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Buy your New Set
from the Man Who Knows Radio Best

Did you know that radio reception characteristics vary widely
in different localities?

Did you know that extremely slight misadjustinents in the
installation of your receiver can seriously reduce the quality
of its performance?

And can you play doctor to your radio to correct such
troubles? Perhaps not—but neither. can your blacksmith—or
your grocer—or your druggist.

That is why it pays to turn over all your radio problems to
the man who KNOWS Radio—your community radio dealer. He

has the knowhow and equipment to do a professional main-
tenance job on your present radio. He knows the kind of an
antenna installation that will serve you best. You can trust his
years of experience when you are ready to select a new
trouble-free set.

Incidentally that same experience and knowhow have already
led thousands of community radio dealers to choose the Meck
Franchise. The superior quality of Meck Radios, from the
chassis up, is readily apparent to these men who know radio best.

Ask your Radio Dealer—Today.

FACE TO FACE
RECEPTION 5

JOHN MECK INDUSTRIES, Inc. « PLYMOUTH, INDIANA, U. S. A.

www.americanradiohistorv.com
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| send you Soldering Equipment and Radio parts;
show you how to do Radio soldering; how to
mount and connect Radio parts; give you practi-
cal experience.

Early in my course 1 show you how to buiid this
N.B.1. Tester with parts | send. It soon helps you
fix neighborhood Radios and earn EXTRA money
in spare time.

You'get parts to huild Radio Circuits; then test
them; see how they work; learn how to design
special circuits; how to locate and repair cireuit
defects.

T AR AT e,
R T

You get parts to build this Vacuum Tube Power
Pack; make changes which give you experience
with packs of many kinds; Iearn to correct power
pack troubles.

| Will Train You at

Let me send you facts about rich op-
portunities in Radio. See how knowing
Radio can give you security, a prosper-
ous future. Send the coupon for FREE
Sample Lesson, “Getting Acquainted
with Receiver Servicing,” and my FREE
64-page book, “Win Rich Rewards in
Radio.” See how N.R.I. trains you at
home. Read how you practice building,
testing, repairing Radios with SIX BIG
KITS of Radio parts I send you.

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

The Radio Repair business is booming
NOW. Theve is good money fixing Radios in
your spare time or own full-time business.
Trained Radio Technicians also find wide-
open opportunities in Police, Aviation, Ma-
rine Radio. in Broadecasting. Radio Manufac-
turing, Public Address work, etc.

Think of the boom coming now that new
Radios can be made! Think of the backlog
of business built up in ATLT. branches of
Radio! Think of even GREATER opportu-

My:Radio Coursg Includes .* ‘

TELEVISION « E
FREQUENCY MODULA

December, 1943

LECTRONICS

Building this A. M. Signal Generator gives you
more valuable experience. It provides amplitude-
modulated signals for many tests and experiments.

nities when Television and Electronics are
available to the public! Send for free book
now.

Many Beginners Soon Make 3$5, $10 a
Week EXTRA in Spare Time

The day you enroll I start sending EXTRA
MONEY JOB SHEETS to help you make EX-
TRA money fixing Radios in spare time while
learning. You LEARN Radio principles from
my easy-to-grasp Lessons—PRACTICE what
you learn by building real Radio Circuits with

MR. I. E. SMITH, President, Dept. 5SNG
National Radio institute, Washington 9, D. C.

Mail me FREE, without obligation, Sample Lesson and
(No

““Win Rich Rewards in Radio.””

64-page book,
Please write plainly.)

salesman will call,

. . Zone . State. .

www americanradiohistorv com

Our 31st Year of Training Men for Success in Radio

You build this Superheterodyne Receiver which
brings in focal and distant stations—and gives you
more experience to help you win success in Radio.

ome-SAMPLE LESSON FREE

Radio parts I send—USE your knowledge to
make EXTRA money in spare time.

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

MAIL COUPON for Sample Lesson and my
FREE 64-page book. It's packed with facts
about opportunities for you. Read the details
about my Course. Read letters from men I
trained, telling what they are doing, earning.
Just MAIL COUPON in_an envelope or paste
it on a penny postal. J. E. Smith, President,
Dept. 5NR. National Radio Institute, Pioneer
gocme Study Radio School, Washington 9,
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tube at the National Union
Tube Company’s Lands-

B. G. DAVIS C. R. TIGHE GEORGE BERNER dale, Pa., plant. This test
General Manager Ass’t to the Publisher Advertising Director set-up measures the engi-
neering performance cof the

HERMAN R. BOLLIN H. G. STRONG H. J. MORGANROTH tube under actual load
Art Director Circulation Director Production Director and operating conditions.
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HALLICRAFTERS NEW $600,000 HOME NOW UNDER
CONSTRUCTION.

e

+

hallicrafters r

2

December, 1945

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 3-37, FM-
AM receiver for very high frequency work. The Model §-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 §-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 teceiver covering this range.

Further developments in this divection can soon be revealed -
adding further support to Hallicrafters claim to continued supremacy

in the bigh frequency field. G
o
DA

_ o=

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

COPYRIGHT 1945 THE HALLICRAFTERS CO.)

www americanradiohistorvy com

1


www.americanradiohistory.com

RCA Laboralories— Cenier of Rodie and Electronic fesearch

RCA Laboratories at Princeton, N. J., are
far more than one of the most modern and
best-equipped laboratories ever built. It is
a community of scientists, research men
and technicians—each a top man in his field
—each working with the other— contribut-
ing wherever and whenever his specialized
knowledge will help.

It is a “university of ideas”—where vi-
sions are graduated as practical realities . . .
where human wants are fulfilled through
the creaticn of new products and processes,
new services and markets.

It is a birthplace of scientific, industrial
and social progress for the entire nation.

A

It is the reason why anything bearing the
letters “RCA”—from a radio tube to your
television receiver of tomorrow—is one of
the finest instruments of its kind that science
has yet achieved.

For just as the RCA electron tube, tele-
vision receiver, radio, or the Victrola, is
stamped by the RCA trademark, so does
the product jtself bear a stamp of experi-
ence and research that gives RCA pre-emi-
nence in the field of radio and electronics.

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

N
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PIONEERING

Scientists and research men who
work in RCA Laboratories made
many vital contributions in help-
ing to win the war through appli-
cation of radio, electronic, radar
and television techniques. Their
skills now are devoted to peace-
time applications of these sciences.

At RCA Laboratories the elec-
tron microscope, radar, all-elec-
tronic television (featuring the pro-
jection system for the home) and
many other new instruments of
radio, including hundreds of new
electron tubes, were developed to
improve and to extend the serv-
ices of radic around the world.

RADIO CORPORATION of AMERICA

RADEQ NEWS
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F. L. Sprayberry, one
of the country’s fore-
most Radio Teachers.

| SUPPLY A
FULL RADIO SET(

for practical easy

LEARNING 5

SPRAYBERRY TRAINING GIVES YOU BOTH
TECHMICAL KNMOWLEDGE—SKILLED HANDS

There's only ons right way to learn Radio
Electronics.  Youw must get it through sim-
nl vl lesson  study  combined with actuat
shm) practice under the personal guidance
of o aqualified Radio Teacher. 1It's exactly
this way that Sprayberry trains you . . . sup-
mmg real Radio parts for learn-by-doing ex-
nee rlght at home. Thus, you learn
yvour umlercundmg is clear-cut, you
acquiroe the practical “'know how’ essential to
a good-paying Uadio job or a Radio business
of your own.

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

The very same TNadio Parts I supply with your
Cour: for pgaining pre-experience in Radio
Rop work ruay be adapted through an ex-
clusive Sprayberry wiring procedure to serve
for complete, ftast. accurate Radio Receiver
trouble-shooting.  Thus, under Sprayberry
mothods, you do not have one cent of outlay
tor manutactnrelt Test  Hquipment \\luch ig
not only expensive but scarce,

Deeomber, 1945

A RADIO SERVICE
BUSINESS OF YOUR OWN

The offer I make you here is the opportunity
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. Be wise! NOW'S the
time to start. Opportunitics ahead are tre-
mendous! No previous experience is
necessary. The Sprayberry Courso
starts right at the beginning of
Radio. You can’t get lost. If
gets the various subjects across in
such a clear. simple way that vou
understand and remember, And.
you can master my entire coursa
in your spare time. It will not
interfere in any way with your
present duties. Along with your
Training, you will receive my
famous BUSINESS BUILDERS
which will show you how to make
some nice profits while learning.,

R.\dxo cireuit.
all Radio symbols.

you another big FR
my Radio-Electronic trat

Read What Graduate Says
""One Job Nets About $26.00°°

"“Sincer last week I fixed 7 radios, all good
payirg jobe and right now I am working on
an amplifier systemm. This job alone will nct
me ahout $26.00. As iong as my work keeps
coming in this way, I have only one word to
say and that is, “Thanks to my Sprayberry
training,” and T am not afraid to boast avout
it.”” —ADRIEN BENJAMIN, North Grosvenor-
dale, Conn.

Room 23125
Tueblo, Colorado

DON'T PUT IT OFF! and SYMBOLS.”

Get the facts about my training—now! Take Name ......... ,
the first important step toward the money-

making future of your dreams. All features Address . ... ...
are fully explained in my big. illustrated

FRER Catalog which comes to you along with City ... ...t

another valuable FREE bhook vou'll he glad to
own. Mail Coupon AT ONCE!

penny postcard.

R DA R B TEE R oS WA Y DR NS
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A GOOD JOB IN RADIO &
TELEVISION BROADCASTING

JUST OUT! FREE!

‘““How to Read Radm Dnagrams and
L \'nlu'\ble ncw bool( which  ex-
pliins in simple English how to read and
understand any Radio Set Dingram. Pro-

vides the quick key to anadyzing any
Includes translations ol
this FREL
book now, and along with it I will send

E book describing

ning.

Send for

RADIO-ELECTRONIC
SERVICE ENGINEER

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

- RADIO —ELECTRONICS —TELEVISION

Prepares You for a Business of Your
Own Or Good Radio Job

My training will givo you the broad, funda-
mental principles so necessary as a  back-
ground, no matter which branch of Radio you
wish to specialize in. I make it casy for you
to learn Radio Set Repair and Installation
Work. I teach you how to install and repair
Electronic Equipment. In fact, you'll be a
fully qualified RADIO-ELECTRONICIAN,
equipped with the skill and knowledge to per-
form efficiently and to make a wonderful suc-
cess of vourself.

SPRAYBERRY ACADEMY OF RADLO
. L. Sprayberry, I’'res.

Please rush my ¥REE copies of “HOW TO MAKIG
MONEY IN RADIO, ELECTRONICS and TELEVI-
SION,” and “HOW 7T0O READ RADIO DIAGRAMS

............... Stateusesare gy
Tear off this coupon, mail in envelope or paste on

R B B8 W B 8§ B B B B B B N-S_ & & B _N_R_

>
112}
®
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other single factor.

energies and resources

making pick-ups a side-line.

ments, refinements , ,

reproduction.

Creators of Fine Electronic-

informative

“PICK-UPF FACTS”

BUY
WAR BONDS

] *

T 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

We proudly concentrate all our
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
like MICRODYNE is a full time
job, it stands to reason that we
could not afford to jeopardize
our reputation—EVER—by

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

AUDAK COMPANY

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

Acoustical Apparatus Since 1915

! Send for complimentary copy of onr

l

BY

O LICENSE or not to license?

This is an eternal question, as in-
evitable as death or taxes in any in-
dustry involving the work of skilled
technicians whose services are re-
quired in maintaining or repairing de-
vices owned by the general public.

The controversy usually rages
around the benefits to be derived from
licensing. Will it benefit the public
by protecting them from inept or un-
scrupulous technicians? Will it bene-
fit the technicians by protecting them
from incompetents in their own
ranks?

The hope of one sector of those fav-
oring licensing is that it will raise the
standards of their profession. Others,
although unwilling to admit it, would
like licensing because they feel it
would limit competiticn and relieve
them of the pressures implied by any
competitive struggle.

The opponents are individualists
who want no regulation which would
impose limitations. They feel they can
run their business successfully without
having a license authority as a part-
ner.

A reasonable analogy to the prob-
lem as it affects radio servicemen is
to be found in the field of independent
automobile mechanics. It differs in one
major consideration. The auto me-
chanics are, in vast numbers, employ-
ees while the radio servicemen are
predominantly independent business
men, owners.

Some of the thinking in the field of
automotive technicians is pointed up
in an article in the October issue of
Automotive Digest wherein the author
points out on the plus side that the
public would benefit by protection
against incompetents damaging cars,
and would gain financially, as it costs
less to hire a skilled worker who can
finish a job more quickly with less
likelihood of having to do it over
again. The mechanics would gain by
raising the standards in their trade to
at least a semi-professional level re-
sulting in more pay because of the
improved skill required to obtain and
sustain _a license. A licensing system
would encourage an apprenticeship
system. The effect would be to stabi-
lize the auto mechanic labor market.

On the side of disadvantages, the
public might have to pay more for the
higher quality service they received
and might not care to pay such pre-
mium.

Administration of a licensing pro-
gram would require Federal super-
vision which means bureatucratic
control leading to possible stagnation.
Political domina tion could lead to
selling of licenses to the right people.

www americanradiohistorvy com

THE EDITOR

The complexities of the industry it-
self would necessitate a variety of li-
censes for specialists.

The license requirement might act
as a bar to men wishing to start in
business, tending to make the field a
monopoly for those already estab-
lished.

Determining the standards to be
met and fairly measuring each ap-
plicant’s ability in terms of such
standards would be most difficult.

So we find in the automotive indus-
try the same dilemma which rears its
horns in the radio service profession.
No matter where we face the debate,
it always boils down to administrative
difficulties. Licensing must produce a
condition fair to the public, fair to the
profession, and fair to these who might
choose to enter the profession as a
life work.

THE cold bleak atmosphere which

pervades the radio industry is
well attuned to the weather as the No-
vember sheet appears on our calendar.
The storm of protest which swirls
about decisions of the OPA wreaks
havoc with our hopes of a merry radio
Christmas. Parts manufacturers, ill
pleased with their prospects of profits,
have dammed up the flow so that the
few components which trickle through
to receiver producers are insufficient
to start the flow of even semi-ncrmal
production. Not that receiver men are
eager to produce, for they too are dis-
contented with ceilings permitted to
them.

The prospect of dealers having to
absorb the advanced costs has raised
another storm of protest. We have no
doubt that the clouds which blanket
the industry will break away, but the
prospects of shelves and show win-
dows full of gleaming new radios for
the Christmas season are dull indeed.

E service man hasn’t been re-
lieved of a single ounce of the
heavy responsibility to the radio own-
ing public which he carried so stoutly
during the war years. With an ade-
quate supply of receivers still only a
fond hope, the assurance of hearing
fine Christmas music in the homes of
America lies in the ability of the serv-
ice profession to cope with the demand
for repairs.

LONG and loud has been the wailing

about the plight of the set maker,
but what of the instrument manufac-
turers who also depend on an ade-
quate flow of parts. Paralysis of this
sector of the industry adds to the prob-
lems of the gervice man. Too long

(Continued on page 157)

RADIO NEWS
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HALLICRAFTERS
§-36A

Hallicrafters” most ad-
vanced development in
very - high - frequency,
high-fidelicy receivers.
Combines AM, FM, and
CW reception. Frequen-
cy range 27.8 Mc. to 143
Mc. continvous in 3
bands. Covers old and
new FM bands. RF stage
with acorn tube. Push-
pull high fidelity output
stage. Four position tone control with bass boost. Sharp-broad selec-
tivity switch. Dual purpose 'S’ aad tuning meter. Oscillacor com-
pensated for frequency drift. Hermetically sealed transformers and
reactors. Beat frequency oscillator, pitch variable from paanel. Designed
for service in any climace. Net $415

$15.00

PM23 Speaker, Net

HALLICRAFTERS
SX-28A
Famous Super Sky-Rider.
Frequency range 550 kc.
to 42 Mc. continuous in
6 bands. Mazain tuning
dial accuracely calibrated
in megacycles. Separate
calibrated baddspread
dial. Two r.f stages.
Lamb type 3 stage ad-
justable noise limiter.
Six position i.f. and crystal filter selectivity switch. Oscillator tem-
perature compensated for frequency drift. Inertia flywheel cuning and
pre-loaded gear drive on main and bandspread dials. Push-pull 8 wate

output stage. Net S - $223
PM23 Speaker, net. .......$15.00
ECHOPHONE
EC-1A

Popular low-cost communications-
type short-wave and broadcast re-
cerver, 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-
3 cycles. Beat frequency oscillacor
for CW rcception. Automatic noisc limiter. Built-in PM dynamic
speaker. tieadphones or speaker selected by panel switch. Housed in
metal cabinet with gray wrinkle baked-on finish. Nec . . 529,50

Other well-known receivers such as:
Hallicrafters $X-25 .
Hallicrafters $-20R .
Hallicrafters $-22R .
Hallicrafters $-39 ...
National HRO
PM23 Speaker

Net, F.O.B. Chicago
(All brices subject to possible change)

ALLIED RADI

Everything in Radio and Eleitronics
833 W. Jackson Blvd. @ Chicago 7, Illincis

4

1943

NATIONAL
NC-2-.40C
One of National's top
receivers. 490 kc. to 30
Mc. range in 6 rtuning
bands. Definite, accurate
calibration for all bands.

Actual single dial control.
Stable high frequency circuits. Frequency drift reduction o 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. Special r.f. coup-
ling circuits maintain full sensitivity. Net.... e .$225

Speaker in matching cabinet, 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 compensator. Voltage regulation. Compen-
sated oscillator to reduce drift durtng warm-up. Automatic noise
limiter. Earphone jack. 3 i.f. amplifier stages. 2 audio stages. For
phone or CW. Netoenn 5129
Speaker, net........$10.50

. "SEND YOUR ORDER TODAY. FOR EARLIEST DELIVERY

ALLIED RADIO CORP., L. M. Dezette! W9SFW
833 West Jackson Blvd., Dept. 1-MM-5

]

B

I chicago 7, Nlinois

] Date e
{

!

