmitter, 100 watts output is practicable. =L o i ~af -
Imagine the advantages of such increased output ;

in police, marine, or other mobile equipment.

SPARES PROBLEM SIMPLIFIED Using the 2E25,
HY69, and HY1269, you take full advantage of
the beam tetrode’s versatility. The 2E25, for
example, can power 2 whole transmitter——AF and
_—AM or FM. 1f more output is required,
HY69's or HY1269’s in push-pull still confine the

spares complement to only two types. Q
es,

ADVANTAGES OVER CATHODE TYPES
the 2E25, HY69, and HY1269 cost more than

cathode types. But they are worth it. Not only
are they easier on the battery, and permit larger ' ;
outputs, but they are designed, built, and tested ; / ; _ |
for transmitting. Some advantages are: centering ¥ SRR Fein 3 / f
of filament potential at 6.0 volts, r.f. shieldingto @ s Singes s i 5
eliminate the necessity for neutralization, low- 0y
loss insulation throughout, plate connection to .
top cap, and rugged construction. -
Er
F A CONVENTIO s 5 SR - iR
FM-50X EQUIPPED WITH H NALTRANSMITTER AND Kaar | EEREEE kT B TR s T e
YTRON INS g - ABB Lo e %
TANT - HEATING TUBES . HYT REVIATED DATA TS 2
B convenionst 0 wer ) Kan 5w SN CIRON INSTANT-HEATING BEAM TETRODES
-50X - S S - ik
AMPERE MOURS: O 10 50 watt Characteristic - ETRODES bt
‘ 20 30 40 50 60 R - . 2E25 HYe9 H
STANDBY DRAIN 55.2 , 70 ) ament Potential (volts) 6.0 Y1269 -
24 HOUR PERIOD .2 AMPERE HOURS . :g;lament Current (amps.) g 6.0 b/la e
0.0 AMP. HRS.—YET : late Potential (max. e 1.6  3.2/1.6
AVERAGE TOTAL | REATH TO TALK INSTARTLYE _ Plate Current (max m‘:n)ts) 450 600 750
| g R . M 7 ” -
::TTERY AP 56.8 AMPERE HOURS g‘é;e Dissipation (max. watts) 1: 122 120
HOUR PER 7 " ‘Grid-to-Plate Capaci - 30
oo A% ANPERE RoTe R e ‘ i
This chart, ‘ FeNE LA 015 0.2 o
politan polic:rsf:rzc; l;y“K"‘” Engineering Co., is based . e \a_ximum Seated Height 3 0.25 025
shifts in a city of 600 003 ’°d'°'e!ePh°"°‘equipped cqrsog 'yprc_al metro- | . (m.Ches) 3 e
messages origi . POPUIClhon, The 24-h P?"C"lng three P Maximum Diarn 5 o /8 5 1/4 51 np
Transmission:'gma'ed by cars and 932 messa our survey included 904 Class CP jameter (ln(;h?s) ~17/16 2 1/16 7
seconds 'mm’:iv;_rage.d, 13 per car, 15 seconds igelse acknowledged by cars. s o o OYVer_Output (watts) = 24 - R,
ing time. ngth, and 3 minutes 15 ass C Driving Power (watts) Le t.h'42 By
= ' : SHEEN 2 Tesaiisient U B

Sl e

OLDEST MAN
UFA
CTURER SPECIALIZING IN RADIO RECE
IVING TUBtS

MAIN OFFICE: SALEM
HAAA 4

January, 1946
MASSACHUSETTS

kg
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FIRST LINE BRANDS
ELECTROLYTIC CAPACITORS

Cap, DC
MFD
.25
R | 1
150
150
130
11 ]
450

*Common Cathode

Voltage

Net
Price

$ .43

I
AT
Al
40

Bl

Net Price
for 10
$3.00

.50
A 40
SR
4 G0
250
]

TUBULAR PAPER CAPACITORS
Net
Price

Cap.

MFD

FL0T0) e Ly
L0025 5

- 8

DOz it i

.09
09
A9
A9
09
A1
)
AR

Net Price
24 or more
$ .oy
Rk
BRIk}
k]
A
.10
Az

16

VALUES!
SAVE MONEY ON
HARD-TO-GET

RADIO PARTS
SPECIAL

Universal Velocity Microphone—

40,000 Imp. 25 ft. cable, each....%$14.70

Army Headphone

DC Resistance—17000 Ohms .

Simpson Multi- range OQutput Meter

Model 427

Weston 3%:" Rd. Meter—

Model 476-0-150V AC.

Mercury Model Z Selemum Rectifier rype
1%2 V and 90V Battery Eliminator .. 8.65

Dual Tr. L.F. Input or Oulput Transformers

—455 KC. . Cjardnr ..Each 55¢

.2.95

Toggle Switch—STDT—34" Stem. Each ..
Dope—6 oz. can—Each .
Aerial Wire—7 strand-50 ft. roll. Each .

Mercury Coil

ground clamps,

37¢
.69¢
.27¢

10 for $2.49
Aerial Kits—Includes stranded copper wire,

porcelain insulators,

etc.
Each 99¢

Philmore Headphones—Single 1000 Ohms. sl 29
Double 2000 Ohms . . 89
Knob Kit— 50 De Luxé Plastic Set Screw Knobs 4 35
Volume Controls—10M, 25M, 500M, 1 Meg, 2 Meg
—All with switch 2 to 2%” standard shaft.
Each, 69c. 10 for 6.7%
%ngle C?nd Rubber Mike Cable.” Foot

er 1
Shielded Phono Wire. 50 ft. coil

100 ft. i
Spaghetti Kits, 253 ft. lengths assorted sizes mnd
colors :
Antenna Hanks. 25 ft. each -

Order direct from this ad—or write Dept. RN-12
TODAY for BIG FREE Catalog of HARD TO GET
RADIO PARTS AVAILABLE NOW

Our Terms are Cash. All C.0.D. orders must be
accompanied with a deposxt of 25% or more. We pay
all shipping charges only on prepaid orders of $25.00
or more

CENTRALLY LOCATED TQ SERVE THE HATIOHN
MNATIONAL ELECTRONIC SUPPLY

6132

WEST KINIIE STREET

¢+ CHICAGD 10, ILLINGOIS

100

g ' Leaders in the aute antenna field for over a
decade, JFD offers for prompt shipment auto
antennas with these advantages:

1. Seamless Admiralty Brass Tubing
High-Polished Chromium Plating

3. Stainless Steel “Snap Back” 'Top Rod
Heavily Insulated Shielded Loom Lead
100% Low Loss Construction

2.

Eight Fast Selling Sizes and Types

Write for FREE literature 1344

3. F..D. Manufacturing Co.
4111 Ft. Hamilton Parkway.

Brooklyn 19, N. Y.

wwWw americanradiohistorv com

ing with the rest of the musical qual-
ities. In the Hungarian EBhapsody #2,
the magnificent chords and the mas-
siveness is reproduced with brilliant
results and without distortion.

From the practical aspect the reso-
nator not only offers a superior acous-
tical result, but also simplifies a sound
installation in large auditoriums or
theaters, as it requires only one out-
let for each unit, and since the dis-
tribution of sound may be considered
perfect, it can readily replace an
average installation where 25 to 50
loudspeaker units are generally em-
ployed toward the same end.

In view of the structural simplicity,
there is naturally little technical in-
formation necessary; the illustrations
may be considered self-explanatory.

—B0-

International Short-Wave
(Continued from page 86)

burg, since blanks are printed on the
card for writing in station call, fre-
quency, wavelength, and other infor-
mation.

According to the station list sent,
frequencies and schedules for the fall

-and winter are:

Johannesburg 3, 3. 450006 mes., 10:30
or 11:30 a.m.-4 p.m.; 4.895, not m use
at present; 6.007289, 11:45 p.m.-1:30
a.m. and 9-11:30 a.m.; 9.523142, 3:15-7
a.m.; 11.710 -and 19.046164, not in use
at present

Johannesburg 4, 6.094776, 11:45 p.m.-
1:30 am., 9-11:30 a.m., and 10:30 or
11:30 a.m.-4 p.m.; 9.902525, not in use
at present; 10.539562, 3:15-7 a.m.

Johannesburg 5, 4.381744, not in use
at present.

Capetown 3, 5.883966, 11:45 p.m.-
1:30 a.m. and 10:30 or 11:30 a.m.-4
p.m.; 9.608469, 3:15-7 a.m. and 9-10:30
a.m.

Durban 3, 6.169747, not -in use at
present.

Pietermaritzburg 2, 4.876206, not in
use at present.

Although officially listed as off the
air at present, the Durban and Pieter-
maritzburg transmitters are reported
heard irregularly, particularly in Aus-
tralia and New Zealand; Durban on
6.170 is reported from the West Coast
by Balbi, 12:45-1:30 a.m., off Satur-
days. * % %

NEW

The Milan, Italy, transmitter has re-
turned to the air relaying Milan me-
dium-wave, heard 2-6 p.m. on 9.635:
frequency varies. A station believed
to be Milan has been heard recently
late afternoons on 6.400, formerly a
Milan frequency.

HAT4, 9.125, Budapest, Hungary,
has been reported as heard on CW at
9:15 p.m.; thus far no voice broadcast-
ing has been reported.

A Dutch phone circuit on 18.220 was
heard recently opening at 7 a.m. with
“PCQ, Amsterdam, calling New York.”
The broadcast relay was heard in dual
very slightly higher but not separable.

RADIO NEWS
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RADIO - RADAR - SOUND * COMMUNICATIONS - TELEVISION

Electroneering is our business

THE RAULAND CORPORATION o CHICAGO 41, ILLINOIS

January, 1946 101
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[Nlow g
Bud metal
wall type

speaker cabinets
with supetior
ualities

fana(

Reproduction equal to the finest wood
housings — that is what you find in the
new BUD metal wall-type speaker cases.
Now offered after months of research and
testing by BUD engineers, this new line of
wall-type speaker cases is truly outstand-
ing for its fidelity of tone reproduction.
Medernity of design and ease of installa-
tion are other features which place these
speaker cases far ghead of anything on
the market today. Made in sizes to house
4” to 12" speakers . . , available for
immediate delivery,

Chokes, Coils, and Condensers
to meet
your needs

® i

;
o

BUD makes an tstanding line of chokes,
coils, condensers and other radio and elec-
tronic ports — engineered and tested for
superior performance. .You assure yourself of
the latest developments in the field when you
specify BUD. Get ocquainted by writing for
the free new 60-page BUD catalog.

BUD RADIO, INC.

CLEVELAND 3, OHIO

102

Transmission runs as late as 2:30 p.m.:
announcements have been heard in
English and Dutch with a time signal
each hour. Operator said they hoped
to have a night transmission soon on
a lower frequency. Another report in-
dicates this station is carrying the
Home Service, with extremely strong
signals, 6:50 a.m.-3 p.m., using a loud
dishpan-like gong. This station is list-
as PCQ, Kootwijk, Holland.

Petropavlovsk, 6.070, U.S.S.R., is
heard daily, 7:40-8:15 a.m., relaying
Moscow’s English radiation to North
America; also Sundays, 12:30-1:30 a.m.
with domestic programs in Russian.
(Balbi)

A station at Batum (Georgian
U.S.S.R.), 6.485, is reported coming on
at 10:30 p.m. with a Turkish trans-
mission; sign-off at 10:50 or 10:55 p.m.;
signal strength fair, but. CW interfer-
ence is severe.

A new Soviet frequency of 11.918,
probably Moscow, has been heard sign-
ing on at 10 p.m. with poor signal
strength.

A third frequency is being heard on
the 12 midnight-1 a.m. broadcast from
Lourenco Marques, Mozambique,
15.380. Call letters have not been
learned, but are probably CR7TBG. The
5.860 and 9.580 frequencies of Radio
Mozambique have been reported re-
cently as very weak.

The station on 7.095, heard 5-5:35
p.m. and previously believed to be Ra-
dio Funchal, Madeira, has recently
been identified as Radio Bissau at Bis-
sau, Portuguese Guinea.

Now apparently under Chinese con-
trol, Taihoku, Formosa, 9.695, is heard
7:30-9:20 a.m., with a relay of English
news from Chungking’s XGOY at 9
a.m.; call letters of XUZE or XUCE
were heard. (Dilg)

The call letters of the AFRS Tokyo
station on 9.605 and 7.550 (best heard)
are WVTR; six stations in Japan re-
lay this station; schedule is midnight-
9 a.m. sign-off, with news at 4 and 8
a.m. JVT, 6.750, JLS, 9.655, and JVP
(Jiggs-Victor-Peter), 7510, are re-
ported in parallel to the U.S. net-
works. JLU2, 9.625, has not been re-
ported recently to the networks. JVUS3,
11.897, is reported heard carrying
Home Service around midnight; Home
Service over JLR, 6.015, is reported,
5-8:30 a.m.

Seoul, also known as Keijo, Korea,
is now under U.S. control; heard as
early as 6:15 a.m. with a Korean pro-
gram; at 8-8:30 a.m. carries an Ameri-
can program, such as Kay Kayser’s
College of Musical Knowledge. Sign-
off is 8:30 a.m. (Dilg)

Dilg and Balbi report an Indonesian
Republican transmitter on 6.720, from
around 5:30 to 7:30 a.m.; was first
heard to fade-out at 9:30 a.m. An-
nounces as “The Voice of Free Indo-
nesia,” and the transmitter is pre-
sumed to be PMH, Bandoeng, Java.
Has been heard with messages to per-
sons in England asking support for
the “Indonesian Republic.” American
recordings have been heard. Signal
fluctuates considerably. Mentioned a

wWWwWW americanradiohistorv com

dual station, probably referring to
JANS. JANS, 12.275, and JBC, 18.135,
Batavia, Java, are also heard, still
using Japanese call letters.

Mexican amateurs are reported now
being heard in the 40-meter band;
strongest reported is XE1A, 7.050,
Mexico City.

The Voice of the U.8. Army in Aus-
tria is a new Forces station at Salz-
burg, Austria, heard 12:30-2:30 a.m.
and 4 p.m. (fade-in) to.5:30 p.m. sign-
off on 7.238. The announced frequency
is 7.220, with medium-wave stations at
Salzburg and Linz also announced; call
letters are KOFA.

Radio Ljubljana at Ljubljana, Yugo-
slavia, is reported with weak signals
from around midnight to 2 a.m. fade-
out and again in the afternoon to sign-
off at 5 p.m., frequency of 6.505, with
the Slovene language being used.

A new station at Philipsburg, St.
Martin Islands, Netherlands West In-
dies, is reported irregularly testing and
calling Curacao; good signal strength;
heard at 1 p.m. on 9.065 and at 8:30
a.m. on 11.900. :

WXFD, 16.025, believed to be in
Aleutians, heard on this new frequency
contacting WVD.

ZAA, 7.850, Tirana, Albania, is re-
ported returned to the air on -its old
frequency, heard to sign-off at 2:40
p.m. 5 S
From the ABC Weekly (Australia)
of September 29, 1945, comes the fol-
lowing details about Singapore -Radio:
British Military Administration in
Malaya broadcasts daily from 11:30
pm. to 10:30 a.m. The program is
usually in English, with news-at 11:30
p.m. and music, followed by a Malayan
session from 12:30 a.m. to 1:30 a.m.
Singapore returns to the air at 2:30
a.m. with 30 minutes of music, followed
by POW names at 3, 4, and 5 am.
News is read at 3:30 a.m. and 5:30 a.m.
A further Malayan program is broad-
cast from 6:30 a.m. to 8:30 a.m. in
Oriental languages. English is re-
sumed between 8:30 a.m. and 9:30 a.m.
Commentaries for the BBC are nor-
mally broadcast at 9 a.m. From 9:45
a.m. to 10:30 a.m. there are broadcasts
in Oriental languages. Reception con-
ditions are good, and by choosing the
frequency no difficulty should be ex-
perienced in dialing Singapore. On
15.360 is heard 11:30 p.m.-1:30 a.m.,
and again 2:30 a.m.-5:15 a.m., being
very clear in the latter period; 11.860
is normally strong from about 3:30
am. to closing time at 10:30 a.m.:
9.555 is particularly strong from 5:30
a.m., and 7.220 is reasonably good from
about 6 a.m., but is subject to inter-
ference at times.

* * %

CHANGES
Prague, Czechoslovakia, has dropped
to 9.505 frequency for an announced
frequency of 6.030, with the call of
OLR2B. It is actually heard on 6.037,
audible in the East, 3-5:15 p.m. sign-
off. The 11.840 frequency is reported

heard to 10 a.m. sign-off.
Radio Seu, Madrid, Spain, has again
RADIO NEWS
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We are pleased to announce that the cable
connectors, pilot light assemblies, tip plugs
and tip jacks, former Mallory-Yaxley
products, so highly regarded by the
electronic industry for many years, will be
manufactured and sold in the future solely
by Johnson.

The wide acceptance and unquestioned
quality of these products make them fitting
additions to the Johnson line of plugs, jacks,

Johnson products are stocked by leading radio-electronic paris jobbers,

Write for General Products Catalog 968-Z

E. F. JOHNSON COMPANY

January, 1946

insulators, variable condensers
‘and tube sockets.

inductors,

All tools, inventory and manufacturing
rights for these products have been acquired
from P. R. Mallory & Company, Inc. Orders
should specify the Mallory catalog numbers
until these items can be incorporated in
the Johnson catalog.

Write us, if you have a special problem
involving any of these items.

JOHNSON

a ﬁamoaﬁ name in Radio

WASECA <+ MINNESOTA
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HENRY
RADIO

Is delivering
RECEIVERS

We are delivering
the following models:

National NC-240-C,

less speaker 225.00
National One-Ten . 56.10
National HRO Sr. . . 197.70
Hommarlund HQ-129X,

less speaker , 129.00
Hammarlund Super Pro .

with speaker . . 318.00
Hallicrafters EC-1A 29.50
Hallicrafters S20R . 60.00
Hallicrafters $22R .. 74.50
Hallicrafters $39¢ . . . 110.00
Hallicrafters $X-25 ., . 94.50
Hallicrafters SX-28A . . 223.00
Hallicrafters $36A . . 415,00

RME-4S with Xtal, S Meter,

speaker . . . . . 166.00

Mail, phone, or wire your order.
Demand may exceed supply for a
Reserve your receiver
early. No priority required. No
restrictions. You can send $5.00
and pay balance C.0.D. You can
trade in your receiver. You can
buy on terms. Write for full in-
formation. Tell us your wishes.
We will help you get the best
receiver for your use and will see
that you are 100% satisfied. We
also have a complete stock of
amateur parts, transmitters, etc.
Send to us for any amateur ap-
paratus in any catalog or adver-
tisement at the lowest prices
shown. Your inquiries welcomed.

HENRY RADIO

BUTLER, MISSOUR! AND
LOS ANGELES 25, CALIF.

“WORLD’S LARGEST DISTRIBUTORS
OF SHORT WAVE RECEIVERS"’
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few months.

shifted frequency, now heard on 7.135
regularly, same schedule.

Algiers has discontinued the 9.610
frequency, 1:30-6 p.m., and is now
heard on 6.025, with bad QRM from
Rome on 6.025. Another Algiers trans-
mitter is still on 6.040 at the same
time.

In November, VLC2, 9.680, Radio
Australia, replaced VLC5, 9.540, to
eastern North America, 8-8:45 a.m.
daily; excellent signals are reported
throughout the United States and
Canada. Newscasts remain at 8:01
and 8:35 a.m. Within a few days of
the change, Radio Australia was back
on 9.540 for this transmission; it is
suggested that DXers try either chan-
nel until the ABC settles on a definite
frequency for this East Coast beam.

Schedules of the short-wave relays
of the ABC domestic programs from
Australia are reported as:

Brisbane—VLQ, 7.240, 3-7:10 p.m.;
VLQ2, 7.215, 2:30-8:30 a.m.; VLQ3,
9.660, 8:45 p.m.-2:15 a.m. Perth—
VLW3, 11.830, 10:40 p.m.-5:15 a.m.;
VLW7, 9.520, 5:30-10:30 a.m. and 5-
9:45 pm. VLQ stations use 10,000
watts, while VLW’s use 2000 watts.
Most of these transmitters send good
to excellent signals to the U.S., espe-
cially mornings, with VLQ2, VLW?7,
and VLQ3 being heard best here in the
East.

ZBW, Hongkong, China, has been
drifting; latest report is that ZBW is
back on 9.470, heard 5:45-8:30 a.m.,
English from 7 a.m., news at 7, 8 a.m.,
weak signals. (Balbz)

Delhi on 7.210 has been carrymg a
Troops program, 8-9:30 am. The
Forces program heard for two weeks
at 7:30 p.m. now opens at 8:30 p.m. on
a frequency of 6.190; a 61-meter band
station (4.860) is also announced. The
morning transmission in the 49-meter
band is now heard over 6.010 instead
of former 6.060. (Dilg, Balbi)

The new schedule of Radio Saigon,
Indo-China, 11.780 and 4.810, in paral-
lel, is 10:30-11:45 p.m., with news at
11:15 p.m.; and 2-8 a.m., with news at
5:15 a.m. Evidently, Saigon is now on
Summer Time, 8 hours ahead of GMT
and 13 hours ahead of EST.

Macau (commonly listed at “Ma-
cao”), Portuguese China, 7.530, is re-
ported to sign off at 9:57 a.m.; carries
a Chinese program from 9 a.m.; heard
as early as 6 am. Balbi lists Macau
as heard 4-9 a.m., and irregularly to
10 a.m., in Portuguese, Chinese, and
English, with English news at 7:15
a.m. A detailed reception log received
from Dilg on the Macau transmission
of November 1, 1945, indicates that
English news was read by a woman at
7:43 am.; this news was believed to
be a pick-up from Shanghai. Dilg
comments: “Macau does not seem to
have any program continuity, or may-
be each day is different. If so, Eng-
lish must be on Sunday as I have
heard them play a number of Ameri-
can recordings on that day and give
the titles in English; have also heard
Chinese early. At sign-off on Novem-
ber 1, two frequencies were given, but
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interference made the announcement
unintelligible. Uses chime signal, usu-
ally 3 sets, and plays many musical
recordings, particularly in European
style.”

FK8AA, 6.208, Noumea, New Cale-
denia, is reported heard 7-8 p.m., 2:30-
4 am, and 4:30-5 a.m. This station
uses 80 watts power, and verifies from
Service de I'Information, French Gov-
ernment Office, Noumea, New Cale-
donia.

HI2A, Dominican Republic, is now
on 7.085, identifies as Broadcasting
Nacional and La Voz de la Reeleccion.
The Dominican on 12.490 is reported
to be a harmonic of HIIN, 6.245, re-
laying HIN. .

XEWW, Mexico City, has dropped
the 9.500 frequency in favor of 15.160,
8 am.-7:15 p.m., but the 9.500 fre-
quency is still in use after 7:30 p.m.
and to 2 a.m. sign-off.

YVKC, 9.640, Caracas, Venezuela, is
now being heard at 12-4 p.m., approxi-
mately, and irregularly a few hours
earlier.

The Azores changed time on October
28; schedules on 4.040 and 11.090 were
advanced one hour; Ponta Delgada on
11.090 is now scheduled 3-4 p.m. Por-
tugal, also affected, is now heard over
CSW7, 9.740, 7-8 p.m.; before time
change, CSW, 6.370, Lisbon, signed off
at 6 p.m.

Balbi lists schedules of Radio Ran-
goon as 8:30-10 a.m. on 11.86, in Bur-
mese, weak to fair; and 6:30-8:15 a.m.
on 6.04, in Burmese, fair; the 11.860
transmitter has English news at 8:45
and 9:45 am. The URDXC, however,
lists latest Rangoon schedules as 8:15-
9 pm, 1:15-2 a.m., 6:45-8:15 a.m. on
6.04, with English news at 8:30 p.m.
and 1:15 am.; and 10 p.m.-1 a.m,
2:15-3a.m,, 8: 30-10 a.m. on 11.860, w1th
English news at 10:45 p.m., 2:30, 8:30,
and 9:55 a.m.; the morning transmis-
sions are reported as heard to the East
coast. Still announce address as Head-
quarters Radio, Southeast Asia Com-
mand, Rangoon, Burma; want reports
of reception.

The evening radiation from Lahti,
Finland, 7:15-7:45 p.m., is reported
heard in the East over both OIX2,
9.495, and OIX4, 15.190.

Luxemburg 2 returned to 6.020 on
October 1 and is now scheduled 12
midnight-3 a.m., 5-8:30 a.m., and 12
noon-6 p.m.

Turkey is now on standard time,
making broadcasts one hour later in
the U.S,, or the same clock time as be-
fore the September 30 time change in
this country.

Although Moscow schedules and fre-
quencies are constantly changing, best

data received recently follows: 6:20-
7:45 am. on 9480, 11.630, 11.830,
15.750; 7:45-8:15 a.m., 6.070, 9.480,

9.565, 11.630. 11.750, 11.830, 12.110, 15.
750; 11-11:25 a.m., 9.480, 11.830, 15.750;
6:20-7:28 p.m., 6028 6.770, 7.300, 7.360,
11.885, 15.230; 7: 309 30 p.m. 6.028,
7.300. 7.360. Moscow has dropped the
11.878 and 9.713 frequencies in the
nightly transmission to Latin Amer-
ica; now using 6.980, 7.210, and 7.430.

RADIO NEWS
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BREEZE i
serves these fields:

s AVIATION

e AUTOMOTIVE

o COMMUNICAT\ONS

o CONSTRUCTION

o ELECTRONICS

o GENERAL MANU-
EACTURING

e PLASTICS
o TRANSPORTATION

— and many others

HroucH diversified manufactur-

ing operations covering a period
of nearly two decades, Breeze has
builtup a vast reservoir of skills and
facilities which now may be tapped
by manufacturers faced with recon-
version problems. Already Breeze
has helped two producers of com-
sumer goods to recapture pre-warx
markets . . . and turn a handsome
profit while their competitors were
still trying to figure out what to do
about re-tooling for peacetime pro-
duction. And in the same manner
that it has helped others, Breeze
may be able to help you.

Breeze has available, on a sub-
contracting basis, resources of ver-
satile equipment and “know-how”
ranging from the planning, engi-
neering and productiou of intricate
electronic devices . . . to the manu-
facture of hardened steel parts.

January, 1946

During the war years these re-
sources enabled Breeze . . .

...To solve many complex problems
for the Armed Forces with the in-
genuity born of 19 years of experi-
ence in the design and manufacture
of products developed to meet the
exacting requirements of the avia-
tion industry.

... To produce in vast quantities for
war such precision items as Breeze
Radio Ignition Shielding, Flexible
Conduitand Fittings for aircraft,au-
tomotive, tank and marine engines;
Aircraft Tab Control Mechanisms,
Electrical Connectors, Flexible
Shafting and Casing, light-weight
Armor Plate and countless other
specialties.

Today, properly applied, the
Breeze processes, equipment and
techniques which made so many
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important contributions to Victory
may enable you to get goods back
on the market months ahead of your
competition. The wide variety of
services Breeze offers are described
graphically in“Planning for Recon-
version”. Send for your free copy of
this interesting booklet today. It
may suggest a direct adaptability of
Breeze skills and facilities to your
commercial production needs.

newark 7(BREEZE] new seasev
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200-500 K. C.

EXTREMELY STABLE CRYSTALS
FOR HIGH OUTPUT AND KEYING

Clamped low frequency plated crystal
units with permanent frequency precision,
*01% from —30°C to +60°C! None of
the instability typical of old-style spoced
units. A crystal that can take it, designed
for use in such places as the 30-ton Coast
Guard buoy transmitter, lighthouse trans-
mitters, aircraft landing, etc. Each ynit sub-
jected to rigid Government specification
keying tests. Mounted in aluminum her-
metically-sealed holder.

* 3 point edge syspension. Top points are spring
adiusted, tamper-proof sealed for permanent
frequency stability.

* Electrical conlacts soldered 1o silver plate at
nodal points — no mechanical strain.

* Hermetically sealed holder accomplished by spin-
ning aluminum can over gasket under high pres-

sure.
* Another Crystalab-engineered development.

o R
4% CRYSTAL RESEARCH LABORATORIES

Jacilities booklet “‘Crystaled Solws
it~ c.olR P OV R, AT ESD

a Problem™
LABORATORIES ANO MAIN OFFICE: 29 ALLYN STREET, HARTFORO ), COMNM.

Mew Yorh Office: 15 E. 261h Sirees, Mew York 10. N. Y. Phowe M U. S 2552
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Now avuildble ot your
jobber. WRITE TO-
DAY for complete
details and our bet-
ter than vsval discount
to servicemen.

Contains 3 Jensen Concert Needles
retailing at $1 each and 3 Jensen
Genuine Sapphire Needles at $2.50
each. Install the needle that aug-
ments your work, assures fyll clear
tone of the instruments you repair.

JENSEN INDUSTRIES, INC., 737 N./ MICHIGAN AVE., CHICAGO 11, |LL.

106

wwWw americanradiohistorv com

Komsomolsk, 9.565, is reported heard
on West Coast nightly at 10 p.m. with
strong signals, relaying Moscow.

A letter received by an Eastern
DXer from ZNR, 12115 and 6.760,
Aden, Arabia, states that the Ministry
of Information broadcasts at noon
were discontinued as of September 1,
1945, but does not imply that the sta-
tion has dropped broadcasts alto-
gether.

LRA1, Buenos Aires, Argentina, has
shifted frequency slightly from 9.683
to 9.690 where severe QRM from Bo-
gota, Colombia, HJCAB, is experi-
enced; LRX1, Radio El Mundo, also
Buenos Aires, has shifted from 6.120
to 6.115, while LRY1, formerly 6.090,
has slipped two kilocycles to 6.088,
which improves intelligibility through
ZNS (Bahamas) and CBFW (Mont-
real).

PRES, Fortaleza, Brazil, is using
its 15.165 frequency for two hours on
Monday nights, 6:30-8:35 p.m. The
6.105 frequency is used 3:30-6:15 p.m.
on Monday and to 8:35 other days;
neither frequency is heard well in the
East.

In Chile, Radio La Cooperativa Vi-
talicia, Santiago, has changed bands,
replacing CE615, 6.155, with CE1190,
11.900, now heard 5:30 a.m.-11:05 p.m.;
interference from CXA10, Montevideo,
Uruguay, is quite bad.

HJDU, 4.805, Emissora Cultural, at
Medellin, Colombia, is reported off the
air, but HIDP, 4.885, Emissora Clari-
dad, at Medellin is reported back on
the air again, 6-10 p.m., after more
than a half year’s silence. Also back
on the air after an even longer ab-
sence is another Colombian, HJAB,
4.785, Barranquilla, 6-11 p.m.

Radio Guadeloupe has changed from
7.225 to 5.960; this station is a real
wanderer.

Guatemala’s TGOA, La Voz de las
Americas, is back again on 7.305; fair
strength, occasional code interference.

The frequency change announced for
several months ago by CXA19, 11.705,
El Espectador, at Montevideo, Uru-
guay, finally took place on October il
resulting in great improvement in sig-
nals; new frequency is 11.835.

The United Nations Network sta-
tion, 6.160, Munich, Germany, has not
been reported recently. Only German
transmitter mentioned the last few
weeks is DHTB, 15.860, Berlin, Press
Wireless, heard around 6:30 a.m. with
a network relay.

TGX1, 6.188, Guatemala, reported
returned to the air, 8 p.m.-12:30 a.m.
TGNA, 7.170, also Guatemala, heard
as early as 5 p.m., signing off at 8 p.m.

* * *

BEST BETS FOR BEGINNERS

Kenneth Noyes, Los Angeles, lists
these best bets: HCJB, 12455 and
9.958, Quito, Ecuador, evenings to 11
p.m, in English and Spanish; good.
FZI, 11970 and 9.440, Brazzaville,
French Equatorial Africa, evenings to
9 p.m.; strong. XGOY, 9.810, Chung-
king, China, mornings to 12 noon sign-
off; English news at 11:10 a.m.; very
good. OTC, 9.745, Leopoldville, Bel-

RADIO NEWS


www.americanradiohistory.com

He reads the CD Capacitor”

He’s not a stunt man. Just a regular radio
guy like you and all the others. The v*
reason he rides so easy is that he gets a

good head start . . . keeps his nose to the
ground, but has his eyes wide open. Every
month he pinches a couple of minutes off
his working time to read the C-D Capac-

itor and get the tip-off on short cuts in
servicing.

Imagine! A whole month’s worth of serv-
ice helps that you can swallow at one
sitting! Nothing for you to do . . . not
a penny to send; just write us and “The
Capacitor” will come to you by mail regu-
larly. Twelve times a year we’ll send you!
this helpful, pocket-sized magazine. Write
\ to: “The Capacitor”, Cornell - Dubilier

é Electric Corporation, South Plainfield,N.J,

¢

Quick, easy, condensed ref-
erence that gives you a
comprebensive listing of
the most complete line of
capacitors made. Remember

An attractive blue and yel-
low display card for yonr
window or wall that reads
“we use no war-weary sur-
plus”. It conveys 1o your

customers that you use only - {E} Cornell-Dubilier for all
genuine and_original C-D , P S your servicing needs Send
Capacitors in all service P - CORNELLDUBILER for Catalog #195.

jobs. Ask local jobb ‘
For this poster todayl : CAPACITORS

Here's one of several types
of capacitors that wins the
serviceman’s award for
“all -around replacement.”
Adaptable for upright or
under-chassis mounting,
E Z's incorporate C-D’s fa-
mons etched foil featnres
in design and construction.