{

[0 Please eater order for

Model

o] Fuil Payment
[ Part Payment (Balance.C.0.D.)
[J Please send full information on Communications Receivers and
Time Payment Plan, without obligation.

[0 Enclosed $

-l

Name ...

Address

City. - Zone.

www americanradiohistorv com
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Ethical engineering at East-
tern 1s 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
tany innovations we have designed for
the new 1946 Eastern Amplifiers — the
2% 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. 12E,

19

RADRIO NEWS
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Shown above are a few of the many types of micro-switches,
toggle switches, knife switches, rotary switches, band switches,
etc., now available through the Hallicrafters Co., Chicago, agent for

the Reconstruction Finance Corporation under contract SIA-3-24.

Other radio and electronic components such as resistors and condensers

are also available in large quantities. Send the coupon for further details.

hallicrafters rapio

THE HALLICRAFTERS CO., AGENT FOR RFC UNDER CONTRACT SIA-3-24
MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT

THESE VALUABLE ITEms ~Puaclable Hoow

or very soon. Write, wire or phone for further information.

* head phones - test equipment - component parts -

by

CLIP THIS COUPON NOW

RFC DEPARTMENT 412, HALLICRAFTERS

marine transmitters and receivers - code practice equip- 5025 West 65th Street » Chicago 38, Illinois
5 3 i 1 . {0 Send further delails and price on Switches and com-
ment - sound detecting equipment - vehicular operation ponent parts
police and command sets - radio beacons and airborne [J Send listings of other ovoilable items
Ionding equipment. Especially interested in_____

COPYRIGHT 1945 THE MALLICRAFTERS €O, . = ) S e —— S
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THE 90630

Ultra-High Frequency Calibrator

The Milien 90630 cavity-type Frequency
Calibrator covers the frequency range of
200 to 700 Mc. with a maximum error of not
over 0.25%. This range is covered by two
i plug-in cavity-type tuning units which may
be easily interchanged. it may be used on
harmonics up to 1500 Mc. ot somewhat
reduced sensitivity.

The calibrator consists of an accurately
calibrated cavity-type Juning unit, a crystal
detector, a two-stage video amplifier, and a
peak reading VT volimeter.

Send for catalog sheet with full engineering
details.

JAMES MILLEN

MFGe CDO, i N c
MAIN OFFICE AND FACTORY
MALDEN
MASSACHUSETTS

M
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* Presenting latest information on the Radio Industry.

By FRED HHAMILIN
Washington Editor, RADIC NEWS

TP THE FEDERAL COMMUNICA-
TIONS COMBMISSION, V-J DAY
brought the heaviest load of work in
that agency’s busy history. Applica-
tions for station licenses flooded in al-
most before the dust had settled from
the last atomic bomb, the FM alloca-
tion problem pressed for solution, and
the regular load of FCC work gener-
ally became heavier. By early Octo-
ber, the schedule had become so
crowded that, in an unprecedented an-
nouncemernt, the Commission ex-
plained frankly that it was over-
worked and under-staffed and would
therefore have to postpone hearings
on clear channel broadcasting in the
standard broadcasting band until the
first of the year.

To give you an idea of the present
FCC boom—and it may be considered
a preview of the coming postwar boom
in radio—more applications for new
station licenses were filed in the six
weeks after the war than there are
AM stations operating currently in the
U. S. under FCC permits. There are
950 of these last. By mid-October,
new applications were filed for 677 FM
stations, 412 standard stations, and
133 television installations.

Also by mid-October, FCC officials
came up for air long enough to ex-
press the hope that a majority of the
applications, if not all of them, would
be on their way to final decision by
year’s end. They added that this will
not lighten the Commission’s work
load. 'The problem of drawing up
rules for the regulation of television
was still current at the time of the
announcement and there was also the
herculean task of preparing for the
coming world radio conference, ten-

| tatively planned for next spring.

FCC ACTIONS SINCE V-J DAY
indicated that applications are being
processed rapidly and one policy trend
is perhaps worth more than passing
notice. Applicants for experimental
television stations and FM develop-
mental stations must present a whale
of a convincing case before a license
is granted.

Without deprecating experimental
work, the Commission pointed out
that a genuine program of research in
which a station was needed would
have to be indicated. Only two ap-
plications, out of a set of more than a
dozen, were granted as the policy was
laid down. The alternative for some

www americanradiohistorv com

experimenters, the Commission sug-
gested, would be a 30-day-or-less au-
thorization to operate a station, which
can be applied for under Section 1.365
of the Commission’s rules.

The Commission added that it was
“fully aware of the fact that there ex-
ists a need for developmental work
regarding the higher frequency chan-
nels for commercial television broad-
casting stations and that there exists a
need for FM developmental work on
the frequencies between 88-108 mega-
cycles to which this broadcast service
is assigned.”

FRIENDLIEST RECEPTION BY
¥FCC during the hearings on FM fre-
quency allocations was given to the
proposal by the Columbia Broadcast-
ing System which favored increased
coverage and a greater degree of
equality among FM stations -in the
northeastern states. The CBS plan,
presented by Vice-President Joseph
H. Ream, broadened average New
York City station coverage from 6170
square miles to 6710 square miles and
the average coverage of all stations in
the northeastern area from 8770
square miles to 9010 square miles.

“The total increased coverage of all
stations in the area would be approx-
imately 40,000 square miles,” Mr.
Ream pointed out, “and this is equiv-
alent to providing channels for five
additional stations with a coverage of
8000 square miles each.”

The CBS plan would give stations
in each metropolitan district coverage

areas which are more nearly equal.

Station managements, according to
Mr. Ream, would also be encouraged
to concentrate on better program-
ming.

As this goes to press, FCC engi-
neers were going over sixty maps and
other data submitted by CBS engi-
neers under their director of general
engineering, William B. Lodge.

SPEAKING OF ¥FCC AND ENGI-
NEERS. Commission sources report
a tragic shortage of radio engineer-
ing talent. For anyone with postwar
job plans in that direction, there are
a number of openings. Top govern-
ment radio engineers get $9000 an-
nually.

Although openings will be slower
developing in the industry, a spot
check with employer representatives
of private industry in Washington in-

RADIO NEWS
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" QUICKER
with less

SPINTITE
WRENCHES

are going over in a big

‘way on long assembly

lines, where small,,

square, hexagon op
knurled nuts are used.

Special SPINTITES with
Flexible Shank for inag-:
cessible places.

Send for Catalog No. 141 illustrating:

a full line of wrenches for Radio,|
Aircraft and Automotive Tools.

WALD EN

WORCESTER

STEH’EH! WALDEN, INC.

WORCESTER, MASSACHUSETTS .

14

464 SHREWSBURY STREET

S POT R AD

dicates that there will be a job boom
in the radio engineering field all along
the line and RMA reports that a num-
ber of industry-financed training pro-
grams are being planned.

FCC is not optimistic about GI Joe’s
chances of starting his own station.
Competition already shows signs of
being very extensive and costs are as
high as risks. This applies particu-
larly to the comparatively small FM
stations. Says FCC Commissioner
Clifford J. Durr: 2

“The cards are stacked in favor of
present broadcasters and against new-
comers by the fact that the newcomer
will have to bear the expense of pro- -
gramming his FM station, while -the
present broadcaster need merely
broadcast over his FM station the
same programs he is already carry-
ing over his standard broadcasting
station.

“If the newcomer happens to be in
the armed service, his plight is even
more difficult, for he not only faces the
economic disadvantages common to all
newcomers but, the date of his return
to civilian life being uncertain, he is
not in a position to plan intelligent-
ly or even prepare and file his appli-
cation.”

INTERNATIONAL RADIO COM-
MUNICATIONS and the equipment
to implement them will rest on a firm
foundation of world-wide agreements
by the end of 1946 if work already
well under way at FCC and the State
Department is successful. The odds,
according to Washington observers,
are that it will be.

This is not to say that all will be
smooth sailing in drawing up the
agreements, either at home or abroad.
State Department is still bothered do-
mestically b{ a lack of unity among
U. S. radio leaders and there seems

little likelihood that all dissension will

disappear as the international nego-
tiations go forward. But “State” is
not pessimistic about the ultimate out-
come of world radio amity.

“Never before,” says Francis Colt
de Wolf, chief of State’s telecommuns
ication division, “has there been closer
integration between government and
industry. I feel confident that we will

Table 1.

1 O NEWS

ultimately reach solutions which will
prove acceptable to all the users of
the radio spectrum, although they
may not obtain 100 per-cent of all their
demands.”

Not inconsiderable progress was re-
ported following the often postponed
third inter-American radio conference
in Rio in September and, although the
suggested revisions of the Cairo Gen-
eral Radio Regulations which came
out of Rio were all tentative, the Ha-
vana convention agreements were re-
vised and the revisions accepted.
Speeding up the work has also, of
course, been appreciable now that the
world is at peace and although de-
feated countries will not have major
roles in the coming meetings, it will
be .possible more clearly to define their
postwar places in the world radio pic-
ture as well as to complete radio reg-
ulations governing the vanquished.

Two major troubles are anticipated
before postwar international radio
amity is accomplished. One is the
tremendous size of the job itself, now
further complicated by aviation ra-
dio’s obviously important postwar
role. The other is the difficulty ex-
pected in getting radio leaders of all
nations involved together for meet-
ings. Such leaders—including our
own—are operating on such crowded
schedules that it is difficult to antici-
pate an international meeting before
spring at the earliest. But a major
gathering is being planned tentative-
ly, and State Department experts are
optimistic that most major difficul-
ties will be ironed out within the year.

RECEIVING EQUIPMERNT FOR
COLOR TELEVISION will be one of
the outstanding developments on the
domestic calendar early in the new
year. Authority for this statement is
Dr. Peter Goldmark, television engi-
neer for the Columbia Broadcasting
System.

“Receiver development, both direct-
viewing and projection, is now being
carried out in our laboratories,” he
said. “The General Electric Company
recently entered into a cooperative
agreement whereby they will take
CBS receiver developments and turn

(Continued on page 147)

The old and new increase factors that may be used to calculate manufac-

turers’ ceiling prices on radio tubes and parts. sold for use as original equipment.

VARIABLE CAPACITORS..................

FIXED CAPACITORS :
PARTS FOR ELECTRIC PHOMNOGRAPHS

RESISTORS., ALL TYPES...................

MAXIMUM PRICE REGULATION 136—

MACHINES, PARTS, AND MACHINERY

SERVICES, AND NOT EXPLICITLY

COVERED ABOVE
* Except Mica

RADIO TRANSFORMERS AND CHOKES...... !

SPEAKERS AND SPEAKER PARTS...........

AND RADIO.PHONOGRAPH COMBINATIONS.........

ALL OTHER RADIO PARTS, AS COVERED BY

OLD - NEW
- Increase Factor Increase Factor

........... 104%............10.4%
........... 11.0%............268%
........... 11.0%............16.1%
............ 8.0%............13.5%"
........... 8.0%............13.5%
............ 708%............16.4%"*

717508000000 0000 1L.5%
............ 5.0%............ 8.35%
............ 5.0% 9.5%
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| FUTURE TRAVEL}".:
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Are you looking for job security and good pay? Take a Jook at today’s
headlines! You'll see that the billion dollar Radio-Electronic field
offers some of America’s most promising present and future oppor-
tunities. Think of the opportunities ahead in ¥. M. Radio, Broad-
cast Radio, Radio Sales and Service, Two-Way Train Radio, Motion
Picture Sound, Aviation Radio, a Radio Business of Your Own,
Electronics, etc. Here's a field that’s wide awake—that’s full of action,
opportunities for advanceinent—fascinating work.

If you are even slightly

mechanically minded . . . if
you can follow clear, easy-to-
understand, instructions —you
can learn all about Radio-
Electronics and its many ap-
plications in Industry, Radar,
FM, Fac-Simile, etc. De
Forest’s Modern A-B-C
Method simplifies Jearning!
The exclusive DeForest’s

=

VETERANS: DeForest’s Troining,
Home or Residenticl, is avail-
able to you under the G. I. Law.

ONLY DeFOREST'S PROVIDES
ALL THREE HOME TRAINING AIDS

DeVRY MOVIE PROJECTOR
AND LEARN-BY-SEEING
FILMS

ACTUAL RADIO PARTS TO
WORK OUT EXPERIMENTS
90 lessons prepared under

the supervision of Dr. Llee
DeForest.

= _
TRAINING, INC.

d CHICAGO 14,

December, 1945

{ - AT HOME OR IN:OUR CHICAGO:LABG

| DcFOREST'S MODERN A-B-C-WAY!

ILLINOES I

ELECTEONﬂQs’

v.&

home training advantages of actual MOVIES and “Syncro-Graphic”
Lesson Texts, prepared under the supervision of Dr. Lee DeForest,
the “Father of Radio,” actually help make learning faster-easter . . .
and much more enjoyable, more Interesting. The 133 fascinating
experiments, which you make with the 8 Big Kits of Radio Parts
and Assemblies you use, give you practical “Skop Training” right
in your own home.

YOU GET EMPLOYMENT SERVICE, TOO

‘When you complete DeForest’s Training you get the help of DeForest’s
Efiective Employment Service to help you get started in this billion-
dollar ELECTRONIC opportunity industry . . . to belp line you
up for a good job. Mail coupon NOW for complete information—get
the big “Victory for You!” book and Equip-
ment folder—see how easy it is to get started
at once. No obligation. Note: Complete Resi-
dential Training is avarluble in our Modern
Clicago Laboratories shown at left . . . ask
about it! Mail coupon today, sure!

DEFOREST'S TRAINING' INCLUDES INSTRUC-
TION IN MOTION PICTURE SOUND EQUIP-
MENT, FM RADIO AND TELEVISION . ..

E. B. DeVry, President
DeFOREST’S TRAINING, INC.

2535-41 North Ashland Ave., Dept. RN-B12
Chicago 14, Hlinois, U.S.A.

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

Name Age
Address.
City Zone State

1 If under 16, check here lor -
special information,

[ If a discharged veteran of World
War 11 check here.

=
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T. J. CROFTON ASSOCIATES HARRY HALINTON C. E. MOORE GALVIN SALES COMPANY
30 Rockefeller Plaza 612 N. Michigan Ava, 3118 Linwood Blvd. 532 Wilson Bldg.
Phone: Circle 7-5782 Phone: Superior 0796 Phone: Wabash 4556 Phone: Central 6983

BOSTON SEATTLE EASTERN STATES
LUNDEY ASSOCIATES NORTH WEST SALES & ENGINEERING TURNEY & BEALE
694 Main Street — Waltham, Mass. SERVICE CO. 215 27th Ave. — Bayside, L. I, N. Y.
Phone: Waltham 0543 915 Terminal Sales Bldg, Phone: Main 3860 Phone; Bayside 9-8958
FUSITE SALES & ENGINEERING REPRESENTATIVES

16 RADIO NEWS
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PEACEWORK ...means mass production of better
products at less cost for more people. How to do it at
a profit? Consider, then, FUSITE Hermetic Terminals
« « . and especially the new FUSITE HermetiCan*.
It hermetically seals, without heat. It is done with a
"can-sealer"” (manual or automatic) as used in quantity

production sanitary food-canning. l's fast . . . simple
« « o thrifty. It works to perfection. It's the new and
better way to hermetically seal transformers

.. .relays ... condensers . . . rectifiers . . .
switches. The HermetiCan* is a FUSITE
original. Wide range of can sizes. Any

number of terminals . . . from one to nine
or combinations, therecf. FUSITE terminsls
are now available in two different styles:
{1} Hollow Tube; (2) Flattened and Pierced.
Single ferminals as low as 3l/,¢

WE HOUSEHOLD AMPS

. MEET MANY DAMPS
[ FROM CELLAR TO ATTIC CEILING,
SO WE ADVISE

; THAT YOU BE WISE
 MAIL THIS COUPON FOR RUSITE SEALINS!

each in quantity. We invite your inquiry via

letter or the coupon below.

*HermetiCan is a registered trade namey

CINCINNATI ELEC. PROD. CO., Dept. RN-12
Carthage at Hannaford, Norwood
Cincinnati 12, Ohio.
Please send FUSITE literature and samples as indicated below:

Single FUSITES ( ) Multiple FUSITES ( )  FUSITE HermetiCan* { )
| am interested in the possibilities for hermetically sealing.......... ... —

v

(Name or kind of product)
Any information you may have on this will be appreciated.

My Name is

“(-i’]ease Print)

My Position is.

For

{Name of Company)
Whose Address is........ .

City. ; . =Y TSN ) 7. I S —

December, 1945
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From inner conductor to outer covering .. .
Federal really knows high-frequency trans-
mission lines.!

And this knowledge was not easily won. As
the pioneer in the field Federal not only
developed over 80% of all h-f cable types in
use today ... but developed most of the
equipment needed to test them.

Attenuation, high-voltage, dielectric and
balance testing equipment, velocity of
propagation, braid-resistance and electri-

i et R AR AT

Foderal Telgphorie and Radli Qoporation

cal length meters . . . were all Federal-
engineered to fit specific requirements.

That’s why it’s logical to turn to the acknowl-
edged leader in the field for the finest in h-f
cables, specialty-engineered harnesses and
cable assemblies.

Where requirements are critical . . . for trans-
mission lines with special characteristics...for
custom-built and engineered harnesses and
cable assemblies . . . take your high-fre-
quency transmission problems to Federal.

PRSP

sy P
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MAKE MORE MONEY,

You men already in Radio know
how great the demand is for trained,
experienced service men, operators
and technicians. You know how fast
the fleid is growing and how important it is to keep
up with developments—F.M. Receivers, Eilectronics
and Television. You know, too, a fellow cannot
learn too much about any industry for REAL SUC- {
CESS. Whether you have experience or are merely 2. Preliminary Inspection of Re-
INTERESTED in radio as an amateur, you must ceivers.

recognize the WONDERFUL OPPORTUNITY right g How to Check Power Supply.

5

Here's Just a Few of the In-
teresting Facts You Learn
with the FREE MANUAL
. Routine for diagnosing Radio

Troubles.

within your grasp to cash in on your natural abili- How to Identify Various

Get into the EX- Stanes of, Recoiber, o oo i
Be an F.M. and . How to Trace the Circuit an

Prepare Skefeton Diagram.

ties. Make them pay dividends.
PERT RADIO SERVICE FIELD.

TELEVISION specialist — OWN A BUSINESS OF 6. How to Test and Measure
YOUR OWN, it you prefer. Fill out and mail the Voitages. . di
coupon below for all the details of our plan. 7. g&w to Test Speaker in Audio

ges.
. " tor, I.F.,
Get the Latest Inside Information 8-,;2’.??’_ %:,;.,T &?}(‘f,r"%iﬁf‘;fm i
9. Complete Reference Table
——Short Cuts—Trade Secrets by

Locating Receiver Troubles.
SHOP METHOD HOME TRAINING
FROM A REAL ESTABLISHED RESIDENT SCHOOL

Now the famous National Schools brings its exclusive Shop-Method of training
right into your own home. You can learn the most up-to-date, approved projects,
systems and circuits step by step in your spare time. This is the sound praci'l'cal
training you want and need—the development of experienced instructors wocll- ing
with thousands of students right in shops, NEW F.M. broadcast studlog an ef,}
perimental laboratories of NATIONAL SCHOOLS—one
the most advanced trade educational centers in the world.

National Trained Men Now
Making the Best Money in History

The real value of Natiopal training shows up oa the
quick proxress our men make on the job, .
Incomes that seemed fantastic only a short time
ago are now being reported by National graduates.
And this is only a sample of what the future
holds for the MAN Wil0 KNOWS RADIO,
SLECTRONICS, F.M., TELEVISION and
allied subjects. National is proud of thae
progress its graduates are making all
over the world. Read the facts—
the actual proof in the books we
send you FREE,

NATIONAL SCHOOLS

: r . <
Learn by Doing
Work with Rea!
Experimental Equipment
Furnished without Extra Cost
as Part of Your National Training

Experience is the best teacher. You learn by experi-
ence with the exclusive National Shop-Method of Houte
Trainlng.  In the course of your study you actually
build various types of receivers — a powerful super-
heterodyne, a sSignal generator, an audio oscillator and
others—You make tests and conduct experiments that show
you the why and how of things. You understand what
makes the various elements of electronics operate because
you actually gee them work for you. Not only do you gain
marvelous experience by this method of learning but you
receive valuahle equiptsent you will use on the job in the
practice of your profession as an electronics expert. Mail
the coupon and learn what this means to you.

FREE LESSON INCLUDED

Be Sure of Your
Success and Security
After the War

Don’t let your post-war ambitions lag. Don’t let YOUR future de-
Dend on others, Build a carcer for yourself, Never in all history has
the returning serviceman, or war worker been confronted with such a
sreat future if he reaches out and grasps it NOW. llere is a new
world opening before you. Get ready now whilo you are still in uni-
form—while you are on your war job. 7Then you can soon step into an
essential, well pald position or, with fittle capital, GET INTO BUSI-
NESS FOR YOURSELF. Tt isn't a_ bit too soon to start mow. Radio
men are vitally needed. Fill out and mail the coupon immediately and
examine the NATIONAL SHOP METHOD HOME TRAINING COURSE
carefully, without obligation,

NATIONAL SCHOOLS /!

.-4"" .
LOS ANGELES 37, CALIFORNIA €ST.1905 ] ._:.ggr (74 ¥Eitsd

MAIL OPPORTUNITY COUPON FOR QUICK ACTION

Prove to
yourself what
YOU can do

in RADIO!

-

Examine tho exclusive National for yourself! DECIDE a .

Shop Method of tlome Training. 1OR YOURSELF! I National Schools, Dept. 12-RN, (Mail in envetope or paste ||
’S,ggclf‘gl;ly‘gu;;‘selfnélﬂ‘gnvs&llcm Slf::: This is tho MODERN SYSTEM 4000 South Figueroa Street, Los Angeles 17, California on penny post card) 1
you can learn Radio. Electronics Ot TRAINING; it matches the 1 Mail me FREE the two hooks mentioned in your ad including a sample lesson of your course.
Television—quickly and easily in rapid progress constantly beiny I understand no salesman will call on me,
your spare time,  You c1n"tytell muade in Radio. Television and |
Tt YT g o AR Bletromls s FINE ToST I
SOLUTELY FRIZE. Fill out the *.i’ oo . o . NAME eiieioiapeipatose - « e eraae Pesereesiacereranaaens Creaisesensaan AGE.vrreewvssny
eotpon immediately while you are :l:oetr}:l:am:rmg mer: for. nﬁrqsu;ng ..... I
thinking about it and drop it in cantuLy. gt 1
tho mail at onco. very same training that as

helped thousands to more pay I ADDRESS st tammie oo s 000000 BTRaIter [T St ) YO F S NS .
Mgl)ra!l”th'e tgolunon hlerc for ltltxe and greater opportunity. .

4 tha 11 you the complete . |

story of the marvelous now 8ys- You'jows 1t!(topyourself—youy | CITY .
tom’ of ‘training in. Radio, Wlec- {Eu:m___m Ir{.e::i('lo ug]eg)&k' y::; j LSS SOt Sy eV e YVROS STATE. . # ; gysumyearmeyvmy [
tronics and Television. Learn the tuture in Radio. nics' Wit 01
fact am:,f uﬂnv nl((‘.lnsivo shop- Tolevision’””—FREE to you when y Includelsourgonsjnumber
mothod of home training. Seo you send in the coupon. e R N _R_N_N_ &R N B N N R N B B E N B B N F I F B B N N Kv
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T'S engineering that counts these days—and it’s
engineering that Sprague Electric Company gives
you in fullest measure! From the smallest Sprague
tubular or Atom replacement type to unique, giant
capacitors developed for difficult war services, you'll
find Sprague engineering leading the way in assur-
ing such essential characteristics as greater depend-
ability in smaller size, longer life, and outstanding
electrical performance.

The three exclusive Sprague developments shown
here are typical of many that have played a big part
in helping Sprague become a FIVE TIME WINNER
of the coveted Army-Navy “E” Award. And they're
typical of the kind of engineering that goes into
every Sprague Capacitor or Koolohm Resistor that
leaves the plant!

See the Sprague Trading Post
Advertisement on Page 83

-
4

Sales Manager

SPRAGUE PRODUCTS COMPANMNY
North Adams, Mass.

(Jobbing Sales Organization for Products of the Sprague Electric Co.)

SPRAGUE

L

Decermber,

-

1945

* .
o VITAMlN Q. This unique impregnang

is Sprague's answer to high-voltage, high-temperature
probiems. Although small in size, Vitamin Q Capacitors
operate satisfactorily at thousands of volts at ambients
as high as 105° C. Leakage resistance at room tempera-
ture is 20,000 megohms per microfarad—at least five
times better than that of previous types!

Under this exclusive Sprague method, glass capacitor bush-
ings are welded directly to the metal contoiner. On certain
Sprague Koolohm Resistor types, the units are encased in
glass tubes which are then processed to the metal ends.
The resulting seals are leok-proof, shock-proof, humidity~
proof and fungus-proof !

*CEROC 200

Much electrical equipment
can now be designed for 200° C.
continuous operation, thonks to
Sprague CEROC 200, a Class C
flexible ceramic insulation for wire.
Smaller equipment can be designed
to do bigger jobs.

*Trademarks registered
U. S. Patent Office

“sgrerm——

| CAPACITORS FOR EVERY
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S MONOCGRAPHS AVAILABLE

Loud Speoker Frequency-Response Measurements
Impedance Maiching and Power Disiribution.
Frequency Range in Music Reproduction.
The Effective Reproduction of Speech.
Horn Type Lloud Speakers.

FREE to the Armed Forces, Colleges, Technical Schocls,

CRISHNEE & s = R *VSESW » -- 2 : \' : o % i ; 3 &’iﬁ,g}%% . :sf .. )
JENSEN RADIO MANUFACTURING COMPANY GO 38, ILLINCIS
R N CANADA-—COPPER WIRE FRODUCTS, LTD., 137 RONCESVALLES AVENUE, TORGNTQ
22 RADIEO NEWS
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EXPORT DiviSION -

MILLIAMPERES

/
DIRECT CURRENT '&?

e

MARIUN ELECTRICAL INSTRUMENT CU

MANCHESTER NEW HAMPSHIRE

458 BROADWAY - NEW YORK 13. N. Y, U.S. A. - CABLES' MORMANEX
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Imbedded with thin strips of decorative alumi-
num phenolic, this table model cabinet with con-
trol knobs of urea material probably indicates
the trend of future developments in mixed

plastics and metalized-plastics

Thermoselling plasties. long established
for use in radio. television, and allied
fields, are now rapidly giving way io

the newer thermoplastic materials.

OOSE publicity visualizations of
d all-plastics radio and television
receivers rolling from gigantic
presses in similar fashion as ash-trays
or beakers inevitably portray as much
ignorance of the basic principles gov-
erning radio-electronic operations as
plastics tools and applications. Cou-
pled, however, with commercially mar-
keted present-day plastics radio prod-
ucts still suffering from toothing trou-
ble or downright unsuitable for use,
such flagrant pipe dreams tend to tax
severely the patience of a good many
people in the radio industry.

But while it is common knowledge,
of course, that thus far only radio cab-
inets and sectional parts of radio-
electronic component assemblies can
be molded or fabricated from syn-
thetic resins, realization is less general
that breakdowns and failures of fin-
ished plastics radio parts are normal-
ly more attributable to improper ma-
terial selection and/or inept process
working than to those twin catch-
phrases “dimensional instability” and
“inherent incompatibility to comply
with accuracy requirements,” so fa-

December, 1915

combinations.

By LEON LADEN

London, England

Polythene injection molded formers and bobbins are typical of
the many uses to which this tough. solvent-resistant material of
very low specific gravity lends itself. To the right is shown

a vital radar component molded from polystyrene. This photo-
graph was enlarged to bring out the intricacy of design and
cleanness of finish obtainable with this resin. Polystyrene. a
hard. glassclear and water-white resin combines the lowest

relative power loss

miliarly applied to these materials of
the modern age to explain away short-
comings of all sorts.

In fact, the case for the use of plas-
tics in the radio industry is clear cut
and based on a tremendous record of
valuable service rendered from plas-
tics’ pioneer days onwards in a wide
and varied range of selected applica-
tions in which the physical properties
of thermoplasticity—which gives these
materials their special manipulative
value—could be exploited in combina-
tion with their excellent electrical and
mechanical properties for manufac-
turing operations geared to mass pro-
duction.

Furthermore, once irresponsible
publicity stunts, poor-quality products,
and occasional misapplications are dis-
counted, it becomes obvious that plas-
tics resins applied to radio have im-
proved the appearance, comfort in
handling, uniformity of performance,
or length of service of innumerable
components as well as ecffected revo-
lutionary changes in the design and
construction of radio-electronic equip-
ment varying from multitube commu-
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with the highest

dielectric strength.

nications sets and airborne aviation
units to midget receivers and personal
portables.

Material Considerations

Already plastics materials used in
the radio industry include practically
every existing compound derived from
coal, petrol, and natural gases or built
up by chemical synthesis, comprising
equally thermoplastic resins that can
be replasticised (melted) again after
molding and thermosetting resins
which cannot.

Despite the fact, however, that both
thermoplastics and thermosetting ma-
terials are undoubtedly similarly
built up from constituent elements
linked together selectively in long
chains of carbon atoms in association
with hydrogen, oxygen, nitrogen, chle-
rine, etc., the preferential choice of
any particular resin for application to
specific radio-electronic requirements
is extremely difficult to make since
most plastics are complementary to
one another but individually fail to
cover the required range.

This is borne out by the long-estab-
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PLASTIC RADIO PART

PROPERTIES REQUIRED

MANUFAGTURING

MATERIAL METHOD

1 RADIO GABINET
=}
2 b KNOB
& 5
3 = ESCUTCHEON 4 b
&
4 BACK COVER
5 VALVE HOLDER 8 BASE
6 n H. F. COIL FCRMER 4
o
71 =3 DISC SWITCH
> <
83 TZ H. F. CABLE PLUG Pt
<4
9 e GRYSTAL HOLDER
10 SLEEVINGS, TUBES, RODS
ng =0 L. F. COIL FORMER
Se
2f “u TAG PANEL
K] MAIN PLUG & SOCKET b
Lt 2
iaf =< CONTROL PANEL & TERMINALS
g -
158 = o BINSULATED CONTROL SPINGLE , COUPLING
>
18 MAIN SWITCH BODY

Courtesy of E. K. Cole Ltd., Southend-on-Sea, England

Typical applications of plastic radio components and parts are illustrated by this table. Properiies required,
materials used, and manufacturing methods employed are grouped separately to facilitate identification.

lished thermosetting type phenol-for-
maldehyde and urea-formaldehyde res-
ins for extensive usefulness in radio,
television, and allied fields, which have
a higher relative heat resistance
(about 250°-300°F.) than such thermo-
plastics as polystyrene and polythene
(both of which will lose over 10 per-
cent of their mechanical strength or
become affected in appearance at a
temperature of 140°-190° F. at no load
and 120°-170°F. under mechanical
load) but at the same time also have
a higher water absorption and a cor-
respondingly lower electrical resistiv-
ity than the almost non-water absorb-
ent thermoplastics, which remain prac-
tically unaffected by moisture and con-
sequently possess a higher resistivity.

However, continued progress in se-

lecting, arranging, constructing, and
controlling molecular structure ag-
gregations and methods of molding,
laminating, casting, and extruding
resinoid substances under the influence
of heat and pressure is making it in-
creasingly possible to produce plastics
materials combining what is most use~
ful and advantageous in both thermo-
setting and thermoplastics resins from
the radio-electronics point of view,
These newer resins, generally be-
longing to the thermoplastics group,
are enabling rapid headway to take
place in the production of plastics ra-
dio parts, components, and accessories
possessing a low pewer factor, a high
dielectric constant, a negligible tem-
perature coefficient, and great mechan-
ical strength in addition to being im-

Bepresentative examples of various British
radio cabinets molded or fabricated from

different plastic materials, (Left) Urea
fcble model. (Center) Leather-covered wood-
plastic pertable. (Right) Phenolic console,
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mune from cracking, durable, inter-
changeable, usage-resistant, non-wa-
ter absorbent, fire-proof, dust-proof,
vermin-proof, mold-and-mildew-proof,
and a host of other “proofs”.

Plastics Radieo Applications

Of course, everyone is familiar with
dark-brownish or opaque colored
molded or fabricated phenol-formalde-
hyde control switches, connectors, mul-
tiple plugs, intercommunicating sock-
ets, etc. Nor is there much object in
enumerating in detail the abundant
varieties of control knobs, escutcheons,
or main switches made from such oth-
er thermosetting resins as urea-for-
maldehyde and melamine-formalde-
hyde resembling in their properties
and applications phenolics but having

BRADIO
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Housed in black bakelite, this recently
developed British plunger - operated.

single-pole. universal switch is com-
pletely sealed against oil. dirt, water. etc.

a higher water absorption and a wider
range of colors, since these and sim-
ilar plastics products are equally
well known to anyone engaged in the
radio industry.

Less known is the fact, however,
that in recent years the range cov-
ered by these thermosetting materials
has been extended in volume of appli-
cations and that now resins of this
type are finding new outlets as in-
sulating binders in tuning coils, abra-
sion-resistant seals in capacitors, out-
er encasings in resistors, bag-like en-
closures in chokes, protective coatings
in transformers, and in a multitude of
other radio components in all of which
their value for ensuring high stability
and close tolerance working has been
proved under normal as well as spe-
cially arduous service conditions.

Of the older thermoplastics type ma-
terials, cellulose derivatives, partic-
ularly cellulose acetate and butyrate,
are used 1o a considerable extent for
the production of knobs, escutcheons,
coil formers, tag panels, and some-
times, in addition, also as sealing ad-
hesives and surface coatings. But the
great disadvantage of these resins is
their inflammability which despite
possibilities of regulation by the aid
of plasticizers and modifiers restricts
their scope to radio parts that do not
readily come into close contact with
excessive heat dissipation.

Accordingly, newer types of ther-
moplastics had to be developed to meet
the rigid requirements of dielectric
strength, high resistance to moisture
absorption, stability in varying serv-
ice conditions, exposures to extremes
of temperature and high humidity,
mechanical strength, and chemical in-
eriness which are all necessary factors
of great magnitude for the efficient op-
eration of radio-electronic equipment,
especially in tropical and sub-tropi-
cal climates.

Among these newer thermoplastics,
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THERMOSETTING

e

THERMOPLASTIC

PHENOL~FORMALDEHYDE:~

MOULDED PHENOLICS

CAST PHENOLICS

LAMINATED PHENOLICS

CELLULASE ACETATE & BUTYRATE

POLYSTYRENE

POLYTHENE

METHYL METHACRYLATE

UREA~FORMALDEHYDE

VINYL CHLORIDE

MELAMINE=-FORMALDEHYDE

VINYLIDENE CHLORIDE

Chart shows the major classifications of thermosetting and thermo-
plastic material compounds used at present in the radio industry.

polystyrene, a hard, glass-clear, and
water-white resin of entirely synthetic
origin, is probably the most versatile
of all plastics for application to radio
work since apart from being the
cheapest of all commercially avail-
able materials, it combines the lowest
relative power loss (power factor
.0002) with the highest dielectric
strength (dielectric constant 2.5-2.6).
Its uses extend over a wide field and
include valveholders that can stand
up to extreme vibrations without flash-
over between pins or breakage through
misalignment, h. f. cable plugs, coil
formers, bobbins, and covers in walkie-
talkies as well as tropic-proof molded
paper and dry-electrolytic type con-
denser enclosures capable of with-
standing high ambient temperatures
and excessive humidity. :
Another thermoplastic of compara-
tively recent vintage is polythene, a
tough, solvent-resistant material of
very low specific gravity used as a di-
electric medium for condensers and
for making h, £, and 1. f. coil formers,
1. £. cable plugs, sleevings, tubes, rods,

etc. In the form of extruded inter-
woven filaments, this resin is also ap-
plied to increase low-loss coaxial ca-
ble insulation efficiency and as a mois-
ture-resistant molding compound for
enclosing switch assemblies, trans-
formers, and variable-resistance gear
or made into membranes in acoustic
devices for excluding moisture from
loudspeaker diaphragms.