JOBBER DIVISION: NEW BEDFORD, MASS. Other plants at So. Plainfield, N. J., Worcester, Mass. and Providence, R. |, '
January, 1946 1067
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you NAME 17,

EVERYTHING IN RADIO
AND ELECTRONICS

R.W.T., world’s oldest and
largest Radio Supply House
isreadyagainwithtremendous
stocks of sets, parts and equip-
ment. Yon can depend on our
quarter-century reputation
for quality, sound values and
super-speed service. Orders
shipped out same day received.
All standard lines already here
or on the way, inéluding: Na-
tional, Hammarlund, R. C. A.,
Hallicrafters, Bud, Cardwell,
Bliley and all the others you
know so well.

wevens - /afgyoffo &

Hadio Wire
Television Inc.

100 Avenuve of the Americas
(Formerly 6thAve) New York 13
Boston, Mass. «+ Newark, N. J.

SEND
TODAY!

R. W. T. DEPT. RA-6,100 AVENUE OF THE
AMERICAS, NEW YORK 13, N. Y.

I want your big new post-war Catalogue.

NAME

ADDRESS

HAM? D (CALL LETTERS)

ENOINEER? D SERVICE MAN? D BTUDENT? D

108

gian Congo, heard to 11:45 p.m., relay-
ing London’s North American Service;
strong. Radio Australia, 9.615, 9-10
am. and on 11.840, 11-11:45 a.m.;
English news at 11 a.m.; very strong;
also on 11.840, 12:10-12:45 a.m., in
parallel-with 11.71, news at 12:15 a.m.;
good to very good. Bern, Switzerland,
on 9.185, 8:30-10 p.m., news at 8:45
p.m.; very good.

From Sand Lake, New York, Harry
E. Kentzel sends along these best bets:
Bern, Switzerland, 7.38 and 9.185, every
evening except Saturday, 8:30-10 p.m.
Armed Forces Network Station in
London (or Paris), approximately
6.080, has excellent signal around 1
a.m. and later. HCJB, 12.455, Quito,
Ecuador, an old standby, has fine sig-
nals every evening. XEWW, 9.500,
Mexico City, has fine signals late eve-
nings.

Jim Johnson, Chicago, offers these
best bets: HCJB, 9.958, Quito, Ecuador,
9-11 p.m. Paris, 9.520, 9-9:30 p.m.
VLC2, 9.68, Radio Australia, 8-8:45
a.m., with carrier wave on 10 minutes
before transmission begins. HEF4,
9.185, Bern, Switzerland, news at 8:45
p.m., messages for U.S. servicemen,
9:50 p.m. Madrid, Spain, 9.370, 3-3:30
p.m., news and commentaries in Eng-
lish. BBC stations, GRJ, 7.32, Euro-
pean Service, 4 p.m.; GSW, 7.230, in
parallel; GRS, 7.075, General QOverseas
Program, 4 p.m.

* * *
LAST MINUTE TIPS

Paul Dilg (California) flashes:

AUSTRALIA—Perth's VLW7, 9.52,
opened at 5:30 a.m. on a recent Satur-
day, ran to 11 a.m.; signed on Sunday
at 10:30 a.m.; may have a longer
schedule on Saturday only, when
woman signed medium wave stations
at 10:45, but VLWT continued with
music and signed at 11 a.m. by playing
God Save the King.

NEW CALEDONIA—Noumea on
6.205, fairly good signal, leaves the air
at 5 am.

HONGKONG—ZBW, approximately
9.465, opening unknown but heard
weakly at 4:50 a.m., sign-off is at 8:30
a.m.; news at 7, 8 a.m.; at present one
of poorest Asiatics.

CHINA—A station heard on 7.50,
call seemed to end in R, picked up at
S5 a.m., woman talked Chinese to 6 a.m.
when they left the air; a very early
sign-off for China, possibly moved to
another frequency. A Chinese on 9.69
good (Sunday), sign-off was at 9:20
a.m., sensed they said “Taiwan” and
call as XGUA or XGUE; relayed
Chungking news at 9 a.m.

INDIA—VUC?2, Calcutta, 3.305, heard
at 8:45 a.m. and later. VUD, 967, is
one of the best now that KU5Q, Guam,
is not on the air so much, leaves the
air at 10:30 a.m., may be just a break.

INDONESIA (JAVA) — Indonesian
Republic station on 6.72, signed at
9:30 a.m.; believe they open about
5:30 a.m.; news in English given at
T7:30 a.m.; announced in English at
8:30 a.m.; played American music to
9 a.m. after which, until sign-off, had
foreign talk and foreign vocal music.
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JAPAN—Tokyo’s JLR, 6.015, Home
Service in dual with JLG, 7.285, heard
around 5 a.m. but not after 7:30 a.m.;
JLT, 6.19, Home Service in dual with
JVW, 7.26, heard around 5 a.m. but not
after 8:30 a.m.; JVW, 7.26, Home
Service, schedule unknown but heard
between 5 a.m. and 8:30 a.m.; good
signal; in dual with JLT, 6.19; JLG,
7.285, Home Service in dual with JLR,
6.015, schedule unknown but heard
from 5 am. to 7:30 a.m., very strong
signal.

KOREA—On 2510 heard at 6:30
a.m. with native talk, signal weak.

PORTUGUESE CHINA—Macau,
7.530, believed now to be on 7.525 in-
stead of 7.53; native heard before 6
a.m.; schedule unknown but heard
around 5:15 a.m. badly QRM’'d by tele-
phonic station, possibly KKH on 7.52;
at 6:07 a.m. announced in English
after Chinese, followed by American
recordings without reading titles; at 7
a.m. had music and vocal, seemed to
be in Portuguese; news read in Eng-
lish at 7:40 a.m., lasting 10 minutes;
sign-off was at 9 a.m. (The following
day Dilg reported definitely that Ma-
cau signs off at 9 a.m. and that the
news heard at 7:40 a.m. is not relayed
from Shanghai; woman said “Macau”
and gave only one short-wave fre-
quency, the other one given was me-
dium-wave on 245 meters.) Dilg says
Macau’s signal is good, but the voice
mike is weak. The 25-meter band is
very poor, with the 49- and 41-meter
bands improving daily, Dilg concludes.

From New Zealand it is reported
that Radio Andorra verifies reception
with a card showing antenna masts in
the Pyrenees, printed in Spanish, giv-
ing address as Radio Andorra, Andorra
la Vieja, Principality of Andorra.

Also from New Zealand comes a re-
port that a letter verification was re-
cently received from La Voce dell’
Italia, Rome, on 6.025, giving schedule
as 1-1:45 a.m., 7-8:15 a.m., 12:30-5:40
p.m.; power is 20 kw. and address is
Via delle Botteghe Oscure 54, Rome,
Italy. This station is reported from
another source to be back on the air,
heard to 6 p.m.

Brazzaville’s 17.530 radiation is re-
ported as well heard, 12-1:25 a.m., in
the East, with the 11.970 frequency
heard regularly on the West Coast
during this transmission.

India reverted to Standard Time on
October 15, 1945. Programs for abroad
were mainly unaffected, but radiations
for India and Ceylon are being heard
one hour later. A number of seasonal
and postwar changes, plus the time
change complication, are causing rad-
ical alterations in Delhi schedules.

From New Zealand, Art Cushen re-
ports that John Moody, news an-
nouncer at Singapore Radio in prewar
days, escaped from internment and
was waiting at the studio to resume
his old job when British occupation
forces arrived in Malaya. John de
Merrick, announcer, also held this po-
sition before the war. Cushen reports
that Singapore Radio on 15.450 was
heard irregularly at 3:45 a.m. calling

RADIO NEWS
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THIS
"MONTH’S

"FEATURES

HAMMARLUND

HQ-129X (with fubes)evueeeueeaiecennen $129.00

ASPC-210X. o . 318.00

ASP-2T0SX. . ivireeeeeeonennornosnossaasonns . 318.00

Available for rack mounting at same prices i

NATIONAL

NC-2-40C and speakeryeeeceeceisssscscscccnns $240.00
RME

RME-45 and speaker...ececaasccavecons veese.. $166.00

HALLICRAFTERS
S§X-28A Super Skyrider with crystal, less speaker.. $223.00
§-20R Sky Champion with built-in speaker. 60.00
5-22R Skyrider Marine with built-in speaker. 74.30
$X-25 Super Defiant with crystal, less speaker. .. 94.30
$-39 Sky Ranger portable, AC/DC and battery.  110.00
$X-36 FM/AM receiver.cceeecesecrcreenenons 415.00
$-37 V.H.F. FM/AM receiver..... 00006009000 391.73
PM-23 10" PM speaker in cabinet for use with
5X-25,SX-28A i ieiiiiiinaieniies oo 13.00

THORDARSON TRANSFORMER

{POWER TRANSFORMERS AND CHOKES)

T-45556 or T-92R21 leads out of side, 778 V. C.T. at
200 MA. 115 V. 60 Cycles 6.3 V. C.T. at

WESTERN ELECTRIC MICRO AMMETERS

Bakelite case fits 334" hole. Radium dial 150-0-150.
Can be used with 0-200 micro and amp scate listed

5A.5V.at 30 amp. 91 dbseeevueiaen $3.29 below. Excellent as a 5,000 ohm-per-volt meter or null,
T-13C30 8H. 150 MA. 200 ohm 1600 V. Insulation sound level and galvanometer indicator. Instructions
2Va IbSieareeconeananarssarsnnranes o 1.41 included.
T-4557 or T-74C29 leads out of side, T5H. 150 MA. No priority required....... teeesssesesss $7.30
200 ohm 2000 V. Insulation 5% Ibs. ... 2.82 0-200 paper scale for above....cocv.ven .13
THE FAMOUS NEWARK BARGAIN F%g?ﬁ @ g %Eg%
OIL-FILLED, OIL-IMPREGNATED . . I s .
FULLY GUARANTEED AT RATED VOLTAGES
Capacity Working Voltage Height Width Depth Wt. Price
1 mfd. 1500 V. D.C. 234 1% 1 4 oz. $ 79
17 V2 mfd. 1500 V. R.C. 3% A% 3% 3 ibs. 2.75
11 % mfd. 1500 V. D.C. 5, 3% 1% 11b. 10 oz. 2.00
5 mfd. 1500 V. D.C. 4 2% 1% 14 oz. 1.65
5 mfd. 2000 V. D.C. 4 3% 1% 11b. 4 oz. 2.15
8 mfd. 2000 V. D.C A% 3% 2% 2% lbs. 2.75
25 mfd, 2000 V. D.C. 3% 1% 1 6 oz .69
Special Porcelain Insulators -
10 mfd. 3000 V. D.C. A% 3% 3% 3 lbs. 8 oz. 4.75
15 mfd. 3000 V. D.C. 4% 4% 3% 5 Ibs. 5.25
6 mfd. 3000 V. D.C. 6% 6% 3 5.lbs. 6 oz. 3.25
with mounting feet, width includes mounting feet
8 mfd. 3000 V. D.C. 7% 6% 3% 7 lbs. 4 oz. 3.93
2 mfd. & 4 mfd. 600 V. metal can A% 2% 1% 14 oz. .80

MCcELROY KEY GENERAL ELECTRIC METERS ABBOTT TR-4
The Deluxe — Model 0-500 D.C. MA. 2" round 0-8 RF ammeter, 2° round Compact, efficient 2 /2 meter
GRESHOPYEGT . TRy, T $9.75 Bakelite case.oo. ... $3.50 Bakelite case......$4.00 transmitter-receiver $39.00
Get Your Name |
on Our Mailing List

Be first to get announcements of
merchandise available, special bar-
gains, efc., etc. Send name and ad-
dress on post card. State whether
amateur, engineer school, industrial
or service man. Address orders and

f fompany

T el vt St
" 7 c\\\cmogaa
th SU en Zpw  DEAHO®
ALL PRICES SUBJECT T0 “5"“3‘"‘6‘:‘?\9 ;dgft’h % ¥ (samPonche)
5
Ryant 8-473 o
CHANGE WITHOUT NOTICE Thdoloh 81959) f
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RADIO
TRANSFO RME'RS

THE ACME ELECTRIC & MFG. CO.
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CUBA, N.Y.

Welhngton NeW Zealand with POW

mesSages for New Zealand

Doula, Cameroons, is reported on
both 6.890 and 11.530.

In the fall, KK2T, aboard the USS
South Dakota, was picked up on 15.505
and 15.575. A letter received from
Guam states that KUIM, aboard USS
Iowa, transmitted on 10.640, 13.775,
and 17.680; they also stated that ZI1J,
Okiniawa, used the very same frequen-
cies, but, of course, not simultaneously.
The USS Missouri, MCBL or NCBL,
19-meter band (15.593), was picked up
4-5 p.m., October 19, contacting WQV
and WQD, New York; announced an-
other frequency they were using in the
T7-megacycle band. (While making ar-
rangements for Navy Day broadcasts
in October, NCBL was heard on 15.593,
14.770, and 9.970; excellent signal in
West Virginia on 15.593; uses 3 kw.
power.) JBC, 15.135, Batavia, Java,
was heard 6-7 p.m., mostly native mu-
sic; announcer stated that they would
soon have a regular program consist-
ing of talks on their native land, etc.
(Hanson)

Radio Congo Belge, 9.385, heard at
2:30 p.m. (Harris)

Chungking is back on winter time.
Chungking’s XGOY, 9.810, was heard
recently to leave the air at 1 p.m;

j..generally signs at 12:35 p.m. Canton,

11.65, has English news at 9 a.m. as
does XPSA, 7.01, Kweichow Broad-
casting Station at Kweiyang City,

capital of Kweichow Province, and -

XGAP, 6.095, Peiping; relay news from
Chungking’s XGOY.

From John J. Kernan, Roxbury, Bos-

ton, come these details of his pick-up
of FXE, 8.020, Radio Bierut, Lebanon:
Carrier comes on at about 10:55 p.m.;
uses 4-bell tone signal to 11  pm,,
when they play the French national
anthem, 1 verse; then they call out the
station in French, “and you can really
hear him say Radio Lebanon.” Play a
short French march; news in French
is heard then, followed by news in
Arabic at 11:15 p.m. At 11:30 p.m.
usually has Arabian music, chanting,
strings, quite like that heard from In-
dian stations. Mr. Kernan reports he
has not heard Radio Damascus, 8.000,
since late summer, and that FXE
comes through irregularly, with much
CW QRM.

Buddy Giles, Wichita Falls, Texas,
recently discharged from the Coast
Guard, writes that he has received a
letter verie from ZOJ, 11.810, Colombo,
Ceylon, which states use of a T%-kw.

transmitter; they answer via airmail.

Rex Gillett, DX Editor, Radio Call,

‘South Australia, writes me that a verie

has been received by Ern-Suffolk, of
Lobethal, Australia, from Radio So-
mali, address being Department of In-
formation and Broadcasting, Govern-

ment Headquarters, Hargeisa, British-

Somaliland. Gillett says to listen for
Radio Somali at 9 a.m. on 7.126 when
the BBC news is relayed from Lon-

don; sign-off is at 9:30 am: He re-

ports a good signal from Ici Radio
Francais, Algeria, 12.115, "around 12

midnight. During the summeér, Prague . .

www americanradiohistorv com

on 9.550 was heard afternoons, closing
down at 5 p.m.; an English announce-
ment, “This is the voice of Czecho-
slovakia calling from Prague,” was
heard in the English session from 3:30
to 4 p.m. JCKW, 7.220, Jerusalem, Pal-
estine, is heard well in Australia,

-afternoons. The Madrid, Spain, sta-

tion on 9.370 is heard in English, 3-3:30
p.m., male and female announcers.
Stockholm, Sweden, SDB-2, 10.78, and
SBU, 9.53, have been heard in Austra-
lia, in English, around 12:30 p.m.
Bern, Switzerland, on 6.345 and 9.185,
are heard in French daily, closing at
5:20 a.m. TAQ, 15.200, Ankara, Tur-
key, heard with native program at
4:30 a.m. Radio Dakar, 11.715, Sene-.
gal, is heard in French, 2:10-2:30 a.m.
HVJ, 9.660, Vatican City, concludes an
English transmission at 1:30 p.m.
PY11, 11.64, Manila, Philippines, heard
contacting KJE8, Los Angeles, strong
at 7 am. Widely heard is Radio

Luxemburg 2, 6.02, 11 p.m.-2 a.m., 5-7

a.m., and noon-4 p.m.; at close has been
announcing, “This is Radio Luxem-
(Continued on page 146)

U.H.F. Measurements’
(Continued from page 34)

BEAT
INDICATOR.

39

Fig. 8. Heterodyne frequency meter.

strument and laid beside an inch scale
for size comparison.

In addition to its prime function as
a frequency meter, this instrument
may be employed as a 200-700-mc. re-
ceiver having a sensitivity (when used
with the tuning units) of 100 micro-
volts (for a 30-microampere deflection
of the d.c. output meter) at 200 mec.
and 20 microvolts at 700 mc. The sen-
sitivity rises somewhat in the vicinity
of 400 mec.

General Radio Type 720-A. The

Fig. 9. Butterfly condenser.
e
o
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AND

PARKERILZING
OXIDIIING
FLUORESCENT
PHOSPHORESCENT
DECOKATED QLASS
GLASS DIALS
DECORATED PLASTICS
FORMED DLASTICS
RADIO TUNING UNITS
REMOTE  CONTROLS

OVER 40.

January, 1946

S EXPERIENCE IN FINE

FOR ELECTRONIC COMPONENTS
FINE METALCRAFT

ENGINEERING

ET CHING

~ LITHOGRAPHING

EMBOSSING
ENGRAVING
STAMDING
ALUMINUM WELDING
& HEAT TREATING
ASSEMBLIES
SOLDERING

~ METAL FINISHING

PLATING

METALCRAFT

3701 RAVENswooo AVENUE

CRUNHME

INCORPORATED'

CHICAGO 13.
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10. Photograph of the two
tuned. plug-in cavities used to cover
the 200-700 megacycle range in the
v.h{. calibrator illustrated in Fig. 6.

Fig.

block diagram of Fig. 11 shows the ar-
rangement of stages in the General
Radio Type T720-A heterodyne frequen-
cy meter. The basic operating prin-
ciple of this instrument is the same as
that of heterodyne frequency meters
employed at lower frequencies (see
description of the heterodyne frequen-
cy meter in an earlier section of this
article). Important differences in this
instrument, however, are: (1) the dial-
calibrated oscillator (tunable from 100

to 200 mc.) has a butterfly tuning unit
with logarithmic characteristic; (2)
the detector (mixer) is a fixed crystal
of the type illustrated in Fig. 2; and
(3) the beat note (audio) amplifier
has a band width of 50 ke. This latter
feature makes it possible to check a

signal which is not stable enough or- -

dinarily to produce a steady beat note.
The 720-A meter checks frequencies
between 10 and 3000 megacycles.
When checking a frequency below
100 mec. the signal is tuned in at sev-
eral points, starting at the lower end
of the megacycle-calibrated dial. The
distance (in megacycles) between any
two successive beats on the dial will

. then equal the unknown signal fre-

quency. When checking a frequency
between 100 and 200 mc. the unknown
frequency may be read directly from
the oscillator dial, since it is a funda-
mental of some oscillator frequency.
When checking frequencies over 200
mc., strong beat notes are noted, start-
ing tuning from the higher end of the
calibrated oscillator dial. The fre-
quency of one of these beats (as read
from the dial) may be divided by the
difference between this frequency and
that of a successive beat to obtain the
harmonic number. The lower succes-
sive beat frequency (just observed on
the dial) multiplied by this harmonic
number equals the unknown frequen-
cy. Example: Beats are noted at 180
mec. and 150 me. The harmonic num-
ber then is equal to 180 divided by
180—150. This is 180/30, or the har-

ELECTRICITY

FOR RADIO AND ELECTRONIC APPLICATICNS

® ONAN ELECTRIC GENERATING PLANTS supply reli-
able, economical electric service for electronics applications

as well as for scores of general uses.

Driven by Onan-built.
engines, these power units are of single-
unit, compact design and sturdy construc-
tion. Suitable for mobile, stationary or

emergency service.

2168 Royaiston

Avenue.

Models range from -
350 to 35,000 watts.
A.C. types from 115
to 660 wvolts: 50, 60.
180 cycles. single or
three-phase: 400, 500
and 800 cycles. sin-
gle phase: also spe-
cial frequencies. D.C.
types range from 6 to
4000 volts. Dual volt-
age types available.
Write for engineering
assistance or detailed
literature.

4-cycle gasoline

Model shown is
from W2C series.
2 and 3-KW. 60-
cycle, 115 volt:
powered by wa-
ter-cooled 2-cylin-
der engine.

l)o Wo 0NAN S(fl‘\’s

MINNEAPOLIS 5, MINN.

Radio Servicemen:
RADIO PARTS-—TUBES

BARGAIN PRICES—NO 'glORITIE

TJUBES—12SK7. 125Q7. 25L8. 50L6, 6V6GT..$0.85

TREBOR 450 GHM SPEAKERS. 4 or 5 inch..

FILTER COND., 20-20 Mfd, 150 V.......c00

8Y PASS cono.. .01. .02 .05, .1—800 v...

vcu.. CONT.. SW., Tap, 3" Shut .53
& OSCIL. ANT md RF couL ss‘rs .69

uEsns*ron xrr—so 15 to 1 Watt..... .99

Write Today for Bargam Bulletm
RADIO DISTRIBUTING €O., Pasadena 18, Calif.
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RCA Institutes, Inc.

Offer thorough training courses
in all technical phases of
Radlo and Television
WEEKLY RATES “ DAYS—-EVENIdNGS
n A institutes is lpnrova
VETERANS: c G. Bill of Rights
For Free Catalog wrih Dept. RN-46
RCA INSTITUTES, Ine.
A Service of Radio Corporation of Amenca
75 Varick St.. New York 13,

Node Bandwidth
Separation (Movement of
Band MC. (Inches) Bar—Inches)
220 26.85
221 26.75
A 222 26.82 0.60
223 26.50
224 26.40
225 26.25
420 14.05
B 430 13.72 0.92
440 13.43
450 13.13
1145 5.16
C 1200 4,92 0.42
1245 474
2300 2.57
D 2350 2.51 0.16
2400 2.46
2450 2.41
5250 1.12
5300 1.11
E 5400 1.09 0.08
5500 1.07
5600 1.05
5650 1.04
10,000 0.590
10,100 0.585
F 10,200 0.580 0.03
10,300 0.573
10,400 0.568
10,500 0.563
21,000 0.281
21,250 0.278
G 21,500 0.274 0.01
21,750 0.272
22,000 0.269
Table 1. Lecher wire data.

monic number is 6. The unknown fre-
quency is 150 (6) = 900 mc.

REFERENCES
The amateur who desires to make a
complete study of higher-frequency
measuring equipment is referred to the
following works, in which he will find
readily understandable material:

CAVITIES

Basic Radio (6th Printing). Hoag. PP.
328-332. (Van Nostrand)

Klystron Technical Manual. PP. 7, 12,
19, 70. (Sperry Gyroscope Co.)

Radio Amateur’s Handbook (22nd Ed.).
P. 56. (American Radio Relay
League)

Radio Engineer’s Handbook (1st Ed.).
Terman. PP. 264-273. (McGraw-
Hill)

V.H.F. CRYSTAL DETECTORS

Vacuum-Tube and Crystal Rectifiers
as Galvanometers and Voltmeters at
Ultra-High Frequencies. General Ra-

Fig. 11. Line-up of the General Ra-
dio heterodyne frequency meter.

INPUT SIGNAL

ALDID
AMPLIFIER

B KL Wi T
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Sweet music—the kind that makes satisfied customers—is
yours when Alliance phonomotors drive your turntables,

record changers and recorders.

Manufacturers, retailers and service shops everywhere like

to “make 'em move” with Alliance. That's because Alliance is

the recognized leader when it comes to turning out little

motors in large quantities at low cost.

For original equipment or replacement the years have proved
that Alliance assures trouble-free performance and long lifel

WHEN YOU DESIGN ... KEEP

allianc®

THE NEW MODEL 80 “Even-speed”
phonomotor is smooth, cool running and
quiet. Larger bearings with ample oil
reservoirs prolong life. New shock
mountings almost eliminate vibration of
motor and idler plate. Equipped with
60 cycle friction rim-type drive.

NEW USES—For cutomatic and non-
automatic electronic control devices and
the power sources to actuate mechanical
or push-button controls, Alliance motors
offer the most practical engineering
economy in advanced designs.

ALLIANCE MANUFACTURING COMPANY o ALLIANCE, OHIO

January, 1946
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dio Experimenter, Vol. 19, No. 12

WAVEMETERS

A General Purpose Wavemeter. Gen-
eral Radio Experimenter. Vol. 17,
No. 4

Direct-Reading Wavemeter for Ultra-.
High Frequencies. General Radio
Experimenter. Vol. 15, No. 3

Klystron Technical Manual. PP. 70-72.
(Sperry Gyroscope Co.)

Specialized high-frequency wavemeter
material may be found in the various
editions of the Radio Amateur’s
Handbook. (American Radio Relay
League)

V.H.F. Frequency Meters

A Heterodyne Frequency Meter for 10
to 3000 Megacycles. General Radio
Experimenter. Vol. 20, Nos. 2 and 3.

—50-

R.f. Chokes at U.h.f.
(Continued from page 55)

’

lowing analogy: A lead 17 long at
100 megacycles has the same inductive

reactance that a lead 84” long has at.’

standard broadcast frequencies. How.
absurd it is to think of hanging an
8-foot connection lead in :an AM re-
ceiver. .

Remembering this construction hint
will save many hours of time search-
ing for the cause of trouble.in, new
FM sets.

Now for a sample design of a choke
Let’s say a choke is desired for the

Fig. 5. Distributed capacities that will
have effect on the operation of choke.

plate circuit of a local oscillator of
an FM set (Fig. 3A). An excellent
high-frequency oscillator tube is. the
Radiotron 6C4 miniature triode. The
first factor that comes into considera-
tion is the current that the plate will
draw at maximum output. In the
design chart shown in Fig. 4, values
are given for chokes wound on two dif-
ferent sized cores, using No. 36 single
silk enamel wire: The No. 36 wire
can carry 25 milliamperes. - One watt,
13/32”-diameter, . _and . one-quarter
watt, 7/32”-d1ameter ‘ceramic insu-
lated resistots- are the two sizes of
forms- covered .by the’ chart Plate
current-in a small receiving tube is
generally not over 25"milliamperes, so
the No. 36 Wwire will sufﬁce for this
circuit. =

A point in the middle of" the band is
the optimum- frequency 'to0° choose for
the design. The present.band is 88
to 108 megacycles; thérefore, 98 mega-

cycles will be the design'frequency -
"On the chart, using

for our choke.

fascinating home research.

a 7/32” form, it can be seen that 51
turns will fulfill the specifications.
To begin construction, sandpaper
the marking paint off the body of the
resistor and solder one end of the
wire to a terminal lead. After wind-
ing the required number of turns, cut
the wire to size and fasten it to the
other lead with solder, being careful
to keep the coil tight, neatly wound,
and closely .spaced. If the design
chart has been followed with any
degree of accuracy, a choke has been
made that is applicable in either the
plate or the grid leak circuit of the
oscillator, RFC, and RFC. of Fig. 3.
Two identical coils should be wound.
All the design and construction de-
tails presented in this article are im-
portant. Following them will not in-

‘sure success, of course, but it will cer-

tainly be a tremendous aid. The fol-
lowing are a number of general con-
struction rules for u.h.f. work:

1. Keep all leads as short as pos-
sible;

2. Construct the chassis,
and other parts sturdily;

3. Do not use inferior components.

Even though u.h.f. is a new field,
the amateur or radio serviceman
should not hesitate for a moment to
enter it, for it is an unexplored wil-
derness with great opportunities for

~B0-

circuit,

Waich

Headquarters
and Electronic

of NATIONALLY

Seiling to Industrial Firms,
Schools, Amateurs, Service-
men, etec.

1L©

for Radio
Equipment
KNOWN PRODUCTS

Component Parts
Recorders

Testing Equipment

Sound Equipment

FM and Television Radios

Milo Features Trained Sales Technicians to Expe-

miLo,,
i s

114

dite and Handle Your Orders with Utmost Efficiency!

S and. dlectionica {};-'zf.'.'.-i
200 GREENWICH STREET, NEW YORi_( 7, N. Y., BEekman 3-2980
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Signal Generator
(Continued from page 37)

highest range, it can be used to cali-
brate the u.h.f. signal generator.

A receiver capable of tuning the
entire range of the u.h.f. generator is
also required. A superregenerative
receiver using a 955 with very short
leads and plug-in coils is satisfactory.
Such a detector is diagrammed and
sketched in Fig. 8.

Allow all equipment to warm up
thoroughly. Couple the output of both
generators to the receiver. Tune the

Fig. 7. Bottom view of chassis. Atten
uator switch can be seen near left side.

RADIO NEWS
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_ = he initials “CRL™ in
" the.Diamond stand for: Centralab

" Centralab name; and ‘for more than
& quarter. of a’century' have repre-

skill-and ‘precision . . the'height of
manufacturing perfection.’ =
. Boﬂi‘“'.iar:t' jogigiﬁul‘.‘éciyi!;r?ﬁepf andin
eplacements, the symbol “CRL” is.
i the Mark of Quality. :
o el v:‘ V**.g' ‘

7

: % - i /
Variable Resistors

Bulletin' 697 Tubular Ceramic  Selector Switches
= Capacitors Bulletin 722
Ceramiic Trimmers . Bulietins 630

Buljgﬁm 695 ~ : and 586

danuary,
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Hers's Your Oppotunity to ke Firtt ta

Start Your Own

RADIO SERVICE
- SHOP

Complale Starting=in-Business
Package Stocks of

TEST EQUIPMENT
TUBES, PARTS, TOOLS 350""

A quicklyl “Meet the pent yo demand dor
radia sarvice. Twm your spesial service hoining
Inte o prefitable business ot v our own. We fy
Mo wiamy . Hote § everithing you nead—$3150
-up. Details vpen request] Wrile, wite or phone

TRIPLETT

Volt-Ohm-Milliammeter

A, €.-D. €. Volts
0-10-50-250-1000-5000
a$ 1000 ohms per volt.

b. €. Millicmperes
1+-10-100-500
Ohms 0-300-250,000
Case Black molded
3% "x5 %%"x2 14",
$16.00 net

- PRIORITIES LIFTED.
HALLICRAFTERS SX-28A

8 P $223
SUPER DEFIANT ..., .........8X2 $94.50
SKY CHAMPION ......, ..., 820R 60.00
SKYRIDER MARINE .., .,,. 822R  74.50
SKY RANGER __......,,,,, .539  j10.00
ECHOPHONE | | . ...ECiA  29.30

ORDERS FILLED AS RECEIVED!!!
MASCO AMP!.IFIERS

Complete
with tubes.

17 Watt

e e

with Phono-top. . ... .. .. . veas
25 Watt with Phono-top, .. . ... ... 7" 52.20
35 Watt with Record-changer,

PHILCO BEAM OF LIGHT
Selenium Cell only, no bolder .. ... .. .......1.80
20% deposit required on all C.0.D. orders. 2%

fransportation allowance on orders of $25.00 or
more accompanied by payment in full

Write for
FREE CATALOG

AY.AMTA
KRAVIUsupriy &

ENGINEERING €O, Inc.

129 SELDEN AVE. ~ DETROIT 1, MICH, |
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_cycle harmonic,

Good News/!

uwh.f. generator to its lowest freq-
uency, which will be around 135 mega-
cycles. Have the attenuator in the
high output position. Tune the sig-
nal in on the receiver. Reduce gen-
erator output until signal is quite
weak.

Next, tune the all-wave generator
until its harmonic is also heard in the
receiver. Tune it until it is “zero-
beat” with the other oscillator signal.
Assuming this occurs at 45 mega-
cycles, the receiver and u.h.f. gener-
ator are tuned to its third harmonic
on 135 megacycles. To eliminate the
extremely remote possibility that
either the second harmonic on 84
megacycles or the fourth harmonic
on 168 megacycles is being heard, tune
the all-wave generator to 33.75 mega-
cycles, which is one-quarter of 135
megacycles. This will produce 'an-
other signal in the receiver if it is
actually tuned to 135 megacycles. As-
suming all is well, reset the all-wave
oscillator to 45 megacycles and mark
the calibration point on the u.h.f. sig-
nal generator. After this point is
spotted set the all-wave generator to
46 megacycles and mark the 138 mega-
Repeat until the
maximum frequency of the low-fre-
quency generator is reached. If it
tunes to 60 megacycles, calibration
points will be available to 180 mega-
cycles. Leave the receiver set at 180
megacycles and retune the all-wave
generator to 45 megacycles. Its fourth
harmonic will then be heard in the
receiver. Repeating the previous
process, calibration points will now
be available up to 240 megacycles. The
fifth harmonic of 48 megacycles is
240 megacycles, so next set the all-
wave generator to that point. Once
again, repeat the routine. Do this
until the harmonics are too weak to
use.