Potentially perhaps the most use-
ful of the newer thermoplastic syn-
thetics is methyl methacrylate, a rela-
tively little known, glass-like resin
hitherto exploited only on a small
scale for front covers in measuring
instruments, escutcheons, sleevings,
tubes, rods, and similar articles. For
some time now, however, some inter-
esting development work has been go-
ing on in molding, from this material,
television camera lenses and view-
ing screens which, in combining small-
er dimensions with a wider angle of
vision than obtainable with tradition-
al optical glass, promises to increase
comfort in cinema and home televi-
sion projection and viewing.

Table details the primary properties of plastic resins applied to

radio-elecironics.

Figures guoted are approximate and vary with

changes in the composition and structure of the particular material.

DIELECTRIC POWER BREAKDOWN | RESISTIVITY | RESISTIVITY
CONSTANT FACTOR VOLTS (VOLUME) | (SURFACE)
MATERIAL AT 60 TAN. 6 AT OHMS PER | OHMS PER
CYCLES PER| 60 CYCLES PER CUBIC SQUARE
SECOND | PER SECOND wIL CENTIMETER| CENTIMETER
PHENOL~FORMALDEHYDE:
STANDARD 5—12 .05~0.4 300-500 10'0—~10'2 102 ="
CAST €6.5-7.5 0.1~0.15 300—-450 10'9—i0'2 18—
LAMINATED (PAPER) 5-8 .02—.06 5001000 | 10'0—i0'? 10%=10'2
UREA~FORMALDEHYDE 7-8.8 .05—.09 600-700 10t2— 1013 10"—10'2
MELAMINE —FORMALDEHYDE 6—9 .05-02 | 350 10" 10'®
CELLULOSE ACETATE 3-8 .01=0.4 250-800 | 10'%10"? 10° I
POLYSTYRENE 2.5-2.6 .0002 500-750 107-10'"° 10'%~10"®
POLYTHENE 2.2 .0003 600 107 106
METHYL METHACRYLATE 3-3.8 .05~.07 480~500 10'? 10'4
VINYL CHLORIDE €-—i2 .02-0.5 400-2000) 10'2~10" io"—10"
VINYLIDENE CHLORIDE 3-5 .02-.03 500 10'¢
R e W L e P O I e T Y S A S T A T 2 R o VR iy Py
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These familiar component parts machined from laminated bakelite, a hard
infusible phenolic resin of the thermosetting type, illustrate some of the
better-known plastic applications in a modern British-made radio chassis.

* *

Available in a wide range of sizes, automatically controlled machines
are used for two and three dimensional routine mold production operations.

wwWwW americanradiohistorv com

Vinyl materials, such as vinyl chlo-
ride and vinylidene chloride, are other
examples of newer thermoplastics
coming into prominence in the radio
industry. At present, these tough,
strong, abrasion-resistant, rubber-like
resins are mainly used for sleevings,
tubes, rods, cable coverings, and in-
ternal wiring purposes.

But quite apart from applications in
which thermosetting as well as ther-
moplastics resins are utilized as resin-
oid finishes, adhesives, coating com-
positions, or in sheet or molded unit
form, substances like methyl metha-
crylate are already finding less obvi-
ous uses in demonstration models for
teaching radio science and phenolic
laminated sheets for depicting detailed
wiring diagrams of intricate radio-
electronic circuits for servicing and
other purposes.

The Plasties Radio Cabinet

Radio cabinets are typical examples
of major plastics radio products that
can be molded or fabricated in one
piece, except for the dial covering,
handles and manual control knobs, by
mass production methods in large
quantities and at competitive prices.

Nevertheless, it is generally con-
ceded nowadays that phenolic, urea,
and cellulose acetate radio cabinets
failed to meet in the past with as
much success in building up good will
among the public as was expected.

This was probably due to the con-
ventional practice of reproducing in
plastics console, table, portable, or
midget models the run-of-the-mill
effects normally obtainable in tradi-
tional materials like wood and metal
instead of creating new viewpoints in
appearance, engineering utility, and
aesthetic appeal of form and texture
through the skillful and imaginative
employment of the almost limitless
possibilities of color and pattern com-
binations to which the different plas-
tics—and especially the newer thermo-
plastics—lend themselves,

Accordingly, a complete change in
plastics radio cabinet designing may
well be anticipated in the future, call-
ing for the abandonment of all-plastics
and wood-plastics cabinets and the
development of mixed-plastics, metal-
plastics, or metalized-plastics housings
with laminations, inlays, imbedments,
and decorative assemblies of, say,
aluminum which has a specific weight
comparable with plastics and offers a
wide latitude of color contrasts and
design diversifications.

It can also be assumed that the pres-
ent trend of building unwieldy four-
in-one Radiovisograms housing AM
and FM broadcast, vision, and gramo-
phone units in single, “Frankenstein-
proportioned,” cabinets is bound to
stimulate a demand for furniture-
matched, functional-appeal-with-eye-
appeal-balanced, plastics-encased sets
specially adapted to the styles and di-
mensions of modern homes.

In fact, portents of things to come
in the way of plastics cabinets are al-

(Continued on page 159)
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The completed unit featuring
acorn tubes and separate tuning

By ART RATTRAY

Concord Radio Corp.

*. unit is available in kit form.

Build Your Own V.H.F.

FM-AM RECE

IVE

The design of an unusual FM-AM receiver that

covers the new FM band as well as the 21/, meter

amateur band., which has been recently reopened.

f'f_]E recent FCC announcement of
the new band for FM has left
“ most home constructors in a
quandary as to how best to construct a
receiver for these frequencies. Obvi-
ously, the components that were used
on the present band will not function
satisfactorily on the higher frequency
due to the additional circuit losses.

Examination of the various pos-
sibilities revealed that a kit used for
training of various military personnel
in the mysteries of high frequency
work could be very well adapted to the
needs of the new band. This kit is
available complete with all compon-
ents and a completely fabricated chas-
sis, panel, and metal parts so that the
only tools needed for assembly are a
screwdriver, pliers, and soldering iron.
Two models are offered, one covering
the new FM band, 88.6 mec. to 107.6
mec., and the other covering 115 mec. to
140 me. which will be of interest to the
amateurs.

Select’on of either FM or AM recep-
tion is by means of a panel switch, and
the only other controls on the panel
are the tuning dial, with its calibrated
scale, the volume control and the a.c.
line switch.

The circuit follows

1945

conventional

December,

practice, with emphasis placed on
short leads, clean layout, and high
gain to give maximum efliciency and
sensitivity. The tube line-up runs as
follows: A 956 acorn is used as an r.f.
amplifier, followed by a 954 detector-
mixer. The high frequency oscillator
is a 955 acorn. -The i.f. amplifier con-
sists of a 6SKT7 1st i.f.,, 6SK7 2nd if,
and a 6SJ7 limiter or 3rd i.f. amplifier.
A 6H6 is used both as discriminator
and 2nd detector. The audio amplifier
consists of a single 6C5. The power
supply consists of a 5Y3 rectifier and
OD3/VR-150 voltage regulator.

The receiver consists of two sub-
assemblies, the r.f. unit measuring
3%"x3%"x6" and the i.f-a.f. power
supply unit measuring 10”x12"x 3".
After assembling and wiring the two
units they are bolted together with
four machine screws and electrically
interconnected by seven wires. Since
the kit was designed for advanced in-
structional purposes, all small com-
ponents such as resistors and condens-
ers are mounted on terminal strips.
This gives the finished set a profes-
sional touch.

The r.f. unit consists of three
shielded compartments containing an
antenna stage or r.f. amplifier, mixer

www americanradiohistorv com

and oscillator with the three acorn
tubes oriented from a functional
standpoint. The two shield partitions
and acorn sockets carry most of the
components so that assembly problems
are kept to a minimum by wiring up
the individual stages before finally as-
sembling the complete unit. The r.i.
amplifier stage utilizes a conventional
condenser tuned circuit with inductive
coupling to the antenna and following
mixer stage. By inductively coupling
the stage, optimum coupling is ob-
tained for best selectivity and gain as
well as providing proper termination
for a low impedance line to the an-
tenna. Since there is no wiring be-
tween stages with inductive coupling,
only three wires for the filament and
plate supply connect to the terminal
strip on the if.-a.f.-power supply
chassis.

The mixer or first detector stage op-
erates from the regulated voltage also
supplied to the oscillator tube for sta-
bility of operation. The oscillator sig-
nal voltage is coupled to the mixer by
cathode injection, the injection voltage
being developed between the ground
tap of the oscillator coil and the end of
the coil opposite the plate end. An r.f.

Bottom view of the oscillator assembly:
employing a 955 acorn tube in a plate
tuned

inductive feedback circuit.

T
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gain or sensitivity control is not used
in the r.f. amplifier and mixer stages
as these two stages must operate at
maximum gain to provide a good sig-
nal-to-noise ratio at these frequencies
for amplitude modulated signals and a
good quieting voltage for frequency
modulated signals. The mixer tube is
mounted so that the plate cap pro-
trudes down through the i.f-a.f.-power
supply chassis to accept the plate lead
of the first i.f. transformer. The power
leads of this stage are combined with
those of the oscillator stage.

The oscillator stage consists of a
tuned plate-inductive coupled feed-
back circuit to provide uniform oscil-
lator voltage over the tuning range.
A polystyrene rod is inserted into the
coil for mechanical support to keep
the oscillator frequency stable and to
provide a form for the feed-back wind-
ing. The plate tuned inductive feed-
back type of oscillator provides excel-
lent stability and remarkable freedom
from drift. Mounting the oscillator
on the back plate of the shield between
it and the mixer provides a sturdy
base as well as compact construction
which reduces the effects of trouble-
some mechanical vibration to a neglig-
ible degree and provides. complete
shielding, thereby reducing radiation
to a minimum. In addition, the indi-
vidual condenser shafts of the main
tuning gang are electrically isolated
from each other by flexible couplers
to cut down radiation and circulating
currents between stages which lower
the coupling and resulting gain per
stage or cause unwanted oscillation in
the r.f. and mixer stages if permitted
to become excessive. Each condenser
shaft is grounded to the common
ground point of its particular stage.

The coils of all three stages are self
supporting air wound coils which may
be replaced easily with homemade
coils covering almost any equal range
of frequencies between 50 mc. and pos-
sibly 200 mc. Keep in mind that the
higher the frequency the more the
troubles will multiply.

The main chassis contains the i.f.
amplifier, detector, audio amplifier,
and power supply. By an ingenious
method of switching, operation of the
receiver on either FM or AM signals
is possible, using the same tube line-up.

The if. amplifier consists of two
straightforward high gain stages op-
erating at 4300 kc. and a third stage
which operates as a low gain i.f. amp-
lifier stage during AM reception and
as a limiter stage during FM opera-
tion. During AM reception, this last
stage operates with a series plate cir-
cuit decoupling resistor feeding nor-
mal amplifier voltage to the plate and
screen, but when switched to FM re-
ception the FM-AM switch connects a
load resistor between the plate and
screen connection and ground, drop-
ping their potentials to a low wvalue

<

Fig. 1. Schematic diagram. Either of
the two frequency ranges, 88.6 to 107.6
mec. or 115 to 140 me., are obtained
with a slight change in coil design.
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so that the amplifier saturates at a
predetermined if. signal level. A by-
passed resistor is also switched into
the grid circuit to provide additional
grid saturation to the stage. The re-
sponse of the if. transformers is suf-
ficiently sharp for AM reception in the
v.h.f. range, but still broad enough to
provide true FM fidelity. This com-
promise is possible at the v.h.f. since
the usual 10 to 20 kc. i.f. channels re-
quired for reception on the lower fre-
guencies are too sharp for receivers at
these frequencies.

The 6H6 following the 6SJ7 func-
tions equally well as a detector for AM
reception or as a discriminator for FM
reception by switching the grid of the
audio amplifier stage with the remain-
ing section of the double pole—double
throw FM-AM switch from the normal
discriminator circuit for FM reception
to the junction of the two discrimina-
tor load resistors (R. and Rx,) thereby
obtaining the conventional diode de-
tection required for AM reception
without sacrificing performance.

A single 6C5 triode is used as the
audio amplifier which provides ample
volume for headset operation. Any
high impedance headset, crystal or
magnetic, will do the job. For high
fidelity reception a good clean audio
amplifier is required to bring the sig-
nal level up to two to thirty watts de-
pending upon the owner’s ideas on
power requirements for high fidelity
reception. Good all-around speaker
volume may be obtained by replacing
the 6C5 and audio choke (CH2) with a
6V6GT/G and output transformer to
match the speaker, rewiring the re-
ceiver as shown in Fig. 2.

The addition of a heavy push-pull
stage to the receiver proper is not
recommended since the power trans-
former and filter system would be
greatly overtaxed. However, the
above modification will not cause
trouble in this respect.

For the best results as far as M
reception is concerned, an inexpensive
one or two stage power amplifier unit
should be obtained, preferably one
having a push-pull output stage em-
ploying tubes such as 6V6GT/G or 6L6.
Several of these units, complete with
power supply, have been on the mar-
ket for some time in either working
or kit form.

Regulated voltage for the oscillator
and mixer stages is required for all
v.h.f. receivers to obtain good stability.
An OD3/VR-150 gas type regulator is
used in this receiver for this reason.
Adequate current is supplied for the
unit by the 5Y3 full-wave rectifier
working through a pi-section filter
which provides hum free operation re-
quired by FM receivers for most effec-
tive results.

The testing and alignment proce-
dure for the receiver is relatively
simple. After completing the construc-
tion of the receiver, it is advisable to
check the socket terminal voltages
against the chart supplied with the kit
before leaving the equipment turned
on for an extended period of time.

December, 1945

Checking these voltages will generally
unearth any wiring errors which in-
variably creep into the job. Although
a resistance chart is not supplied with
the kit, an ohmmeter check is also de-
sirable before turning on the equip-
ment for the first time since this will
very often save a rectifier tube.

When satisfied that the receiver is
properly wired, connect a signal gen-
erator capable of providing a 4.3 mc,,
modulated signal to the grid of the 954
mixer tube. Set the ¥FM-AM switch
at AM and align the i.f. amplifier by
the usual methods. If the individual
stages are considerably out of align-
ment, it may be necessary te connect
the signal generator to the grid of the
6SJ7 or second 6SK7 tube and align
the following transformers, working
back toward the mixer stage in this
manner. Use an output meter for
these adjustments as mere oral inter-
pretation is not sufficient for accurate
alignment. During alignment of the
i.f. amplifier there should not be a
trace of oscillation as noted by a
swishing noise (or even worse, a
whistle) as the trimmers are tuned
through resonance. If oscillation oc-
curs, recheck the grounds and shield-
ing. Relocate ground wires if neces-
sary. A good method for checking hot
ground connections is to touch the
grounded terminal with a metal screw
driver, holding onto the shank of the
tool, but avoiding contact with the re-
ceiver chassis when contacting high
voltage points. If the terminal is hot,
a loud click pours from the headset.

After aligning the if. amplifier for

(Continued on page 158)

RJ4. amplifier stage, employing a 956
acorn tube in a conventional tuned
circuit with induciive coupling to the
ontenna and first detecior stage.

First detector stage. For greater sta-
bility this stage. employing a 854 tube.
is operated from the same voltage
requlated supply as the oscillator.

Bottom view of the completed unit. Lack of excessive miscel-
laneous parts clearly indicates the simplicity of construction.

www americanradiohistorv com
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HANALYNT

By A. LIEBSCHER
BCA Victor Div.,, BCA

Fig. 1. Front view of the Audio Chanalyst—
an instrument that is extremely applicable
to diagnosing trouble in audio amplifiers.
loudspeaker systems, and pick-up devices.

Complete description of a professionally designed and consiructed
instrument that can be used not only as a versatile servicing device
for sound equipment but can also serve as an auxiliary amplifier.

UDIO amplifying equipment, like
f radio, has grown up and now

- wears a neat, new, business-
like appearance under the name of
testing all kinds of audio frequency
commercial sound. In industrial life,
the sound system is becoming as much
of a reliable cog in the wheels of rou-

tine operation as the telephone or

typewriter.

In the past, the powerful little “five-
watter” public address system needed
little more than a voltmeter to keep
it in operation, but today we see sound
systems ranging from office communi-
cation and paging systems to complete
factory installations with their own
plant broadcasting studios, their feed-

er lines, switchboards, their racks of
amplifiers capable of totaling 7500
watts of audio power and operating up
to 3000 speakers, which cover 2,000,000
square feet of floor area. The demands
for keeping complex sound systems in
operation and for quick trouble-shoot-
ing of defective amplifiers, has led to
the adoption of the same efficient test-
ing principles in the diagnosis of audio
trouble as are so successfully used in
radio servicing (Fig. 2). Employing
the same principles of signal tracing
and providing complete facilities for
sound eguipment servicing, the Audio
Chanalyst is a new and logical out-
growth of the well known RCA Radio
Chanalyst.

Fig. 2, The Audio Chanalyst can be used to test all poinis in any sound system.
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The RCA Audio Chanalyst is a trade
name for a sound system channel ana-
lyzer, designed by RCA engineers.