When usable output is no longer
available from the all-wave generator,
harmonics of the previously calibrated
frequencies on the u.h.f. generator are
used. The method is this: assuming
that the last calibrated point was 300
megacycles, the receiver is left on that
frequency and the u.h.f. generator is
tuned to 150 megacycles. The second
harmonic will then be heard in the
receiver. Now tune the generator to
a slightly higher frequency, say 152
megacycles. Tune the harmonic in on
the receiver. Without touching the
receiver, the generator is tuned higher
in frequency until it can again be

Fig. 9. Mechanical details of the cabinet.
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SPLIT STATOR PLATE END

VIEW

R3 R4

e B+

R,—10 meg. V4 w. res.

Ry—20,000 ohm Y w. res.

R3—50,000 ohm w.w. pot.

Ry—50,000 ohm 1 w. res.

Cr—5-pufd. per. sec., split stator cond.

Co—1-7-pufd. ceramic trimmer cond.

C5—30-pufd. ceramic cond.

Ce—.004-ufd. @ 400 v. cond.

Ly—1 1., V4" dia. for 500 me. to 22 t., Vo
dia. for 42 cm.

Ly—Antenna coils in proportion

Ly—35 t., No. 22 enamel wire 3" dia. coil

L—20 mh. r.f.c. 0

Fig. 8. Suggested circuit for a superregen-
erative detector suitable for use in calibrat-
ing the u.hJ. signal generator. C, con-
sists of a single rotor plate and bearing
taken from a Cardwell midget conden-
ser, and a split stator plate made from a
piece of aluminum gs shown in the
sketch. The whole unit is mounted on a
polystyrene block about 4” square. The
coils are fastened directly to the stators
by means of small screws tapped into
the plates. Small lugs are soldered to
the coils for terminals. On the lower fre-
quencies (up to approximately 300 mec.)
tuning is done with the 1-7 uufd. trimmer,
adjusted with a neutralizing tool, and C,
used for fine adjustment. Above 300 mc..
C. is removed and all tuning done with C,.

heard. The u.h.f. oscillator will then
be on 304 megacycles, and the point
marked. By repeating this progress
of spotting the second harmonic of a
calibrated frequency of the u.h.f. gen-
erator and then tuning the generator
to the receiver, the calibration curve
can be completed.

Errors in plotting the first points
will be magnified each time a higher
harmonic is used, so great care must
be taken in reading and setting dials.
Once this initial calibration is finished
the accuracy of calibration can be
checked with the harmonics of crystal
oscillators. A preliminary calibration
is necessary before the harmonics of
low-frequency equipment can be used,
because otherwise it is impossible to
identify the proper one.

There it is: a continuously variable
signal generator tuning from 135 to
465 megacycles with a trifle more out-
put on the highest frequencies than
on the lower ones, or a range of from
135 to over 500 megacycles -with a
slight reduction in output on the high-

est frequencies.
B0~
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oF HI ’RMN TIC SEALING

HERMETIC SEALING—A wondrous process which was a
governmen; “Must” when ordering Transformers and Re-
actors for war use. At that time we could take no chances

IN PEACE—we at KENYON are of the opinion that such
expense is not warranted. Past performance of ordinary
transformers shows conclusively that sealing in a metal

case with humidity proof compound along with proper
mechanical design is sufficient. This conclusion is self-
evident if you will weigh all cost factors involved.

on faulty equipment that might seriously hinder military
operations and inadvertently cause unnecessary loss of life
among our fighting men.

SMALL AUDIO-COMPONENTS — KENYON has devel-
oped a range of case sizes (illustrated) which are adapt-
able to Hermetic Sealing and also to a new exclusive
KENYON PROCESS. Despite the fact that the danger of
moisture damage is greater in the small audio-component,
we feel that our exclusive KENYON PROCESS is more
than adequate. While it does not make 100% of the
units proof against a five-cycle test, it does make
all units impervious to salt water immer-
sion Over narrower temperature ranges

—and is very much less expensive.

EXPENSIVE—yes, but added costs meant little when the
only thing really important was winning the war.

. R

The saving involved by this
new Process is so substantial
that the cost of the few re-
placements that might be
saved by Hermetic Sealing is
more than offset by this much
lower original cost.

T

it

g

The items illustrated are only a
few of the many possibilities offered
by KENYON. We will be more than
happy to supply complete details on
request.

Write Now For 1945
Hlustrated Catalog

&0

EXCELLENCE

840 BARRY STREET

| nt- NEW YORK, U.S. A.
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FOR THE
SERVICE
DEALER

We have, ready for immediate delivery, a com-
plete stock of tools, replacement parts, inter-
communication systems. puhlie address systems,
test equipment . . . everything in radio equip-
ment for the progressive service dealer. For big
profit items . . . for quick delivery . . . place
your order now with Leo.

6 TUBE AC-DC KIT

Complete,
ready for
assembly.

$23.75

Cat. No. 7-691

A two-band, superheterndyne kit with all
tubes, speaker, chassis, and all parts for easy
assembly. Broadeast band from 540 to 1620
KC. Short wave from 5.7 to 18.3 MC. Cab-
inet, $5.25.

WRL MULTITESTER

All purpose tester.
Money back
guarantee.

$18.75

less leads
Cat. No. 16-439

Handles AC DC Voltmeter, DC Milliammeter,

high and low range Ohmmeter. 3” meter with

sturdy D’Aronsval movement. Size 53%x8x3%
i

| Exclusive at WRL!

L] Our latest fiyer . _ .
3 12 page V-J edition
of merchandise and
radio values. .FREE.
Handy Tube-Base

Calculator . .25¢
Giant Radio Reference
Map, 31x45 ft...15¢

MAIL TODAY &N

Wholesale Radio Lahoratory = |
744 West Broadway Council Bluffs, lowa

|

|

|

| O Rush WRL Multitesters. Cost, $_____ !
| B Send—6-tube AC DC Kits and cavi- |
|
|
|

nets. Cost, $____

O I want a tube-caleulator. 25¢ enclosed.
Ship me your radio map. 15¢ enelosed.

_l Send me your new V-J Flyer free

; Balance C.0.D.

Enclosed is $
Nam: ——
Address -
Towt. — At
1 am [c] an amateur; [J experimenter;

- service man.

We invite industrial inquiries
for electronic equipment and
devices of al] kinds.

QUICK SERVICE FROM LEO
‘‘same day'’ delivery service
from the heart of the nation
. « » On anything in radio.
Order today.

L holesale.

RADIO LABORATORIES
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{
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FROM OUR READERS

SUGGESTIONS

CeeW'N THE September issue of your

valued magazine in which Mr.
Willoughby favors only the licensing
of radio servicemen and women hold-
ing a diploma from some school I cer-
tainly do not agree with Mr. Wil-
loughby.

“My experience in the radio field
dates back to 1916, on up to the pres-
ent day. I have seen many graduates
holding a diploma who did not even
learn the simple color codes, much less
the theory of radio. I can point out
any number of such so-called gradu-
ates that would be licensed but had
never made a clean solder joint.

“Just where does Mr. Willoughby
get the belief that radio schools should
be the higher up in determining a
man’s fitness for license?

“Why not license servicemen and
women according to training, experi-
ence, and necessary tools and test
equipment to do a decent repair job?

“Let’s hear from some of the older
radiomen with fifteen or twenty years
or more experience.

“Yours for better service work.”

Irving G. Couvillion, Sr.
Marksville, La.

* * *

QQI WOULD like to reply to Major
Ed. M. Hoskinson whose letter
appeared on Page 144 of the October
issue of Rapio NEwS.
“In his selection of a serviceman, he

|has said he wanted one who specialized

in one brand of radio, namely his own.
I would like to have the good Major
shown a complete set of Rider’'s Manu-
als which, as most of us know, consti-

[tute a most monumental piece of work

in gathering and assembling facts con-
cerning every radio made. Unless the
serviceman is a factory representatijve
and is maintained in the field by the
factory he cannot afford to specialize.

“I have no place in my organiza-

| tion for the specialist and neither does

Puget Sound Navy Yard where I work.

|I repair RCA, Bogen, Western Electric,

Executone sound systems aboard war-
ships of the U. S. Navy, and I couldn’t
hold down my job if an RCA job came
in and I said ‘I specialize on West-
ern Electric equipment.” As to the
squawkers about service trained radio-
men getting in the business, O.K. let
them come. The really good ones will
be there pitching because they would
have been there, army training or no
army training. You can’t hold a good
man down. I'm not going to fight GI
Joe for a job. I'm going to help him
if I can. Why? Because brothers he
saved my neck by getting shot at and
suffered instead of me, and I appreci-
ate that no end. So, if some Joe gets
my job because I'm not a veteran, well
he earned it. No really competent

www americanradiohistorvy com

serviceman will worry about compe-
tition. His customers know him and
know his ability. GI Joe will build up
his clientele also and there’s enough
for all who play the game square. I
agree on neatness and a pleasant per-
sonality. I always try to please my
customers at my own shop and give
them’ the most for their money. I've
repaired radios for over twenty years,
the last ten in this community and I
like my neighbors and they like me.
If I cheated them or put in second
grade material, they would soon find it
out.

“Good-will isn’t sold over counters,
but it is in the little human relations
between a serviceman and his cus-
tomer. A serviceman’s education just
starts with a technical education,
Major, and I do hope the Army taught
those boys ‘How to make friends and
influence people.” That is necessary in
successful business dealings. I could
go on for hours here on my pet sub-

ject.” W. A. Ritchie
Bremerton, Washington
* * *
STRIKE ISSUE
ee ST received my November

1945 Rapio News. It's one of
the best you have ever published. I
have had Rapio NEws either by sub-
scription or newsstand for many years
and I certainly enjoy the items.

“But, the tops to me is Boord's
Short-wave pages. That is the best
crowd of stations and times for the
reception I have ever seen . . . This
item alone is well worth the price of
subscription, Keep it going.”

Charles G. Shaffer
Buffalo, N. Y.
* * *
NATIONWIDE ORGANIZATION
Cel HAVE read the various argu-
ments and articles in Raplo
News regarding licensing radio repair-
men, and here is my answer to them
all. If the fellows in the business
would spend more time learning more
about radio so they can do an even
better job than before, and less wor-
rying about the beginners and tinker-
ers, they will find plenty of work com-
ing their way. The public is quick to
find out who the serviceman is in the
community that can do a real job on
their radio. -

“With over twenty years’ experience
in radio service I find plenty to learn
and study about in radio and electron-
ics. Knowing how and doing all of the
work right brings the customers, and
their advertising of your work travels
far and wide.

“Instead of licensing we should
think more of a non-union radio serv-
icemen’s nationwide organization that
would enable us to throw some weight
around when we need, such as now in

RADIO NEWS
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The 0l 97 was born 50 years too soon.

THAT FAMOUS OLD WRECK WOULD NEVER HAVE OCCURRED
WITH MOTOROLA RIDING IN THE ENGINEER’S CAB...

Not only does Radiotelephone add new safety to
modern railroading, it greatly increases the efficiency
of almost every phase of operation. Now, engineers,
conductors and train dispatchers are in constant con-
tact with each other for split-second action at all times.
In everyday routine railroading as well as in emer-
gencies, Motorola F-M 2- and 3-way Radiotelephone
pays big dividends in safety, economy and efficiency.
It is significant that the first Federally licensed rail-
road radio used Motorola equipment exclusively.
Motorola is an experienced hand at mobile communi-
cations equipment. Highway police of 34 states, rail-
roads, public utilities and many other public service
agencies depend on Motorola for 2-way communica-
tion. Ask Motorola engineers to show you how F-M
Radiotelephone can increase the efficiency of your
operation. Write today! i

MFG. CORPORATION « CHICAGO 51
COMMUNICATIONS AND ELECTRONICS DIVISION

F-M & A-M HOME RADIO « AUTO RADIO = AUTOMATIC PHONOGRAPHS = TELEVISION = “HANDIE TALKIES™+ POLICE RADIO « RADAR

Jannary, 1946
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Radiomen’s Headquarters

BUFFALO RADIO SUPPLY

219-221 Genesee St., Dept. N
Buffalo 3, N. Y.

All Kinds of Radio Tubes in Stock
at Best Wholesale Prices

Mail in your orders for all types needed,
not just the critical numbers, and we'll try
to fill them completely ! !!

All Ballast Tubes $.37

Gold-Plated Single Button Alidget Carbon Micro-
phone with stretched duraluminum diaphragm.
Works in any Dosition. 1Alade for Signal Corps.
I'erfect ror lapel mike or concealed or secret pick-
ups. Super Special $.95.

7 Asst. LF. Transformers in Aluminum cans—
$1.98; 5 Asst. Unshielded Oscillator Coils—$.69;
Bakelite A.C. plugs per 100—$2.00; Spring Ac-
tion Cube Taps per 12—$1.00; Sensational Speedex
Wire Strioper that cleans solid or stranded wire
instantly at rate of 1000 ends per hour—$3.52;
General Electric 2000 ohm per volt 3%” founda-
tion meter with ohms and volt scales—11.00; 66”7
highest grade standard type 3 section car aerials
~—1.10, with low-loss lead—1.50.

Bargains in Steatite Air-Tuning Condensers with
34! Shafts. Regularly $1.30 to 2.25. Shaft length
indicated: 23 MMPF, %7 —.39; 50 MMF, 47—
.39; 50 MMF, %”—49: 75 AMOIF, V' —.49; 100
M\IF 147 —.54: 140 MDMIF, 1%”*6

Chassis cradles to support your work on the bhench

without danger of damage to coils, et¢. Work can

ge rotated and locked in position at any angle—
1.69.

Webster TRecord Changers in the new post-war

model.  One of the tinest and_ most fool-Droof
changers \\e have ever seen. Immediate deliv-
ery.  §35.95.
Bullet Crystal Mikes—5.45. Bullet Dynamic
Mikes—7. 45,

Highest Grade Signal Corp
with real leather

2000 ohm_headsets
hands and sponge rubber ear-

p.xd\—‘:{al b; Crosley switches with D.P.S.T.&
RNy D T. sections, perfect for phono-radio switches,
“ for % 1lleavy DBrass Binding osts—.03.

115V, 60 CYCLE HALF-SHELL POWER

TRANSFORMERS

4 or 5 Tube Sets, 650V, 40 MA. HT., 5V
Fil, and either 6.3 or 2.5 Fil............
5 or 6 Tube Sets, GSUV 4\) MAL y
Fil,_and either 6.3 or 2.5 Fi
6 or 7 Tube Ne
Fil, and either 6.3 or 2.5 Fil oo
7 or § Tube Sets, T00V, 70 MA. P, 3V
Fil, and either a 6.3 or two 2.5 Fil...... 2.05
9 10 11 Tube Sets, 100“' 100 ALA. 5V
Fil, and either a 6.3 or two 2.5 Fil...... 2.75
Filter Chokes, Cadmmm Plated Straps, 27
AMounting, 200, 300, 400 or 500 ohms...... .49

AUDIO TRANSFORMERS: 1 Tlate to Single Grid.
3:1, $.69; 1 Plate to Push-Pull Grids, 3:1, $.69;
Um\cxsdl Output Tapped for Various Impedances,
%gg' Single or Double Button Mike Transformers,

Condensers guaranteed 1 year.

Prices_ in Lots of
10 either 1 ty;pe or asst. 100. Afd,
50V 5

20-2 2

5 Mid,

5; 20 Afd, 150V— 0;

407 12 AIfd, 150V—.15: 10 Mrd, 450V—.27; 10
Altd, 50V—. la 8 Mfd, 450V—.23; .25 AIfd 600V
18 .1 Mfd,” 600V—.10; .05 \Itd i
02 Mid, 600V —, 08; .01 Nfd, 600V—.08; .008
Afd, 600V—. 005 and all smaller capacities in
600V rating—. 07 each: g

FAST SERVICGE
LOWEST PRICES ® COMPLETE STOCKS

3 Correspondence Cotrse=s in

|%Hr'r!|| RADIO .d ELECTRICAL ENGINEERING

ELECTRICAL ENGINEERING Sot good

&rasp of wide
eleotmal ﬁeld Prepare yonnal{ at Low
Futnrey Wy

t, for secure
mmo Eusmzznms xire. fing rourse

quicklys

in radio, public

nddreas, phoﬁo-electne work; Trains
rvicemen

mto&d badly. Dxxéloma tgx 30 l “ { -
ird or et T
WRITE & Comes of sohool eoataloga, luHLow $25 Either
e h-u »?’D'" about Course
o
DINCOLN ENCINEERING SCHOOL, Box 93!-R85 Lincoln 2, Nebr,

ECONOMICAL
PERMANENT
INSTANTANEOUS
PLAY-BACK

Confel‘e

UNINTERRUPTED
Longtime {up to12 hours) Conference
&Telephone Recordings onSafety Film
Models for Dictation “TALKIES"

MILES REPRODUCER CO..nc. 812 BROADWAY,N.Y.3
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regards to the way the tube manu-
facturers have been treating us since
the end of the war. We all patiently
went without tubes during the war,
but now the radio set manufacturers
are getting almost all the tube
output since the very beginning of
peace and they knew production could
not be in full swing for at least two
months . . . If the radio servicemen
could have had the full tube produc-
tion for that two-month period there
would be less sets inactive at the pres-
ent time and our pockets would jingle
a little louder. With a nation-wide
organization we could have a chance
to help ourselves. What do you fel-
lows think about this idea ?”
Thomas H. Bell
North Attleboro, Mass.
50—

Transmitter—28-54 Me.
(Continued from page 42)

multi-stage transmitter, it usually is
switched-in to read plate currents.
Plate current indications in quadrup-
lers are not so reliable, however, since
plate current variations resulting
from the tuning of these stages tend
to be mere dimples instead of robust
dips. A better scheme is to read the
grid current of a succeeding stage. In
this case, the meter will take an un-
mistakable upward swing when the
previous stage is correctly adjusted.

In the 28-54 transmitter, grid cur-
rents are read in each instance ex-
cept when pldte current of the 815 is
checked also. The 0-1 d.c. milliam-
meter, M actually is employed as a
voltmeter to read the drops produced
across low-value resistors by the flow
of the grid or plate currents. Thus,
when meter switch 8 is in position 1,
the meter is actuated by the drop pro-
duced across a 100-ohm resistor, R,
by grid current of the second 7C5
tube. An upward swing of the pointer
here indicates that the crystal stage
is correctly tuned. In this position of
S., full-scale deflection of the meter
corresponds to 2 milliamperes (for a
100-ochm meter).

When 8. is at position 2, grid cur-
rent of the 815 is checked by reading
the voltage drop across a 100-ohm re-
sistor, R, produced by the flow of
rectified grid current. In this posi-
tion, M is converted into a 0-1% d.c.
voltmeter by the 500-ohm multiplier
resistor, R:. An upward swing of the
pointer here indicates correct setting
of the second 7C5 stage and of the
815 grid tank. Full-scale deflection
of the meter, with 8. in this position,
corresponds to 5 ma.

When 8. is at position 3, the milli-
ammeter is converted into a 0-2 d.c.
voltmeter by the 2000-ohm multiplier
resistor, R;. Here the meter is actu-
ated by the voltage drop produced
across the 10-ohm resistor, Ry, by 815
plate current. A dip of the pointer
here indicates correct setting of the
815 plate tank. Full-scale deflection

www americanradiohistorvy com

of the meter in this position of S. cor-
responds to 200 milliamperes,

It may appear offhand that consid-
erable trouble might be expected in
taking the 815 grid current reading,
since this deflection of the meter de-
pends upon the correct setting of two
tank circuits, L.-Cy; and Ly-C... How-
ever, little difficulty actually is ex-
perienced if the grid tank is set ap-
proximately before tuning L.C., and
then “trimming” with the grid tank.
The task is made still easier if the
transmitter has been pre-adjusted as
will be explained under Tuning Up.

Power Supply

The power supply components are
mounted on the left-hand end of the
chassis where they may be seen in
Figs. 1, 3, 4, and 5. This is a simple
arrangement which is no more com-
plex than the power supply section
of a home radio and it is of approxi-
mately the same physical size.

The transformer, T, supplies 5 v.,
6.3 v, and 770 v. (center tapped) at
180 ma. In operation, the 7C5 and

815 plates receive slightly more than

300 volts d.c. The single filter choke,
CH, is rated at 15 henries, 200 milli-
amperes d.c. A plug-in dual 20-gfd.
electrolytic filter capacitor, Cu-x, is
employed. The bleeder, R, is a 25,-
000- or 30,000-ohm, 75-watt vitreous-
enameled wirewound resistor.

The power-line bypass capacitors,
Cyx and C, each are .1 #fd., 600-v.
tubular components. While a 115-v.,
6-watt pilot light has been employed
in the writer’s transmitter and has so
been indicated in Fig. 6, a 6.3-v. lamp
may be connected between the trans-
mitter chassis and point “X” of the
6.3-v. winding of transformer T,. A
recessed male power plug is mounted
on the rear lip of the chassis for in-
sertion of the line plug and cord. No
power-line switch was included in the
transmitter shown, since it was in-
tended that the line cord be run to
a central switching panel in the trans-
mitter rack. However, the individual
builder may include one if he desires.

Relay Terminals

The relay terminals (the ceramic-
insulated through-chassis posts seen
on the rear lip of the chassis in Figs.
3 and 4) are in series with the high-
voltage center tap of transformer T,
and ground (chassis). When these
terminals are short-circuited by a re-
lay, send-receive switch, or jumper,
plate and screen voltages are applied
to the ‘transmitter stages; the voltage
is removed when these terminals again
are open-circuited. In this the trans-
mitter may be shut off during listen-
ing periods without extinguishing the
tube heaters.

Modulator Input Plug

The modulator input plug (See Fig.
6) admits audio power from an ex-
ternal modulator unit and applies it
in series with the d.c. power supply
and plate-screen circuit of the 815.
The modulator input plug is mounted
on the rear lip of the chassis (See

RADIO NEWS
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on the most sensational develop-
ment,- hitherto undreamed of,
in amateur radio history! There
isn’t a *ham” operator in the
United States, or in the entire
world. for that matter, who
won't be interested in know-
ing what is behind this curtain.

Watch for the Kluge advertise-

ments to follow.

The Kluge secret will soon be

a reality

1031 N. ALVARADO - 'LOS ANGELES 26, CALIF.

il Hm | plll”““llng,_: |
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Figs. 3 and 4) and the companion
socket is attached to the modulator
output cord. When modulation is not
employed, an identical socket having
its terminals connected together by
means of a jumper must be inserted
in the plug to complete the 815
“B-+” line. The sockets and plugs
shown in the illustrations are Jones
type 5402 CCT and P402 AB com-
ponents.

Assembly and Layout

been utilized. Each component has
been placed in its most efficient elec-
trical position—that is, where short-
est leads might be obtained.

Top views are available in Figs. 1
and 4, rear views in 3 and 4, and de-
tails in Figs. 4 and 7.

The excitability of the 815 demands
that the final amplifier plate tank be
mounted above the chassis and the
grid tank underneath. Furthermore,
all of the exciter tank Ilikewise
must be mounted below chassis. In

Although the top views of the trans-
mitter would seem to reveal a lot of
“breathing space,” the underchassis
photographs (Fig. 5) show that every
available square inch of space has

order to complete the job of shielding
and to discourage self-oscillation in
the final amplifier, the 815 is mounted
through a 233”-diameter clearance

hole in the chassis to such a depth

G-C Radio
Service
Cement

The
Cement for
Speaker and

G-C Dial Drive

Radio Work.
FREE Cables Especially suit-
STEEL G-C has a complete line of ublenﬁf:gr :: -
CABINET Dial Drive replacement ™¢ l

place mde nt
cones and re-
pairing rattling and torn
cones. Alsoused on glass,
to seal adjustments, hold
wires in place, etc. Depend-
able, vibration proof, water-
proof and fast drying.

cables. Available hy the
spool for prompt servicing of
all sets. Every Serviceman
should have a complete as-
sortment. Best quality~—extra
strength. Preferred by Radio
Men everywhere.

Write for New G-C Catalog No. 146 o
and G-C Dial Belt and Service Book s

Immediate Delivery onall G-C Products
Radio Parts Jobber |
C PRODUCTS

G-C Dial Belt Kits

e Every Serviceman needs a G-C
W Dial Belt Kit. Save money—be
ready for that repair job. Finest
woven fabric replacements.
Easy to install—no sQrelch.—-no
adjustments. Supplied in kils of
25, 50, 100, 200 or 300 Belts
in sturdy metal box with slide-
in drawer. Free Belt Guide and
measuring device.

Order From Your
ALWAYS ASK FOR G-

"GENERAL CEMENT MFG.

.. ROCKFORD, ILLINOIS '+ -

o

T
A 3§

UNIVERSAL ™ot
Model 501
RADIO oTUBE TESTER

Advanced Styling — Finest Quality
Materials and Workmanship.

Designed to give lasting service and priced

to SAVE YOU MONEY.
WRITE TODAY for SPECIFICATIONS and PRICES,

Please rush me full details and specifications

on UNIVERSAL Radic Service Instruments.

Nam .o

UNIVERSAL INSTRUMENT CO.
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that the shield pan inside the tube
is level with the top of the chassis.
In order to place the 815 correctly,
its special large wafer octal socket is
mounted on a 2%"-square steel plate
supported below the chassis by means
of four heavy brass studs (at least 34”
in diameter). This arrangement is
illustrated in Fig. 7.

Although there is good separation
between the coils, L;, L., and L, are
mounted at right angles to each other.
L, is mounted upright on a small
ceramic insulator 2" in diameter and
%" long. L. is mounted directly on
one of the threaded stator rods that
extend in the back of tuning capaci-
tor Cu. The ends of L, are soldered
directly to the stator lugs of tuning
capacitor C,.. The form on which the
link winding of L: is wound is sup-
ported from the back lip of the chassis
by means of a long threaded rod. Each
of the tanks just described may be
seen clearly in the closeup photograph,
Fig. 5. At upper left is seen the
L»-Cy; combination. The IL;-C; com-
bination is seen at left center. And
the 815 grid tank, L;-C.. is at lower
right. Directly above the grid tank,
and at right center, is the recessed plate
holding, the 815 socket. Here may be
seen clearly the studs supporting the
plate, and the 815 socket wiring.

The tuning capacitors are mounted
close to the tubes with which they
are associated. This places each tun-
ing unit some distance back of the
front panel. Long shafts extend from
the tuning dials on the panel to the
variable capacitors in the rear. Quar-
ter-inch bakelite rod, passing through
panel bushings, is run from each dial
and is joined to a capacitor shaft by
means of a flexible coupling. XEach
variable capacitor is supported from
the chassis by a pair of 3 ”-diameter
ceramic standoff pillar-type insula-
tors. It perhaps would be more ad-
visable, however, to support C.. and
Cy; on %”-diameter brass studs, in
order to obtain a low-inductance
ground to the capacitor frames and
rotors. .

The polystyrene crystal sockets, X,
to X, are mounted in a straight line
on top of the chassis along the right-
hand front edge, directly behind the
panel. Crystal selector switch &, is
mounted under the chassis close to the
crystal sockets. Its shaft bushing ex-
tends through the panel and its finger-
grip knob may be seen between the
two lower left-hand dials in Figs. 1
and 4.

Mounted along the back of the
chassis (See Figs. 3 and 4) are the
coaxial output jack, relay terminals,

modulation input plug, and power-
line socket.
For support, heavy-gauge steel

brackets extend on each end from
the top of the panel to a point on the
chassis about 4%” behind the panel.

Mechanical construction of the
transmitter is not difficult, nor is it
unconventional in any way. The usu-

< al rules of sturdy construction must

be applied throughout in the interest
RADIO NEWS
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Auciladle I,

PORTABLE, 2 WAY

RADIO TRANSMITTER
AND RECEIVER SETS

Ho. SCR-583

COMPLETE with War Dept. Manual
and READY TO OPERATE...

For pack, vehicular or ground op-
eration. Entirely waterproofed; can
be operated in driving rain. Power
output up to 40 watts. Distance
range to 80 miles. 12 Transmission
Bands, Frequency range from 2.2

to 4.6 mc. Receiver 2.2 to 4.6 mc.

Government paid $1775 forset.. .
OUR PRICE while quantity lasts

$215%

Plus Crating
F. 0. B. Chicago

——EQUIPPED WITH ———

® Radio Transmitter and Re- ® Head Sets
ceiver Set with Tubes ® Built-in Speaker
@ Accessory Chest ® Microphones
¢ Antenna and Roll Bag ® Hand Sets
® Power Unit and Power Con- © Plugs
verter Unit ® Cables
¢ Mast Bracket ® Gode Key

LEONARD ASHBACH
Company

' ELECTRONICS DISTRIBUTORS

Fhene WHilzhall 2085
151 W. HUROMN 5T. '+ CHICAGO 10, ILL.

RADIO COURSES j

e RADIO OPERATING CODE
®,RADIO SERVICING — ELECTRONICS

® REFRIGERATION SERVICING

Personal Counselling Services for Veterans
Write for Latest Trade & Technical Catalog

Y.M.C.A. TRADE & TECHNICAL SCHOOLS

7 W. 64th Street New York City

PLUG-IN TEST LAMP

Tests Everything Electrical
Speeds Up Trouble-Shooting

Used by Radio Men, Electricians,
. Mechanics and Experimenters,
Tests continuity, open circuits,
etc. ALWAYS READY! PLUGS
INTO ANY QUTLET! Only $1.50
Postpaid. FREE CIRCULAR. (Pat.

Pend.). HANLAN CO., 1419-R,
\éVe"s: Jefferson, Los Angeles 7,
-1

of electrical stability. All compo-
nents must be mounted as closely as
possible to all other components with
which they are connected. Thus, all
capacitors, resistors, and coils asso-
ciated with a particular tube must be
mounted close to that tube socket.
Capacitors C,, Cs, and Ci should be
mounted with their broad, flat faces
perpendicular to the chassis to reduce
capacitance to ground.

In all uh.f. equipment, especially
that containing wide-range tuned cir-
cuits, every precaution must be taken
to prevent mechanical shifts and bend-
ing of the chassis and panel which
will alter the positions of components,
thereby causing capacitance shifts.
For this reason solid construction must
be employed in the 28-54 transmitter.
Panel and chassis must be bolted
solidly. Use no filmsy components.
Terminal strips (insulated lugs), wire,
and cable clamps should be used lib-
erally in the assembly.

Wiring .

Use of the shortest possible leads
is the order of the day in all high-
frequency equipment. In wiring in a
single stage in the 28-54 transmitter,
the tube socket is' a logical nucleus.
In each stage, capacitors, chokes, re-
sistors, and other components may be
connected directly to the prongs of
the tube socket.

The efficiency of each of the three
stages is increased markedly by sol-
dering all “ground returns” for that
stage to a single point on the chassis.
This point conveniently may be a
grounded blank prong on the tube
socket. In the 7C5 stages, socket
terminal 4 or 5 may be used. In the
815 stage, socket terminals 3, 5, and
6 must be connected together and
grounded to chassis, so either one of
these contacts may be used as the
common return.

Regular hookup wire is employed
in the “long” wiring of the transmit-
ter. However, “B-+" leads in the 815
stage must be wired with hookup wire
having heavy insulation to guard
against breakdown to chassis on mod-
ulation peaks. Rigid wire is recom-
mended for crystal socket and crystal
switch wiring. No. 14 busbar must be
employed between the 7C5 plates and
the high end of the corresponding
plate tanks, between the two stators
of C,» and the 815 grids, and between
the two stators of Ci; and the plug-in
plate coil base. Heavy, rubber-cov-
ered, stranded wire is run from the
815 plate tank to the top-cap plate
terminals of the tube. Safety (in-
sulated) cap connectors are employed.
Heavy, rubber-covered, stranded wire
also is run from the milliammeter
terminals to the meter switch. The
twisted pair link-coupling line be-
tween L. and Ls; is made of heavy
hookup wire with thick insulation run
close to the chassis and held to the
latter by soldering lugs bent to form
miniature cable clamps. But the line
running from the link coil on L, to
the output jack, J, is a short length
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CHASSIS

MOUNTING
SOCKEY PLATE

Fig. 7. Mechanical assembly of
recessed 815 final amplifier tube.

of low-loss, low-impedance coaxial
conductor.

In wiring the 815 socket, the heater
terminals are arranged for 6.3-volt
operation by connecting together
terminals 1 and 8, and using 1 and 5
as the heater connections. Terminals
3 and 6 also must be connected to-
gether at the socket.

Tuning Up

Before attempting the initial test
of the transmitter, be sure to check
carefully all wiring -and mechanical
assembly. Proceed with the tuning-
up operations (described below) only
after a complete inspection shows all
wiring correct and reveals no loose
parts.

(1) Open the 815 plate-screen cir-
cuit by removing the special shorting
socket from the modulation input plug
on the back of the chassis.

(2) Connect a jumper between the
relay terminols on the back of the
<chassis.

(3) Throw the crystal switch S,, to
connect into the circuit a crystal on
or very near 7000 kc. )

(4) Throw the meter switch, S: to
position 1.

(5) Insert the 115-volt power-line
plug into the rear-chassis socket and
allow a few minutes for the tube heat-
ers to come up to normal operating
temperature.

(6) Starting at the high-capacitance
setting of C,, tune this capacitor slow-
ly. Shortly after leaving the maxi-
mum-capacitance end of the range,
the milliammeter will be deflected
sharply upward. At the peak of this
swing, tank circuit L.-C, is correctly
adjusted to the crystal frequency. As
the tuning of C. is continued further
in the direction of minimum capaci-
tance, another upward swing of the
meter will be noted at the opposite
end of the dial. At the peak of this
swing, tank circuit L.-C; is correctly
adjusted to the second harmonic of
the crystal frequency. It will not be
necessary to record the two dial read-
ings, since the first 7C5 stage will give
only two such meter deflections (fun-
damental and second harmonic) with
any crystal, and it will be possible to
distinguish one from the other sim-
ply by noting whether the peak oc-
curs at the high or low end of the
dial.
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" “his simple little lapel button is the
mark of a great service

It means that the wearer has received

an honorable discharge from the

armed forces of our couniry

All men and women honorably discharged {rom the
armed services of the United Staies of America—and
there will be 13,000,000 of them—are entitled to wear
this button.

It is the symbol of a service for freedom and humanity
ol which we are all proud—of a sacrifice {for which we
are all grateful.

America will not forget what they have done. To
recogmize this emblem, and to give the wearer the re-
spect and consideration which is his due, is our first
responsibility. The uniforms have been laid aside, but
heroic achievements are epitomized in these little pins.
We can do our part to make the welcome home genuine
and lasting. We are determined that their service shall
not be in vain.

(\}YF'DA?[?’

&
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-
[
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NG CO

ZIFF-DAVIS PUBLISHING COMPANY
Publishers of

POPULAR PHOTOGRAPHY J PLASTICS % RADIO NEWS ¥ FLYING vk INDUSTRIAL AVIATION Yk RADIO ELECTRONIC ENGINEERING
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5" 0SCILLOSCOPES

FROM GOV'T RADAR SCR26S
WESTERN ELECTRIC MANUFACTURED
AT A PRICE YOU CAN AFFORD

GOV'T $ 9
44 WITH ALL TUBES
®

COST

APP. $500

e 57 5BP4 Cath- 2500 volt and
ode Ray Tube 400 volt power

e Vertical and supplies
horizontal posi- 115 V 60 cycles
tioning cortrols e 2 x 2 and 5T4

L4 :;‘;fHSi’Y CCLE rectifiers

o Focusing con- » One l.’AC7 pulse
trol amplifier

o Sweep control e Two 6£5J7 am-

o Horizontal om- plifiers
plitude control o b6L6 amplifiers

10,000 SQ. FT. COAXIAL WIRE
G.E. MAKE, 10c PER FT.
SPECIAL

SIGNA(L CORPS SU)RPLUS

most New.

Telegraph
Recervers SuPer Hets. from Radar avc.
68 110 V operation with Acorn
Tubes in RF tunes 190-210 meg.

broad band with 15 tubes........ 29.95
3" BFI 05cnllo<cope Tubes.......... 13.50
EMS TESTED
GE Pyranol 8 VRV R 1.85
GE Pyranol 10 mtd 600 V. W....... 1.95
Tlarwformers Kenyon 2.5 V. 10 amps
V. TInsulation) 110 V. Pir.
Federa] 500 Wwatt Transmitter com.
plete 110 V. operation € W. (grid
od phone) .................. 1150.00
Radar SCR 268 Components W,
mfg’d BC409 Keyers Com: 59.50
BC407A ngh powered Oscillator 5KW
tubes 205 megacycles. . .. . 99.00
Rectlﬁer leh Voltage supply 15000 V.
500 mills DC-110 V. operation. ... 499.00
C43) Modulalion unit ............ 99.00
BC43GB Range unit .. ......... ..., 29.00

Detailed information on request.

All prices F.0.B. New York City.
Crating and shmpmg charges added.
Free weekly fly

Maxl Orders Promptly Filled

25% deposit,
Send for our

WORLD WIDE °°uraeir™s
88 Cortlandt St., N. Y. City

350 Pearl St.. Brooklyn, N. Y.

PLASTIC RADIO CABINETS
TO YOUR ORDER—

GOODCHILD PLASTICS CO.

160314, S. WESTERN AVE.
LOS ANGELES 6, CALIF

RADIO Enemeerivg /.

EX-SERVICE MEN can com
plete work here in shortest pos
sible time Special Prep Dep’t
Also Refresher Courses. Courses also in Civil, Eleetri-
cal, Mechanical, Chemical, Aeronautical Engineering;
Jusiness Administration, Accounting, Secretarial. Sci-
ence. Tuition, living costs low. 63rd year. Cosmopoli-
tan student body, Enter Mar., June, Sept., Jan. Catalog.

TRI-STATE COLLEGE 1616 Coticge Ave,

ANGOLA, INPIANA
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(7) Leaving C, set to the 2nd har-
monic of the crystal frequency, set Cu
to its maximum capacitance position,
and hold one terminal of a Y%-watt
neon lamp to form contact with the
plate end of L. or C,. As Ci then is
tuned slowly toward minimum ca-
pacitance, the neon lamp will glow
sharply at several points, usually four
or five, indicating harmonics of the
crystal frequency. These will be 4th
to 8th harmonics. If a 7-mc. crystal

is being used, the harmonic points

thus noted (starting from the maxi-
mume-capacitance setting of Cy) will
be 28, 35, 42, 49, and 56 mc. Only the
28-me. point is useful for amateur
operation; the other four must be
avoided. If a 6250-kc. crystal is be-
ing used, the harmonic points indi-
cated will be 31.25, 37.5, 43.75, and 50-
me. In this case, only the 50-mc. point

.will be useful for amateur operation,

and the lower three must be avoided.
It will be seen that other crystals in
the frequency range 6250-7425 ke. will
yield other useful points either in the
28-29.7- or 50-54-mc. band. The dial
settings of C. corresponding to each
of these harmonic points must be re-
corded (for each crystal employed in
the transmitter) in order to facilitate
future tuning.

If the coil and tuning capacitor
specifications given in Fig. 6 have
been followed exactly, the harmonic
points in the tuning range will cor-
respond to the frequencies just men-
tioned. If there has been any devia-
tion whatever from the Fig. 6 values,
it will be necessary to verify the har-
monic points with an accurately cali-
brated absorption wavemeter.

(8) Leaving C,; set to 28 mec., and
with C. set to its maximum-capaci-
tance position, throw meter switch S:
to position 2. As Ce then is tuned
slowly toward minimum capacitance,
a sharp upward swing of the milliam-
meter will indicate that the 815 grid
tank, L;-C.., has been tuned correctly
to 28 mec. Next, set Ci to 54 me. (or
to the highest frequency in the 50-54-
me. band afforded by available crys-
tals on 6250-7425 ke.) and tune Ca
until a sharp upward swing of the
milliammeter indicates that the 815
grid tank is correctly tuned to 54 mec.
To check at 56 mc., use 7-mec. crystal,
tune L,-C, to 14 mc., tune L.-C, to 56
me., and tune L;-C. to 56 mc. When
C: is tuned in any case for peak de-
flection, it may be noticed that “touch-
ing up” the setting of C,, will increase
the peak reading. This is because the
Cn points were taken originally with
the neon bulb in the circuit. The grid
tank tuning must be checked at every
harmonic point (desirable and unde-
sirable) for each available crystal,
and each dial setting must be re-
corded to facilitate future tuning.

(9) With the milliammeter reading
815 grid current, as described in (8),
insert the 10- or 5-meter coil, L., into
the plate circuit (insert whichever coil
corresponds to the frequency setting
of Ls;-Cu,) and slowly tune Cis, watch-
ing the milliammeter, If the 815 stage
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is adequately shielded and has no
tendency to self-oscillate, there will
be no flicker of the meter pointer as
Cis is tuned from one end of the
range to the other. If, on the other
hand, there is a sharp rise or dip of
the pointer at one or more points,
shielding is not adequate and it is
likely that the parts must be rear-
ranged in the 815 circuit. If there
is no change in the meter deflection,
proceed with (10).

(10) Throw meter switch 8. to posi-
tion 3. Complete the 815 “B+" line
by inserting the special short-circuit-
ing socket on the modulation input
plug on the chassis. Then tune Cs
slowly until the pointer of the meter
dips sharply downward. The low-
est point of this dip indicates correct
tuning of the 815 plate tank to the
grid input signal.

Practical Operation

Future tuning operations are facili-
tated by the recorded settings of the
Cn and C.. dials. The following is an
example of rapid tuning procedure.

28-29.7 mc. (1) Insert 10-meter
coil L. (2) Set 8; to crystal between
7000 and 7425 ke. (3) Set 8. to posi-
tion 1. (4) Set C, to 2nd harmonic.
(5) Set 8. to position 2, and C: to
recorded setting corresponding to 4
times crystal frequency. (6) Set Cu
to 4th harmonic of crystal frequency,
noting upward swing of meter. (7)
Re-set Cu and C:. for highest swing.
(8) Throw 8. to position 3 and adjust
Ci» for minimum dip of meter.

Note: Another scheme would be to
set L,-C, to the crystal fundamental
and L.,-Cu and L;-Cy. to the 4th har-
monics of the crystal.

50-54 me. (1) Insert 5-meter coil L.
(2) Set 8; to crystal between 6250 and
6750 ke.  (3) Set 8. to position 1. (4)
Set C, to 2nd harmonic of crystal fre-
quency. (5) Set S. to position 2, and
Cr. to recorded setting corresponding
to 8th harmonic of crystal frequency.
(6) Set C. to 8th harmonic of crystal
frequency, noting upward swing of
meter. (7) Re-set C,, and C. for
highest swing. (8) Throw 8. to posi-
tion 3 and adjust €., for minimum
dip of meter.

Loading Duaring Tests

It is inadvisable to make tuning
adjustments over a long period with-
out a load of some kind connected to
the 815 output. For this purpose a
dummy antenna of any one of the
conventional designs may be concen-
trically-connected to jack J.

Modulator Requirements

A satisfactory audio power stage
for 100 per-cent modulation of the
28-54 transmitter may be connected
through a cord socket to the modula-
tor imput plug on the back of the
chassis. This audio stage, which
should be of the transformer-output
type, must have an undistorted r.m.s.
power output of 20 watts and an out-
put impedance of 2340 ohms.

—B0-
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nvshe o he Naked Eye

bot yov'll want

these® in

your Plastic Parts

WheEeTsER you're interested in food

machine housings or any other larger
parts, the same thing applies—these
hidden qualities add zalue to your
product:
1. Minimized internal stress
2, Uniform density
3. Most thorough cure possible
s ¢ 4. Better finish
5. No “weld” lines
6. Generally improved
properties
7. Less or no washing of
inserts (fewer rejects)

These are seven of the by-products of
incorporating Heatronics (radio fre-

quency pre-heating) into standard
molding techniques. And they’re
qualities you'll probably want in your
next molding job.

We've been developing Heatronic
molding standards since one of the
first units in the industry was de-
livered to our plant—today we can
show you a large and still-growing
Heatronic installation, as well as
many outstanding molding jobs ac-
complished through its use. We do
the whole job, of course—designing,
mold-making, molding and finishing
—and we can talk business,
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If you’re interested in these plus-
values in plastics, ask for a Kurz-
Kasch engineer,

¢“A Businessman’s Guide
to the Molding of Plastics’®

Send for your free
copy of this illus-
trated brochure.
Just write to Dept.
7 on your etter-
head and we’ll
send it with our
compliments.

s G i

e iha s lding of Hasne |

THE WAR BONDS YOU KEEP
ARE THE BONDS THAT COUNT

Kurz-Kasch

>, For over 28 years Planners and Molders in Plastics

Kurz-Kasch, Inc., 1429 South Broadway, Dayten 1, Ohio. Branch Sales Offices: New York ® Chicago ® Detroft
Indicncpelis ® Los Angeles ® Dallas o St, Louis ® Toronto, Canada. Export Offices: 89 Broad Street, New York Citv
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PHONOGR PH
RECORDS

FOR TESTING AND

DEMONSTRATION WORK
Use them in your engineering dept.—for dem-
onstration work, sales booths, ete. Current
popular numbers—slightly used but guaran-
teed playable.

1000 for 150

SATISFACTION GUARANTEED

s TA R K’s 509 So. State St.

Chicago 5, Il
E““\“ Ll gt /4 ’I”
SURPLUS %
BARGAINS

ﬁ- 0 W AA.-;‘\
= S

m

BIG SAVINGS
Hundreds of specials
for RADIO SERVICEMEN
CATHODE RAY TUBES
POWER & TRANSMITTING TUBES
HEADPHONES, etc.

HARD TO-FIND TEST METERS

7 LB. RADIO PARTS ASSORTMENT

“‘gold wmine’’ for the radio serviceman. Hundreds
of valuable radio parts, including rivets., sol ering
lugs. sockets, coils, 1esnstoxs condensers, switches,
transformers, etc. An amazing value. Money-back
guarantee.

KI30R — FULL 7 POUNDS ONLY 3173

War Surplus Bargain Book
Page after page of war surplus
and other bargains for the radio
serviceman; o specials for
home. shop and outdoors.

IT'S FREE! WRITE TO-DAY

50% 5o, STATE _.'I'HLEI.

STARK’'SER |
: WL cricARD -5, ILLINDIS |

" SPEAKERS RECONED!

4"—$1.15

7—$1.35
57—$1.25 3

7—$1.85
Plus Transportation

Prompt Service—Expert Workmanship

Yonk Radio

DISTRIBUTING COMPANY
Quality Parts ior the Radio Profession

545 No. Water St. DECATUR 22, ILL.

10”"—$2.25
127—$2.50

®Ted McEtroy

World"s Largast I!.ilurftchrrqr qf H
Wiraless Talegraphic Apperaiss.

CEMPLETE CENTRAL SFFIGE CauirmEsT

:.-MnEIrny Manofacturing Gorp.

82 Brecklise Aveswe «  Bustes, Massoehosetis
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anufacturers’ Literature

Readers are asked to write directly to the manufacturer for the liter-
ature. By mentioning RADIO NEWS, the issue and page, and en-
closing the proper amount, when indicated, delay will be prevented.

In view of the present paper shortage. a limited number of copies of the
booklets described herein are printed. Manufacturers will endeavor to comply
with all requests: however, if your copy is not received after proper request

has been made.

REGULATOR BULLETIN

Bulletin 164, featuring automatic
voltage regulators, is offered by the
Superior Electric Company to cover
a wider selection of applications.

All available ranges of the stand-
ard regulators are listed, together
with a description of recent mechan-
ical and electrical improvements. In
addition to illustrations of automatic
voltage regulators, a number of typical
application photographs are also in-
cluded.

Copy of Bulletin 164 may be se-
cured from the Superior Electric Com-
pany, Sales Department, Bristol, Con-
necticut.

NEW CANNON BULLETIN

The Cannon Eleciric Development
Company announces as ready for dis-
tribution its revised edition of the
Type “K” Bulletin.

The 64-page book contains valuable
information on “K” and ‘“RK” plugs,
receptacles, dust caps, junction shells,
stowage receptacles for aircraft, in-
struments, radio, motors, geophysical
eguipment, and general electrical ap-
plications. Of further interest are
the many photographs, expleded views,
production illustrations, orthographic
dimensional sketches, and application
pictures, included in addition to the
data on the various styles of “K” con-
nectors.

For free copy of the bulletin, appli-
cation may be made directly to the
Cannon Electric Development Com-
pany, Catalog Department, 3209 Hum-
boldt Street, Los Angeles 31, Califor-
nia.

PIEZO-ELECTRIC CRYSTAL CATALOG

Announcement of a new Piezo-
Electric Crystal Catalog is made by
the Adireon Manufacturing Corpora-
tion.

This booklet features a wide vari-
ety of standard and special types,
principally the Octal type, with cylin-
drical metal shield and standard eight-
pin base; three-pin, two-channel, air-
craft type; standard two-pin phenolic
holders for various kinds of mobile
and stationary installations (banana
or pin plugs); and variable air-gap
mounting with screw-top electrode.

Of particular interest is the new
compact type designed for commercial
transmitters or receivers where space
is at a minimum, and where the crys-
tal will be incorporated in circuit like
a resistor or condenser. Supplied in a
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it most likely will indicate that the supply is exhausted.

molded case with wire leads at fre-
quencies of 2-10 megacycles, the unit
may also be furnished as an i.f. filter,
with soldering lugs, at 455 kc. or any
specified frequency.

For copy of the catalog, address re-
quest to the Aireon Manufacturing
Corporation, Advertising Department,
Kansas City, Kansas.

CATHODE-RAY TUBE BULLETIN

In a bulletin entitled “DuMont
Cathode-Ray Tubes for Television,”
the Allen B. DubMont Laboratories,
Inc., presents a comprehensive selec-
tion of numerous types and sizes of
cathode-ray tubes particularly adapted
to television reception.

The pamphlet lists and also illus-
trates several 5-inch, 7-inch, 10-inch,
12-inch, and 20-inch tubes of both
the electrostatic and the magnetic de-
flection categories, together with the
more significant characteristics. An-
nouncement is also made of the de-
velopment of a new 15-inch magnetic
deflection tube. In each instance the
useful picture area is given.

The Allen B. DulMont Laboratories,
Inc., 2 Main Avenue, Passaic, New
Jersey, will be glad to furnish copy
of the bulletin in question.

'FINE WIRE BOOKLET

“Fine Wire of Special Materials”
is the name of an 8-page booklet pre-
pared by Robert L. Zahour of North
American Philips Company, Inc. It
brings to the trade in graphic por-
trayal the steps in the manufacture
of fine wire of nickel alloys, precious
metals, ete., for precision electronic
and electrical applications. Up-to-
date manufacturing methods and prob-
lems connected with wire .002” to
.0007” in diameter, and smaller, are
discussed. The pamphlet covers im-
portant steps in producing a good dia-
mond die; drawing the wire; methods
for checking diameter, elongation,

. tensile strength and ohmic resistance;

and x-ray diffraction examination of
atomic structure, etc.

Ten photographs add to the interest
and understanding of the subjects cov-
ered.

Copy of the booklet may be had
from the Wire Division of the North
American Philips Company, Inc., 100
East 42nd Street, New York 17, N. Y.

ELECTRICAL INSULATING FOLDER
The Continental-Diwamond Fibre
Company offers to design and produc-
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tion engineers its quick-reference fold-
er of electrical and mechanical prop-
erties entitled “Engineered Electrical
Insulating Materials.”

Brief descriptions and photographs
of the products are given, together
with comprehensive graphs showing
dielectric strength, power factor, di-
clectric constant, tensile strength,
compressive strength, impact strength,
specific gravity, and moisture absorp-
tion.

Engineers may obtain copy of this
reference folder by writing the Con-
tinental-Diamond Fibre Company,
Newark 49, Delaware.

POWERSTAT BULLETIN

To cover recent developments of the
Powerstat variable transformers, Bul-
letin 149A has been issued by the
Superior Electric Company.

The bulletin contains general and
specific information pertaining to mo-
tor-drives, capacities, and applications.
Illustrations included are line draw-
ings of a variety of circuit arrange-
ments in which the Powerstat may be
used, graphs showing performance
data, outline dimensions of certain
models, and application photographs.

Further information regarding Bul-
letin 149A will be supplied by the Su-
perior Electric Company, Sales De-
partment, Bristol, Connecticut.

CRYSTAL RESEARCH LAB CATALOG

Crystal Reseurch Laboratories, Inc.,
which specializes in the mass produc-
tion of crystals ground to critical tol-

erances, presents in attractive eight-
page form a pamphlet covering the
development, work, and products of
its company, and listing the standard
and special types of crystals available.
The different types of crystals man-
ufactured are depicted in both illus-
trated and descriptive form, and fea-
tured on the back cover is a series of
photographs in the facsimile of a
movie film strip, showing the various
consecutive steps taken in production
from the raw quartz to the finished
crystal.  Also included are numer-
ous illustrations of plant facilities.
A free copy of this catalog may be
secured by writing the Crystal Re-
search Laboratories, Inc., 29 Allyn
Street, Hartford 3, Connecticut.

CONTROLS CATALOG

Thermostats and pressure switches
for a wide variety of requirements are
listed in “Condensed Catalog and Price
List, No. 4591-C, issued by the United
Controls Company.

Among those fully described as well
as illustrated are liquid immersion
thermostats, room-type thermostats
for heating and cooling control, air-
craft-type temperature and pressure-
vacuum controls, pressure switches
for various applications, explosion-
proof and dust-tight pressure and vac-
uum controls, and pressure and vac-
uum switches. A listing of electrical
ratings adds to the value of the 12-
page booklet.

The United Electric Controls Com-
pany, 69-71 A Street, Boston 27, Mas-

sachusetts, will furnish copy of the
catalog upon request.
BARREL BOOKLET

In a 16-page brochure, the Federal
Machine and Welder Company makes
available information covering steel-
container-making equipment.

Profusely illustrated, this attractive
booklet shows many styles of steel
containers, as well as the equipment
used in their manufacture. Detailed
description accompanying the photo-
graphs builds interest in the step-by-
step story of the steel drum. A sche-
matic layout of the Federal barrel
plant shows the location and various
types of equipment employed in the
production of the steel containers.

A booklet will be supplied upon writ-
ing the Federal Machine and Welder
Company, 212 Dana Street, Warren,
Ohio.

ELECTRONIC EQUIPMENT LIST

Available to manufacturers, distrib-
utors, and industrial users, the Elec-
tronic Corporation of America an-
nounces its second catalog listing of
electronic equipment and components.

The new catalog illustrates many
of the more desirable items and lists
a greater variety and larger quantity
of condensers, resistors, variable con-
densers, sockets, and other equipment.

Interested individuals, as mentioned
above, may obtain further information
from the Electronic Corporation of
America, 45 West 18th Street, New
York, N, Y.

i
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NEW ENGINEERING * NEW DESIGN * NEW RANGES

30 RANGES

Voltage: 5 D.C. 0-10-50-250-500-1000 at 25000 ohms

per volt.

5 A.C. 0-10-50-250-500-1000 at 1000 ohms

per volt.

Current: 4 A.C. 0-.5-1-5-10 amp.
6 D.C. 0-50 microamperes — 0-1-10-50-250
milliamperes—0-10 amperes.
4 Resistance 0-4000-40,000 ohms—4-40 megohms.
~-10 to +15, 429, 443, 449, +55
Condenser in series with A.C. volt

6 Decibel
Output
ranges.

Model 2400 is similar but has D.C. volts

NEW “SQUARE LINE” metal case, at-
tractive tan ‘‘hammered’’ baked-on
enamel, brown trim.

PLUG-IN RECTIFIER--replacement

in case of overloading is as simple as
changing radio tube.

READABILITY —~the most readable

of all Volt-Ohm-Milliameter scales
—5.6 inches long at top arc.

. RED«DOT LIFETIME GUARANTEE
on 6" instrument protects against
defects in workmanship and material.

MODEL 2405

VolteOhm*Milliammeter

25,000 OHMS PER VOLT D.C.

Ranges at 5000 ohms per rvolt.

Write for complete description

January, (946
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What’s New
(Continued from page T2)

This new video amplifier operates on
a voltage of 110 to 120 volts, 60 cycles
with a power consumption of 100
watts. A compact unit, it weighs 35
pounds complete with tubes and probe
and occupies a space of 73" by 9” by
203 ".

This amplifier is a product of United
Cinephone Corporation, Torrington,
Connecticut.

U.H.F. WAVEMETER
General Radio Company has an-
nounced a new wavemeter for rapid
measurements of frequency in the
range of 240 to 1200 megacycles. It
is the type 1140-A u.h.f. wavemeter,

which covers the frequency range in a -

single direct-reading range with an
accuracy of = 29,

The tuning element is a butterfly-
type tuned circuit which is coupled to
a standard cartridge-type crystal de-
tector. Crystal current, as indicated
in a microammeter, gives an indication
of resonance. Where the available
power is not sufficient to actuate the
microammeter, the reaction of the
wavemeter upon the current in the
circuit under measurement can be
used.

This new wavemeter has a net
weight of 3% pounds and measures

3%" x T%" x 4%" over-all. The entire
assembly is housed in a small molded
plastic case that can be conveniently
held in one hand. i
Further information may be ob-
tained from General Radio Company,
Cambridge 39, Massachusetts.

COIL VARNISHING MACHINE

A  semi-automatic coil varnishing
machine was designed at Clippard
Instrument Laboratory, Cincinnati, to
impregnate government order r.f. coils
with a uniform coating of varnish
requiring close tolerance on over-all
diameter.

The machine is driven by a 1/32 h.o.
synchronous motor. The motor shaft
extends into a sealed gear box, worm
driving a shaft at 50 to 1 ratio, coup-
led to the rear varnish drum in the
varnish unit at the right. This shaft,
in turn, chain-drives the forward drum
shaft at 1 to 1 ratio, making boh
drums revolve in the same direction.
Weight of varnish film is controlled
by adjustable scrapers abutting the
horizontal surfaces of both varnish
drums.

AMATEUR COMMUNICATIONS
RECEIVER
Announcement of a new professional
type amateur receiver, designated as
HQ-129-X, is made by the Hammar-
lund Manufacturing Company, Inc.
This model, the manufacturer advises,
is designed to meet all the demands
of the discriminat-

in xpert but is
PAPER anvo TRANSPARENT: i wione ine

for the

RADIO

ELECTRICAL

Exacting specification work in large
or small quantity lots. Prompt De-
livery. Get quotation on Condenser

Tubes, Socket Liners, Etc. Etc.

16th Sireet
N Y.
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and
FIELD

price range of the
amateur

average
and short-wave
fan. It will replace

the companv’s well-
known HQ-120-X,
and is described as
embodying a num-
ber of engineering
refinements result-
ing in improved
performance.

The receiver fea-
tures the full fre-
‘2 lquency range of 54
‘{to 31 mc., accurate-
“|ly calibrated; band
i |spread with 4 cali-
brated ham bands
and one arbitrary
scale; variable se-
lectivity crystal fil-
ter for phone as
¢ \'well as code recep-
tion; low-drift beat
oscillator for code
and aid in locating
stations; antenna
compensator to
provide maximum
image rejection and

SPIRAL
WOUND

Diameters:

1/16" to 3

high sensitivity;

voltage regulation

reducing effects of
line voltage fluctu-
ation; compensated
oscillator to reduce
drift during warm-

www americanradiohistorvy com

up; new type automatic ‘noise limiter,
reducing many types of interference;
headphone jack which cuts out
speaker when phones are used; three
amplifier stages; two audio stages
with improved tone quality; eleven
tubes, including voltage regulator and
rectifier; and a cabinet streamlined in
appearance, finished in attractive two-
tone gray, black knobs and escutcheon.

Further information on this product
may be obtained from the Hammar-
lund Manufacturing Company, Inc.,
460 West 34th Street, New York 1,
N. Y.

"WATCH DOG'" STARTER

General Electric Company has now
available a new “Watch Dog” starter
for 15- and 20-watt fluorescent lamps,
especially suitable for commercial and
residential lighting fixtures.

Among its outstanding features are

the precision lamp starting and dead
lamp lockout. This new G-E device is
timed to light the lamp at the right
instant, thus conserving emissive ma-
terial essential to long lamp life and
prolonging the life of the starter. The
lockout of dead lamps quickly and
positively is made possible by close
tolerances in the starter’s mechanism,
which also eliminates blinking and
flickering. When a dead lamp is re-
moved, the “Watch Dog” is reset sim-
ply by pressing a button on top of the
starter. The new lamp is then insert-
ed, and the “Watch Dog” brings it into
the circuit immediately.

This new starter has all the fea-
tures and advantages of other “Watch
Dogs” which are available for 30-, 40-
and 100-watt fluorescent lamps, and
bears the catalog number FS-20.

TRU-SONIC COAXIAL SPEAKERS

A new speaker, developed to meet
the demand for a small, low-cost, two-
way sound reproducing assembly that
would give performance comparable
to that provided in larger, separate
two-way sound systems manufactured
by them as custom-built installations,
has been placed on the market by the
Stephens Manufacturing Company.

The assembly of the Tru-Sonic co-
axial speaker consists of a low-fre-
quency paper cone, a high-frequency
diaphragm operating into a multi-cel-
lular horn, and a dividing network,
all mounted on a rugged cast alum-
inum frame, 15%” in diameter and
9%"” in depth. A distinctive feature
is the multicellular horn, which allows

RADIO NEWS
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a vertical sound distribution of 40 de-
grees and a horizontal distribution of
80 degrees.

The speaker will be available either

with or without a modern, specially
designed cabinet.

Further details on this product will
be supplied by the Stephens Manu-
facturing Company, 10416 National
Boulevard, Los Angeles 34, California.

RECORDER TUBE

A new cold cathode recorder tube
which provides high intensity point-of-
light source for radio and wire fac-
simile receivers and many other re-
cording instrument applications has
been announced by the Industrial Elec-
tronics Division of Sylvania Electric
Products Inc., Boston, Massachusetts.

It is a modulator glow tube of the
crater type that is rugged and depend-
able for facsimile and sound-on-film
recording; oscillograph timing mark-
ers; stroboscopic devices; seismic re-
corders; and photoelectric counters.
Current through the tube varies line-
arly with the signal voltage regardless
of changes in tube impedance. Used in
a typical facsimile receiver the light
output of the tube is focused through a
baffle with a sharp rectangular open-
ing to produce a spot of light .0072”
high and .0104” wide on a drum ro-
tating at 90 r.p.m. Scanning move-
ment is .0104” per revolution.

Type R-1130 recording tube is sup-
plied in a T-9 bulb with intermediate
shell octal base and may be operated
in any position. Providing a useful
light range between 3500 and 6500
angstroms, it will respond to frequen-
cies between 15 and 15.000 c.p.s. Rated

January;

The mushrooming market in home-
recording demands that all dealers be
prepared to meet the needs of these en-;

thusiasts. Give them the best—Duotone’s

Duodiscs for greater fidelity, longer wear
and noiseless reproduction. Coated with
nitrate on a base of aluminum, these
Duodiscs will sell and then resell them-
selves. Follow up with Duotone Cutting
Needles and you can’t miss. Write now

for specific prices and details.

s RELATED PRODUCTS: Duotone
_jg‘w Hardening Fluid which preserves
p:;; the recording; the Duotone “Star”
;—‘@ % Sapphire; Shadowgraphed Transcrip-
. tion Needles for quality playbacks.
e
iy
£y
L ,
i ! !

- = :

DUOTONE COMPANY
799 Broadway, New York 3, N. Y.
.

In Canada: Sni-Dor Ltd., Montreal

www americanradiohistorv com
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NOW—A REALLY HIGH-POWERED—
Radio Engineering
Library

i e

The Library um?nu- a BSipction
of booke culled from leading Mic-
ﬁr'l:l-llill publiestions in the radio
eld,

@ especislly selected by radio specialists of Mc-
Graw-Hill publications

@ o give most complete, dependable coverage of
facts needed by all whose fields are grounded on
radio fundamentals.

@ available at o special price and terms

T HESE books cover circuit phenomena, tube the-
¥ ory, networks, measurements, and other sub.
jects—give specialized treatments of all fields of
practical design and application. They are books
of recognized position in the literature—books you
will refer to and be referred to often. If you
are a practical designer, researcher or engineer
10 any field based on radio, you want these books
for the help they give in hundreds of problems
throughout the whole fieid of radio engineering.

5 VOLUMES, 3553 PAGES, 2558 ILLUSTRATIONS
. Eastman's FUNDAMENTALS OF VACUUM

. Terman’s RADIO ENGINEERING

. Everitt’s COMMUNICATION ENGINEERING

. Hund’s HIGH FREQUENCY MEASUREMENTS
. Henney’s RADIO ENGINEERING HANDBOOK

O days’ examination, terms. Special price under
this er Jess than books ught separately. ese
standard works to your library now: pay small monthly
installments, while you use the

30 DAYS' FREE EXAMINATION—SEND COUPON

- OO N

McGRAW-HILL BOOK CO.,
330 W. 42nd Street, New York 15, N_ Y.

Send me Radio !.‘nklnemnf lenra. B vOls.. for 10
S50 This few comts “roatagy. snd 85 50° monthly " hi
$2300 2 paid. or return B i. (We pay

books postpaid pay post.
age on by of first in-
stallment.)

AGAreSS ccoseeessrssssssssrssssssresssancesssnse

City and State. .

@ It’s my outright “get ac-
quainted"’ gift—abound book
of 160 ELECTRICAL SHOP
PRINTS & DIAGRAMS of fullsize
8%2"x11°. It's yours FREE. St

FOR MERELY EXAMINING THIS NEW BOOK ON .