Besides its basic use as a testing
unit, the Audio Chanalyst (Fig. 1) can
be used as an emergency replacement
unit to bridge a defective section in
any standard amplifier. It can also
serve as an auxiliary amplifier for
communications and entertainment
when not in use as a servicing de-
vice. Motion picture sound, micro-
phone, or phonograph pick-up can be
reproduced by applying the Audio
Chanalyst as a combined pre-amplifi-
er, mixer, and power amplifier unit to
produce audible output from its built-
in loudspeaker or up to 1 watt from
any auxiliary speaker.

The Audio Chanalyst is, in itself, a
complete sound system test set, group-
ing a calibrated amplifier, a signal
source, a vacuum tube voltmeter, and
other testing and monitoring facilities,
as one semi-portable equipment. It
can be set up as a compact testbench
in any convenient location to do a con-
clusive job of diagnosing trouble in
audio amplifiers, loudspeaker systems,
and pick-up devices.

The instrument itself consists of
three principal sections or channels, a
complete voltohmmeter, complete sig-
nal source, and a calibrated audio am-
plifier. To extend the facilities of this
instrument, included are several addi-
tional devices such as an impedance
measuring device, a distortion indicat-
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ing device, a loudspeaker for audible
iesting, and a monitoring electronic
indicator which can also serve as a
irouble-shooting device.

Basically the Audio Chanalyst is de-
signed upon the principles of signal
tracing, with the necessary testing de-
vices included in one unit, to support
this procedure with utmost speed and
convenience. Before the advent of this
type of test equipment, it was neces-
sary, in the case of faulty amplifiers,
to check the values of the various con-
densers, resistors, transformers, and
other components of the system to de-
termine the cause of faulty operation.

Much time was formerly spent in
measuring voltages, checking tubes,
and substituting parts to determine
the cause of an improperly amplified
signal. With the signal tracing meth-
od, the signal is traced and checked
at the point where it enters the am-
plifier, at any point in the amplifier,
and where it comes out of the amplifi-
er. Any change in quality or intensi-
ty is readily determined and the
causes isolated to the components in
ithe immediate vicinity in which the
change in signal was first noticed.

If the intensity and quality of the
input signal voltage is checked and
measured to determine its signal lev-
el, and the output signal is likewise
checked and measured, it is simple to
see that a comparison of these two sig-
nal levels will indicate the working
condition of the amplifier circuit (Fig.
4).

An audio frequency amplifier is
thought of as a device built around an
electronic vacuum tube. It is so con-
structed that when an a.f. voltage of
low value is supplied to its input, a
voltage at the same audio frequency
but at a higher amplitude is available
at its output, as in (A) and (B), Fig. 4.
This device may be one tube where the
signal is fed to its grid and the ampli-
fied signal made available at its plate.
An amplifier system may be made up
of a number of such stages hooked to-
gether in parallel or in series. These
stages may be coupled together by
means of condenser-resistor combina-
tions or transformers. The circuits
may work in a number of ways, push-
pull, class-A, class-AB, etc., but the
point to be remembered is that a sig-
nal voltage of one intensity is applied
{0 the input of the circuit and a signal
of greater intensity is made available
at the output of the same circuit.

Normal gains and losses can easily
be recognized in the course of signal
iracing, especially when a speaker is
used for audible monitoring. When
doubt arises as to sufficient gain or im-
proper attenuation, gain measure-
ments can be employed with a cali-
brated amplifier as a standard of com-
parison.

From the foregoing it can be seen
that the functions of the Audio Chan-
alyst are concentrated to achieve one
net result through an organized test-
ing procedure which involves the use
of the signal as a common denomina-
ior. The signal, whether it be checked
for its presence, its quality, or its in-
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tensity, is the subject of all primary
observation. The amplifier channel
of the Audjo Chanalyst is designed to
facilitate tests and, when necessary,
measurements of the signal. The other
channels serve te support these tests
in furnishing signal source, indicating
signal voltages and other functionally
related voltages, revealing component
values, and monitoring doubtful per-
formance of electronic equipment.

Audie Chanalyst Applications

The purpose of the Audio Chanalyst
is to provide means for checking and
testing all kinds of audio frequency
amplifying systems, including a.f. am-
plifiers of all types, complete sound in-

stallations, s 0 un d-motion-picture
equipment, broadcast speech input
cquipment, telephone and intercom-

munication systems, a.f. components—
microphones and phono pickups, pho-
totubes, speakers, etc.

A little study of the possible defects
which might arise and, oddly enough,
have common relationships in the vari-
ous devices listed, makes it possible to
establish four principal categories as
the first step toward isolation of those
defects—failure to operate, weak or
low output, poor quality, and inter-
rupted operation.

One can, of course, identify these by
ear, but the final and definite analysis
of any defect may become quite a vex-
ing problem. A rapid analysis of the
problem at hand should help to deter-
mine the need for equipment, if any,
and the extent to which it is to be
used. It is wise, therefore, to be pre-
pared with a general knowledge of
the functions and applications of in-
struments such as the Audio Chana-
lyst, so that one’s ability will include a
familiarity with systematic methods
of coping with more difficult problems
when they present themselves.

It is with this thought in mind that
the following descriptive explanation
is presented with reference to the sub-
divisions of the Audio Chanalyst chan-
nels.

The amplifier channel of the Audio
Chanalyst consists of a four-stage cal-
ibrated amplifier. Each stage may be
used separately or the four stages may
be cascaded and used together as a
high-gain amplifier with an undistort-
ed output of 1 watt.

Fig. 3. Side view with cover removed.

{8

Fig. 4. By comparing the input and output
signals, the working conditions of an am-
plifier circuit can easily be determined.

The first stage is identified as volt-
age amplifier-1 and has a jack input
through a calibrated five-step attenu-
ator. The output is capacity-coupled

Fig. 5. Front view with front cover open, showing location of cords, cables. plugs, etc.
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Fig. 6. (A) Db. voltage ratio gain checking without reference to any given zero
level. (B) Db, power gain measurement. Zero is equal to | mw. across 600 ohms.
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Fig. 7. Shadow angles for various voltage conditions. (A) Normal adjustment of in-
dicator. If no d.c.. a.c., or ad. is present. the shadow angle will not change. It
- will register as low as a half-volt. (B) Negative d.c. is indicated by partial or
complete closing of shadow angle. (C) Positive d.c. causes increased opening of
shadow angle. Time to return to normal shows relative amount d.c. (D) A.c. or
af. will produce deflection in positive and negative directions and can be identi-
fied by medium light intensity over the deflection area. (E) Flickering in two direc-
tions shows irreqular af. peaks: in one direction. interrupted or pulsating d.c.

Fig. 8. The Audio Chanalyst may be used for monitoring purposes. It is impor-
tant to remember that the gain and osc. output controls should be adjusted so
that any change in the signal voltage output of any stage of the amplifier under
test will be indicated by a fluctuation of the indicating devices. Care should be
taken not to overload any stage of the amplifier or the amplifier channel.
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to the second stage and is accessible
through a jack marked monitor. The
output of the first stage may be taken
off at this jack without interfering
with the coupling to the second stage.
However, there is another jack con-
nected to the input of the second
stage; when this jack is used, the first
stage is cut off from the second, which
may then be used independently.

Through this simple double jack ar-
rangement, the four amplifier sections
may be used as four separate ampli-
fiers, each with a calibrated input at-
tenuator; or when the first input is
used alone, the entire channel func-
tions as a complete amplifier. Input
and output connections are supplied
for each stage as well as additional
transformer output coupling for the
last stage.

The second stage, voltage amplifier-
2, is identical with voltage amplifier-1.

The third stage is termed interme-
diate amp. and has a continuously var-
iable attenuator input with a voltage
and decibel gain calibration of one-
half that of the first or second stage.

The last, or power output, stage is
marked power amplifier and has a cal-
ibrated five-step attenuator in its in-
put which allows the input signal
voltage to be attenuated to -30 db. or
amplified to a gain of 10 db.

The design of the amplifier section
is based on the volume unit system
using a zero level of 1 milliwatt across
600 ohms. Its maximum power gain
is 110 db. Individual calibration con-
trols for each stage are accessible
through openings in the bottom of the
case and the voltmeter section can be
employed as a standard of gain cali-
bration in making adjustments. The
input to any particular stage in the
amplifier channel leads to its grid and
this makes it possible to trace a sig-
nal with high input impedance and
with a choice of input levels. When
it is desired, however, to have a typi-
cal line input impedance for micro-
phone matching, a 250-ohm center-
tapped, plug-in input transformer can
be used with any stage having suffi-
cient gain for that service. It can be
obtained as an accessory shown in
Fig. 9.

The Audio Chanalyst amplifier is
calibrated in both decibels and volt-
age multiples, providing for the use of
either system of gain measurement.
Gain can be checked in any amplifier
regardless of its zero level, by merely
determining the amount of gain re-
quired by the Chanalyst to equal that
of the amplifier in question. In such
a case, the initially applied a.f. volt-
age can be checked in terms of its mul-
tiples. If it is desired to use a basic
zero level, it will be found that this
instrument, with its meter and ampli-
fier channel calibrated to the volume
unit system, lends itself well to such
application.

The amplifier can be adjusted to
match various load impedances by
means of an output selector switch,
which provides 500-ohm, 250-ohm and

(Continued on page 92)

RADIO NEWS


www.americanradiohistory.com

S THIS is being written, most of

the regulations controlling the

. radio industry have been can-
celled, or are on the verge of being so.
This means that in the not-too-dis-
tant future, much new merchandise

will be available for sale. As this
merchandise is channeled into the con-
sumer’s home, there will be a gradual
slackening off of repair work. One
thing you can be sure of is that the
honeymoon, as far as large amounts
of service work at good prices is con-
cerned, is over. The serviceman must
make the decision at once that he will
improve his merchandising techniques
if he intends to stay and prosper in
this business. To improve his mer-
chandising picture, he must tighten up
his whole operation with regard to
sales.

First, a determined effort should be
made to clean up the premises. Most
service shops that I have visited in the
last few months certainly could col-
lect no medals for neatness; in fact,
most of them were slovenly to the point
of being disgusting. The store part of
the establishment was little better.
The serviceman might just as well
learn now that the public will not tol-
erate such conditions. In this postwar
world, the emphasis is being placed on
new store fronts, new and clean mer-
chandising displays, and aggressive
sales promotion. Do not imagine that
because you have been able to make
money during the war by operating in
a high-and-mighty manner, you can
continue to do so. Too many service-
men have taken advantage of the sit-
uation during the period of shortages
just passed, to the point that all serv-
icemen are on trial with the public.
Most of you remember that you were
not in any too good a position before
the war. About all that has improved
during the war period is your finan-
cial position. For the first time, many
of you are in a position to improve
your shops without having to go in
debt to do it. The time to do it is now,
if you are going to be in a position to
compete with newcomers in the field.
Make no mistake about the type of
competition you are going to have:
it will be the best. Many smart mer-
chandisers from all fields are ready to
move in on the electronics industry
and they are going to use every tech-
nique they know to get and hold busi-
ness.

Efforts should be made at once to
re-establish customer contacts that
have been lost during the past few
years. Old customer and repair lists
should be combed for all the live
names. These people should be con-
tacted by phone, by mail, or in person,
in order that they may know that you
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With JOE MARTY

Associate Editor, Rapio NEws

are still alive and are doing business
at the old stand. Be businesslike
about these surveys and operate your
business as a business, not as a hobby.
It might be nice to play around with
it, but it doesn’t pay off. If you feel
that your own time is too taken up
to make these customer contacts, hire
a girl, part or full time, to do it for
you.

Now is the time to refurbish the
service shop itself. Almost every shop
needs new test equipment. See your
jobber and get squared away on the
job of bringing your shop up-to-date.
Now, more than ever, you are going
to have to do service work faster and
more efficiently, if you are going to
make money. Miscellaneous items such
as hand tools, soldering irons, patch-
cords, test prods, etc., should all be
gone over and put in shape or re-
placed.

In the purchase of new test equip-
ment of all kinds, remember that you
will require new types of equipment in
order to handle such things as FM and
television, as well as industrial equip-
ment. Be sure that the signal gener-
ator that you are planning to buy will
cover the new frequencies and that the
tube tester will take the new tubes.
Great care should be exercised in the
purchase of surplus government test
equipment to be sure that it is in op-
erating condition, not obsolete or like-
ly to be obsolete in a short time. Here
again, the best advice is to see your lo-
cal jobber or supplier.

A few words here about the training

needed to operate this new equipment
will not be amiss. Remember that you
will be getting into a field in which
you have had relatively little experi-
ence and you should prepare yourself
by diligent study to master it. Opera-
tion in the higher frequencies is more
critical than in other parts of the band
and tolerances are closer. All this pre-
cision work requires a higher degree
of skill and knowledge than hereto-
fore.

New installation problems will have
to be faced. No longer is it possible to
throw a piece of wire on the floor and
expect good reception. This problem
will grow more acute as the number
of FM and television sets increase.
Your installation operation should in-
clude service to the dealer as well as
to the individual. Be sure you are
equipped for this work. This includes
ladders, measuring equipment, trained
personnel, etc.

In fact, it begins to look as though
a showdown fight between the inde-
pendent serviceman and the service
shop, that is an integral part of a
retail dealer’s setup, is beginning.
The insistence by the manufacturers
that individual retail dealers main-
tain their own - service shops is on
the increase. This means that the in-
dependent serviceman will be forced
to compete with the dealer service-
man for the existing retail service
business. No doubt the installation
problems of television and FM as
envisioned by the manufacturers has
a great deal to do with this decision
on their part. This
should serve as a warn-

ing to those of you who
are operating as inde-
pendent servicemen to
put your houses in order
and to prepare for the

“T hope you can fix the radio. Our
entire family enjoys it so much!”

forthcomingbattle. Con-
tracts that you have
) with dealers now should
be overhauled and new
contracts written so
that you are in a com-
petitive position as soon
as possible.

Your operation must
become streamlined if
you are to survive.

The future looks
bright, but as usual, it
will take a smart mer-
chandising-minded serv-
iceman to make it pay
off.
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By S. J. MALLORY

Non-technical a{ikcussion of advantages and possibili-

ties of wave giu'des for’ p'ili"i'ig television programs.

WELL recognized- major prob-
A lem confronting television en-
gineers is that of providing
links between cities for television net-
work broadcasting. In the case of
radio, network programs are sent over
ordinary telephone lines to the many
community radio stations. Television
pictures, however, cannot be trans-
mitted over existing lines.
A limited solution to this problem is
a network of coaxial cables similar to
those in use by the Bell System to pro-
vide telephone circuits between New
York and Philadelphia and between
Minneapolis and Stevens Point. These
cables, however, have a capacity of
only one television channel . each.
Shortly before the war, engineers
found that by eliminating the center
conductor of a coaxial cable it could
carry much higher radio frequencies

with remarkably little loss. Using
these high frequencies, the number of
available radio and television channels
increases accordingly.

This new hollow transmission line
is known as a wave guide. It may be
of circular, square, rectangular, or
other cross-section. Early work was
carried on with the use of circu-
lar wave guides. Later, rectangular
guides were found to have advantages
for some purposes.

A single half-inch diameter wave
guide could carry every television pro-
gram in the country if need be. These
wave-guide transmission lines between
cities could carry television over the
mountains and under the rivers to all
the peoples of the United States as
they are now served by ordinary net-
work radio programs.

Within the city, wave guides could

Experimental set-up of a circular wave
guide terminating in a horn radiator.

serve as a reliable medium through
which television would reach addition-
al thousands. Theaters could have a
wave-guide connection with the main
distributing system and the audience
could see the news as it happens.
Apartment dwellers could have the
television piped in like water and their
receiver could select any of several
picture entertainments without con-
cern of high buildings between the de-
sired station and their cozy living
rooms. Newspaper photographers
could sit in their office studios and sc-
lect their news shots from any of the
half dozen news service television pic-
tures “piped” from the scenes of the
actual happening. All this over the
small pipe we call a wave guide.

All this and more was made pos-
sible when two American engineers
working independently announced al-

Fig. 1. Wellknown low-frequency circuit elements can be simulated by placing a slotted metal plate across the inside of
a wave guide. (A) With a slit across the short side, an inductive effect is obtained. (B) A capacitive effect may be had by
placing the slit across the long side. (C) By employing a slotted plate, the wave-guide iris represents a shunt resonant circuit.
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most simultancously the discovery
that radio waves of frequencies thou-
sands of times as high as those used
for regular broadcast purposes could
be transmitted through pipes or tubes
even when filled with an insulating
material. Pipes when used for this
purpose are known as wave guides.

Why not use an ordinary pair of
parallel wires to transmit these high-
frequency signals? Ordinary two wire
lines are suitable for use at low fre-
quencies, but at ultra-high frequen-
cies the capacity between the conduc-
tors gives too great an attenuation
and, furthermore, the waves would ra-
diate from the wires and be lost in
space.

Coaxial cables which are in com-
mon use are in reality merely a form
of parallel wires with the difference
that one conductor is tubular and
wholly encloses the second conductor.
The inner conductor is supported on
small insulators and is concentric with
the outer conductor. This construc-
tion prevents loss of high-frequency
energy by radiation but does not over-
come the capacitive losses.

The transmission of electric waves
through a hollow pipe is contrary to
our ordinary conception of conveying
electricity in that no return conductor
is provided. However, these waves may
be compared to the radio waves which
are sent out from an ordinary radio
iransmitting antenna. In actual prac-
tice the waves to be sent through a
wave guide are launched from a small
antenna placed a quarter wavelength
from the end of the wave guide. The
transmitting ground is the wave guide
proper.

Electromagnetic waves of a wave-
length greater than about twice the
diameter of a round wave guide will
not flow through the guide. This wave-
length is known as the cut-off point.
The frequency corresponding to this

wavelength is known as f., the cut-off

frequency, or the critical frequency.
All higher frequencies or shorter wave-
lengths can be transmitted through
the wave guide. The critical frequen-
cy of a wave guide of rectangular
cross section is determined by the
larger of the tiwo cross-sectional di-
mensions, The small dimension deter-
mines the amount of power the wave
guide will handle. A 4”7 x 2" wave
guide will transmit a 5 cm. wave of a
fair amount of power.