Electronics Servicing

Now you can easily understand the prin-
ciples, operation and servicing of electronic
equipment—the newest Phase of electricity
= and radio. 400 pages. Simplified gxplanations
il of electronic tubes for welding and other in-
| dustrial application, phototubes, gas and
vapor filled tubes, ete. A ractical book for
GINNERS in electri-
city or radio. Praised by educators, union

p officials, superintendents, ete.
SEHD Nn MnNEY Here’smy offer— send coupon be-
! low. I'll'send you my new Elec-
tronics book for7days examination and my book of 150 Shop
Prints which is an outright gift to you. If you like the Elec-

tronics book send $4.95 after 7 Days; if not return the book
and you owe nothing, In either case howwerd_tm book of 150

Shop Printsisyourstokeepfree. Offerlimited—rush coupon,

FREE GIFT BOOK COUPON

H.C.Lewis, Pres., Coyne Electrical School, Dept. 16-T8,
500 S. PAULINA STREET, CHICAGO 12, ILLINOIS

Send me ELECTRONICS for ELECTRICIANS OR RADIOMEN.
Also send me bound volume of 150 Shop, Prints which I am_to
keep FREE whether I keep the ELECTROGNICS book or not. I'll
either return the Electronics book in 7 days and owe you nothin

or send yon $4.95. If I keep the book ] am also to get one year o?
technical bulletins free.

NAME Aie, I
ADDRESS e i
TOWB S Zone. STATE. l
2z

at 135 volts d.c. with currents ranging
from 5 to 35 ma.,, it requires a starting
voltage of 170 volts d.c. maximum.

ANTENNA AMMETER

A new electronic remote antenna
ammeter which operates on a new
principle without the usual thermo-
couples has been developed by the
Andrew Company.

The remotely located d.c. microam-
meter is actuated by a current trans-
former feeding a diode-rectifier tube
located at the antenna. Since the
regular thermocouple ammeters can be
disconnected most of the time, the sta-
tion using this new unit is spared the
frequent cost of meter replacement.
Station shutdowns due to thermocou-
ple failure in lightning storms may be

eliminated with the use of this new
device,

For additional details, write for Bul-
letin 28A, Andrew Company, 363 E.
75th Street, Chicago 19, Illinois.

Signal Traeer
(Continued from page 51)

variety of possible troubles—a defec-
tive tube, no plate voltage, shorted
screen condenser, open cathode circuit,
etc. (It is not the scope of this article
to present all the troubles that one
would encounter in troubleshooting,
but merely to show how defective
stages are easily isolated).

The next step in signal-tracing pro-
cedure is to test at the diode plates,
where again signals should be heard.
(Always rock the receiver condenser
gang at each point of test to compen-
sate for loading of tuned circuits with
the probe). The signal path contin-
ues to the high side of the diode load
resistor (volume control), where only
audio should be present. Apply the
probe to the high end of the volume
control. You will be pleasantly sur-
prised to hear a clear signal, as in
previous stages, without having made
any changes with the tracer. The sig-
nal tracer automatically biases itself
for either r.f. or a.f.!

Proceed with the probe to the grid .

of the first audio (6Q7 tube). The
signal strength should be about the
same as the previous test. Now ap-
ply the probe to the first audio (6Q7)
plate. The volume should be consid-
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Underchassis view of completed instrument.

erably greater. Any defect will show
up readily. Weak signals might be
due to a poor tube. Improper bias
will cause distorted reception. Lack
of signal can be due to an open plate
load resistor, etc. Next, put the probe
on the grid of the power tube (6F6).
Continue to the plate of the power
tube. The gain will be so great that
the signal will be picked up as you
approach the plate circuit. In fact,
merely waving the probe around a
glass-type power tube will be sufficient
to pick up the signal. A distorted
signal can be caused by a leaky cou-
pling condenser, shorted cathode con-
denser, open grid resistor, etc. The
final test point will be the speaker
voice coil. If the signal tracer re-
sponds to signals, but the receiver
shows no response, it would indicate
an open voice coil.

On all audio signals, the magic eye
will flutter with sound intensities, thus
making it adaptable as a volume indi-
cator. Additional tests can be made
with the signal tracer; hum can eas-
ily be traced to its originating source
by placing the probe on the B+ leads.
The percentage of ripple is amplified
by the tracer. Fading circuits are
isolated by noting the circuits where
signals remain constant and where
the fading originates.

The signal tracer can be used as an
audio amplifier by making use of the
microphone input jack on the right of
the panel. Microphones and phono
pickups can be tested.

It is easily seen that this signal
tracer is a very useful instrument,
and yet it is very simple, the only
control being a volume control. Al-
most every radio bug has enough spare
parts on hand to build this tracer
which will certainly repay itself many

Fig. 3. Mechanical layout of panel.
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times over. It will be a valuable ad-
dition to the test bench along with
the other testing devices. It should
be a boon to the beginner who needs
a test instrument that he can easily
operate.

Resistance Measurements
(Continued from page 46)

vin bridge, sometimes called a double
bridge, for measuring resistances be-
low 1 ohm.

Wheatstone Bridge

A wheatstone bridge (Fig. 5) is a
closed resistance network of four arms.
Two of the arms (4 and B) are ratio
arms and are usually fixed resistances.
The C arm is a variable arm, usually
fixed resistances controlled by a switch
and made so up to 1000 ohms in .1 ohm
increments. The X arm is the un-
known resistance. A source of voltage
is, in most cases, applied between the
B and C arms and the 4 and X arms.
A galvanometer, having high voltage
sensitivity, is connected between the
junctions of the 4 and B arms and the
C and X arms. Balance of the bridge
(no galvanometer reading) is had
when:

A
X B C

The accuracy of commercial labora-
tory wheatstone bridges runs from .5
of 1% in portable models to .02% in
high precision models.

A variation of the wheatstone bridge
employs a slide wire in place of fixed
ratio arms and a fixed resistance
standard in place of the C arm. Al-
though the accuracy of the slide-wire
bridge is usually less than that of the
fixed-ratio bridge, it has the advan-
tage of greater speed in reading.

Kelvin Bridge

The wheatstone bridge cannot be
successfully used to measure low re-
sistances. If we take a bar of metal
and try to measure its resistance by
means of a wheatstone bridge, several
important facts must be borne in mind.
The resistance of the connecting leads
must be accurately known, since they
contribute to the resistance indicated
by the bridge. Resistance of the con-
tacts between the bar and the con-
necting wires must be known for the
same reason. By employing large low-
resistance cable as connectors, the
former can be deducted from the
bridge reading, but the latter (contact
resistance) can never be accurately
known. Because of this fact, the
wheatstone bridge is never used to
measure below .1 ohm, although theo-
retically it is possible.

In the Kelvin bridge, the resistance
of the connecting leads and contacts
are unimportant since they are put in
series with the comparatively high-re-
sistance ratio arms. This can be done
only by employing current and poten-
tial terminals for both the standard

January, 1946

t““@ . FIRST FIRST RENEWAL
Nt AWARD . . . . SUNE 23, 1944 WITHSTAR. .. DEC. 16, 1944

SECOND RENEWAL
WITH STAR. .. MAY 26, 1945

ICA "ROCKER” ICA "'SIDE COWL""

A new swivel aerial, ad- Noiseless, rattleproof
and rust proof; in hAve
different lengths; two-
three- and four-section
bodies. telescopic.

justable to any angle;

fits contours of all car

ICA
UNI-MOUNT”
Eliminates drilling of
holes into body of car;

one aerial for all type
mountings.

Dnmediate Delivery!
AUTO RADIO ANTENNAS

The new Insuline antennas are rolling off the production line.
Quality—as always—is the prime factor in the new ICA design.
Check the eight important features below and see why

Insuline has so long led the field.
1. Improved design—modern streamline beauty.

2. Beautiful triple-chromium plated — will enhance ap- 0

pearance of all cars.

3. All Antennas employ newly designed, sturdy bake-

lite insulators.

4. Brass inserts with attachments assure permanent cor-

rosion-proof contact and wear.

5. Patented brass shim contacts used on all telescopic
joints to prevent “rattling” and vibration. Contacts are ' q i

permanent.

6. Static discharge tear-drop bead supplied on all aerials. . l.
7. Brass tubing scientifically tapered on ends to prevent i

moisture and dust from entering tubes.

8. All antennae supplied with fool-proof spring tensioned '
Lo-Loss cables protected by heavy shielded loom to .

prevent noise pickup.

An assortment of sizes and types to meet the needs in different vl
locations and conditions. Used as standard equipment by car N~
manufacturers, U. S. Government agencies, police depart-
ments, secret service department, rangers, and on farm tractors,
etc. The current ICA catalog, detailing the full line of ICA

antennas is yours for the asking.

Remember: All ICA Antennas are rattle-proof and rust proof,

IMEULIHE BUIDING = LOMO ELAND CITT, N.Y.
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IMMEDIATE DELIVERY!

SIGNAL CORPS
TELEGRAPH KEY

e

2

Genuine U. S. Signal Corps key with
switch to .close contacts, polished
durable enameled metal base mount-
ed on a bakelite base, key lever is
nickel-plated brass-silver contacts; .
packed in newy original boxes. Ship-
ping weight, 1 Ib.. ... $1.29 ea.

10 for $1§.00

Army-Navy Type HEADPHONES

Type HS-33

Save up to 70% on gen-
uine U.S. Signal Corps
headphones. These are
the better $10.00 head-
phones for only $2.95.
Leather-covered head-
band, detachable rubber
cushions, lightweight
construction, impedance

8000 ohms. Fa..$2.95

Order from your jobber or write direct.

Write for our illustrated literature featuring
all types of radio parts.

ARROW RADIO CO.

2205 W. Division St., Dept. C, Chicago 22, Iilinois

COLOR CODE
and OHMS LAW CALCULATOR

Great Time Saver

Burstein-Applebee of Kansas
City offers you this great con-
venience FREE. Easy to work.
Solves many problems in a jiffy.
FREE to Radio men, electronic
engineers and others in the
business. Attach coupon to
yaur letterhead.

MAIL COUPON NOW

BURSTEIN-APPLEBEE CO.
1012 McGEE ST.
KANSAS CITY 6, MO.

Send me FREE Color Code and Ohms Law Cal- §
culator along with latest catalog.

| am.

STATE CONNECTION IN INDUSTRY

NAME

, ADDRESS

I TOWN

i
STATE ! )
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and the unknown resistance. The re-
sistance measured by the Kelvin bridge
is the resistance between the potential
leads only. Fig. 6 illustrates the op-
eration of the Kelvin bridge.

A and B : The regular ratio arms
similar to those employed in a wheat-
stone bridge.

a and b : A duplicate set of ratio
arms.

Yoke : This is the connecting bar
between the standard and the un-
known. Note that @ and b shunt the
yoke and therefore its resistance does
not enter into the calculation.

C and C : The current connections
of the standard resistance.

C’ and C’: The current connections
of the unknown. g

P and P : The potential leads of the
standard. a '

P’ and P’: The potential leads of the
unknown.

G : The galvanometer that is used
to indicate when the bridge is bal-
anced. -

Since all the heavy current goes
through the current terminals (there
is only a low circulating current flow-
ing through the ratio arms) the con-
tact resistance of the potential leads
has no effect on the measured resist-
ance. A commercial laboratory version
of a high precision Kelvin bridge is
that manufactured by the Leeds &
Northrup Company and comprises two
units, the 4320 dual ratio box and the
4300 low resistance standard.

The dual ratio is made up of 10 re-

sistors, two each of 100-300-400-1000
and 10,000 ohms. These coils are ad-
justed to better thah .05% of their
nominal value. They are controlled by
plugs and give ratios of 100, 10, 1, .1,
and .01 of the standard. Other ratios
can be had by inserting the plugs into
other combinations of jacks. Since the
lowest ratio arm resistance is 100
chms, contact and lead resistance can
be as high as .01 before an error of
.01% is had from this source. In
practice, contact and lead resistance is
much less than .01 ohm.

In this case, the standard resistance
consists of nine coils, each .001 ohm,
plus a calibrated bar .0011. These re-
sistances are accurate to .02%. The
nine coils in conjunction with the cali-
brated bar have the effect of a bar 10
times as long. Nine coils can carry a
current of 50 amperes continuously
and the bar alone can carry 150 am-
peres. The bar is calibrated to 100
divisions, and a wernier screw allows
readings down to .1 division. Range of
this Kelvin bridge is from .000,000,011
to 1 ohm, with an accuracy of .04%.

A portable Kelvin bridge is dia-
grammed in Fig. 7. This is the Leeds
& Northrup type 4286 Kelvin bridge
ohmmeter. The portable bridge com-
pares the unknown resistance against
5 standard resistances by means of a
dual ratio arm that is variable. Re-
sistance of the unknown is equal to
the dial setting of the ratio arms mul-
tiplied by the standard in use, with
the dial calibrated .01 to .11 ohms. The

The nation’s first radio-equipped bus is now in operation experimentally on lines
of the Washington. Virginia. and Maryland Coach Company. Installation followed
receipt by the coach company of the first permit issued by the Federal Communi-

cations Commission for operation of this type of service.

The radio is being

used to test its effectiveness in improving bus service and to operate in public
emergencies. It will be used as a two-way communications medium between the
bus operator and the company’s headquarters in Arlington, Va.. and parallels
service of this kind in operation since July between headquarters and the com-
pany’s service and supervisors’ cars. General Electric engineers explain that the
FM equipment is of a type developed for wartime emergency communications
and now being used by other utility companies and police departments. The
radio is installed in one of the regularly scheduled buses of the company. It will
not be confined to any one route. Before tests are completed, the bus will have
operated on 87 miles of routes of the company. covering about 30,000 miles in the
experiment. according to Joseph L. Arnold, vice-president and general manager.
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range of the portable bridge is from

.0001 ohm to 11 ohms, and the error is
less than 2% of the setting.
Special Circuits

Besides the above mentioned meth-

ods, special circuits are sometimes
used:
The No. 1 Weston ohmmeter uses a

D’Arsonval movement, but with a
tapped coil. The current through one
coil remains constant, while the cur-
rent through the second section varies
with the resistance connected across
the meter terminals. Its coils are so
wound that when no resistance is in
the circuit, the torque of the two coils
are equal and the meter reads zero.
When a resistance is inserted in the
circuit, the current in the “resistance”
coil only partially nullifies the current
of the “current” coil, causing the meter
to read up scale. Provisions are made
for adjusting the meter by means of
a magnetic shunt to compensate for
aging of the battery. A mirror scale
is provided and the scale is very close
to linear.

The megger is an instrument, for-
merly made in England but since the
war manufactured in the United
States, that is used primarily to meas-
ure insulation resistance. The instru-
ment consists of a dual (current and
voltage) coil, shaped like a T, ro-
tating in the field of a permanent
magnet. No springs are used in the
instrument. The magnet also supplies

Fig. 7. Diagram of Leeds & Northrup port-
able type 4286 Kelvin bridge ohmmeter.

the field for a small d.c. generator with
a potential of 500 volts, which is oper-
ated by rotating a hand crank. In op-
eration the crank is rotated and the
500 volts generated is applied to the
voltage coil, turning the coil so that
the pointer appears at the “infinity”
mark on the scale. 500 volts is also
applied to the resistance (insulation)
through the current coil. The torque
produced by the current passing
through the current coil and the insu-
lation resistance, opposes the torque
of the voltage coil, causing the pointer
to swing away from the infinity mark
to a point on the scale corresponding
to the resistance being measured. A

“megger” finds its chief use in meas-
uring insulation resistance where a
source of power cannot be had. The
range of this instrument is usually
100 megohms and 500 volts. Special
instruments can be had to measure re-
sistance up to 20,000 megohms at a
test potential of 2500 volts.

A special resistance meter recently
designed by the writer is worth de-
scribing. It operates on the bridge
principle, but in place of a null indi-
cating meter, the meter is calibrated
from 1 to 10. The range of the instru-
ment is from .1 ohm to 10 megohms in

-decade steps—i.e., .1 ohm to 1 ohm, 1

to 10 ohms, 10 ohms to 100 ohms, etc.
With a meter scale of 90 divisions,
each division represents 1% of full
scale. The meter can be read with ease
to 1% division or 25% of full scale. The
meter has been built in several ways.
It has been used as a limit bridge, a
temperature bridge, and a resistance
meter. As a limit bridge it has been
made as sensitive as = 1% of the
standard in use. As a resistance meter
it has replaced a regular bridge, since
it is speedier in operation; resistances
are measured as quickly as in a con-
ventional ohmmeter, but with the ac-
curacy of a bridge.

Methods other than outlined above
have been occasionally used in resist-
ance measurements. However, they
are not as common and are seldom

used.
—50-
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CLEAN ACCURATE
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cut in radio chassis

Greenlee Punches make this tough job
easy. No reaming, filing or tedious drill-
ing. Tool has three parts punch cuts
through chassis, die supports metal to
prevent distortion, cap screw is turned
withwrench to cut holes. Sizes for holes
%" to 3%2". Ask your radio supply or
electrical jobber or write for folder and

rices. Greenlee Tool Co., 1893 Colum-

ia Ave., Rockford, Illinois.

WRITE FOR FREE FOLDER S-119
G oy ik FFbecoekee ! A

GREENLEE

We're still up to our ears
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when the war’s won we
will again be ready

. .To DESIGN, DEVELOP
and MANUFACTURE . .

Rodio Raceivers and Troansmitters

Industrial Electronic Equipment
Airport Radio Control Exuipment
Marine Rodio Telephone Equipment

Your inguities will receive immediate odtion -

I&LI ) RADIO MEG,

CORPORATION
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LYNN A, SAYLOR has been appointed
advertising and sales promotion man-
ager of the War-
wick  Manufactur-
ing Corporation of
Chicago, according
to an announcement
by John S. Holmes,

president.
Mr. Saylor was
formerly advertis-

ing and sales pro-

motion manager of the Certain-teed
Products Corporation and has been
associated for thirteen years with
the Hotpoint organization, sub-
sidiary of General Electric. Mr.
Saylor is a member of the Advertising
Manager’s Club of Chicago, the Illi-
nois Committee of the Chicago Asso-
ciation of Commerce, and the Speak-
er's Bureau of the Community and
War Fund of Chicago.

* * Ed

JAMES F. WELDON, export manager of
Sperti, Inc., has been appointed a
member of the Radio Manufacturers
Association Export Committee by
President Cosgrove. This is the elev-
enth year in which this honor has been
bestowed on Mr. Weldon.
* x %

EDGAR S. RIEDEL, for thirteen years
general sales manager of the receiv-
ing Tube Division of
Raytheon Manufac-
turing Company,
Newton, Massachu-
setts, has announc-
ed his resignation
from the company.

Mr. Riedel has
been engaged in
r adio merchan-
dising since the first days of broad-
casting and was one of the nine orig-
inal organizers of the Radio Manu-
facturer’s Association in 1923. Dur-
ing the period that National Carbon
had an option to buy Raytheon, Mr.
Riedel resigned and joined Utah Ra-
dio Products Company of Chicago as
vice president and general sales man-
ager. In 1933, National Carbon
Company canceled their contract with
Raytheon and Mr. Riedel rejoined
Raytheon as their general sales man-
ager. Mr. Riedel will announce his
future business plans shortly.

* * *

NEWARK ELECTRIC COMPANY, Chicago
and New York radio parts jobber, has
enlarged its quarters at 323 West Mad-
ison Street, Chicago, by adding some
7,000 square feet of floor space. New-
ark has taken over and is remodeling
the entire basement, which will be de-
voted exclusively to its mail order
business. Some 2,000 square feet of
space in the rear of the store will be
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divided into a number of booths to
permit demonstrations of receivers,
transmitters, and sound and test
equipment.

The Chicago store. is managed by
Abe Poncher. Along with its expansion
program, Newark has enlarged its
sales and distribution staff to include:
Joe Sheffer, John Burke, Merlin Star,
G. W. Mossbarger, Michael Schmitz,
George Eskridge, William Ousley, Jr.,
and Eddie Childs. The New York
City store, recently enlarged, is di-
rected by Adolph Gross.

* * *

D. J. SWEENEY has been appointed
engineer in charge of mechanical de-
velopment of the re-
search and advance
development de-
partment of the en-

gineering  division
of the Crosley Cor-
poration.

Mr. Sweeney has
been associated for
the past ten years
with the General Electric Company of
Bridgeport, Conn. Prior to that time,
he was associated with the Radio Cor-
poration of America in Camden, N. J.,
and with the Western Electric Com-
pany, in Springfield, Mass.

* * *

MARVIN HOBBS, formerly consulting
engineer for the E. H. Scott Radio
Laboratories and the War Production
Board, has returned to resume duties
with Scott after a tour of duty as op-
erations analyst with the Far East air
forces.

Mr. Hobbs left this country in June
1945 and travelled to the Philippines
and Okinawa, where he was engaged
in research work on the field use of
radio, radar, and teletype equipment
employed in aircraft control and warn-
ing operations. He arrived in Yoko-
hama early in September and was
among the first to visit Japanese
laboratories, factories and schools en-
gaged in radio and radar development,
production, and training.

* * *
D. R. DOOLEY, formerly assistant sales
manager of Automatic Electric Sales
Corporation, has been appointed vice
president in charge of sales of C. P.
Clare & Company. Mr. Dooley has
long specialized in the application of
relays and switches to electronic and
other industrial uses.

£ * *
BALDWIN LOCOMOTIVE WORKS, South-
wark Division, has placed field sales
engineers who are specialists in the
use and applications of the SR-4 strain
gauge in five of the company’s branch
offices. Richard Hannon will be in the
Boston office; Joseph Farley, Chicago;
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Robert Cleeland, New York; Glenn
Rowell, Philadelphia; and Stanley
Zansitis, Detroit. Jordan H. Gaul is
SR-4 sales manager at the Eddystone,
Pa., office.
* * *

MAGUIRE INDUSTRIES, INC., has co-
ordinated the sales activities of sev-
eral subsidiaries
with the formation
of a new distribu-
tion and industrial
sales department.

Robert M. Karet,
formerly sales
manager of the
wholesale and
sound divisions of
Utah Radio Products Company, has
been named manager of the newly
created department. All distributor
and industrial sales of Maguire sub-
sidiaries serving the electronic field
will be coordinated under Mr. Karet’s
direction. Maguire subsidiaries in-
clude Meissner Manufacturing Divi-
sion, Thordarson Electric Manufac-
turing Division, and Radiart Division.

Maguire Industries recently bpur-
chased the Radiart Corporation of
Cleveland, manufacturers of radio
parts and accessories.

* * *

MUELLER ELECTRIC COMPANY of
Cleveland is now under way with the
first step in its postwar plant expan-
sion program. Construction has been
started on a completely new plating

“Prnowe THE SMALLEST IN SIZE
/2 THE LARGEST IN OUTPUT

and finishing plant, which will be out- Engineered and built by specialists, EICOR

fitted with the most modern and effi- DYNAMOTORS have earned their fine

cient types of plating and bulk han- . h h f .

dling equipment. This expansion pro- reputation through years of exacting serv-

gram is expected to add about one- ice. These fiependable units furnish the

third, to Mueller’s present manufac- necessary high voltage power for commu-

CLEncg R nications, direction finding, radio compass

and other controls.

L. ROBERT EVANS is the newly ap- B l .

pointed regional manager for Brazil, qu complet'e line of frame sizes makes
according to an an- possible the widest available range of dy-
nouncement Dby namotor output ratings in the most com- Send for Helpful

Philco Internation-
al Corporation.
Mr. Evans was

pact sizes and weights. This assures the paTa FOLDER
most economical size and weight for every

active in South need/ This handy /ald'er gives
2 " . . R useful data and informa-
American markets The experience and skill of Eicor Engi-  tion on EICOR Djma-

D99 Bl ISRl BIE 215 neers are instantly available to help you  mofrs D. C. Motors,

years as a member g A and other Rotary Elec-
of the RCA Victor on any prOblem l[lVOlVlI'lg Dyl’lamOtOI‘S, trical Equipment. Write

sales and manufacturing staff in Bra- Motors, or Inverters. for it!
zil and Chile. He was formerly man-

ager of the International Division of
Utah Radio Products Company of SERIES NO. MAX oIPUT | piamerer LENGTH WEIGHT
Chicago.

Mr. Evans will establish his head- %300 10 2% in. A% in. 2% lbs

uarters in Rio de Janeiro. 3 )
e Jejaneno 2700 15 2% in. 4% in. 2% lbs.
NORMAN S. KORNETZ has been ap- 3400 125 3sin. | 5%t08%zin. | 4% to 7V lbs.
pointed project engineer in charge of 4100 200 4% in. &% to 7% in. 6% to 9 Ibs.
Westinghouse television receiver de- : i . 1 1
velopment, according to an announce. 4500 250 4Y2 in. &Y to 8 in. 11V2t0 13V Ibs.
ment by Harold B. Donley, manager 5100 a50 5% in. 8 ta 10 in. 17 to 2114 lbs.
of the Home Radio Division, Sunbury, 4100 500 &¥e in, 235t 12 in. 28 to 36 lbs.
Pa. o : :

Mr. Kornetz recently returned to | g SR H-':: i
this country after serving with the o T T § et My . [ :
U. S. Signal Service Corps in India, @jlg - M-&"ﬂ' 1501 W. Cungress 51.., uilﬂlgu, .5.A.
where, as a captain with the 3105th DYNAMOTORS = D, C. MOTORS = POWER PLANTS - CONVERTERS
Signal Service Battalion, he was in : Fxpost: Ad Agriems, 89 Broad 5t Mew York, U, 5. A, Cable: Suremo, New York
charge of all administrative radio AT i
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standard 110-volt AC from 32, 110, or
220-volts DC. Good deliveries on.sizes
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PIONEERS IN THE BUILDING
OF SMALL ROTARY CONVERTERS

Katolight Rotary Konverter 225 Watt

Good deliveries on 5, 7%, 15 and 25
KW AC generators. Migr.’s DC genera-
tors, motor generators, frequency chang-
ers, high frequency generators.

Special motors and generators 25 to
800 cycles.

KATO ENGINEERING CO.
120 Rock Street Mankato, Minnesota
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& Repairs, Covers clearly and ‘

communications in the Calcutta area.
Before joining the Signal Corps in
1942, Mr. Kornetz worked on television
receiver development for American
Television Corporation of New York
City and later as a specialist in de-
sign and development of broadeast and
aeronautical receivers and phonograph
recorders for the Colonial Radio Cor-
poration.

Mr. Kornetz will have charge of all
Westinghouse home television receiver
development and will devote his par-
ticular attention to receiving units to
be used in flight tests of Stratovision.

* * *

WILLIAM F. HOSFORD, vice president
and director of Western Electric Com-
pany since 1928, re-
cently completed
45 years of service
with the company.

Devoting most of
his long service to
scientific manufac-
turing methods,
much of the tele-
phone equipment
used by Bell System and huge quan-
tities of communications equipment
supplied by Western Electric during
the war to the armed forces were
manufactured under the supervision
of Mr. Hosford.

William Hosford is also director and
former president of Nassau Smelting
and Refining Company, director and
member of executive committee of
Teletype Corporation, director of Bell
Telephone Laboratories, Western
Electric Export Corporation, Weco
Corporation, Manufacturers’ Junction
Railway Company, Northern Electric
Company and Western Eleciric Com-
pany, Ltd. of Canada.

* * *
INTERNATIONAL TELEPHONE AND
TELEGRAPH CORPORATION has elected
John W. Humphrey vice president in
charge of manufacturing. Mr. Hum-
phrey was associated with the Na-
tional Cash Register Company since
1940 in charge of manufacturing, and
prior to that time served for twelve
years with General Motors Corpora-
tion.

% %k

TECHNICAL APPLIANCE CORPORA-
TION has consolidated its wartime
New York and Flushing plants at the
latter location. The Flushing plant
had been devoted to extensive wood-
working activities, while the New York
plant produced radar antenna rigs and
various electronic products. The com-
pany’s offices will also be located in
Flushing.
* * *
ELECTRONIC CORPORATION OF AMER-
ICA has acquired an additional plant
at 5302 Second Avenue, Brooklyn, for
the manufacture of ECA radios and
other products. The company will
continue to operate its two Manhat-
tan factories.
* * *

THE HALLICRAFTERS COMPANY has
purchased the plant of Shelby Shops,
Inc., Shelbyville, Ind., and established
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Shelby Woodcrafters, Inc., as a wholly
owned Hallicrafters subsidary to pro-
duce part of the cabinet requirements
of the company’s Echophone Division.

Russ Owens, for the past five years
chief engineer of Philco Corporation’s
cabinet division in Philadelphia, will
supervise the Shelbyville operations.

* * *

AIREON MANUFACTURING CORPORA-
TION is now offering to railroad op-
erators and related groups a one-reel,
natural color, sound film, title “Rail-
roading by Radio.” The film is made
in dimensional animation and live
action, depicting the two-way com-
bined induction and space radio tele-
phone equipment which direon builds
for installation on trains. The history
of railroad signaling and communica-
tions, from the earliest form of arm
signaling to present day electric equip-
ment, forms the background for this
showing of the newest in railroad
communications.

Several prints of this film are now
available for showing, and requests
for copies should be addressed to Clay
Crane, director of advertising and
public relations, Aireon Manufactur-
ing Corporation, Kansas City 15, Kan-
sas.

* * *
BELMONT RADIO CORPORATION, sub-
sidiary of Raytheon Manufacturing
Company, has announced the election
of the following executive officers:
Laurence K. Marshall, president; Har-
old C. Mattes, executive vice presi-
dent; Charles M. Hofman, vice presi-
dent; Carl J. Hollatz, vice president;
William L. Dunn, vice president; John

Robertson, treasurer and assistant
Secretary; Donald L. Trouant, sec-
retary.

* * *
SOUTHERN WHOLESALERS, INC., re-

the

cently appointed distributor for
Crosley Corpora-
tion in Jackson,
Miss.,, has an-
nounced the elec-
tion of S. D. Camp-
ner as president.

Mr. Campner has
been in the major
household - appli-
ance business for
the past 19 years. For the past 8 years
he has been associated with Crosley
and recently resigned as southeastern
regional sales manager. Associated
with Mr. Campner as vice president
of Southern Wholesalers Inc., is B. H.
Brown, who has been connected with
the firm of Orgil Brothers, formerly
Crosley distributor in Jackson.

* * *

RMA membership has been increased
by twenty-two more companies, bring-
ing the membership to a new high of
273 member companies. The new
RMA members are: American Trans-
former Company, De Mornay-Budd,
Inc., Eastern Electronics Corp., Frank-
lin Photographic Industries, Hartford
Industries, Inc., Hazeltine Electronics
Corp., Industrial Electronic Corp.,
Lewis Electronics, Modern Electronic
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Co., Inc., National Design Service,
National Moldite Co., Noma Electric
Corp., Peerless FElectrical Products
Co., Radio Receptor Co., Inc., Ray-
energy Radio & Television Corp,
Regal Electronics Corp., Stamford
EBlectric Products, Inc., Symphonic
Radio & Electronic Corp., United
States Trunk Co., Inc., Waters Con-
ley Co., Wilmak Corp., and The Work-
shop Associates.
* * *

EMERSON RADIO AND PHONOGRAPH
CORPORATION has appointed Com-
mander Herbert C.
Guterman execu-
tive assistant to
Benjamin Abrams,
president.

During the war
Commander Guter-
man served as head
of the Electronic
Components Group
of the Production Division of the Bu-
reau of Aeronautics. In addition he
served on- several combined Army-
Navy Allied Nations committees deal-
ing with precedence, procurement, and
allocation of electronic equipment.

Mr. Guterman will assist Mr.
Abrams with executive and admini-
sirative matters.

* * *

YORK RADPIO DISTRIBUTING COMPANY,
distributors for Operadio Manufac-
turers, David Bogen, Inc., Stancor
Transformers, Tung Sol Tubes, Hickok
and Simpson test equipment, and
other leading parts manufacturers,
has moved from Elmhurst to 545
North Water Street, Decatur 21, II-
linois. '

* * *

PRODUCTS OF TOMORROW EXPOSI-
TION is scheduled to open April 27
for a 22-day run at the Chicago Col-
iseum. Planning and general man-
agement is under the direction of
Marcus W. Hinson, manager, National
Chemical Exposition. Leo A. Seltzer,
vice president and general manager,
Coliseum Corporation, is heading
business and entertainment manage-
ment. Complete information regard-
ing space costs, contracts, and other
facts may be had by writing on com-
pany letterhead to Chicago Coliseum,
1513 S. Wabash Avenue, Chicago 5,
Illinois.
* * *

GALVIN MANUFACTURING CORPORA-
TION has transferred Murray Yeomans
from the eastern
territory to its new
headquarters in St.
Louis. He will serve
in the capacity of
midwest regional
manager.

Mr. Yeomans en-
tered the radio field
in 1931 in the serv-
ice and engineering departments of
Motorola. During the war he served
as an expeditor in the New York-
Philadelphia area. In his new position
Mr. Yeomans will have charge of a
group of midwestern and southern
Janunary, 1916

INSTALLATIONS
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for Long, Dependable Service

@ Astatic Crystal and Dynamic
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dependable, efficient service, have
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munication systems. Astatic Microphones and Phono-

graph Pickups are known

and used around the world.
ASTATIC Crystal Devices

manufactured under Brush
Development Co. patents.
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CONNEAUT, OHIO '
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states, including Missouri, Kansas,
Tennessee, Indiana, and Kentucky.
* * *

N. A, MOERMAN has been appointed
sales engineer of the Potter Instru-
ment Company,
Flushing, N. Y., de-
signers and manu-
facturers of high-
speed electronic
counting control
equipment.

For the past six
and one-half years
Mr. Moerman was
employed at the Aberdeen Proving
Grounds, Maryland, where he was re-
sponsible for the design and mainte-
nance of various electronic measuring
apparatus.

* ¥ *

UNITED STATES TELEVISION MANUFAC-
TURING CORPORATION has announced
the unanimous re-election of Hamilton
Hoge, Captain USMCR, now on ter-
minal leave, as president. John Hoge,
who acted as president during the war,
remains as vice president and treas-
urer, as well as president of Huber
Hoge & Sons, advertising agency.

* * *
RADIO RECEPTOR COMPANY, INC,,
New York, has appointed F. G.
Harlow Washington and government
representative. Mr. Harlow was as-
sociated for many years with Wes-
tinghouse Electric Company of Wash-
ington, D. C., as sales engineer.

* * *
HARRY E. HARRIS, previously sales
engineer for Bell Sound Systems, Inc.,
has been named general sales man-
ager of the manufacturers and job-
bers sales division.

Bell Sound Systems manufacture
sound equipment of all types, elec-
tronic phonographs, amplifiers for
electrical guitar equipment and other
specialized electronic devices.

* * *
H. B. MACARTNEY, vice-president in
charge of sales for Hammarlund Man-
ufacturing Co. Inc., was presented
with the Hammarlund “Twenty-Year
Gold Wateh” by Lloyd A. Hammar-
lund, president. Mr. Macartney has
served as purchasing agent, general
manager, vice-president and general
manager, and finally, vice-president
in charge of all sales. The gold watch

is awarded to all employees on their
twentieth anniversary with the com-

pany.
—f0-
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FM in Canada
(Continued from page 31)

with the nature of present CBC pro-
posals, he declared he saw no reason
why private broadcasting service to
the public should be reduced at gain
of the CBC outlets.

Private broadcasters generally do
not object to the government’s hand
in radio and frankly admit that with-
out government participation most of
Canada’s rural population would be
left without radio service. Nor do
they object to the government-imposed
$2.50 license fee on receivers or the
licensing fees collected from broad-
casters on a sliding-scale basis. Under
the sliding-scale arrangement, a 5000-
watter in Vancouver, for example,
each year pays to CBC around $4000
for its year-long permit to broadcast.

Any attempt by the CBC to tie up
private operators in FM, however, will
simply delay its development, accord-
ing to the general opinion among pri-
vate licensees. As Mr. Bannerman
points out, private licensees of several
of Canada’s regional stations “simply
cannot parallél their present coverage
job in FM.” And they will be reluctant
to provide less, rather than more, cov-
erage in FM.

Meanwhile, the Canadian govern-
ment has given the green light to all
types of radio construction and is
eager to move swiftly in acting on the
sixty some applications for FM sta-
tions now before it.

In any event, Canadians may use a
January meeting in Washington with
U.S. and Latin American representa-
tives on extension of the North Ameri-
can Regional Broadcasting Agreement
as springboard for an FM offensive.
The NARBA, which apportions chan-
nels in the western hemisphere, expires
in March 1946, although both Canada
and the U.S. are willing to extend it
for another year. That treaty, which
now applies only to standard broad-
cast operations, may be enlarged to
embrace FM allocations along this
country’s northern and southern boun-
daries.

U.S. engineers agree that constantly
rising demand for FM frequencies in
Cleveland, Toledo, Detroit, Rochester,
and Buffalo may mean a tight squeeze
for Canadian stations just over the
line, since Canada’s most congested
areas adjoin these centers. However,
they point out, the problem is not in-
superable. Canada could, for example,
use the twenty channels now spotted
for use of U.S. educational FM sta-
tions in this area, or could locate its
high-powered metropolitan stations on
the U.S. low-powered so-called “com-
munity station” FM frequencies.

In any event, the consensus is that
Canada must move and move soon,
and FM will clearly highlight the di-
rection which CBC has planned for
Canadian radio in the postwar years.
The Canadian system, now plainly

“neither fish nor red herring,” is tar-

RADIO NEWS


www.americanradiohistory.com

get of attack from all three Canadian
political parties, whose counterpropos-
als run the gamut from an outright
BBC monopoly to a variation of the
“American system.”

—B0-

Q1C
(Continued from page 56)

M J. CESTONE, an ol’ timer from
® the Gulf ports, is shipping
from the West Coast and is now doing
a stretch on the Nancy Lykes . .
Don Mealy, ex-marine opr, is with
Consolidated Airlines, flying an LB 30
between ’'Frisco and Honolulu . . .
Les Grogan is back from Alaska fish-
ing and on the Richard Harding Davis,
a Liberty, but he is looking for a
passenger wagon and the ‘“good ol
days.”

John Lutterman, ex-Texas Co. opr
on the 88 Sea Blaney . . . Lieut. M. A.
Stiltner, former fighter pilot off the
USS Enterprise, wants his friends to
know he is in the merchant marine
after he “got it” and if he can’t keep
'em flying he will help to keep ’em
sailing to bring the boys back home;
he’'s on the Dennison Victory out of
"Frisco.

M F. JOHNSON making his “first
® trip” aboard a Liberty from
the West Coast . . . F. Jones is riding
his ‘“first” also—as chief on the 7. A.

Johnston ... T. A. Temple was in
port for a few days and was assigned
to the Peter Donhue .. . Pete John-
son is now a former radio officer—he
is doing a stretch as mate, but did not
report the name of his ship . . . Nor-
man William reports he is on his “sec-
ond” trip aboard the 88 John B. Floyd
... Geo. Meak is now chief on the
James A. Butts. George was riding the
President Coolidge when she hit a
mine field; good luck on this one,
George! . . . Harry A. Morgan, who
resigned as vice president of ACA’s
marine division some months ago, is
now with ACA’s local No. 3 at 'Frisco
and feeling OK once again. Harry re-
signed as vp due to ill health....... 73

Listening to the World
(Continued from page 66)

was only one way to intercept these
messages—by obtaining a Hell-
schreiber. The BBC got one, and then
more machines. Thus, they were able
to monitor fully both Goebbels instruc-
tions and news. At first this was kept
secret since it was not known whether
the Goebbels organization knew or
suspected that Britain was eavesdrop-
ping systematically on all his private
conversations; or whether, though he
knew it, he could do nothing about it
since his own Hellschreiber setup was
too valuable and elaborate to be
scrapped.

The Morse Listening Room., where ordinary
telegraph service signals in Morse code
are intercepted and copied on the type-

writers. High-speed signals are recorded
and slowed down later for transcription.

All voice broadcasts are not only
heard by the individual monitors (the
listeners) but simultaneously recorded
on equipment very similar to that of
a dictaphone, to insure that what the
monitor hears can be checked. The
moment a monitor has finished his
listening and has made such notes as
he requires for his own guidance, he
goes into the Information Bureau to
confess. This means that he reports
every item monitored to a supervisor
who knows where this information
should be flashed first. This super-
visor indicates the appropriate treat-
ment of what the monitor has heard.

The military leader who said that
the BBC Monitoring Service had the
value for the Allied Forces of 40 divi-
sions was not exaggerating.

—B0-

Find radio faults with a new simplified method. Repair all
radios in minutes instead of hours. Revolutionary, differ-
ent Comparison technique permits you to do expert work

test equipment. Simple point-to-point, cross-reference, cir-
cuit suggestions locate faults quickly and easily.

CHARTS, BLUEPRINTS, TESTS. HINTS, JOB-SHEETS

Learn time-saving trouble-shooting short-cuts; find any radio fault
with ease. Follow the tests shown on 24 large circuit blueprints. Over
1,000 practical repair hints. Hundreds of simplified tests using a 5¢
resistor and any filter condenser. Introductory material for beginners
and to serve as review for experienced radio men. Several chapters
on test equipment. Complete plan in manual form; 64 job-sheets; data
on all tubes; size: 81%x11 inches. Sold on me-risk trial. Money-back
guarantee. Use coupon to order.

NO TESTERS NEEDED
REPAIR ANY RADIO IN MINUTES

NO RISK TRIAL ORDER COUPON
SUPREME PUBLICATIONS

|

|

l

- - g l
9 S. Kedzie Ave., Chicago 12, illinois [
Ship postpaid the new complete Simplified Radio Servicing by |
|

]

|

]

|

|
|
|
This newly developed method tells you how to locate the source of trouble in |
any radio set without equipment. Make needed tests, measure voltage, trace |
the signal, by using only a 5¢ resistor, small condenser, and a crystal detector. |
|
|
|
|
I

Ynject signals without any signal generator. Test parts by the new Comparison
method. Test tubes without equipment. Repair any radio expertly following
simplified picture plans. Improve your radio servicing ability. Data on all
sets, portables, AC-DC, FM, recorders, intercoms, P.A. Examine and apply

Comparison Method manual for 10 days’ examination. I am enclos-
ing $1.50, full price. I must be entirely satisfied or you will refund
my total remittance,

NAME: .. viteerenoenns 00000500 00000a00000000000000000 2
the plan for 10 days without obligation or risk. Send trial coupon today = R
R M T T TR T T e T o T T R AR P o S LT ADDRESS: L iitttterenteteeieaesraraoeas ottt cassssaanes
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ENDORSED
BY CHAMPIONS

Skill, speed, accuracy free of nerv-
ous tension brings big pay.

The One and Only Candler System

Nothing else like it. It is the course
that has made code champions. Will
help any sincere man gain greater
speed, accuracy and skill. Learn the
Candler way.

Fast, Efficient Operators Needed

If you need additional speed to be
classed as an expert, try the Candler
method. It is endorsed by cham-
pions. It has produced phenomenal
results with a minimum of effort.
‘Why not learn the faster and easier
way. Get your copy of the Book of
Facts for Code students, Telegraph
and Radio Operators.

CANDLER SYSTEM CO.

P. 0. Box 928, Dept. 2-A, Denver (1), Colo.

Champion Endorses
CANDLER SYSTEM

T, R. McElroy,
Radiotelegraph
world  with a

Official Champion
operator of the
speed

75.2
w.p.m., claims his success is due
to the Candler System.

CAPACITORS -

OIL, PAPER and
SR ELECTROLYTIC

Illinois
CONDENSER COMPANY
&0 M. HOWE 5T. = CHICAGO 10, ILL.
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INDEX TO VOLUMES 33-34

AMATEUR
(See also—Transmitters)
An Inexpensive Remote Antenna
Meter (Sumner) ......ocoveunnn. 43
A Simple Coaxial Switch (Burgess) 58
Build This Victory Transmitter

Dexter) voir i i iineiiiian., 30
Build Your Own V.h.{. FM-AM Re-

ceiver (Rattray) ............... 28
Comparison of Visual and Oral

Reception (Pollack) ............ 32

Designing a Commercial Type Front

Panel (Goldberg, W2HKW)...... 44
FM for Home Use (Frank, W8JU).... 44
450 mc. Microwave Transmitter

(Frank, WOJU) .....ovviinnn.n. 38
450 mc. Super-Regenerative

Receiver (Frank, W3JU).......... 29
Generating R. F. at 600 mc.

(MAron) vueveeeeennnnnaennanan 51
Hamfesters' Picnic ............... 35

Ham Radio—Today and Tomorrow
(Washburn, ex-2AUS, & Williams,

WBODX) vt iei it 38
Home Constructed 112 mc. Receiv-
ers (Gavin, W9YES, & Heytow,
WIFAL)Y ot 29
"Tunk Box” Short Wave Receivers
(Hooten, WBKPX) .............. 36
Multi-Band 30 Watt Transmitter
Bilver) ..oiiieii i 48
100 mc. Transmitter (Maron)....... 42
112 mc. Crystal-Controlled Trans-
mitter (Morey, WSKBO).......... 35

112 mc. Converter (Frank, W9JU)... 46
"QRM"” a Threat to Amateur Radio

(Mobus, WYUAO) .............. 28
Radio Operators’ License Regula-

tions (Gregg) ....ooveivnit, 96
Television for the Amateur (Read,

WOETD .o iieiiii i 35

Temperature Control in the Design
of Stable Oscillators (Tyler)..... 76
The Oscilioscope Applied to Trans-
mitter Checking (Eddy & Howard) 32
The Road to Hamdon (Mobus,

WIUAQD) .. 54
Wave Guides (Mallory)........... 36
0-300 Volt Regulated Power Supply

Davis) «vveiii i 38

ANTENNAS
Antennas for Television Receivers

(NOI) e iiie e eieean 40

It's a Bantamweight (Cohen). ...... 64

AVIATION

Communications Airborne (Flynn).. 32
Communications on the World's

Greatest Airline (Haines)........ 25
Electrical Computing Airborne

Gunsight (Lasche) .............. 32
Electronic Flight Recorder (Thomp-

son & North)................... 25
Instrument Landing System

(Hennessy) «.eeeeermunannnaan. 25
Television for Future Airway Traffic

Control (Morse) ................ 38
U. H. F. For Federal Airways

(Taylor) «.veeiiiiiiiiiiinnaes 32

BOOK REVIEWS

An Introduction to Electronics

(Hudson) .....coovuinieiiiennns 72

Applied Mathematics for Radio and
Communication Engineers (Smith) 62
Applied Practical Electricity (The
Staff, Coyne Electrical School). . ..143
Behind the Microphone (Floherty).. 62
Dictionary of Engineering and
Machine Shop Terms (Sandy).... 72
Instrument Flying and Radio
Navigation (Redfield)
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May
Now.

Aug.

Dec.
Aug.

May
Dec.

Dec.

Nov.

Sept.

Feb.
Aug.

Oct.
Nov.

Aug.

July

Aug.

Oct.
Oct.

Oct.
Dec.

Sept.

May
Apr.

Mar.
Apr.
Feb.

Feb.

Aug.

Jan.

Sept.

Introduction to Microwaves (Ramo). 62
Introduction to Practical Radio
(Tucker) ... .......ccviiivoin.. 84
Meet the Electron (Grimes)........ 62
Prodigal Genius, The Life of Nikola
Tesla (O'Neill) ......... ..., 62
Radio Advertising for Retailers
(Sandage) ..oviviiiiiiiiaa 72
Radio Production Directing (Crews). 72
Science Today and Tomorrow
(Kaempffert) ................... 60
Simplified Radio Servicing by Com-
parison Method (Beitman)....... 84
Soul of Amber (Still).............. 105
Television Programming and
Production (Hubbell) ........... 60
The Electrolytic Capacitor
(Georgiev) .......iiiiiiiinn. 62
The Radio Amateurs’ Handbook
(The ARRL Staff) .............. 62
U.H.F. Radio Simplified (Kiver)..... 143
‘Wartime Radio Service (Middleton).105
BROADCASTING
Proposed Frequency Allocations,
25,000 Kc. to 30,000,000 Kc...... 31
COMMUNICATIONS
China Looks Ahead in Radio
(Holloway) «oveiniiinnniannnn 62
11,500 Mile Radio Net............ 50
Foreign Broadcast Intelligence
Service (Read, WOETD.......... 25
Inter-American Radio (Ogilvie).... 25
Marine Communications (Becker)... 25
Modernizing International Tele-
graphic Communication (Harrison) 76
Radio-Spearheads Patton Armor
(Read) . viviin i 48
Ultrasonic Communications (Rowe). 48
CRYSTALS
Quartz Crystal Frequency Measure-
ment (Laing) ............ ... ... 46
Quartz Crystal—Today and
Tomorrow (Clark) .............. 45
Testing Crystals (Jeltrup).......... 44
ELECTRONICS
British Electronic Target Locators
(Porter) «.vivueeniennnnna.. 28
Electronic Aids to Photography
(Turner) . .vev it 32
Electronics—At Work (Bradford). ... 54
Electronic Circuits Perform Mathe-
matical Processes (Beitman)..... 72
Electronic Moisture Indicator
(Seidlinger) ...cvvvunir e 35
Electronic Timers (Proctor)......... 53
Installation and Maintenance of
Navy Electronic Equipment..... 80

EQUIPMENT (TEST)
Amplifier-Type Vibrating-Reed
Frequency Meter (Turner)....... 46
An Improved Wheatstone Bridge

(SIlVer) «viiiiii i e 30
Audio Oscillators and Their

Applications (Hoadley) ......... 28
Direct Reading Impedance Meter

Dexter) .. .o 38

Electronic Volt-Ohmmeter (Arnold).. 48
Electrolytic Capacitor Checker

[QRTYS <=3 o TR 38
5" Oscilloscope Design (Turner).... 36
Impedance Bridge for L.C.R.

Measurements {Turner) ......... 42
Linear Sweep Generators (Tatz).... 52
Microfarad Meters—Their Advan-

tages and Limitations (Turner)... 46

Modulated Signal Generator (Welles) 36
New Type Signal Tracer (Litt, 2LCC) 31
Servicemen's Multimeter (Hunter).. 40
Sine-Square Wave Oscillator (Silver) 48

June

Mar.

Sept.
Aug.

Jan.
May
July
S'ept.

June

Oct.

May

Sept.
July

May”

May
June

May

May
Oct.

Mar.

SepL
Sept.
Sept.

Apr.
Nov.

Oct.
Aug.

June
May

Dec.
Jan.
Oct.
Mar.
Mar..
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The Audio Chanalyst (Liebscher). ..
Vacuum Tube Analyzer (Sands). . ..

FACSIMILE
Facsimile Transmitter and Receiver 43 Mar.
FREQUENCY MODULATION
Build Your Own V.h.f. FM-AM

Receiver (Rattray) ............. 29 Dec
Easily Built FM Broad Band IF.

Transformers (Lyke) ............ 46 July
Facts on FM Station Ownership

(Hoefer) ......... ... . 36 June
FM for Ham Use (Frank, WSJU).... 44 Dec
FM Radio Relay (Lee)............. 54 Dec
New FM Frequency Converters.... 35 June
118 mc. FM Proves Successful

(MeNully) aemisqnpaizmnsssere s 52 Apr.

GENERAL OR MISCELLANEOUS
Easily Built FM Broad Band LF.

Transformers (Lyke) ............ 46 July
"Electronically Yours, G. 1. Joe"”

(Taylor) cvoviieie e 36 Feb
French Underground Network During

German Occupation (Porter). . ... 72 Feb

News From Overseas (Porter)

82 Jan., 58 Mar., 66 May, 72 June, 80 July
Plotting Engineering Data (Middleton) 56 Aug.
Radio Industry Goes to Press

(Carroll) memarfewli s M Al kngss 44 Mar.
Talking Doorbell (Meissner)........ 53 June
Temperature Control in the Design

of Stable Oscillators (Tyler). ... .. 76 Oct.

The Piano of the Future (Kempner). 25 Mar.
Tuning For Multivibrator (Talley)..136 Oct.
INSTRUCTION (COURSES)
Practical Radio Course (Ghirardi

Part 30—Spurious Superhetero-

dyne Interference ............ 44 Jan
Part 31—Spurious Superhetero-

dyne Interference ............ 52 Feb.
Part 32—Superheterodyne Oscil-

1OHOTS) o wrwges G s oo g 790 5 3 64 Mar.
Part 33—Superheterodyne Oscil-

IGIoTS prinstenes niEpssem s cames 50 Apr
Part 34—0Oscillator Circuits. ... .. 50 May
Part 35—"Tracking” Super-

heterodynes ................. 46 June
Part 36— Tracking” Super-

heterodynes ................. 48 Aug
Part 37—"Tracking” Super-

heterodynes ................. 48 Sept
Part 38—'"Tracking” Super-

heterodynes ................ 50 Oct.
Part 39—Pushbutton Tuning .... 56 Dec

Television Radio Course (Noll)
Part 1-——An Introduction to

Television .................. 50 Jan
Part 2—The Television Channel. 46 Feb
Part 3—Television Transmitting

Equipment .................. 46 Mar
Part 4—The Television Receiver. 32 Apr.
Part S—Antennas for Television

Recei v ;..gvqgapnndremamg] 40 May
Part 6—Television R.F. & LF.

SYStems' [rie.dsi i R AT dana - T 50 June
Part 7—Television LF. System... 52 July
Part 8—Television Sound Channel 52 Aug.
Part 9—Video Amplifiers ....... 57 Oct.
Part 10—Functions of Video

(©ITCUITS) o 1 & o' A ta i kS B 6 LBy 48 Dec

Theory and Application of U.H.F
(Kiver)
Part 9—Coupling Methods ...... 58 Feb
Part 10—Electric Fields ........ 57 Apr.
Part 11—Magnetic Fields . ...... 57 June
MEDICAL EQUIPMENT
Developments of Cardiac Diagnostic
Instruments (Rappaport) ........ 25 Sept
MILITARY
Air Corps Radio Praseology
Training (Susan) ............... 70 Jan
Bombers' Earspsss s iRy s . s 41 Feb.

Captured 1000 Watt Jap Transmitter 96 Oct.
Classroom Chores 10,000 Feet Up

32 Dec.
38 Nov.

(Kent) ... ooiviniiiniinnn...

56 May
Dad's Advice to G. 1. Joe (Paige). ..

28 Apr.

“Electronically Yours, G. 1. Joe" ‘\
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nsidle Gacts Wbout
I!ll HWE Ae.7

PERMANENT MAGNET

1—One-piece metal diaphragm. Voice coil wound

on diaphragm.

2—Horm mounting accurately centered.
3—Perforated die-cast palate.

4—Cadmium plated heavy-duty binding posts.
S5—Flange molded to inner pole piece.
6—Outer pole piece of special alloy.
7—Heavy ALNICO permanent magnet.
8—Bowl of heavy gauge steel.

9—DBrass assembly nut binds all parts.
10—Inner pole piece made of brass.

Write for circular RN-146 giving complete details.

ELECTRONICS DIVISION

q
I !‘I l "I I;f %? f/uf/i*f.sa g

3120 MONROE 5T., TOLEDO &, OHIO

For Srjlde-riﬁg in

Tight Places .
DRAKE

No. 400 Soldering fron |

Smallest Industrial Iron
Ever Designed
60 Watts—1; in. Tip
Only 9 in. long—W?1. only 8 oz.

This mighty mite is backed by
DRAKE’g 25 years of eoldering
iron manufacturing experience.
The high quality and long service
of DRAKE Soldering Irons have
made them outstanding favorites
with all types of radio men every-
where. The DRAKE No. 400 is an

outstanding value at
Only $45°

Drake Has an iron
for Every Purpose.
Ask Your Radio
Parts Jobber.

DRAKE ELECTRIC WORKS, INC.

CHICAGO 13, ILL.

1656 LINCOLN AVE
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(Taylor) ......ovvvvnunnn.. e.e.. 36 Feb.
G. L Plans for Postwar Shop

(Hetrick) ......coviviiininnnn.. 46 Apr.
News from Overseas (Porter)

82 Jan., 58 Mar., 66 May, 72, June 80 July
Profession—Flight Radio Officer

(Lewis) ...vviviiniinininnnnn, 80 Apr.
Radar Plots the Invasion (Mason).. 64 Oct.
Radar—Silent Weapon of World

War Il ... i, 25 Oct.
The Proximity Fuse............... 51 Dec.
Wacs at Work (Swasey).......... 35 Feb.

PHONO

Tone Control Circuits (Hoadley).... 46 Aug.

Tone Control Circuits for Phono-

graphs (Winter) ................ 42 Feb.
Unique Volume Expander &
Compressor (Stevens) .......... 50 July

POWER SUPPLIES

Line Cord Voltage Bank (Davidson). 100
Power Supply Filter Design (Renne) 38 Feb.
0-300 Volt Regulated Power Supply

3

Davis) covveeiiiiiiiiiiiiae.. 8 Sept.
RADAR
Practical Radar (McQuay)
32 < S 29 June
Part 2 .ooovivnnn.... 3000030003 38 July
Part 3 ..vitiriiiiinririnanenns 39 Aug.
Part 4 ... . iiiiiiiiiiiiiinnan, 40 Sept.
Part § ..ot 44 Oct,
Part 6 .. .civiiiinininnnnnaanns 41 Nov.
Radar ....coviviiniiiiinennn... 35 Nov.
Radar Plots the Invasion (Mason).. 64 Oct.
Radar—The Silent Weapon of
WorldWarIl.................. 25 Oct.
RAILROADS
Pasadena Police Adopt Handie-
Talki® ..ovvrineiiennnnennnns 130 Mar.
Radio Cuts 3 Hours Off Freight
TrainTime .......coevvuvinn... 76 July
Radio for Transit Utilities (David)... 44 Feb,
Two-Way Radio for Highway
Freighters (Chaddick) .......... 45 July
RECEIVERS
Build Your Own V.h.f. FM-AM
Receiver (Rattray) ............. 29 Dec
Emergency Radio Receiver Tests
(Distelhorst) ........cce0vvnnnn. 36 Apr.
450 mc. Super-Regenerative
Receiver (Frank, WOJU)......... 29 July
Home Constructed 112 mc. Receiver
(Gavin, WIYES, & Heytow,
WOFAL) ..iveiiiiiiiiiannnnnnn 29 Nov.
"Junk Box'’ Short Wave Receiver
(Hooten, WBKPX) .............. 36 Sept
112 mec. Converter (Frank, W9JU)... 46 Nov.
Radio for Morale (Read).......... 30 May
Simple High-Fidelity Tuner
(Kunde, Jr.) .covevee.... venes 42 July
RECORDING
A New Portable Disc Recorder
(Peters) ...ovivvvnnnnnnnnnns ... 35 Apr.
Business Recording Equipment
(Stone) .....iiiiiiiei i 32 Nov.
Dual Speed Recording Unit........ 49 May
Magnetic Tape Recording (Winter).. 32 June
RELAYS
D.C. Motor-Operated Time-Delay
Relays (Heyl) .............. ... 102 Sept
F. M. Radio Relay (Lee)........... 54 Dec
SERVICE

All-Feminine Service Shop (Latimer) 100 Sept.

Answers to RETA Membership

Examinations ................. 102 July
Constructing a Heavy-Duty Output

Transformer (Hurlbut) .......... 35 July
Converting a Battery Set to AC

Operation (Boles) .............. 68 June
Dad’s Advice to G.I Joe (Paige).... 28 Apr.
Emergency Radio Receiver Tests

(Distelhorst) ................ ... 36 Apr.
For the Service Shop (Conklin)..... 64 July
G. 1. Plans for Postwar Shop

(Hetrick) .....vvvveeennn. veses. 46 Apr.

“Juke Box'' Servicing Proves

Successful {Conklin) ....00v000.. 78 Aug.
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Aug.

(Sobel)

Killion's Wartime Plans (Conklin)... 68 Apr.
Line Cord Voltage Bank (Davidson).100 Aug.
Louis Webb Charts Present-day

Service Procedure (Conklin)..... 83 May
Pentode vs Triode Operation (Brier).104 Dec.
Postwar Plans for the Radio Dealer

(Conklin) ...ovvvvinininnnnnnnn. 64 June
Radio Serviceman Plans for Postwar

Operation (Latimer) ............ 88 July
Reaching the Ruralist (Latimer).... 82 Oct.
Servicemen Are Organizing (Dale). 38 Mar.
Servicemen's Guide to Priority

Purchasing (Carrington) ........ 40 Apr.
Service Now—Sales Later (Tunnell). 64 Jan.
Servicing Auto Radios (Kiver)...... 28 Mar.
Servicing Hints on Auto Radio

Interferences (Kay) ............. 48 Apr
Sidelines for the Radio Serviceman

Graf) coieiiii it 36 July
The Rural Radioman (Winters).... 36 May

SOUND (ACOUSTICS, ETC.)
Four Channel Mixer for your
Amplifier King) ............... 110 Oct.
Microphone Input Circuit (Campbell) 49 jan.

Phasing of Loud Speakers (Cook)... 30 Apr.
Servicing Public Address Equipment

(Moody) vuvvrriiniiinnnanaann 46 Jan.
Tone Control Circuits (Hoadley).... 46 Aug
Unique Volume Expander and

Compressor (Stevens) .......... 50 July
Wartime Speaker Enclosures

(Hoadley) .oovveeneininnnnennn. 48 July

SHORT WAVE LISTENER
International Short-Wave (Boord)—58 Jan., 56

Feb., 56 Mar., 54 Apr., 47 Oct., 45 Nov.,
52 Dec.
TELEVISION

An Introduction to Television (Noll). 50 Jan.
Antennas for Television Receivers

(Noll) . veierin it iinenns 40 May
Color Television (Ehrlich).......... 32 July
Design of Television Receivers

....................... 35 Mar

AMATEURS

AND

RADIO REPAIRMEN

NORTHERN INDIANA'S NEWEST
WHOLESALE DISTRIBUTOR

FOR

NATIONAL AND R.M.E.
RECEIVERS

{Place Orders for Immediate Delivery)

Hickok—Test Equipment
Premax—Ten Meter Verticals
Aerovox—Resistors & Condensers
Eimac's New 4-125A Tubes
Turner—Microphones

EXCLUSIVE DISTRIBUTORS
FOR STROMBERG-CARLSON
AMPLIFIERS

W9IPSP W9JKE
521 State St.. HAMMOND, INDIANA
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Functions of Video Circuit (Noll).... 48 Dec.

Television—As I See It (deForest).. 35 Jan.
Television for Future Airway Traffic

Control (Morse) . ....ccvevurn..t 38 Jan.
Television—for Industry and Home

(Baltin)' oy seesBamtrme -BE Jeews 58 Jan
Television for the Amateur (Read,

WIOET e cad=fl - bl T4 o o B Byixemnes 35 Aug
Television LF. Systems (Noll)...... 52 July
Television Industry Prepares for

Postwar (Carmine) ............. 43 Jan.

Television in Great Britain (Laden). 32 Jan.
Television Is Coming to the Smaller

Cities (Lescarboura) ............ 29 Jan.
Television Receiver Design (Kiver).. 40 Jan.
Televisian R. F. and 1. F. Systems

(NOLD)  weamgews - ames e onssess - | 50 June
Television Sound Channel (Noll). ... 52 Aug.
Television Transmitling Equipment

(Noll)n &asdsasla - - EalEaidiis 46 Mar
The Television Channel (Noll)..... 46 Feb.
The Television Receiver (Noll). .. ... 32 Apr.
Video Amplifiers (Noll)............ 57 Oct.

TESTING
Electrolytic Capacitor Checker

(TUTNET)] areps =« ivda e s @ 1 mem gz 0 5 8 38 Oct.
Emergency Radio Receiver Tests

{Distethorst) ............. ... .. 36 Apr.

Testing Crystals (Jeltrup).......... 44 July
The Oscilloscope Applied to Trans-
mitter Checking (Eddy & Howard) 32 Oct.

THEORY

... for évery‘ known application!

Built in accordance with latest Signal Corps and Navy specifications,
Amalgamated Plugs and Jacks are tropicalized to make them fungus
resistant, waterproof and moistureproof when called for. Insulators of
these components are designed to wthstand extremes of temperatures
for —67°F to. 4 167°F, at humidities up to 100%. We also specialize
in producing Plugs which will bear up under the high heat met in

rubber molding cord sets.

Constructing a Heavy-Duty Output INOTE: Amalgamated Engineers will

Transformer (Hurlbut) ........... 35 July gladly consult with you on the design
Practical Radio Course (Ghirardi) and development of Plugs and jacks
Paét 30;—Sp}1rious Superhetero- Tl for special applications — present or
yne Interference ........... an Postwar,
Part 31—Spurious Superhetero-
dyne Interference ........... 52 Feb
Part 32—Superheterodyne Oscil-
lators ..o 64 Mar \§
Part 33-—Superheterodyne Oscil- \
TQOrs goqoa: - cagm 0@ m s 50 Apr \
e 0 PUS LSt end | sack skas .
dynes ® 46 June N N'lA'F' 3:36" N.A.F. 215284-2 \
...................... ' .conduct .
Part 36— "Tracking” Superhetero- 'o‘;:f mate to J_aq?( TR shar ;t?s:? "’f':‘:;?cra)l?zceké.m\?}fﬂ'ﬂ \
=l 48 A ithstands minimum of 60 stands 60 ecycle AC poten- \
ynes papnsr e e o't gl ug cycles AC, potential of 500 tial of 500 volts effective,
Part 37—""Tracking’' Superhetero- vols effective, applied. be- applied botween any two
dynes T iy 48 Sept P fors, thhns twel mao forminals for not less than \
Part 39Pushbution Tuning ... 56 Doc. onds. Meets minimum in- oy atinn value of \
ar —rushbution Tuning ..... ec. sulation value of 2000 meg- 2000 megohms botween cons

The Cathode Follower (Hendriks). ..54.Feb.

Theory and Application of U.H.F.

(Kiver)—

Part 9—Coupling Methods ..... 58 Feb.
Part 10—Electric Fields ........ 57 Apr.
Part 11—Magnetic Fields ...... 57 June

Transformer Theory (Wehrmann)... 35 Sept.