Various appliances and fixtures have
been developed for use with wave
guides. These fixtures or plumbing,
as they are often referred to, are anal-
ogous to familiar circuit components
used in low frequency radio or electri-
cal circuits.

A thin metal plate mounted across
the inside of a wave guide may be cut
or altered to simulate well known low
frequency circuit elements. A slit cut
across center of the plate parallel to
the short side and leaving a small win-
dow will react as an inductance (Fig.
1A). A similar opening made paral-
lel to the long side acts as a capacitive

(Continued on page 124)
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A typical television distribution terminal for a wave-guide transmission line.
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Fig. 2. A section of wave guide one-quarter wavelength long, connected
to the side of a wave-guide transmission line. is equivalent to connect-
ing a parallel resonant circuit across a low-frequency two-wire line.

Fig. 3. A Barkhausen-type oscillator mounted in a resonant cavity is suit-
able for generating electric waves to travel through a circular wave guide.
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The General Radio Company’s 720A-
heterodyne frequency meter, range
30 megacycles to 3000 megacycles.

i
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VEGACYAL; ¢

P NHE marshalling in of global
peace signaled the freeing of in-
- - ternational amateur radio from
considerable governmental control, as
witness our own temporary reopening
of the 112 me. band recently. To what
extent will the amateur be prepared
to resume his rightful position socially
and technically among front-rank
radio men? What frequencies should
he plan to use? Will components and
apparatus suitable for use on these
frequencies differ greatly from prewar
types? These and many other ques-
tions will plague the radic man; some
of the answers here presented may
make interesting reading.

The Ham Spirit

According to Webster’s, an amateur
is a person who cultivates a particular
pursuit, study, or science, from taste,
without pursuing it professicnally. In
Cockney English, when applied to the
non-professional experimenter in the
art of radio communication, the word
became Ramateur, This colloquialism

38

“REG” WASHBURNE (ex-2iUS)

and

CARCHIE™ WILLIAMS (W8C0DX)

The veil of secrecy is being lifted from
meany wartime developments. The authors

present a preview of parts and equipment

to be used for a new era of ham radio.

evolved into the affectionate diminu-
tive ham, a term which has found in-
ternational recogniticn (even as have

Fig. 1. K comparison of the old
and new amateur radio bands.

AMATEUR WAVEBANDS

PRE-WAR POST-WAR
METERS MEGACYGLES METERS  WMEGAGYCLES
{60 1.75-2.05 160 )
80 3.5-4.0 80 3.5-4.0
40 7.0-7.3 40 7.0-7.3
20 14.0~14.4 20 14.0~-14.4
10 28.0-30.0 (R 21.0-21.5
5 56 ~60 [¢] 28.0-29.7
2l 12 -6 s 50-54
11/a 224-230 2 144 -148
[ () 300+ 11/a 220-225
3a 400~ 401 420-450
@) C.R.S.
1145 ~ 1245
2300 - 2450
5250 -5650
10,000 - 10,500
21,000-22,000

{1) AMATEUR OPERATION PERMITTED ON ANY FREQUENCY
ABOVE 300 MEGACYCLES WiTH A SPEGIFIC ALLOCA~
TION OF 400 TO 401 MEGACYCL ES,

{2)SLIGHT POSSIBILITY OF AMATEUR "DISASTER" BAND
SOMEWHERE BETWEEN 1605-1800 MEGACYCLES.
(S)TENTAT IVE FREQUENGIES FOR AMATEURS BELOW 25
EGACY! CLES ARE SUBJECT TO INTERNATIONAL
AGRE ME|
141460-470 MEGACYCLES ASSIGNED TO “CITIZENS RADIO
SERVIGE” ;
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the Wouff Hong and the Rettysniich,
about which the hoary ham will tell
you many a tale). Now that the first
flush of peace is over, hundreds of
thousands of men will gravitate into
amateur radic. Many will be old
timers in the ham game—fellows who
learned their radio from A to Z the
hard way—having assembled their
station from home-made equipment.
Others will be newcomers who learned
radio while in the service.

It will be the duty and privilege of
the former to inculcate in the latter
the ham spirit—that esprit de corps
peculiar to amateur radio which be-
fore the war had welded hundreds of
thousands of enthusiasts into a power-
ful, non-commercial group exemplify-
ing world-wide good neighbor fellow-
ship; while approximately 60,000 in
America had been licensed to trans-
mit, many others were content only to
listen and experiment. Just for the
record, we wish to call attention to the
cornerstone around which postwar
ham radio must rally. Its tenets
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should be closely akin to those salient
points set forth in the Amateur’s Code.

“The Amateur is Gentlemanly.—He
never Knowingly uses the air for his
own amusement in such way as to les-
sen the pleasure of others.

“The Amateur is Progressive.—He
keeps his station abreast of science. It
is built well and efficiently. His operat-
ing practice is clean and regular.

“The Amateur 4is Friendly.—Slow
and patient sending when requested,
friendly advice and counsel to the be-
ginner, kindly assistance and coopera-
tion for the broadcast listener; these
are marks of the Amateur Spirit.

“The Amateur is Balanced.—Radio
is his hobby. He never allows it to in-
terfere with any of the duties he owes
to his home, his job, his school, or his
community.

“The Amateur 1is Patriotic—His
knowledge and his station are always
ready for the service of his country
and community.”

With foreign amateurs returning to
the air, American hams will have the
opportunity of renewing and consoli-
dating the fellowship spirit by ex-
changing ideas, and of conducting ex-
periments to further the knowledge
gained throughout the world during
the war years. In this way many
specialized wartime developments may
be explored with a view to developing
peacetime applications.

A great number of young men from
all walks of life have found a per-
manent interest in radio as a result of
our Government’s schooling in com-
munication and radar installation, op-
eration, maintenance, and repair. (Say
fellows, is there any truth to the story
that the Signal Corps detailed all the
ham trainees to mess-hall duty, and
checked all the ex-short-order-cooks
into the 10 w.p.m. class preparatory to

making them communications men?
Hi!)

It should be the duty of governments
to provide room in the frequency spec-
trum for these trained men to carry
on their interest in radio as a hobby,
thereby adding to the backlog of
skilled technicians and operators who
will be available in emergencies;
equally, it should be the duty of recog-
nized organizations to do everything in
their power to acquaint these radio
enthusiasts with the benefits and pur-
poses of ham cooperation toward fur-
thering the art. The amateur inter-
ested in entering the game after being
released from the services, should lose
no time in taking out station and op-
erator’s licenses, and in joining a local
radio club having national affiliation.
This will enable him to take full ad-
vantage of the facility in traffic han-
dling, the technical experience, etc., he
gained while in the service; and,
where Uncle Sam insists on a basic
knowledge of the telegraphic code as a
prerequisite to granting a license, men
who have been in the service will pos-
sess an advantage. (How about it!
Can you still handle at least 13
w.p.m.?)

Frequeney Allocations

Before we can discuss the design
and use of postwar components and
equipment we must have some idea of
the frequencies on which operation
will be permitted.

According to information released
by the Federal Communications Com-
mission, ham bands eventually will in-
clude those shown in Table I. A pre-
war, postwar comparison of amateur
radio frequencies is visualized in Fig.
L

The figures, when presented in this
manner, show that there are approxi-

Fig. 2. In the C.R.S. range 460 to 470
me., which provided for 2000 channels
each 5 ke, wide, additional stations may
be operated in areas (shaded) at dou-
ble the line-of-sight distance (dotted).

mately 440,000 channels in the pro-
posed ham paradise to date; by selec-
tion of proper transmitter power and
receiver sensitivity, and the use of di-
rective antennas, it should be possible
to set up an additional nearly half-mil-
lion stations for any horizon area!
The commission threw a bombshell
when, last winter, it announced the
creation of a free-for-all Citizen's
Radio Service, and allocated to this
service the frequency range 460 to 470
megacycles (2000 channels, if each is
considered as 5 kc. wide; and here
again, another approximately 12,000
stations may be operated, without in-
terference, at double the line-of-sight
distance, as shown in Fig. 2). It is the
understanding of the writers that vir-
tually no restrictions will be imposed
upon the users of equipment designed
for this band and that the equipment
may be adjusted to any desired degree
within the limits of its design. Just

(A) Vacuum capacitors. such as that shown, are unaffected by climatic conditions. Capacitors of this type may be had in values
ranging between 6 and 100 micromicrofarads. (B) This EF50 is a modified British VRI1 tube and has been employed in 284 types
of radar equipment. (C) This 2C26A triode will deliver 2 kw. of useful rf. pulse power at 200 me. (D) The over-all length of this
direct heater 2B25 rectifier tube is 2Y4 inches, yet it delivers 1.5.ma. at 1000 volts.

The filament draws 110 ma. at 1.4 volts.

Deecember, 1915
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Panoramic reception shows what stations are on the air, whether phone or c.w..

and their signal strengths.

An instrument of this type will help keep airlanes

clear by reducing CQ calls to a minimum. Hallicrafters model S-35 is shown.

how all this will affect the radio ama-
teur is not yet clear; almost certainly,
however, he will want to try his hand
at making and using a walkie-talkie
or a handie-talkie (as the more port-
able type is called) and perhaps com-
bine it with a key for telegraphic com-
munication under conditions unsuit-
able for voice transmission. (At the
close of peace, hams were just warm-
ing up to the idea of mobile units for
car-to-car contact and so the C.R.S.
may quickly fit in here.)

Table I shows the amateur frequen-
cies that have been announced by the
FCC. Those below 28 mc. are tentative
and subject to ratification by Interna-
tional agreement.

Fig. 3.

Licensed ham operation at ultra-
high frequencies will impose upon the
amateur the obligation of maintaining
frequency, in the band, within limits
beyond anything he has heretofore ex-
perienced. Such factors as rigid
mountings, proper soldering, choice of
insulating materials, and placement of
parts, all will loom large. Until com-
mercial test equipment becomes avail-
able at amateur prices, the ham may
be compelled to improvise his own ap-
paratus for checking frequency and
modulation, for monitoring, etc.

In this connection, the mushroom

growth of amateur radio after its

forced inactivity (except in the War
Emergency Radio Service—WERS,

Theoretical diagram of the selsyn-type transducer. in which the

armature of one unit exactly follows the rotating field generated upon
turning a second and remote armature to which it may be elecirically
connected, both armatures being energized by a common a.c. supply.
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and the Army and Navy nets), will
probably see extension of the stand-
ard transmissions of station WWV
into at least some of the amateur fre-
quencies, or related harmonics. Trans-
missions at present are on 2.5, 5, 10
and 15 mec., and include accurate,
standard time intervals, and standard
audio frequencies, including 440 cycles
(musical pitch).

We now present some of the high-
lights in component and equipment de-
sign which may influence amateur
radio construction and operation in
the near future.

Tropicalization,or fungus proofing.—
Hams planning safaris into sections of
country having high humidity may
find it necessary to protect equipment
against the ill effects of such climate.
In any event, there is little objection
to having our equipment so protected;
it is quite desirable in v.h.f. apparatus.
Tropicalization now may be accom-
plished through the use of a number
of protective coating materials, all of
which were originated or perfected
during the war. These include phenyl
mercury, pentachlorophenol, and sali-
cylanilide. These coatings may be ap-
plied by spraying, dipping or brushing,
followed in some cases by baking, de-
pending upon whether the fungicide is
to be applied to phenolics, hookup
wire, textile-covered cords and cables,
waxes, etc.

@Q-Mazx, Dulac, 912, and other brands
of protective coatings combine the
characteristics of an anti-fungus
chemical and a, lacquer; they were
used prewar as the latter. Many are
satisfactory for use as coil insulation
at high frequencies, usually improving
the Q factor.

Hermetic seals are an important
contribution to the protection, in an
entirely different manner and for
other reasons, of condensers, trans-
formers and other components against
the ill effects of atmospheric condi-
tions. Sperti, Stupakoff, and others,
make glass-to-metal and ceramic-to-
metal seals, or beads, which are ob-
tainable separately and later inte-
grated into the finished product, to
serve as mountings and connections.
Most of these seals employ kovar, a
cobalt-nickel-iron alloy. Through a
heating process it forms a chemical
bond with hard glass, the kovar-oxide
dissolving into the glass, which has
the same coeflicient of expansion.

Components

Antennas.—The remote rotation of
rotary beam antennas may be facili-
tated through the use of selsyn-type
motors. This type of apparatus is
variously known as selsyn (Q.E.),
synchro (Ford Instrument), autosyn
(Bendix), telegon (Kollsman), etc.
One such mechanism, the Elinco drag-
cup induction generator, has been pro-
duced in quantities perhaps large
enough to bring the peacetime cost of
this type of remote-control mechanism
within the reach of the amateurs’
pocketbooks. As illustrated in Fig. 3,
this device requires only a 115-v., 60-
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cycle supply, common to the local and
remote units, for proper operation. In
this type of equipment, turning one
rotor causes the unit to act as a gen-
erator, the resulting voltage causing
the remote unit to act as a motor, and
its rotor to turn in exact unison.

Wthere the continuously variable
type of control afforded by selsyns
(with 3-wire cable and a.c. supply) is
not necessary, the less expensive step-
type control may prove satisfactory.
One such unit is the Price 8210 auto-
matic stepping selector (with 13-wire
cable and d.c. supply). It consists of a
ratchet motor and repeater switch, a
12-point, 4-gang wafer switch, and a
terminal board.

A rotary beam antenna and remote
position indicator have been an-
nounced by Gordon Specialties. The
rotating platform will support a four-
element, % wave antenna array for
12 mec. operation and up. A selsyn ro-
tates the antenna. A remote indicator,
operated by a second selsyn, shows an-
tenna position.

Light, strong, plywood masts, an-
nounced by Plywood Corporation may
be erected to 55 feet height by one
man.

For portable work, neoprene bal-
loons approximately four feet in di-
ameter soon may be available. The
inflating gas is preferably helium. Box
kites may be made generally available
by a West Coast company. A thin
phosphor-bronze antenna wire, light
and strong, suitable for use with either
of these elevators was developed dur-
ing the war by an Indiana concern.

Cables.—High-frequency cables have
been improved, notably through the
substitution of buna-S and neoprene
synthetic rubbers for natural rubber.
Thermoplastic insulations also have
been developed to high degree, and in-
clude Polyvinyl Ankoseal and Poly-
ethylene Ankoseal; the latter is rec-
ommended for its low dielectric loss
in high-frequency transmission.

Coaxial cable has undergone con-
siderable improvement in the war
years. Among 29 types now found in
the Intelin line of Federal are the fol-
lowing groups of lines (Army/Navy
R.F. Cable Coordinating Committee
designations) : coaxial, solid dielectric,
semi-flexible; coaxial, air-spaced, low
capacitance; coaxial, attenuating,
coaxial, high-impedance, spiral delay;
dual (balanced); and dual-coaxial,
highly-balanced.

Thibes.—Transmitter tubes of many
types will be plentiful, now that peace
has been declared. One manufactur-
er, for example, with only about 8 or
10 types in his prewar transmitter
tube line, now promises to make over
20 improved types available for ham
use. Receiver tubes will be much more
abundant as to types.

RCA alone has built 200 new electron
tubes and 350 different types of ap-
paratus never made before, according
to Gilbert Seldes’ “The Future of Tele-
vision,” in a recent issue of Esquire.

The G. ¥. Lighthouse—a radical de-
parture in tube design and known also
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as the disc-seal tube—promises to
make workable many of the higher
frequencies shown in Table I. It is
particularly suitable for use at the
very-high frequencies. Even now,
military security precludes telling its
whole story. Briefly, the tube is an
assembly of anode and grid resonators,
combined with the cathode and other
structural features that go to make up
a tube, all within an evacuated enve-
lope, as illustrated. Power oscillators
and stable power amplifiers have been
built for frequency bands beyond the
reach of prewar equipment. Small
signal preamplifiers and frequency
multipliers also have been built in
such Lighthouse design. The type 2C40
(illustrated) is a suitable amplifier,
converter, or local oscillator in a re-
ceiver employing a 250-volt plate sup-
ply; plate current is 25 ma. It is excep-
tionally suitable for FM and television
equipment.

Amperex 233—this tube has been
designed for use as a class “C” oscil-
lator or amplifier for generating radio
frequency power at frequencies up to
30 megacycles. Two grid arms make
neutralization more convenient in the
amplifier connection, and also permit
cooler operation of the grid when the
tube is employed at higher frequencies
in either a self-excited oscillator or
a power amplifier.

Super-tiny tube — Raytheon CK-
510X; newest contribution to the
small-space series. It is a dual space-
charge tetrode audio amplifier 114"
long x 7/16” wide x 5/16” thick. It in-
corporates a space-grid around the fil-
ament, this arrangement producing 2
virtual cathodes. This results in se-
curing 2 tetrodes, in one envelope,
from a single .625-volt 50 ma. filament.
Only a 45 v. plate supply is required,
and the voltage gain is approximately
250. It is ideal for small-space porta-
bles.

Sylvania’s new TF8, a stubby twin-
triode loctal-base tube having high
mutual conductance (5000 to 7000 mi-
cromhos) is designed for use at fre-
quencies up to at least 400 mec. It is
useful in grounded grid and cathode
follower amplifier service, by connect-
ing its twin sections in cascade, and is
OK as a converter, or as a push-pull
amplifier.

Consider these rectifier characteris-
tics: output, 1% ma. at 1000 v. (d.c.};
filament drain 100 ma. at 1.4 v.; size
(over-all), approximately %" dia.x
2% ” long. Such are the specifications,
in brief, of Raytheon’s almost instant-
heating 2B25 miniature high-voltage,
high-vacuum rectifier, particularly
useful as a rectifier in (battery) vi-
brator power supplies. A new cold-
cathode rectifier, the 1B48 is made in
the same size. envelope.

A very-high frequency triode pulse
oscillator has been announced by Hy-
tron. It is the type 2C26A (approxi-
mately the size of a 50L6GT bantam),
capable of delivering 2 kw. pulses of
useful r.f. power at 200 mc.; max. fre-
quency rating is 300 nic. The base is a
standard octal.
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Type 2C40 Lighthouse tube, a 6-watt tri-
ode r.f. amplifier, converter, or local os-
cillator, in an interior and exterior view.
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A selsyn-ype motor rotates platform of
latest rotary beam antenna (illustrated).
Another rotates a remote antenna posi-
tion indicator. Both are interconnected.

Fig. 14. A worm-drive variable condenser.
Suitable for tuning to 250 mc. (harmonicl.
Same type but with lower maximum capac-
ity is usable on frequencies to 10080 mc.

41


www.americanradiohistory.com

o LEGTIR
€1 RTIRON
1R&F)

Qulrret
LAANK L
LRk

. s
G e prORNIRL
. 7 i

FrT

W AR

The type 410R Klystron tube usable as
« microwave generator or amplifier. or
as a detector. A closely-guarded war
secret now released. in part: a veloc-
jty-modulation tube utilizing the tran-
sit time between two points to produce
{from cbout 50€ v. and 80 ma. dc.)
an alternating current which delivers
high power to a cavity resonator.

The very-high frequencies soon to be
again opened to ham investigation will
spur the development and sale of ama-
teur-type magnetron tubes, the kly-
stron or velocity-modulated u.h.f.
tube, dynatrons and similar special
tubes. Klystrons, first developed by
Sperry Gyroscope, will probably be
available in power ratings suitable for

Fig. 4. Quadlitative comparison of her-
metically-sealed ‘““‘mercury’’ battery (solid
lines) and conventional or “zinc” bat-
teries {dotted lines), as to service lide {(A)
and shelf life (B), as employed in Signal
Corps “handie-talkie.” It is possible that
“civilian” types of the new long-life bat-
tery may be available to hams in 1946.
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‘Hermetically-sealed r.f.

the ham rig. They supply easily-mod-
ulated signals at very-high frequen-
cies; also, they may be used in ampli-
fier and multiplier circuits. By means
of a single knob klystrons may be
tuned over a wide frequency band.

It may be of interest to note that the
British type VR91 radar tube was mod-
ified by Sylvania and produced in large
quantity as the EF50, for use in 284
different kinds of radar equipment.
This special type of receiver tube may
be introduced at some future date for
civilian applications if conditions waxr-
rant.

Coils.—General-purpose rotary coils,
or air inductors may soon be available,
from Barker & Williamson, and John-
son (to name only two) in a variety of
styles and sizes. Since the inductance
is varied by the action of the coil as it
rotates, under a contactor, like a
screw, a variable capacitor is not re-
quired.

Ultra-high-frequency coils of more
conventional form were developed for
the armed forces by Barker & Wil-
liamson, Hammarlund, and others, and
exactly meet amateur needs. The post-
war coil, or r.f. or if. inductance as
made by Sickles, will be a far cry from
the coil of other days. Their new coil
will be hermetically sealed in a drawn-
zinCc can, connection being made
through fused-in, metal-to-glass bush-
ings. All adjustments are enclosed,
and sealed with neoprene gaskets.
choke coils
have been produced by Hanovia.

Crystals—With the relaxation of
wartime restrictions, better quartz
crystals now will be made available
to radio amateurs and at extremely
low cost due to mass production and
other facilities. One such facility, de-
veloped by Bliley, is the acid-etching
of quartz crystals to frequency.

Resistors. — Thermal resistors are
another wartime development, inso-
far as wide usage is concerned, there
having been only limited production
for use mainly by certain utilities in
the prewar period. The positive tem-
perature coefficient of copper (for ex-
ample) may be compensated in a cir-
cuit to a certain extent by the use of
carbon resistors, which exhibit nega-
tive resistance characteristics, but this
may result in impaired performance
(lowered output, etc.), due to exces-
sive increase of circuit resistance.
However, by using a lower value of re-
sistance, with high negative tempera-
ture coefficient, compensation may be
adequate. Thermal resistors possess
these gualities, and although not made
cf carbon, certain Keystone N'TC units
afford close compensation over a range
as wide as—55° to 4+ 150°C.

Globar resistors, before the war,
were found almost exclusively in com-
mercial equipment; now, because of
their non-inductive characteristic,
they will be employed in ham appa-
ratus (for instance as termination
resistors in rhombic antennas, and as
the resistive element in dummy anten-
nas). They are valuable for their neg-
ative resistance voltage characteris-
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tics, especially desirable for limiting
voltage peaks for protective purposes
by stabilizing circuits supplied by rec-
tifiers to limit the peak voltage, for
control of voltage circuits in electron-
ic devices, and for other services.

Sprague will offer tropicalized re-
sistors as a stock item. They are
wound with ceramic-insulated wire, on
glazed ceramic shells, and with special
end-seals, and are desirable for equip-
ment intended for humid climates.

Another contribution to small-space
components is IRC’s fingertip control
—a potentiometer %4 ” thick (front of
panel) x %" diameter; only mounting
screws extend through panel. The re-
sistance element is contained inside
the knob, remains stationary as the
knob is turned.

Hermetically-sealed resistors, ac-
curate to +0.1% of rated resistance
values, are made by Daven. Each
sealed-ohm unit is housed in a drawn-
brass case; leads feed through glass
seals in the case. .

Resistance values to 1,000,000 meg-
ohms are obtainable, for special work
(particularly in cathode-ray equip-
ment) in resistors made by S. S. White
and Victoreen.

Capacitors.—N ew vacuum capaci-
tors, 1/10th the size of air capacitors
of equivalent voltage rating, are avail-
able for use at voltages of 7000 to 16,-
000 (peak). They are unaffected by
external conditions (heat, humidity,
air pressure, etc.). Three companies
manufacturing these capacitors are:
Industrial & Commercial Electronics,
General Electric, and Jennings.

Where temperature compensation
may be achieved through the use of a
condenser, modern units afford a tem-
perature coefficient (negative or posi-
tive, as desired) between —870 and
+ 150 parts/million/°C., as for ex-
ample in certain Erie ceramicons and
Centralab units.

An interesting sidelight on the effect
of the war on prewar equipment is
shown in Aerovox stack-mounting
mica capacitors. Previously available
only to order and at custom-built
prices, the techniques of quantity pro-
duction have brought this component
into line with other popular-priced
units. Uses (in heavy-duty transmit-
ters, especially) : grid and plate block-
ing, tank and bypass functions.

Megohms/microfarad. Something
new has been contributed to Sprague
capacitors, increasing leakage resist-
ance at room temperature to 20,000
megohms/microfarad, or 5 times bet-
ter than previous type. A new oil im-
pregnant makes this possible.

Precision worm-drive variable ca-
pacitors developed by Cardwell and
Hammarlund have found use in Gov-
ernment frequency meters. Part
#4.200, for example, tunes the oscilla-
tor over a range of 20-40 me. (funda-
mental), and 250 mec. (harmonics),
with a capacity range of 15-125 uufd.
Another model, of even greater inter-
est to the ham, has & minimum capac-
ity of 8 wuufd. and tunes harmonics to

(Continued on page 76)
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ACIFIC-GULF District, American

Communications Association
(CIO), Marine Department, requested
all merchant marine radic officers to
forego furloughs "and report to the
union’s hiring halls for immediate as-
signments to vessels on the Pacific
Coast and at Gulf ports to be used in
the speedy return of veterans from the
Pacific war fronts, George F. B. King,
president of the local union announced
when the surrender of Japan was re-
ceived. The ACA president at the same
time wired Admiral Emory S. Land,
War Shipping Administrator, that the
union is ‘“rededicated to and will in-
tensify its efforts toward the contin-
ued sailing of ships to guarantee the
speedy return of our fighting forces
as promptly as possible from over-
seas.”

‘“We know that this effort will im-
pose another hardship upon the mem-
bership of our organization but we
also know that mothers, wives and
sweethearts of cur men in the Pacific
anxiously await the return of our
fighting forces to whom we owe so
much,” King stated. “Accordingly, it
is just another duty of the men in the
merchant marine to arise to this occa-
sion and contribute fully to this huge
task. The cancellation of furloughs
will permit the manning of vessels in
the safest possible manner by provid-
ing manpower for a twenty-four hour,
round-the-clock radio watch aboard
merchant ships carrying thousands of
war-weary veterans on the long road
back home. No radio officer will ig-
nore this important call to duty under
such circumstances.” The above was
sent in by Harry A. Morgan who is
now at Local 3, in San Francisco.

H. OWENS sailed recently from
® the big city, taking out a cargo
assignment. . . . J. Telle also took out
a cargo vessel. . . . Letter from Carl
Amato, with ACS way up north, who
is interested in getting back into the
marine end of radio as soon as the
Army no longer requires his services.
Carl was marine serviceman in New
York, for some time, a few years ago.
. . . O. Thompson was assigned to a
freighter recently. ... L. Hvidsten re-
cently reported from Australia where
he is still roaming aboard his cargo
craft. . . . H. Sande has taken out a
tanker. . . . W. Glazar not heard from
for some time lately.

M. Dillas out with a cargc assign-
ment recently from the big town. . ..
Robert Lacey in town recently after
another long voyage. Bnb is looking
around for a shore berth, we under-
stand, for a change from the Liberty
craft. . . . K. Sovig out on a freighter.

ASSACHUSETTS Institute of

Technology recently disclosed
new type radar equipment which has
been designed for the Army, to be used
ashore. The announcement disclosed
that the new set will “‘completely rev-
olutionize” American coastal artillery
defense and also guide incoming ships
through fog and darkness even though
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the ships themselves lack radar. The
equipment can detect vessels, at least
twenty five miles out to sea, under the
worst weather conditions. Its accur-
acy of detection is within five yards
in any direction within twelve miles,
which will enable coastal guns to fire
perfect first shots. Non-military use
will allow the vessels of the merchant
marine to be directed to a safe an-
chorage. The operater ashore, having
a near motion picture of the incom-
ing ship on his screen, will be able to
radio telephone or radio telegraph his
instructions to the vessel, guiding it
past all obstructions.

LETTER from Jack Winocur, ACA

international representative, with
a copy of “ACA Postwar Technical
Plan for Marine Communications,”
which covers quite a lot of territory.
However, we think it worth studying
over and will give you the high points.
It concerns the improvement of equip-
ment, which prior to the war was sadly
needed aboard merchant marine ves-
sels. The article starts off with an in-
troduction pointing out the advantages
of radio to commercial shipping and
noting that the “ranges and quality of
reception and transmission have ad-
vanced by leaps and bounds since the
first distress call sent by a merchant

“You weren! kidding when you
scid you wanted o career in radio.
were you. Sweeney?”
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ship. . . . Prior to the war, despite the
advances in radio design and engineer-
ing, and equipment, the radio {facili-
ties of the merchant marine by and
large lagged behind the equipment be-
ing utilized in other fields of communi-
cations.”

It was also noted that “it was not,
in fact, until 1940 that the last Ameri-
can vessel equipped with spark trans-
mission had been equipped with mod-
ern vacuum tube equipment.” The pro-
posals follow in condensed form: Con-
tinuous watch. The present auto alarm
to be removed and three men assigned
to all compulsorily equipped ships.
“The placement of radar aboard ships
and the constantly expanding mainte-
nance requirements of fathometers,
radio direction finders, and other ship-
board electronic devices all point to
the need for more radio officers. This
need should be met.”

A high-frequency transmitter should
use both ECO and xtal, with provisions
for A2 of at least 500 cycles, and the
h.f. xmtr. to be capable of operation
from both mains and emergency power
supplies. The h.f. xmtr. should be able
to operate in the marine bands 18, 24,
27, 36, 48, 54, and 96 meters. Another
proposal was a good h.f. receiver with
two stages of pre-selection and an in-
termediate and low frequency receiver
with at least two stages of funed radio
frequency.

The suggestion was also made to do
away with the present day useless
crystal emergency receiver and re-
place it with a tube receiver which
would operate from a battery power
supply and incorporate one r.f. and
two audio stages. Dry battery opera-
tion was suggested, with the tubes de-
signed for operation from this type
power supply.

“It was pointed out that there
should be two permanently installed
lifeboat radio units, one on either side
of the ship, and it is suggested that
the power output be increased to 25
watts in place of the present 5 watt
units which are battery operated. The
new units would be hand generator
operated, with 25 watts output. (May
we point out that a transmitter of this
size would require at least two men
to turn the hand generator.) We can-
not give you much dope as yet but the
new portables operated by a hand gen-

(Continued on page 141)
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EM for HAM USE

By RAY FRANK. W9JU

An explanation of the advantages of FM over AM
and the choice of deviation ratio for best results.

LTHOUGH FM stations have
f been on the air with regular

- - commercial schedules for the
past six years, the average amateur
has evidenced little or no interest in
the adaptation of this superior method
of transmission to his own use. Doubt-
less, a good deal of this lethargy is
due to the feeling that FM equipment
is too complicated, plus a lack of
knowledge of the many advantages to
be gained by its adoption.

The general opinion that FM is com-
plicated is probably due to the impres-
sion gained from the complex circuits
used in broadcast equipment. How-
ever, equipment to suit the needs of
amateurs may be much simpler than
that necessary for the same power
using AM modulation.

Let us first examine the require-
ments for the transmitter. Disregard-
ing the method of frequency variation,
the transmitter is entirely convention-
al and consists of the usual oscillator,
doublers, and final amplifier. As the
input to the final stage remains con-
stant with modulation, the manufac-
turer’s ratings for telegraph operation
may be used for the input to the final
in place of the reduced ratings neces-
sary with AM modulation. While the
figures vary with different tubes, it is
safe to say that in general, it is pos-
sible to run from twenty-five to sev-
enty-five per-cent more input when
the tubes are used on FM. This, in it-
self, makes the watts per dollar cost
of the transmitter much lower.

Fig. 2. Comparisons of readability of sta-
tions using deviation ratios of 1 to 4.
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The modulator, instead of being a
unit capable of furnishing audio pow-
er equivalent to half that of the final
input power, consists of only two or
three small audio tubes.

As the power supply has only the
steady load of the r.f. section to fur-
nish, the design requirements are
much simpler as it is not necessary for
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Fig. 1. Chart shows comparison between
FM and AM stations of the same power.

the supply to have the excellent regu-
lation needed with class “B” modula-
tion.

In addition to the constructional ad-
vantages, the readability of an FM
station is better than that of AM for
the same signal strength at the receiv-
er. A chart showing the comparison
between FM and AM stations of the
same power is shown in Fig. 1. From
this it can be seen that the readability
of the FM station is always better
than that of the AM station. This is
due to the noise suppression feature
of the FM receiver along with the fact
that the strongest carrier takes con-
trol in FM reception provided that it
has at least twice the signal strength
of the interfering carrier.

One of the greatest stumbling blocks
to the amateur adoption of FM has
been the high cost of satisfactory re-
ceivers for this service. However,
with the return to peacetime produc-
tion, several manufacturers have in-
dicated that this will no longer be the
case and we may soon look for versa-
tile high-frequency receivers covering
both FM and AM reception at a price
comparable with that of the standard
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communication receivers of equivalent
quality.

Before there can be any widespread
use of FM for amateurs, it will be nec-
essary to establish some sort of tenta-
tive standards for maximum band-
width and deviation ratio. As the only
objective of amateur transmission is
the transmission of intelligibility, it
would be well to limit the upper fre-
quency limit to 2500 cycles. This lim-
it has proved adequate in telephone
work and includes all the frequencies
encountered in speech. If these limits
were adhered to in AM transmission,
much of the present interference
would be eliminated and operation
would be much more pleasurable.

The next factor to consider is that of
deviation ratio. For high fidelity
broadcast work where it is desired to
transmit the entire audio spectrum, a
deviation ratio of five is usually used.

The term deviation ratio may best
be described as the ratio of one-half
the maximum variation in transmitter
output frequency to the highest audio
frequency to be transmitted. For ex-
ample, if we use a maximum audio fre-
quency of 2500 cycles and the output
frequency of the transmitter varies
10,000 cycles each side of the center
frequency, the deviation ratio is said
to be four. The total deviation in this
case would be 20 kc.

The primary purpose of a communi-
cation system is to transmit intelligi-
bility the maximum distance with a
minimum of power. If the band width
is made too wide, the signal to noise
ratio of the receiver suffers. This
holds true at the low levels of signal
usually encountered in amateur work.
What we are striving to attain is the
ability to receive weak signals.

When the band width of the receiver
is made just wide enough to receive
the transmitted signal without distor-
tion, the gain of the receiver can be
made much higher due to the elimina-
tion of loading resistors usually used
to broaden the band for wide band
work. Due to this additional gain, in
some cases it is possible to eliminate
one of the i.f. stages, or use the same
number of stages and take advantage
of the additional gain.

If a deviation ratio of one is selected
for the transmitter, and filters used to
limit the audio response to 2500 cy-
cles, the band width under maximum
deviation is only 5 kec. total, or the
same as it would be using AM modula-
tion. Thus, in one step, we have ac-
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complished the dual purpose of a nar-
row band requiring no more space
than AM, along with the additional
advantages of FM.

There is no advantage in going be-
low a deviation ratio of one as the
bandwidth occupied does not decrease
below that occupied when the ratio is
one. In addition, the received signal
strength will fall off.

Comparisons of readability of sta-
tions using deviation ratios of one and
four respectively are shown in Fig. 2.
It is apparent from these curves that
the readability of the signal increases
with a decrease in deviation ratio. The
minimum readable signal decreases in
proportion to the square root of the
ratios of the two relative deviations.
Comparing the two ratios of one and
four, this means that simply by chang-
ing the deviation ratio we get the
same effect as increasing the trans-
mitter power, insofar as the readabil-
ity of the received signal is concerned.