What Makes the Plate Current Dip?
(Falgier
TRAINING
Air Corps Radio Phraseology Train-
ing (Susan) ........ . o Ll 70 Jan.
Classroom Chores 10,000 Feet Up
(Kent)

Training with Visual Aids (Winter) 41 Oct.
TRANSMITTERS
Build This Victory Transmitter
(Dexter)
Captured 1000 Watt Jap Transmitter 96 Oct.
450 mc. Microwave Transmitter

(Frank, WOJU) ................ 38 May
Frequency Modulated Transmitters
(Newman) [ reeszrs 4o 8o o e o mr e 38 June

Generating R. F. at 600 mc. (Maron) 51 Sept.

Multi-Band 30 Watt Transmitter

(Silvier)] AMAePaYbaors et hiss Tala. 48 Feb.
100 mc. Transmitter (Maron). ... ... 42 Aug.
Television Transmitting Equipment

(Noll) . ..o 46 Mar.

TUBES
The Saga of the Vacuum Tube

(Tyne)—

20t o G T R —— 54 TJan.

Part 16 cvvivniiiiiinaicnnvins 52 Mar.
January, 1946

........................ 56 May
Radio Jobs for G.I. Joe (Wayne). ... 25 Nov.

...................... 30 Aug.

ohms between tonductors at
689F at humidities up to
100%.

ductors at 68°F, at humid.
ities up to 100%.

______

PLUG, STYLE "A"

Two-conductor, special type
plug for use with Neoprene
or Buna $ molded cords.
Same specifications as
PL-55.

___

_____

__

JACK JK-48
Light duty, twe.conductor
Jack, mate to Plug PL-291
and Plug 291-A.

PLUG PL-204

Hand set. A special plug
wherein both a modified
%lug, PL-55 and PL-68, are
eld in place by a phenolic
%aiesssamo spocifications as

and FL-68,

PLUG PL-54, PL-540,
PL-354,
N.A.F. 215285-2

Short sleeve, two-conductor
plug, mate to Jack JK.26.
Sama5 specifications as

O

PLUG, STYLE “D"

Two-conductor, special type plug for
use with Neoprene or Buna S molded

\cords. Same spocifications as PL.55.

AMALGAMATED RADIO TELEVISION CORP.
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THERE IS ONLY

ONE RIGHT WAY

TO TRAIN FOR
TELEVISION

FIRST: See Television.

SECOND: Learn television from engineers
who ivork in the industry.

THIRD: Train with real up-to-the-minute
television Dbroadcasting and receiving equip-
ment. Be expert in servicing, operating, and
engineering, so that you are capable of tak-
ing 2 job in the industry.

FINISH: By working with real television
studio production experts with actual perform-
ances and with television manufacturing en-
gineers in a large, up-to-date laboratory, so
that you can become expert in the branch of
television you are most capable of following.
This is the right way to get into television
and the way of

AMERICAN TELEVISION
LABORATORIES, INC.

433 E. Erie St., Chieago 4, Ilinois
Where there are day or evening classes,
full or part time
A NATIONAL ORGANIZATION
APPROVED FOR GI TRAINING

AMERICAN TELEVISION INSTITUTE

Division of American Television Laboratories, Ine.
433 E. Erie Street :
Chicago 1, lilinois

Please send me information regarding television
training.

CLARK RADIO
EQUIPMENT
_ CORPORATION

CUSTOM BUILT
AUDIO EQUIPMENT

® Preamplifiers
® Monitor Amplifiers
® Recording Amplifiers

® Commercial Playback
Turntables

® Commercial Recorders

® Labyrinth Type Speakers
® Public Address Amplifiers
® Coil Winding

#4313 North Lincoin Avenue
Chicago 18, Ilinois
Lincoin 1747
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Part 17 ... i 58 May
Part 18 .. ... ... i 56 July
Part 19 ..., 54 Sept
Part 20 ..., 51 Now.
Tube Substitution Chart (Crane).... 51 Apr.
U.H.F.
The Future of U. H. F. (Laden)..... 25 June
Theory and Application of U. H. F.
(Kiver)—
Part 9-—Coupling Methods ..... 58 Feb.
Part 10—Electric Fields ........ 57 Apr.
Part 11—Magnetic Fields ....... 57 June
Transmission Lines at 200 mec.
(Garretson) .....oovviiiinennnn. 28 Feb
Wave Guides (Mallory)........... 36 Dec.

Let's Talk Shop (Marty)—51 Feb., 51 Mar.,
45 Apr., 48 May, 45 June, 45 Aug., 44
Sept., 35 Dec.

QTC (Coleman)—S57 Jan., 60 Feb., 55 Mar.,
56 Apr., 55 May, 56 June, 55 July, 55 Aug.,
50 Sept., 56 Oct., 43 Dec.

International
Short-Wave
(Continued from page 110)

burg, operating on a frequency of
6.020, 49.8 meters, by authority of the
Chief Signals Officer of the U.S.
Army.” A New Delhi frequency of
11.71 is reported in English at 8:30
a.m.; heterodyned by WLWK. Addis
Ababa, Ethiopia, 9.620, relays BBC

news at 11 a.m.; fair signal in Austra-

lia. .
London’s high frequencies, GSH, 21.
470; GSJ, 21.530; GVR, 21.675; and
GSK, 26.100, are being heard with good
signals in the East around 8 a.m.
London’s Pacific service is now heard
at new hours, 1-5 a.m.

A domestic relay is reported from
OIX5, 17.801, Lahti, Finland, 8 a.m.-
12:30 p.m.; suffers severe interference
from Cincinnati on the same fre-
quency.

. HVJ, Vatican City, has been reported

with test programs to Mexico on 17.740
at 12-12:18 p.m. and on 15.120 at 12:30-
12:45 p.m. Have also used 15.120 and
11.740; excellent signals in East.

A late report indicates that the 2:15
a.m. transmission from Dakar, French
West Africa, is now being radiated on
7.210 and 6.917, the latter having re-
placed the 11.715 frequency which was
used for a while.

Although reports have come in dur-
ing recent months on reception of Ra-
dio Funchal, 7.095, a letter received by
an Eastern DXer from the proprietor
of station CS2ZV, Funchal, Madeira,
states there has been a ban on broad-
casting from Madeira during the war
and that no station is or has been op-
erating as Radio Funchal. With the
war’s end, Funchal may return to the
air.

Sharq el Adna, 6.135, Jerusalem,
Palestine, is reported fair nightly, 11
p-m.-12 midnight; Jaffa, 6.170, reported
heard in French, to 4 p.m., announcing
as Radio Palestine, but seemed to be
one of the “Sharqg el Adna” transmit-
ters.

Guam’s KU5Q was due to close down
around November 1, but remained on
to relay Shanghai to American net-
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works. By this time, however, all
Guam frequencies may have been dis-
continued. Shanghai may now be re-
layed by Manila transmitters, which
were relaying XGOO part of the time
as early as late October.

Latest schedule reported on Voice
of America in North Africa (American
sources) is 6.040, 12:30-6 p.m.; 9.610,
1:45-6 p.m.; and 11.760, 6 a.m.-1:30
p.m. Radio PFrance, 12.120, Algiers,
heard with good signals, 12 noon-6
p.m.; no longer is relaying Prague as
it did during early fall by mistake!

Radio National Belge, Leopoldville,
Belgian Congo, has been changing fre-
quencies slightly and often; latest fre-
quency reported is 9.740; verifies with
call listed as OTC.

British Guiana’s ZFY, 6.000, George-
town, has been heard this winter sign-
ing off at 7:20 or 7:30 p.m.; good sig-
nals usually in the East, both early
mornings and early evenings.

Sofia, Bulgaria, on 9.300 is reported
12 midnight-1:10 a.m.

WVL, 2.380, Quarry Heights, Canal
Zone, may be on 2.390 now; being
heard with poor signals, 10:28 to sign-
off at 11:05 p.m.

SUV, 10.055, Cairo, Egypt, heard to
sign-off at 3:37 p.m. (Harris)

Listed schedule of OIX5, 17.800,
Lahti, Finlang, is 1:30-2, 5-5:40 a.m.

HH2S, 5.947, Port-au-Prince, Haiti,
has been heard opening in French at
6:30 p.m. )

ICD, 16.385, Rome, Italy, reported
used to American networks, irregu-
larly, usually at 8-8:15 a.m. .

Radio Tananarive, 12.127, Madagas-
car, signs off at 8:45 a.m. reported
best around 7:30 a.m.

XEBR, 11.820, Hermosillo, Mexico,
verifies with a white card displaying-
a map of Mexico in blue.

YNQ, 6.915, Managua, Nicaragua,
La Voz de la Victoria, verifies by air-
mail letter, and is not using YNQW

" call as given in official lists for this

short-wave transmitter; address is
Apartado 338.

A Jaffa, Palestine, station on 6.790
was heard in late summer testing
1:30-4 p.m., announcing as the Near
East Broadcasting Station.

Stockholm’s SBT, 15.155, is listed 6-
6:50 a.m. and 10 a.m.-1:15 p.m. week-
days; Sundays, 2:45 a.m.-1:15 p.m. We
have been hearing this station almost
daily, but only at 10-10:55 a.m.

From Europe comes a report that
HVJ, 9.550, Vatican City, has English
news at 1:15 p.m. Also has been heard
in the East, testing, 12-12:45 p.m. on
17.840, where it suffers heavily from
Radio Eirrean on same frequency.

Belgrade has been reported as heard
irregularly on 6.150, usually 4-6 p.m.;
and on 9.420, 12 midnight to fade-out
around 2 a.m.; no longer uses 9.505.
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Spot News
(Continued from page 14)

in acquisition or distribution costs,
OPA said, but served merely to in-
crease margins abnormally.

Through customary retail practices
of giving substantial discounts for cash
payments, generous allowances for
trade-ins, and mark-downs at periodic
bargain sales, consumers normally paid
considerably less in prewar years than
the retail prices listed in the manufac-
turers’ catalogs. But during the early

months of the war, when production
was curtailed and consumer buying
power had begun to increase, retail
selling prices of many consumer goods
gradually rose to the higher levels
represented by the manufacturers’
lists, OPA explained. Many of these
increases took place before the price
agency was authorized to impose con-
trols.

List prices, not actual prewar sell-
ing prices, are the basis of the retail
ceilings that have prevailed during the
war, OPA said. On the other hand,
increases now being granted to manu-
facturers are based on their costs and
sales prices in the months before ma-
terial scarcities and higher production
costs had driven prices above normal
peacetime levels. Furthermore, the
manufacturer increases granted do not
compensate for all cost increases since
the beginning of the war, OPA ex-
plained, but normally require a certain
amount of cost absorption on the part
of the manufacturer.

For these reasons, and because sell-
ers can now look forward for many
months to an increasing volume of
goods and a steady demand for all
items, distributors and dealers should
be able to absorb without substantial
hardship the increases over 1941 prices
that are granted to manufacturers,
OPA nointed out.

Manufacturer pricing methods es-
tablished by OPA are as follows:

On models the same as those pro-
duced from July to October 1941 the

manufacturer computes his reconver-
sion price on the basis of his estab-
lished prices to distributors, or to deal-
ers if he did not sell to distributors.

Old price ranges and increases that
may be added by manufacturers who
sold through distributors are as fol-
lows: where established price to dis-
tributors is $11 or less, allowed in-
crease on sales is 15 per-cent; where
it is between $11 and $30, allowed in-
crease is 12 per-cent or $1.65, which-
ever is more; where established price
is over $30, allowed increase is 10.5
per-cent or 33.60. whichever is more.

If the manufacturer dealt only with
dealers in the base period, he computes
his new ceilings to dealers as follows:
where established price to dealers is
$13 or less, allowed increase on sales
is 15 per-cent; where it is between $13
and $35.41, allowed increase is 12 per-
cent; where established price is over
$35.40, allowed increase is 10.5 per-
cent.

OPA may withdraw reconversion
price increases from manufacturers
who fail to maintain approximately
their prewar
the proportion of low and medium
priced models to those in the higher
price brackets.

ANNOUNCEMENT HMAS JUST
BEEN MADE by the Signal Corps of
the development of an electronic im-
pulse-noise generator for use in cali-
brating the impulse-noise sensitivity
of radio receivers. Work on the proj-

Here is how ygou can acquire a better Enowledge of electronies without
irying to be a radio engineer . . .

...sexn vor Llementary

Engineering Electronics

With Special Reference to Measurement and Control

by Andrew W. Kramer,

Managing Editor Power Plant Engineering,

r------------------------

N ! C N Instruments Publishing Co., 1119 Wolfendale St., Pgh. 12, Pa.
Member American Institute of Electrical Engineers, i i " §
Associate Member Institute of Radio Engineers 1 Enclosed is ...... for ...... pies of Kramer’s ELEMENTARY
. . B 1 ENGINEERING ELECTRONICS (at $2 each).
Cloth, 344 pages, 259 illustrations—$2.00 postpaid
This is a PRACTICAL treatme"t of princip'es and app'ications‘ 't I Nﬂme ----------------------------------------------------
is NON-MATHEMATICAL—no equations beyond elementary-alge- l
bra level in the text—fewer than a dozen of these to be learned.
" 1 D 0 7 L
ORDER THIS UNIQUE BOOK NOW I
Check, money order or cash must accompany order. B i e et i
| |

I ns trumen tS THE MAGAZINE oF Measurement and Control

SUBSCRIBE NOW!

----—----------------_-1

Instruments Publishing Co..

1119 Wolfendale St., Pgh. 12, Pa. I
Enclosed is $2.00 for which send me Instruments for ONE YEAR.

This unique magazine offers a BALANCED DIET of articles and special

features appealing to production men as well as to research men—to
executives and apprentices!
felds of Measurements, Inspection, Testing, Automatic Control, Meter-

It covers all subjects within the growing

| | ing, etc.
NAME i ittt it it ittt aaa ettt e ittt taiannearanaraeass I
Positi Many important methods have been disclosed for the fist time in
OFHIOM ccveremrnr sttt B exclusive Instruments articles; many more will be disclosed through its
CoOMPany ... .u e e ionetananinatoensoseesaaaaeansaaasssoon l pages.
Products ... .iiiihiiii e e i Several outstanding books appeared first as serials in Imsiruments.
ADDRESS -ttt te e ettt e e e : The one advertised above is but one example.
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Just Off the Press!
OUR NEW RADIO &
ELECTRONIC PARTS
CATALOG

731 West Washington Boulevard
Chicago &, Illinois

RECORD PLAYERS

COMPLETE —sSIMPLY INSTALL
i ad YOUR OWN
: MOTOR AND
TURNTAELE!

Record Player
Complete
without mator
& turntable

$3250

per unit

All
I Components
PLAYER B mounted, Wired
CONTAINS: and READY TO PLAY

o Large electro-dynamic speaker
# Tone Control ¢ Volume Control
e A.C. Amplifier with power trans-
former, and connecting cords
® 3 mbes—1-6V6, 1-6C5, 1-5Y3
= Astatic pickup with arm rest
® Permanent needle—Knobs
& Acoustically-built cabinet
e All in a handsome, leatherette-
covered, sturdily-constructed case,
14" wide, 714" high, 1634" long.

DEALERS —Write for quantity discounts!

UNION RADIO CORPORATION

1636 W. VAN EUREN 5T., CHICAGD 12, iLL:
148

ect was conducted at the Detroit Sig-
nal Laboratory under the direction of
Hunter C. Goodrich, assignment en-
gineer. It is believed that the new
generator will have important com-
mercial applications. It may be used
to measure in absolute terms receiver
impulse-noise susceptibility - an im-
portant receiver characteristic, partic-
ularly in frequency-modulation and
television receivers, which in the past
has not been adequately defined for
lack of a suitable noise generator. Tt
may also be used in the gain stand-
ardization of field-strength meters of
fixed bandwidth; and in production re-
ceiver testing, for making sensitivity
tests continuously over the frequency
range of the receiver. Assisting Mr.
Goodrich in the development and test-
ing of the impulse noise-generator
were Mrs. I. L. Lutzier of the Detroit
Signal Laboratory and Dr. J. E. Gor-
ham, I. Sager, and other personnel of
the Evans Signal Laboratory.

—B0-

Practical Radio Course
(Continued from page 62)

lator drift upon the reception, depends
upon whether the receiver is designed
to operate with its oscillator frequen-
Ccy higher than that of the incoming
signal, or lower.

Examination of Fig. 3 will make this
clear. Superheterodyne operation
with the oscillator frequency (f,)
higher than that of the incoming sig-
nal (fs) by an amount equal to the if.
employed in the receiver (455 kc. in
this case) is illustrated at (A). Oper-
ation with the oscillator frequency
lower than that of the incoming signal
by the same amount is illustrated at
(B). -

For the condition of (A), if a rise
in the ambient temperature causes
physical changes in the oscillator tun-
ing coil and capacitors that makes
their- resonant frequency lower, the
oscillator frequency will drift corre-
spondingly lower, to the value repre-
sented by the dotted line O, — O,. Since
fi==fo — fsis, this reduces the frequen-
cy of the if. carrier by this same
amount. Simultaneously, the rise in
the ambient temperature also causes
physical changes in the tuning coils
and capacitors of the if. amplifier
(though not necessarily the same
amounts as in the oscillator), so its
resonance frequency drifts to some
lower value, thereby tending to ac-
commodate itself to the i.f. carrier of
lowered frequency. This can be vis-
ualized by imagining the i.f. amplifier
resonance curve in (B) of Fig. 2 shift-
ing to the left a certain amount each
time the oscillator frequency (and if.
carrier frequency) drifts lower (shifts
to the left). In effect then, the fre-
quency drift of the i.f. amplifier tends
to partially compensate for the drift
of the oscillator frequency, when
high-side oscillator operation is em-
ployed.
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CURRENT
CONVERSION

WITH A'I' R

QUALITY PRODUCTS

ATR IIA”

BATTERY ELIMINATORS
Foer Converting A.C. o D.C.

Designed for Testing D.C. Electrical Apparatus
on Regular A.C. Lines. Equipped with Full-
Wave Dry Disc Type Rectifier, Assuring Noise-
less, Interference-Free Operation and Extreme
Long Life and Reliability.

® Eliminates Storage Batteries and Battery

. Chargers.
@ Operates the Equipment at Maximum Effi-
ciency at All Times.
@ Fully Automatic and Fool-Proof.

Low
AT POWER
INVERTERS

For Inverting D.C. to A.C.

For Operating Small A.C. Motors, Electric
Razors, and a Host of Other Small A.C. De-
vices from D.C. Voltage Sources.

STANDARD AND
HEAVY DUTY

INVERTERS

For Inverting D.C. t0 A.C.
Specially Designed for Operating A.C. Radios,
Television Sets, Amplifiers, Address Systems,
and Radio Test Equipment from D.C. Yoltages
in Vehicles, Ships, Trains, Planes, and in D.C.
Districts.

WRITE for LATEST ATR CATALOG—
Just off the press!

AMERICAN TELEVISION & RADIO CO

Guality Praducts Singe 1931 :

. PAUL 1, MINN.

L&A,

RADIO NEWS
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What happens when the oscillator is
operated at a frequency lower than
tnat of the signal is illustrated at
(B) of Fig. 3. Ambient temperature
rise causing the oscillator frequency
to drift from its original value to low-
er value O,— O, causes the difference
between the signal frequency and the
oscillator frequency to increase. Since
this difference represents the frequen-
cy of the resulting i.f. carrier, its fre-
gquency is now higher than before.
Meanwhile, the rise in the ambient
temperature causes the resonant fre-
quency of the if. amplifier to de-
¢rease. Accordingly, since a change
in ambient temperature that causes
the frequency of the if. carrier to
increase now simultaneously causes
the resonant frequency of the if. am-
plifier to decrease, the i.f. amplifier
becomes more and more mistuned to
the i.f. carrier. Accordingly, for this
type of superhet operation, drift in the
i.f. stages adds to the harmful effect
of drift in the oscillator frequency.
This can be visualized by imagining
the amplifier resonance curve (A) of
Fig. 2 to shift to the left while the i.f.
carrier frequency simultaneously
shifts to the right.

In the discussions that follow here,
it will be assumed that the oscillator
is being operated at a frequency high-
er than that of the signal, for this is
the mode of operation most frequently
employed. When so operated, any
drift occurringintheresonant frequen-
cy of the i.f. amplifier will tend to at
least partially compensate the simul-
taneous drift occurring in the oscilla-
tor frequency. The net amount of drift
resulting will be referred to as the net
osc.-i.f. drift. The extent to which the
i.f. amplifier drift normally tends to
compensate the oscillator drift de-
pends, among other things, upon the
relative frequencies of the oscillator
and the if. amplifier. Since the oscil-
lator frequency always is considerably
higher than the resonant frequency of
the i.f. amplifier, the percentage drift
occurring in the i.f. amplifier must be
considerably larger than that occur-
ring in the oscillator if they are to be
numerically equal (in kc.) so that they
compensate each other fully. Further-
more, since the i.f. amplifier employs
fixed-frequency tuning circuits. a giv-
en increment of temmerature will nor-
mally cause a definite amount of
freanency drift in it. On the other
hand. since the oscillator employs a
variable-frequencv tuning circuit, its
normal drift in kc. per given incre-
ment of temperature is rarelv constant
over its entire tuning range. Conse-
quently, the i.f. amplifier drift could
only be made to compensate the os-
cillator drift exactly at some one 0S-
cillator frequency, unless it were pos-
sible to give it a special temperature
characteristic.

Although designing the receiver to
employ an oscillator frequency higher
than the signal frequency will produce
only a partial correction of the ef-
fects of oscillator frequency drift, it
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university REFLEX PROJECTORS

IN STOCK—IMMEDIATE DELIVERY

Weatherproof and Shockproof
Easily Handle 25 Watts Audio
Heavy Buty Driver Units
Preferred by Leading P.A. Men

Will project sound up to V2 mile. Extremely
rugged construction, 100% waterproof. Non-reso-
nant rubber rims with each unit. Furnished with
universal mounting brackets, Battleship grey finish.

Model LSAH Model PSAH
41/, ft. air column, 25 inch bell diam- 3l/5 ft. air column, 21 inch bell diam-
eter. Frequency response 70-5000 eter. Frequency response 70-5000
cps, 115 cps cut-off. 15 chm voice cps, 140 cps cut-off. 15 ohm voice
coil, 25 watts. Com- $4247 coil, 25 watts. Com- $3 65
plete ... .......... net plete ... .......... net

For extra heavy duty driver unit, add $11.76 to cost of either speaker

High Effici ANNOUNCING m '
LIRS e Utah "GIANT"

S

Ideal for high PM PEAKER
Ex?r:r:erly pigilggr; For hi.gh power and high quality
projecting power sound installations. Handles 22 watts
due to high reflex .
Hrciancy " Han normal, 33 wafifs pea.k. 7 pound mag
dies 12 watts, yet net. 8 ohm voice coil.
size only 97 x 9[ 12 diameter for 52846
JCIEIWEIED Gl standard mounting .. net

T Com- $ 52

ptete with mounting bracket nat Other Utah Models in Stock

and rubber rim ..............

We Have the Microphone You Need!

Terminal carries a large stock of Astatic, Brush, Amperite, American, Shure,
Turner, Electro-Voice, and Universal microphones for all amateur, broad-
cast, public address and recording requirements.

|
|
|
|
FOR HAMS! P.A.! RECORDING! |
TURNER VT-73—crystal microphone, SHURE 707A—general purpose crystai |
complete with stand and 7 ft. cable. microphone, die-cast case finished iri- [
High output, ball swive! descent grey. Complete with 7 ft,

he@d ...v.ovvneeeeenenies $11.76 net cecble, less stand, ... ........ $7.94 net |
ASTATIC JT-30—crystal microphone, ELECTRO-YOICE 210S—High quality sin- I
complete with stand and shielded cable. gle button carbon type in ‘weatherproof |

Excellent response at low phenolic housing. Press-to-talk
COSE v cvvvineenansaasnonnonn $9.11 net switch ....... .. ... o0l $10.28 net j

i

Terminal FLOOR STANDS Brush "HUSHATONE"

Model MS1—12" diameter, :
11 Ib. base. All chrome pipe
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still is important, since it is well to

have all factors work toward improv-
ing conditions rather than making
them worse,

Allowable Frequency Drift in
AM, FM, and Television
Receivers

Since AM sound broadcasting serv-
ices employ bands of 5 or 7 ke. width
on each side of the carrier frequency,
a net oscillator-i.f. drift as great as
10 kc. in receivers for these services is
usually large enough to tune the re-
ceiver completely away from the de-
sired signal (and possibly on to that of
an undesired adjacent-channel gsta-
tion) if i.f. amplifiers having the ordi-
nary selectivity characteristics for
such receivers are used. It is evident,
therefore, that even much less drift
than this would be objectionable in
such receivers because of its harmful
effects on the tone quality (see Fig. 2).

Television and FM (audio) services
employ wider frequency bands and
consequently do not require quite the
high degree of oscillator-i.f. frequen-
cy stability (in ke.) of the foregoing
example. The tolerance for FM broad-
cast band reception has been estimat-
ed to be 5 to 20 ke., and that for tele-
vision reception, 20 to 50 ke. These
tolerances, when applied to FM audio
signals at 50 mc. and television signals
up to 100 mc. indicate permissible os-
cillator-frequency deviations in the
range of .01 to .05 per-cent. Receivers
for such services must be capable of
tuning to this order of accuracy, and
of maintaining their oscillator-i.f. fre-
quency thereafter within the tolerance
considered to be acceptable.

If the receiver is of the manually
tuned type, employing a conventional
multi-gang variable tuning capacitor,
the oscillator frequency, after having
drifted, may be readjusted to the cor-
rect value by readjusting the tuning
control slightly until the station is
heard again at maximum volume and
normal tone. The resonant frequency
of the preselector (which likely has
also drifted) may still be somewhat
incorrect, but this will not affect the
reception nearly as much as does a
mistuned oscillator. If the receiver is
of the push-button type, it will not
be possible to bring in the station
again at full volume and normal tone
except by readjusting the oscillator
tuning adjustment provided for that
particular push-button. It is evident
then that for either a manually tuned
or a push-button tuned receiver the
tuning would have to be readjusted
each time the oscillator drift became
large enough to spoil the reception.
Since it would be very bothersome to
have to readjust the tuning of a sound
or television receiver (especially one
of the push-button type) after each 5
or 10 minutes of operation in order to
keep the signal tuned in, other more
satisfactory remedies are employed.
For example, special precautionary
measures may be taken during design
of the components of the preselector,
oscillator, and i.f. stages to reduce or
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compensate the tendency toward over-
all frequency drift. These will be more
easily understood after the various
causes of oscillator frequency drift
are made clear in the next lesson of
this series.

(To be continued)

Radio Relay
(Continued from page 28)

sired, as many as 96 telegraph cir-
cuits may be substituted for the eight
telephone circuits available. AN/TRC-
6 provides transmission which is as
quiet and distortionless as the best
commercial telephone circuits avail-
able, and it is subject to very little
static or atmospheric disturbance, be-
cause of its use of pulse modulation
and a very high radio frequency.
The AN/TRC-6 operates in the fre-
quency range between 4300 and 4900
megacycles, the super-high-frequency
band. The wavelength is about half
the length of an ordinary lead pencil.
Because of its size and complexity the
equipment is not intended for use in
forward areas. It is used between ar-
mies and army groups and from army
groups to rear areas. It provides prin-
cipal means of communications with
reliability and quality as good as those
of wire circuits—in many cases, better.
This outfit employs a 57-inch para-
bolic aluminum reflector and an un-
usual antenna. The reflector is per-
forated with 3" holes to cut wind re-
sistance. The holes, incidentally, are
sufficiently smaller than a wavelength
so that the reflector retains all its elec-
trical efficiency. The reflector is ex-
cited by a wave-guide feed, the an-
tenna being inserted through a hole in
the center. Since space does not per-
mit a full discussion of all details of
this and the other sets, only the an-
tenna will be presented in some detail.
“The r.f. energy developed by the os-
cillator,” you learn from Maj. R. R.
Little, project officer for the California
experiments, “is fed through a short
length of waveguide to the antenna,
where it is radiated into space as a
directional beam toward the receiving
station. The antenna consists of a
wave-guide feed and a parabolic re-
flector. The parabolic reflector has the
property of reflecting as a parallel
beam all rays striking it from a source
located at the focal point of the parab-
oloid. Moreover, the distances along
all reflected rays measured from the
source to a plane held squarely in
front of the paraboloid are equal, re-
gardless of what part of the curved
reflecting surface they strike. The par-
abolic reflector therefore serves to
concentrate the electromagnetic wave
from the transmitter into a narrow
beam, all portions of which arrive in
phase at the distant receiver. The ra-
dio beam is similar to the beam of a
searchlight and must be pointed ac-
curately at the distant receiver.
“The source of electromagnetic
waves at the focal point of the parab-
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better jobs tomorrow.
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oloid is a small plane reflector in a
resonant cavity at the end of the wave-
guide feed. The electromagnetic wave
generated in the radio transmitter
passes through the waveguide, and
on reaching the end is directed out
through the slotted end into the parab-
oloid.

“The advantage of highly directional
transmission lies in the fact that the
total power of the transmitter, which
ordinarily would be scattered in all
directions, is concentrated into a nar-
row beam pointed at the distant re-
ceiver. The receiving reflector func-
tions in a manner similar to a tele-
scope, with a gain in wave-gathering
power over a nondirectional antenna
equivalent to the gain of an identical
reflector used for transmitting.

“The electromagnetic waves leaving
the vacuum-tube oscillator are trans-
mitted along the waveguide with their
electric vector perpendicular to the
long dimension of the rectangular
cross-section. Since the waveguide is
mounted with the long dimension ver-
tical, the waves leave the waveguide
feed and are transmitted into space
with their electric vector in a hori-
zontal plane.

“At the distant receiving antenna
the horizontally polarized waves are
focused on the opening in the wave-
guide feed and pass through the wave-
guide to the crystal detector with their
electric vector horizontal—that is, per-
pendicular to the long dimension of the
guide. If the respective planes of po-
larization of the waveguide feeds at
the transmitter and receiver were
crossed (one vertical and one hori-
zontal), the waves polarized in one
plane would not be transmitted
through the receiving waveguide ar-
ranged for waves polarized in the
other plane.’

The first installation of AN/TRC-6,
in January 1945, provided telephone
facilities between 12th Army Group
and 15th Army. When more equip-
ment arrived in April, circuits were
installed between 12th Army Group
and 3rd Army, 6th Army Group, and
7th Army. As the 3rd Army advanced
into Germany, constant communica-

Top cross-section view of antenna
AN/TRC-5 and parabolic reflector.

PARASITIC
ELEMENT
J{ HALF WAVE ANTENNA
COAXIAL AT FOCUS OF PARABOLOID
CABLE FROM
TRANSMITTER
OR RECEIVER

TL2622-8
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tions between it and 12th Army Group
were maintained by AN/TRC-6, which
was installed at each new location to
which the army moved. The total dis-
tance by radio from 12th Army Group
near Frankfort, Germany, to 3rd Army
in southern Germany was nearly 300
miles, using two terminals and three
relay stations.

AN/TRC-5 performs functions iden-
tical to those of AN/TRC-6, but oper-
ates in an entirely different frequency
range, 1350-1450 mc. It is somewhat
smaller than AN/TRC-6. This equip-
ment also provides eight high-quality
telephone circuits. Production of these
sets had barely started when the war
ended, so none had been used in the
fighting theaters. It is anticipated,
however, that this set will be used by
the occupation forces in Japan.

This set provides an excellent op-
portunity to consider further the the-
ory of pulse transmission upon which
it operates, and the principles upon
which are founded its transmitter, an-
tenna, and receiver.

The transmitting multiplex unit
translates the v.f. signals of the eight
voice-frequency channels into pulse-
position-modulated, time division sig-
nals for transmission over the radio
link. First, the multiplex generates a
series of eight .4-microsecond channel
pulses followed by a 2-microsecond
synchronizing pulse. The eight chan-
nel pulses and the sync pulse are re-
ferred to as the sync period, and each
sync period is repeated every 100 mi-
croseconds. Modulation of the eight
channel pulses is accomplished by elec-
trically scanning each of the v.f. cir-
cuits once during each sync period.
Thus the position of each channel pulse
in time, with respect to the sync pulse,
can be varied during successive periods
at a rate determined by the frequency
of the modulating signal. The amount
that the channel pulse is displaced
from normal depends upon the ampli-
tude of the modulating signal.

The transmitter converts the posi-
tion-modulated, positive-going pulses
into impulses of ultra-high-frequency
power. The final waveform of the
radiated impulses may be pictured as
a recurrent series of nine short groups
of oscillations, which may be in fre-
quency from 1350-1500 mc. Each chan-
nel pulse is emitted from the antenna
for a period of about .4 microseconds,
and the sync pulse for 2 microseconds.

As for the antenna, each consists of
a radiating element, a parasitic re-
flector, and a 50-inch parabolic reflec-
tor which results in a line-of-sight
concentration of r.f. power.

The antenna assembly is essentially
a half-wave dipole, fed at the center
by means of a coaxial cable. The ra-
diation resistance at the center of the
dipole is approximately 50 ohms. The
dipole support consists of a short
length of coaxial cable used to supply
r.f. energy to the dipole. Two r.f.
chokes are placed around the coaxial
cable and serve to balance the an-
tenna dipole to ground; otherwise the
dipole half connected to the outer con-
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in present use. Per Kitevouesuuuinwiansce,os $3.69 along all reflected rays measured from @ﬂl/ gim W Gfﬂm
INSULATED RESISTOR KIT B : the source to a plane held squarely in Pjactical training on real electrical equipment,
s/rn";zm:lgolm\?\;::aop;lhir;u:olor :odedusssg?nr:egofd front of the paraboloid are equal, re- trnl‘nln‘g.y:\:prekus eipenence or advanccg
Band. Per Kit. ..., . i120:82.75 gorcless of what part of the curved || SSuetion needed. Prepare for & #9bioR iR At
AERIAL KITS (md.v.duuuy boxed! complete “acluding reflecting surface they strike. The par- %}gﬁ‘ggﬁ,\gd L ECTRICI REERIGERA-
fult instructions. srraEtraddedaarisasenaas 75« abolic reflector or paraboloid there- Gmgza}gmgegmle);?g& ms:,‘d ::‘?mgor:“efg:
S ALy e Yo o 5745 | | fore Serves 1o concentrate the electro. | | SRS ERLn B b
) Fully Gucrumee.d. i ' magnetic wave from the transmitter facilities for men with ‘yhyslcal disabilities
RADIO KITS—4.tube TRF including Tubes). SPECIAL into a narrow beam, all portions of X“é"iib".‘éféf.:f?&i‘é’éﬁi’éﬁ'eusc..oo;
...................................... $10.75 which arrive in phase at the distant _s_o.o_s Paulina St. hicago 12, Im:ol:
receiver. The radio beam is similar |; - cMA:lesT :,‘r'e.s &?:;&:‘ ﬂ;?s'::‘):l "l
to a searchlight and must be pointed |3 560 §. AN R "Dept. 1681, Chicago 12, L. §
accurately at the distant receiver. |1 , 5 FL R MASH DSt S |
The receiver is a 15-tube super- |3 1
heterodyne, tunable over a frequency : :
range of 1350 to 15C0 mc. R.f. energy |3 1
picked up by the receiving antenna is !_E‘ V;;.".".';‘.“.';.“.".;'.‘i‘i‘e.'.'.‘-“-‘a;-'-a.
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fed through a coaxial cable to the re-
ceiver input connector, where it is
coupled to a crystal detector. In the
crystal detector stage the r.f. signal
is beat against an oscillator frequency
from an oscillator which is 16 mec.
lower or higher than the received sig-
nal. The resulting 16-mc. intermediate
frequency from the crystal detector is
then fed through seven stages of if.
amplication. The output of the sev-
enth i.f. stage is then coupled to the
detector. The positive-going output
pulses from the cathode of the detec-
tor are fed through three cascade two-
stage pulse limiters. These limiter
stages function to remove noise and
other objectionable amplitude-modu-
lated signals, resulting in a signal of
constant amplitude. The limited pulses
are then fed through a coupling stage
and pulse output stage to the receiv-
ing multiplex. The alarm control stage
is biased past cut-off by the video
pulses, causing an alarm relay to be
de-energized and alarm buzzer to re-
main inoperative. Loss of signal causes
the alarm buzzer to sound. A rectifier
tube provides +270 volts and —10
volts d.c. for operation of the receiver
circuits.

Well, there are the new sets. But
what advantages do they offer? Here
is the Signal Corps’ answer:

1. The same facilities as wire cir-
cuits, with the same or better quality.

2. Reduction of installation time
from weeks or months to hours or
days.

3. Reduction in weight and volume
of equipment, for example, from 94,000
pounds to 17,000 pounds for a 100-mile
system, 2700 cu. ft. to 700 cu. ft.

4. Reduction of repeater stations in
some cases from four to one every 100
miles.

5. Reduction of sabotage in hostile
territory — improvement of military
security.

Studio to Master Control
(Continued from page 49)

Equipment for a remote broadcast
depends on the size and nature of
program to be aired, area of opera-
tions, and, what is most important,
whether or not the actual broadcast-
ing will be done from a fixed location
or while in transit.

Special type microphones of rugged
construction are used in conjunction
with battery powered amplifiers ex-
clusively designed for field operations.
In addition to this standardized se-
quence, a five minute transit nemo
may require the use of a compact high
quality short-wave transmitter, com-
munications type receiver, impedance
matching units, headphones, spare
tubes, batteries, and necessary main-
tenance equipment.

In spite of all precautions taken to
insure continuous operation of remote
equipment, it is, however, an unwrit-
ten law amongst broadcasters to route

any and all remote shows through a
stand-by studio nearest the point of
origination. Then in the event of
trouble, the stand-by studio fills with
appropriate music until normal trans-
mission can once again be established
with the remote point.

Field engineers have broadcast from
swift bombers high in the clouds, from
spray-swept decks of speeding PT
craft, and lately one intrepid para-
trooper covered his own descent using
light weight para-talkie gear!

The war has already given birth to
a new species of engineer, namely, the
communications-correspondent. Men
such as these have risked their lives
to make recordings of actual V bomb
attacks, spot-broadcast real battle en-
gagements, and hit the beach with the
first wave, armed only with tape re-
corder and microphone.

True to his creed, “Whatever it is,
wherever it is, we’'ll air it,” the field
engineer assuredly occupies an ex-
tremely important role in introducing
the vast, invisible radio audience to
circumstances and events closely af-
fecting their future and destiny.

In broadcasting, as well as associ-
ated industries, probably the least ro-
mantic yet vitally important job is
that of maintenance engineer. Upon
his tolerant shoulders rests the sole
responsibility of servicing, checking,
and maintaining a wide variety of
complicated broadcast equipment.

For him the day may begin with the
delicate job of replacing a new ribbon

out least injury to the wire.

FAHNESTOCK SPRING BINDING POST GRIPS THE
WIRE BY THE ACTION

Grips the wire with just the right pressure for good electrical contact with-
NO TOOLS REQUIRED TO MAKE THE CON-
NECTION. Simply press down on the spring, insert the wire and let go. The
end of the wire does not have to be bent or twisted, consequently the connec-

OF A SPRING

tion can be made or unmade as often as desired, without the end of the wire

breaking off.

January, 1946

Positive contact; cannot jar loose.

FARNESTOCK ELECTRIC COMPANY, Inc.

46-44 ELEVENTH STREET
LONG ISLAND CITY 1, N. Y.

Please send me at once, Descriptive Literature, Prices and Delivery Schedule on

FAHNESTOCK CLIPS
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Unusual Buy
Cathode=-Ray Tubes

New, Factory sealed, for
TELEVISION & OSCILLOSCOPES

RCA 5BP4 price............. $18.00
N-U 3AP1 price............. $ 9.00
Other CR Tubes 3" to 12"

Amphenol Coaxial Cables

Polystyrene beaded & Polyethylene solid di-
electric, for low losses and freedom from in-
terference.

Type 21B-290-7/ 26-XXV, 72 Ohm., List price
»0.85, your price $0.25 p. ft. Many other
types. Ask for list.

TELEVISION PARTS

RCA Deflection yokes compl. with

hardware and cable.............. $19.50
RCA High and Low Voltage complete

in one unit Television power sup-

plies, oversize unit............... $90.00
AEROVOX Type 3009 Capacitor

.5 MFD, 3000 Volt Working ...... $ 2.40
DUMONT Wide Band Oscilloscope

Type 241, .. ..o viiieienn.onn....%5458.00
All types of ceramic, mica and oil CAPACI-
TORS. Many other television parts.

Send 50 cents coin /stamp for complete list in-
cludlng diagrams for TELEVISION sets RCA,
GE, UMONT., ANDREA. Free with order $5.00 or
more

RCA Parts and Equipment Distributors
WORLD'S FIRST SPECIALIZED HOUSE IN TELEVISION

ELECTRONICS SERVICE & SUPPLY
262 West 40th Street, New York 18. N Y

PERFECTION
ELECTRIC COMPANY
829 SOUTH STATE STREET

CHICAGD 5, ILLINOQIS

in a ribbon-type microphone. Perhaps
an hour or two later master control
may call on the emergency phone.
Within a few seconds the maintenance
engineer, tool bag streaming behind,
is whizzing down the hallway anxious
to knock some sense into a few stub-
born relays. The close of day may find
him busily engaged taking noise and
distortion measurements on some
newly purchased monitor amplifiers.

With the exception of maintenance,
very few engineers, even those of many
years seniority, are entirely familiar
with the back of an ordinary studio
control room rack. There, between
jack field and terminal block, in an
intricate pattern of colored wire run
innumerable connections linking mi-
crophone to pre-amp, pre-amp to mike
key, and so on until the final termina-
tion line to MC is reached. As if to
make the job-repair more difficult,
fixed pads, attenuators, and bridging
coils appear at most unexpected places.
It is, therefore, no wonder that the
indefatigable maintenance man some-
times breathes a prayer of gratitude
to the gods of like impedances.

Aside from being on emergency duty
twenty-four hours a day, maintenance
engineers adhere to a fixed schedule
of procedure which includes a syste-
matic check on all technical facilities
essential to operations. On the so-
called dog watch, which occupies the
late evening and early morning hours,
complete audio quality and continuity
checks are given to both studios and
master control. Maximum efficiency
is thereby achieved during the follow-
ing day’s operations.

Psychologists have proved that men
who like to know how, why, and where-
fore, usually are the best mechanics in
any technical field. Such persons are
alive with the desire to comprehend
and, if possible, to improve the object
of their interests. However, some en-
gineers who seek to augment a decided
theoretical background with additional
practical experience at times request
a transfer to the maintenance division.
In certain cases at least two years ex-
perience in this field is a must even
before considering an applicant for
employment.

Master Control in the neophyte en-
gineer’s eyes is the Valhalla of the
elite, the dwelling place of absolute
personal efficiency, integrity, and
knowledge.  Actually, this seeming
image of perfection is the result of
close co-operation, double checking
and minute observance to even the
slightest details.

The human brain with its complex
pattern of nerves has often been com-
pared with the central master control
of a major network. Programs com-
ing in from many sources are here in-
tegrated, checked, and channelled off
into lines feeding transmitter, smaller
master controls of outlying stations,
recording companies, and other por-
tions of the system’s vast network.

Discounting feeds for recording pur-
poses, sometimes as many as six dif-
ferent air programs will be passing

www americanradiohistorvy com

SALESMEN .52% 50y
Aationally KcornMasfacturer

Build up a business of your own with Nationally
Advertised Products bearing Underwriters’ label.
Sell to schools, Iactories, service stations, ware-
houses, hotels, restaurants, public institutions,
truck and bus companies. grain elevators, house
trailers, autos, farms, homes, etc. Capable man
can earn real money. Established in 1916, Write
Letter with details, age, experience, etc.

THE FYR-FYTER CO.,

Dept. 22-13 Dayton 1, Ohlo

KING OF ELECTRIC SWITCHES
YERSATILE SWITCH OF ATHOUSAND USES
MILLIONS IN POSTWAR APPLICATIONS

Floodlights your
porch when the
door is opened —
sounds alarm
when window is
opened — signals
arrival of mail —
controls heating
of furnace — fill-
ing of water tank,
—the~e and many other scrvices are per-
formed by this versatile switch. Shipped
with instruction sheet showing numerous
illustrated uses for this device at the low
price of $1.00 postpaid.

KING PRODUCTS COMPANY
BATAVIA 4, ILLINOIS

PEN-OSCIL-LITE

Extremely convenient test oscmatur for all rl-
dio _ servicing; align as

pen
Y e rrom ’700 cycles audio

c es w.h £, Qutput iroa

zerg to 125 v. sed by Signal Oorps ®

for informauon
GENERAL TEST EQUIPMENT CO.
38 Argyle Buffalo 9, N. Y.

—RADI O—

RADIO Technician and Radio Communications
courses. Register now for new classes start-
ing first MONDAY of each month. Day and
Evening Classes.

AMERICAN RADIO INSTITUTE

101 West 63d St.,, New York 23, N, Y.
Apbroved under GI Bill of Rights,

C_RAB[REE’
S IUHOLESALE RADID S~

2508 Ross Ave.
DALLAS 1 TERAS

* * RADIO * *
COMMUNICATIONS

...on land . . . on sea . . . in the air
RADIOTELEPHONY — RADIOTELEGRAPHY

Practical courses conform to FCC technical standards.
Pre-war tuition. Free bulletin.
WESTERN RADIO COMMUNICATIONS INSTITUTE
Specialists in Radio Communications
106 W. Third St. (A), Los Angeles 13, Calif.

Specify SAUEREISEN
GCEMENTS —

ACIDPROOF COMPOUNDS

ar somples
SauEreien [:eumrlL.- Coimpany -+ Pitlsburgh 15, Penna.

RADIO NEWS
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Fig. 3. Ladder type mixer.

through the hands of the MC operator,
to points both near and far. It is
easy to understand, therefore, that
large sums of money are involved and
the slightest error on the part of the
man at the operating board can easily
disrupt the entire nationwide net-
work.

Line failures, the bugaboo of early
broadcasting, are today quickly iso-
lated and tracked down by telephone
company and MC engineers working
together. Should any piece of MC
equipment fail or go bad while on the
air, it must immediately be patched
out manually and an emergency piece
substituted instead; for time is money
and any time lost is money lost, not to
say anything of operating prestige in-
volved.

To sustain uniform transmission
and, at the same time, uncover any
losses on incoming as well as outgo-
ing lines, a close check is kept on the
standard level of -8 VU. Programs
are also monitored for line noises, dis-
tortion, and hum. Should these occur
they are included in the daily opera-
tional report together with any tech-
nical errors or operational difficulties.

Audio frequency runs covering the
range from 30 c.p.s. to 10,000 c.p.s. are
given to both emergency and regular
transmitter lines by the night crew.
Application of this procedure is also
observed on both remote and recording
lines.

Practically every switching action
performed on the MC board is pre-
conceived, not only in the light of what
is supposed to happen when a certain
relay is actuated but also what should
be done in case this relay fails to op-
erate. On more complex switchovers,
the case of the relay not operating is
just a minor consideration to be taken
into account.

Ramifications such as these are the
MC engineer’s daily subsistence. In
time he even develops an uncanny
ability to see the major portions of the
entire network operating with a ma-
chine-like precision.

For a likely impression of master
control in operation, imagine for a
moment five good sized loudspeakers
mounted overhead with each one of
them carrying a different program.
At once the shrieking of a soprano
somewhere on the west coast will

January, 1946

NEW

TENTH EDITION
out in February

b S AL

| Oyer 600 pages. $2,00 pestpaid in U.S.A;

Radio’s outstanding practical text; the how-to-build-it book for the practical man.
The leader in the field for many years. Written especially for those withont
technical or mathematical training; all theory sections are in the simplest pos-

sible langunage.

New enlarged tenth edition has many improvements, especially expanded u.h.f.

chapters and complete postwar tube tables.

Over 700 pages; clothbound, gold-stamped. Hundreds of diagrams and large
photographs. From your favorite radio parts dealer, or direct from us, postpaid.

EDITORS AND ENGINEERS
1420 North Highland Avenune, Los Angeles 28, California

A1

Job Card

d far Service Dealers

Hii

TRAINING

Electrical ==:..

Fundamentals of Industrial
Electrical Engineering

8 months’ intensive residence course prepares tor
technician, engineering aides in c¢ommunications,
power, business machines, sales, service.

Theory and extensive laboratory praetice, drafting.

Graduates hold responsible technical and engineer-
ing positions.
25, July 8.

Approved for veterans. Enter Feb.
53r@ yr. Catalog.

ELECTRICAL SCHOOL

201 Tekoma Avenue
Washington 12, D.C.
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PLASTIC RADIO DIALS
combine the beauty
of radiant color with k

[

the utility of perfect
light transmission.
The possibilities of design, size, shape and
color combination are limitless.

Whether your problem is dials, or any of
hundreds of allied applications, let Hopp
artists and engineers "“sitin on your design-
ing problem.

Send us your blueprints or ples for quotati

THE HOPP PRESS, INC.

PRIA TR — FARRSCATING — FORMING

460 W. 34th STREET, N. Y. C.

ESTABLISHED 1893

Lorge stocks assure the finest ond most
| ! Jetti of oll ilable items
ot lowest prevoiling prices. Thousands of

active buyers depend on ys for their entire

Radio repair ond replocement requirements.

B d %)

we u d service p y
every order is expedited for delivery in
double quick time. Everything we do is

1 d for i and satisfaction to
our customers. You will find it profitable to

make Radolok your buying headquarters,

FREE BUYING GUIDES

Because of existing conditions we keep our

customers right up to the minute on avail-
able handise by releasi d
frequently instead of sending our regular

Big Profit Guide
JEts s
ERER

once a yeor. Send
the coupon now
to get these Free
Buying Guide Sup-
plements as they
are issued.

RADOLEK CO., Dept. B-110 i
601 W. Randolph $t., Chicage 6, lIl. :'
Pieose send FREE Buying Guide Supplements !
et o |
ADDRESS E

ORDER FROM RADOLEK
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seemingly contest with the dull thud-
thud-thud of a hot New York jive
band. From another source may come
bursts of staccato laughter inter-
spersed with loud hand clapping in
the vicinity of +20 VU or thereabouts.
By now the symphonic show is going
full blast with one of Beethoven's
protestations against life while the
dull orator from studio X drones on
and on.

In between the telephone jangles
discordantly demanding your atten-
tion, advice, and good humor; if there
is any left by now. All in all though
the MC engineer learns to take these
things in his stride, maintaining how-
ever a quality of vigilance and almost
instantaneous reaction in case some-
thing should go amiss.

After a somewhat strenuous 8 hour
day, one would naturally expect the
MC engineer to be relaxing on the
porch with the evening newspaper.
Instead he is more likely to be found
puttering around the basement, put-
ting the final touches on the new am-
plifier which he swears is flat =1 db.
from 10 to 18,000 c.p.s.

50—

Radio Operated Airplane
(Continued from page 29)

remote-control box on the ground and
are employed in guiding the plane,
which was used during the war as a
flying target for antiaircraft gunners.
The fifth radio frequency holds the
parachute in its true position for an
ultimate landing of the plane. This
fifth frequency is automatically in
operating position while the other four
frequencies are being used. When the
pilotless flight is terminated, a switch
at the control box on the ground cuts
off the audio-frequency tones and thus
releases the trapdoor of the parachute,
also stopping the engine.

The launching catapult of this
dwarfed airplane functions on the
principle of a slingshot. It is composed
of a metal-tubed length with top rails,
and a group of helical springs. As the
miniature airplane departs from the
firing end of the catapult, the assem-
bly is arrested by a snubber shock ca-
ble and the target plane continues its
flight into the air. The 8-horsepower
engine generates a staccato noise
which is said to blanket the semi-
tropical, jungle-like countryside of
that vicinity of Florida.

The seven-man ground crew of Lieu-
tenant Eugene M. Applebaugh bide
their time as the lieutenant, beside the
mobile radio-controlled apparatus on a
three-quarter-ton Army truck, maneu-
vers by radio the catapulted craft into
a steep climb and short bank. Only a
stone’s throw away are teams of anti-
aircraft gunners practicing a simu-
lated defense (even in peacetime)
against the pseudo-marauder in the
threat of this radio-guided airplane
target.

The helmeted crews, with quick pre-
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Rate 20¢c per word, Minimum, 10 words

RADIO ENGINEERING

RADIO Engineering, Broadcasting, Aviation and
Police Radio, Servicing, Marine Operating and
Electronics taught thoroughly. Expenses low.
Write for catalog. Valparalso Technical Institute.
Dept. N, Valparaiso, Ind.

RADIO EQUIPMENT

RADIO Service men and experimenters send for

our giant radio catalogue. Save dollars. United
Radio Co. (100M) Newark, N, J.

FOR SALE
RECTIFIERS—Halfwave, 5 Amperes, $4.50, 2.2

Amperes, $2.25; 1.5 Amperes, $1.85. Fullwave, 1
Ampere, $2.50; .5 Ampere, $1.85. Maximum 18
volts input. List free. Milton Bursma, Route 5,
Grand Rapids, Mich.

BUZZER Code Practice set complete with key,
battery and instructions. Sends real wireless sig
nals. Only $1.65. Two sets $3.00. Guaranteed
Rathert Electric. Dept. N. Cresco. Iowa.

LOWEST Prices. Radio Tubes, parts. Bargain
lists 3c. Potter, 1314 McGee, Kansas City 6, Mo.

ARMY Atircraft Surplus! R14 Headphones, $2.50;
throat mikes, $4.50; hand mikes, $6.50; head-

. phone cushions, pair, 95¢; bushel basket electri-

cal & radio gadgeteer’s lot, damaged, used, only
$4.95 shipped express. Aero Instrument Com-
pany, Municipal Airport, Houston, Texas.

FREQUENCY meters, vibrating reed type, 50 and
60 cycles, 125 volts, 10 reeds. Three inch case,
flush mount. New. $3.50 postpaid. John Isaacs.
2412 W. 156th St., Gardena, Calif.

2 RME 99 RECEIVERS. 450 watt transmitter, 5
band. P.A. ampliflers, prices reasonable. C. H
Miller, 2221 Ave. D, Kearney, Nebr.

ELECTRONIC Continuity Tester. Newly designed
circuit with radical war developments. Range
from 0 ohms to 50 megohms; test condensers:
uses 60 cycle A.C.; cost of construction, $4.00.
Circuit design, $.75. Paul Anthony Laboratories.
Chestnut St., Manchester, N. H.

CORRESPONDENCE COURSES

USED Correspondence Courses and Educational
Books sold or rented. Inexpensive. Money-back
guarantee. Write for Free Catalog listing 4000
bargains.—(Courses Bought.)—Lee Mountain. Pis-
gah. Ala.

CORRESPONDENCE Courses and self-instruction
books, slightly used. Sold. Rented. Exchanged.
All subjects. Satisfaction guaranteed. Cash paid
for used courses. Complete information and 100-
page illustrated bargain catalog FREE! Write
Nelson Company, Dept. 2-59, Chicago 5.

USED Correspondence courses, Educational and
Technical Books, bought, sold. rented. Catalog
Free. Educational Exchange, Henagar, Ala.

AMATEUR radio licenses. Complete code and
theory preparation for passing amateur radio ex-
aminations. Home study and resident courses.
Amerlcan Radio Institute, 101 West 63rd Street,
New York CIty.

PATENT ATTORNEYS

RANDOLPH & Beavers: Registered Patent At-
torneys, 231 E. Columbian Building, Washington,
D. C.” In order to Protect your invention and reap
the reward that should be yours, Patent your in-
vention without delay, and at the same time have
Rights to sell as Manufacturers convert to Civilian
Production. Write for information and Record
Form Today.

PATENTS SECURED Two valuable booklets sent
free. Write immediately. Victor J. Evans & Co.,
148-A Merlin Bldg., Washington 6, D. C.

WANTED

WANTED—OId issues of Modern Electrics and
Electrical Experimenter. Lipani, 157 Leverett St.,
Boston, Mass.

MISCELLANEOUS

EXPORT to Denmark. Leading Danish firm in
the radlo and electrical industry wants to take
over the representation for Denmark of American
firms. We are particularly Interested in Novel-
ties and Specialties, but also in other products in
the above lines. Submit quotations to TO-R Radio
A/S, Howitzvej 11, Copenhagen F, Denmark.

VETERAN, 27,

over four years Signal Corps,
three as officer. Experience chiefly operational
but interested technical radio. Would like posi-
tion where possible learn radio, advance by study.
High 1. Q. (147). Louis Haas, 1866 W. 42nd
Place, Los Angeies 37, Calif.

RADIO NEWS
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JUKE BOX

RECORDS

LATEST & HARD-TO-GET BACK NUMBERS

Some slightly used and some brand new—
Victor, Bluebird, Columbia, Okeh, Decca,
Capitol, etc. Such artists as Glenn Miller,
Benny Goodman, Harry James, Bing Crosby,
Frank Sinatra, Gene Autry, Duke Ellington,
Fats Waller, Guy Lombardo, Andrews Sis-
ters, Kate Smith, Ink Spots, Mills Bros., etc

BlG PROFITS Your opportunity to eash

in on this new field that
is sweeping the country. Specify the type of
music that sells best in your territory such
as Swing, Sweet Music, Cow-boy, Hill-billy,
Polkas, Blues, ete. Your price $13.90 per
100 records, f.o.b. Chicago, 2% off for cash
}v;*ith order. All shipments made within 48
ours

CHAS. HOODWIN CO,
4419 Broadway, H-t5, Chicago 40, fllinois
World’s Largest Dealers in Used Records

TINY POCKET S1ZE

 NEW

RADIO!

Slips in your pockec or purse
s.! Complete

READY TO PLAY as shown

with self-contained phone for
personal use, Beautiful black
plastic case. F

BROADCASTb without outside
aerial wires,

UAHANTEED TC WORK
when connected and used accord-
ing to instructions or your money
Lack. lo-day trial, Can be used
hotels, cabins, in bed after hours,

omes, offices, % der, check) and
SEND ONLY $1.00 fcas Boflma 399 vius Gelivery

fees on arrival or send $3. for pocmald delivery.
IDEAL GIFT_ FOR IIDREN OR ADULTS ALIKE!
Get your PA-KETTE RADIO NOW for real enjoyment.
Dealers in mnst ('m(s

KETTE ELECTRIC (2]
DEPT. RN-1 EARNEY, NEBRASKA

WANTED

Engineer with nationwide sales organization desires
radio or electrical products or ideas which can be
developed into marketable items. WRITE fully.

BOX 423 ¢/o RADIO NEWS
185 N. Wabash Ave. Chicago , 1.

12 WEEKS

TRAINING IN COYNE
SHOPS WHERE YOU

o ~ “LEARN-BY-DOING”’

Trained Radio-Electronics men needed now. They
will be needed too when the waris over. Tremendous
expansion in Radio, Electronics, Frequency Modu -
lation and Television pred:cted — a world of new
opportunities. Get Radio Training in_the Coyne
Shopsin Chicago now, and BE READY.

JU Finance Your Thaining

If you are short of money, you can start nos and pay
most of your tuition after you graduate. Many earn
whilelearning. Free Lifetime Employment Service to
graduates. EXTRA training in INDUSTRIAL
ELECTRONICS and Electric Refrigeration—no

cision, zero in on the flying target and
go through a rapid routine of load,
fire, and reload as the control men
continue to line up the elusive target
in their guns’ sights. The radio-
controlled plane, at a pace of 125
miles an hour, dives and banks in
evasive endeavors to frustrate the
antiaircraft gunners. This shuffling or
maneuvering of the target demon-
strates one of the significant benefits
of this new type of radio-guided tar-
get over the outmoded former system
whereby planes towed targets and had
to keep on a constant course with
their target’s dragging sleeves. Once
the practice run over the guns is com-
pleted, Lieutenant Applebaugh flips
another switch on his remote radio-
controlled apparatus, a trapdoor on
the topside of the small airplane pops
open, and the motor begins to sputter
and die. From the trapdoor, there
emerges a slender mass of silk — a
parachute — and in its embrace the
model airplane begins its slow but
comfortable descent to earth.

The 12-foot wingspread has a coun-
terpart in an 8-foot fuselage of steel
tubing covered with canvas. Within
this body of the plane are contained
the engine, generator, battery, radio
receiving apparatus, and the landing
parachute under the topside hatch.
Late models have displaced the anti-
quated landing gear with reinforced
shock-absorbing keel. The flying tar-
get can be set up and launched in a
jiffy, with as little open space as 100
yards.

Pellets of atomic energy, with radio
in the pilot’s seat, may be the source
of power for civilian airplanes of the
future. Or, the electronic airplane (a
descriptive term first used by this
writer) may take off be guided,
landed, and even powered by electronic
waves. Already an automobile is being
powered by electronic energy. The
radio-operated airplane, however, in
its present stage, may be seen at many
civilian flying fields first as a novelty
to focus attention on the Air Age;
then, in later developments, as a fly-
ing machine without a human pilot
aboard but guided from the ground by
radio and carrying passengers on
sightseeing tours in the vicinity of our
large cities or around such sightseeing
objectives as Grand Canyon.
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DOUBLE REENTRANT
PROJECTOR

From 15
in. air column to 6 foot

Many sizes.

air column.

360 RADIAL,
CHANDELIER
PROJECTORS

Double BReentrant. For
driver units. 3 and 4
foot air column lengths.

DRIVER UNITS

Various Power Handling
Capacities. Newest
types of Indestructible

Phenolic Diaphragms.

Miniature Type Reen-
trant Projectors—Boost-

er Speakers.

ﬁ.‘...:-..-.:, :

Cone Type Parabolics
and Chandelier Baffles
for all size cone speak-

ers.

MICROPHONE
SUPPORT STANDS
20 types and sizes. All
Fittings, Adaptors and
Accessories. Floor
Stands. D e s k Stands,
Banquet Stands, Boom

Stands.

Wooden and Metal Cone
Speaker Enclosures. Baf-
fles, Carrying Cases,
Loud Speaker Support
Stands and Brackets.

TLAS SOUND

CORPORATION

1447 39th Street
BROOKLYN, N. Y
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@ Oufstanding production equipment in the hands of Aerovox
craftsmen, accounts for these veritable capacitor dreadnaughts,
In exacting services such as radio transmitters, heavy-duty
electronic equipment, and in the electric power field, these
units have won citation after citation for exceptional rugged-
ness.

Such ruggedness stems from the Aerovox winding facilities
second to none. Special winding machines insure that the
multi-layered sections are uniformly and accurately wound
under critically-controlled tension. Also, a system of impreg-
nation tanks, pumps and control equipment guarantees the
necessary drying after vacuum impregnation that is positively
unexcelled by any impregnation process anywhere.

Hermetically-sealed welded steel containers; heavy-duty
porcelain insulators; cork gaskets and pressure sealing; non-
ferrous metal hardware; silver-soldered joints; sturdy mount-
ing means—these are the externals of these capacitor dread-
naughts. Standard listings of Type 20 up to 50,000 v. D.C.W.
Capacitances from 0.1 to 10 mfd.

INDIVIDUALLY TESTED

SALES. OFFICES IN ALL PRINCIPAL CITIES
ROVOX: CANADA LTD:, HaAMILTON, ONT.

161
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APTAIN HORACE L. HALL, U.S. Merchant Marine,
C retired, at his home in Springfield, L.I., N.Y., made
daily recordings of transmissions from Australia, for
more than four years, missing but four days. The appar-
ently harmless news broadcasts kept the Australian
Government in New York and Washington informed of
every phase of the progress of the war, by a pre-
arranged code.

The National HRO, used for this remarkable accom-
plishment is the first ever to have been shipped into the

New York area and is over ten years old.

NATIONAL COMPANY INC., MALDEN, MASS.

PRINTED IN U S.A.
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RUE, your Mallory distributor has the best replace-
ment parts that money can buy. But, equally impor-
tant, he has a thorough knowledge of the business . . .
has the willingness to be of service and the capacity to

give it generously.

You’ll Get Help

and lots of it
From Your

MALLORY
Distributor

Your Mallory distributor will quickly help you locate the
parts you want . . . assist you in installing them properly
. .. help you in problems of sales, management and per-
sonnel training . . . in short, save you a lot of time and
money. That’s why he’s a friend worth cultivating—and
a good man to do business with.

Here is What He Offers

A complete line of Mallory replacement parts . . .
many of them first developed by Mallory re-
search . . . ALL of them guaranteed against
premature failure by years of service in the field.

A program of standardization that meets the
maximum mimber of application needs with the
minimum number of parts . . . reduces invest-
ment, simplifies replacement, speeds up delivery.

Efficient service . . . backed by detailed informa-
tion on prices, parts, catalog numbers . . . promptly
applied whether orders are large or small . . .
especially effective in meeting emergencies.

PR MALLORY R CO.InC.

Technical service helps . . . bulletins, booklets,
catalogs, letters with complete data on what to
use and where to use it . . . special publications
on radio fundamentals and new developments.

A background of personal experience . . . ac-

quired through years of service in radio . . .

helpful in solving difficult or unusual problems
. . effective in training dealer personnel.

Commercial “know how” . . . implemented by
sound methods of keeping your business “on the
beam”. . . with special attention to promotion

devices that help sell your story to the publie.

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

This high voitage application involved a min-
imum size requirement. For maximum com-
pactness, the final transformer produced has
a turns ratio of 115/5,800, but a voltage
ratio due to resonance of 115/10,000 V.

CONDENSER —PULSE WELDING
TRANSFORMER

This transformer is designed for a small pre-
cise spot welding set. For this type of appli-
cation, design factors include High Q and
maximum surge power transfer. The trans-
former shown is the equivalent of 100 VA
in size, but handles 1,000 VA pulses.

VARIABLE AC SATURATED INDUCTOR

This inductor is part of a voltage sensitive
non-linear network. By adustment of the in-
ductor with a specific capacitor, peak non-
linearity can be adjusted over a substantial
range in voltage.

SPECIAL CONTROL TRANSFORMER

In this odd application, the requirements
were that the primary current go down with
increase in load current. In actual practice,
when normal load is placed on the secondary,
the primary current drops 50%.

The UTC application engineering section is available for your problem,

150 VARICK STREET

EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y.,

£ ALL PLANTS
NEW YORK 13, N. Y. '
CABLES: “ARLAB"
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