Two general methods of frequency
modulation are generally used com-
mercially although there are several
variations of these systems. These are
the Armstrong, or phase modulation
method, and the reactance tube meth-
od, more widely used, and ideal for
amateur use. The Armstrong system,
while satisfactory for broadcast use,
is too complicated for amateurs.

Methods of reactance tube modula-
tion vary from the simplest ones using
a single reactance tube connected
across the oscillator tank circuit to the
complex systems used in broadcast
work, in which there is a control sys-
tem consisting of a crystal oscillator
and discriminator to maintain the
fransmitter on assigned frequency.

In Fig. 3 the simple type of circuit
is shown. Any variations in the plate
voltage of the reactance tube will
manifest themselves as frequency var-
iations and the only solution to this
condition is the use of voltage regula-
tion for the plate supply of both the
reactance tube and the oscillator.

The voltage regulation may be omit-
ted if the push-pull circuit of Fig. 4 is
used. In this circuit, any fluctuation
in the supply voltage is applied equal-
ly to the two modulator tubes with the
result that the effect of this fluctua-
tion cancels out.

A more complicated system, ap-
proaching that used in broadcast work,
is shown in Fig. 3. Here we use a
single reactance tube, although alter-
nately push-pull tubes as in Fig. 4
may be used. Part of the oscillator
output is coupled into a mixer tube,
one section of the tube being used as a
crystal oscillator. The frequency of
this crystal oscillator is such that
cither the fundamental crystal fre-
quency or one of its lower harmonics
will beat with the transmitter oscil-
lator frequency to give a difference
frequency of 455 kec. or some other
convenient low value. This difference
frequency is then fed into the discrim-
inator transformer.

Any variation in the transmitter fre-
quency, beating with the crystal oscil-
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lator, will then cause a voltage to be
developed across the output of the dis-
criminator. The polarity of this output
voltage will depend on whether the
transmitter frequency shifted upward
or downward.

This voltage is then applied to one
of the grids of the reactance tube and
serves to bring the frequency back to
normal. It is necessary to prevent
this change from taking place instant-
ly or there would be no modulation

as the correction would be too rapid..

This time delay must be such that
audio frequency variations normally
encountered in transmission will not

affect the frequency. A satisfactory
value for this time delay in amateur
work, where the lowest frequency that
must be transmitted is something over
100 cycles, is .05 scconds. The values
of constants shown for R and C in Fig.
5 will be suitable for these frequen-
cies.

The widespread adoption of narrow
band FM for amateur use will result
in much more satisfactory contacts
due to the elimination of much of the
interference. The simplicity of the
apparatus should appeal to all, once
some of the false mystery surrounding
FM has been eliminated. —B3o—

Fig. 5. Stabilized frequency control achieved by mixing part of the output with crystal
oscillator and applying the developed voltage to the control of the reactance tube.
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N ICROFARAD M:TERS

eir Advantages

Commercially manufactured mi-
“ crofarad meter. This instrument
is classified as a ratio type.

A discussion of various types of microfarad

meters. These meters are, perhaps, the trickiest

of all the direct reading instruments that are

available to the serviceman and experimenter.

NY non-electronic indicating
f meter has two understandable

- advantages. Its readings are
direct, or very nearly so, and the in-
strument requires no adjusting or bal-
ancing manipulations. Such instru-
ments permit speed and simplicity in
testing and trouble shooting. Common
instruments offering these advantages
include ammeters, voltmeters, watt-
meters, watt-hour meters, power fac-
tor meters, etc. Ohmmeters and the
general class of electronic meters re-
quire some adjustment, if only to ob-
tain an initial zero setting, but most
of these may be regarded as simple in-
struments.

Electrical and radio servicemen fa-
vor meters of all kinds over bridges
and other instruments which must be
manipulated in order to obtain a read-

46

ing. This preference is understandable
in the light of the advantages men-
tioned in the foregoing paragraph. A
busy repairman may make many hun-
dred tests in a working day. He has
neither the time nor the inclination to
balance a bridge so many times or to
make settings on a complicated in-
strument if readings can be taken
from the simple, direct-reading scale
of a test meter.

The serviceman’s determination to
employ meters in every possible test
operation extends to the measurement
of capacitor characteristics, particu-
larly of capacitance. Most modern radio
set analyzers and a few tube testers
have microfarad meter positions. How-
ever, the simple microfarad meter does
not share the accuracy of the service
ammeter, voltmeter, or ohnmmeter. Its
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and Limitations

By
RUFUS P. TURNER
Consulting Eng.. RADIO NEWS

indications may mnot be accurate
within several per-cent of true capaci-
tance values, since its deflections are
not governed entirely by the capaci-
tance of the test capacitor. In some
operations, the approximate values in-
dicated by the simple microfarad
meter may be sufficiently accurate. In
still other operations, the error of this
type of meter may render its indica-
tions unsuitable even for comparative
purposes or for spot checking. This
article will discuss the common types
of simple microfarad meters.
Capacitor manufacturers have made
exhaustive investigations on all sorts
of capacitor testing instruments. This
research is being carried on constantly.
In some plants, reliable instruments
of various designs are in continuous
operation for close checking and spot
checking of capacitance. The closest
checks still are made by means of
bridge tests. Rapid spot checking,
however, is within the province of the
microfarad meter. Some of this
equipment was designed by capacitor
engineers, the rest by instrument spe-
cialists. We have interviewed some of
these capacitor engineers and capaci-
tor inspectors and have obtained much
interesting comment and data on the
advantages and limitations of various
capacitance testing instruments. In
devoting this article to a discussion of
the advantages and limitations of
microfarad meters, we propose to pre-
sent a compact, bird’s-eye view of the
state of the art. It is not our inten-
tion consciously to provoke a contro-
versy in which, frankly, we do not
have the time to engage, but rather
to simplify the quantitative data we
have assembled in order that the serv-
iceman may know just how much to
expect of his microfarad meter.

Advantages of the
Micerofarad Meter

The microfarad meter will indicate
the capacitance of a test capacitor
directly in microfarads when the ca-
pacitor is connected to the meter ter-
minals. The test operation thus is re-
duced to the simplicity that charac-
terizes the checking of a resistor with
an ohmmeter. Simple microfarad
meters are readily portable; most of
them require no manipulation other
than range selection and they operate
at reasonably low values of alternat-
ing voltage. A capacitor-checking cir-
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cuit may be included in a service mul-
timeter and made available through
the regular range selector switch of
the meter. Through this expedient,
microfarads, as well as volts, ohms,
and milliamperes, may be checked
with a single meter. These are dis-
tinct advantages which are strong sell-
ing points to the busy repairman. The
disadvantages of the microfarad meter
will be apparent from the following
discussion of the theory of each type.
Whether these disadvantages outlaw
the microfarad meter depends entirely
upon the stringency of a particular ap-
plication, upon the standards set by
the serviceman, and upon the capaci-
tance tolerance that may be permis-
sible in a given circuit.

In jts most common forms, the
microfarad meter appears as (1) the
reactance-type meter instrument, (2)
a.c. onmmeter-type, and (3) ratio-type
meter. The heterodyne capacitance
meter is a relatively new type. These
arrangements will be described sepa-
rately.

Reactance Type Meter

The simplest type of microfarad
meter is illustrated by the schematic,
Fig. 1. Here, a known value of alter-
nating veltage is applied to the capaci-
tor under test and the resulting cur-
rent flow is measured by means of a
rectifier-type a.c. milliammeter. Op-
eration of this circuit assumes that the
test capacitor is a pure reactance. If
this were true, the current (I}, in
milliamperes, flowing as a result of the
applied voltage (E) might be deter-
mined by means of the equation:

(1) I=0.00628fCE

From which:

(2) C=1/(0.00628fE)

and the a.c. milliammeter scale might
be graduated directly in microfarads
in accordance with calculations from
equation (2). In both of the above
equations, C is in microfarads, f in
cycles-per-second, and E in volts r.m.s.

Even if pure capacitive reactance
were all that we had to deal with in
this circuit, we still would have the
problem of maintaining voltage E and
frequency f constant, since the meter
deflection is directly proportional to
each of these quantities, as well as to
the capacitance.

But we have more opposition to the
flow of alternating current, through
the circuit of Fig. 1, than capacitive
reactance alone. The capacitor has a
resistive (R) as well as a reactive (X)
component, and these two will com-
bine to form impedance (Z). Although
the capacitance may be a certain
value, it will not appear so on the
meter scale graduated according to
reactance, because the deflection will
be proportional to E/Z instead of E/X.
In high-grade mica capacitors, the B/
Z ratio (or power factor) is small, and
little error is introduced in the simple
microfarad meter indications. But
with other types, especially electroly-
tic capacitors, having large amounts
of equivalent series resistance with re-
spect to reactance (high power fac-
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tor), the error will be considerable.
It is difficult to appraise R, except by
means of bridge measurement of ca-
pacitor power factor; and, hence, it is
not possible, in the absence of a power
factor or @ measurement, to deter-
mine in any simple way the extent of a
correction factor which must be ap-
plied to a particular reading of the
microfarad meter. The microfarad
meter indication gives no hint that an
error has been introduced by the ca-
pacitor’s resistive component.

If the capacitance range of the re-
actance-type meter is to be wide
enough to include the numerous capa-
citances employed in electronic cir-
cuits, either the input voltage must be
made adjustable to different values,
preferably in decade- relationship, or
the milliammeter range must be made
adjustable. If the test voltage is
varied, care must be taken that its
value never exceeds the safe a.c. limit
for capacitors under test. This is not
always a simple matter in wide-range
capacitance measurements. In gen-
eral, there will be some difficulty in
maintaining both voltage and fre-
quency steady enough in simple meters
to guarantee good accuracy.

This simple circuit and its theory
neglect internal resistance of the
meter which in the case of a rectifier-
type 0-1 milliammeter might amount
to as much as 400 ohms. This resis-
tance varies with instruments, its ef-
fect being to convert the milliammeter
into an a.c. voltmeter. The next cir-
cuit described takes this resistance
into account.

A pronounced disadvantage of the
simple reactance-type meter is the
tendency toward crowding of gradua-
tions at one end of its scale. This is be-
cause capacitive reactance, on which
the scale is based, is a reciprocal quan-
tity. The. crowding is severe enough
to reduce the accuracy of reading ap-
preciably in the affected region. At
safe 'values of alternating test volt-
age, a practical microfarad meter of
this type rarely reaches higher capa-
citance values than about 0.25 u#fd. If
the scale is graduated in microfarads?
it will be forward-reading; that is, the
lower capacitance values will fall in
the low-milliampere positions.

A. €. Ohmmeter-Type

A second type of simple microfarad
meter is shown in Fig. 2. This circuit
takes the form of an a.c.-operated
ohmmeter. As in other ohmmeters,
the instrument itself is a voltmeter
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Fig. 3. Batio-type meter.
comprising a milliammeter and
series multiplier resistors. In this

case, the indicating instrument is a
rectifier-type a.c. milliammeter and
the multiplier is an external non-in-
ductive series resistor, E (or a capa-
citor having a reactance value equal
to R)J, plus the internal resistance, 7,
of the meter (combined resistance of
meter and rectifier).

This circuit, like the one in Fig. 1,
is intended to see the test capacitor
as pure reactance. If the test capaci-
tor were composed entirely of reac-
tance (X), then the relation of this
quantity to the meter deflection and
circuit resistances would be shown by
the following equation:

(Continued on page 144)

Fig. 4. Eeterodyne capacitance meter.
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Artist's sketches of tomorrow’s television
equipment as foreseen by G, E. engineers.

Functions of
VIDEO CIRCUIT

By EDWARD M. NOLL

Television Tech Enterprises

Part 10. Theoretical design and operation of
the video section of a television reeeiver.

Yy NHE three major tasks performed
by the video section of the tele-
~ - vision receiver are: (1) amplifies
the picture signal, (2) applies properly
polarized signal to the picture tube
control grid, and (3) establishes the
average brightness of the picture.
October’s installment discussed only
the amplification of the video signal.

Signal Polarity

The polarity of the composite signal
on the grid of the picture tube is nega-
tive, swinging from zero to some nega-
tive value which represents the pic-
48

ture tube bias level at which the
screen blacks out. Thus, in the G. E.
model 90, with two stages of video,
Fig. 1, a positive signal appears on the
grid of the video output stage, and a
negative on the grid of the first video
amplifier. Conseguently, the diode de-
tector output signal must be negative
in polarity, and the diode so connected
as to deliver the required negative sig-
nal. To obtain a negative output, the
cathode is above r.f. ground, as shown,
and the diode plate is at r.f. ground.
Another advantage of this inverted
connection is that the input capacity
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is less with cathode above ground tharn
with plate above ground.

Average Brighiness

Typical composite television signals
are shown in Fig. 2. They are shown
with positive polarity for ease in ex-
planation. These drawings illustrate
the relative positions of the various
signal components, how the picture
signal varies between constant blank-
ing and sync levels, and demonstrate
average brightness, relative bright-
ness, and extremely intense or dark
spots. Each of the drawings repre-
sents the signal distribution along one
line.

In drawing (A), point 4 is an ex-
tremely dark spot on the picture and
point B an extremely intense spot. The
sharp change between A4 and B repre-
sents a rapid shift between dark and
light.

In drawing (B), the relative light
distribution along one line is shown.
Since almost the entire signal is lo-
cated at a fairly high voltage level
(near to the black level), it repre-
sents a line with a low average bright-
ness. This observation clarifies the
negative modulation characteristics of
the transmitted television signal be-
cause the darker the scene the
greater the power output, and the
greater the detected signal. Thus,
when a dark spot is transmitted, the
instantaneous power is high. Like-
wise, when blanking is transmitted,
the instantaneous power is high, and
furthermore, power output is maxi-
mum during the transmission of the
sync pulse which exceeds in amplitude
the blanking level or any dark spot of
the televised scene. Although the
average brightness is low, there can
be intense or bright spots in the trans-
mitted scene, such as point C, which
represents a very brilliant spot.

In drawing (C), the relative light
distribution is essentially the same as
that of drawing (B); however, the
average brightness is higher, for the
entire signal is at a lower voltage
level (approaching the white or maxi-
mum intensity level).

In drawing (D), there is a gradual
decline in screen illumination as the
beam moves from left to right across
the screen.

As stated previously, each drawing
represents the light distribution along
a single line. If the same average
brightness, as shown on any one draw-
ing, is maintained throughout the total
number of active lines for one frame,
the average brightness of that frame
is set. When the average brightness
of the scene televised changes, the
background level or average bright-
ness of the reproduced picture follows.
Likewise, if the average brightness of
the televised scene changes from top
to bottom, the background brightness
follows.

Snapshots form an effective analogy
of light distribution. For example, a
snapshot showing sky and shady ter-
rain represents a change in average
brightness from high to low, top to
bottom. Two snapshots can be used
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Variable time fuse shown mounted
to the nose of a 500-pound bomb.

THE PROXIMITY FUSE

Containing a five-tube radio sending and receiv-
ing set, this fuse explodes a projectile as soon as it
comes close enough to a target to inflict damage.

e

Cross-sectional view of a 5-inch
projectile shows how an early type
fuse is fitted into nose of shell.

NE of the most interesting ap-
plications of radio that has

[ come out of wartime develop-
ments is the proximity fuse. Al-
though the idea of such a fuse has
been in the minds of men for many
years, it remained for United States
scientists to develop a practical work-
ing model through sheer persever-
ance in the face of seemingly insur-
mountable obstacles.

In ordnance terms, a fuse is that
part of a projectile which detonates
the explosive charge. An ideal fuse
would detonate the shell at the most
favorable position to inflict maximum
damage on the target.

Early in the war it became e\ _dent
that the speed, heights, and maneuver-
ability attained by modern military
aircraft presented a method of attack
against which fuses currently avail-
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Note the rugged construction of these tiny radio tubes which
were used in some of the early experimental models of the VT
fuse. None of these tubes is much wider than an ordinary pencil.

able for anti-aircraft use were rela-
tively ineffective. Despite the im-
provements in directing anti-aircraft
guns by radar, it was increasingly ap-
parent that the probable number of
hits would rapidly diminish as planes
improved. What was needed was a
shell that would explode only when
in proximity to its target and, be-
cause of the large numbers that would
be required, it was necessary that they
could be manufactured by mass-pro-
duction techniques.

Although inventors had suggested
almost cvery type of proximity fuse in
the prewar and war years, none had
indicated how the formidable engi-
neering and development difficulties
could be overcome. Preliminary tests
indicated that the fuses would have to
stand accelerations of the nature of
20,000 G’s and a centrifugal force ex-
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erted by rotation up to 475 per second.

Among the types suggested as hav-
ing practical possibilities were the
photoelectric and acoustic types,
along with the radio type. However, as
a result of intensive research with all
types, it was decided to concentrate on
the radio type. Experimental models
indicated that this fuse would fulfill
the necessary requirements if the es-
sential rugged components could be
obtained or developed. It was readily
apparent that one of the major stum-
bling blocks would be the procurement
of sufficiently rugged tubes with the
small dimensions required, along with
the small percentage of failures nec-
essary if the fuse were to be put in
large-scale production.

Several of the leading tube compa-
nies undertook the development of

(Continued on page 154)
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Compiled by KENNETH R. BOORD

PP NHE Foreign Broadcast Intelli-

gence Service of the FCC has
- - folded up. The FBIS monitored
foreign radio broadcasts and provided
the U. S. Government with a princi-
pal source of foreign intelligence dur-
ing the past five years.

The Government originally under-
took the monitoring of foreign broad-
casts as a result of the expansion of
international broadcast facilities
which had started several years before
the war and was developed even fur-
ther during the course of the conflict.

During the war, monitoring of for-
cign broadcasts was used by the Gov-
ernment (1) as a listening device to re-
port swiftly and accurately the reac-
tion of foreign governments as ex-
pressed through their official or quasi-
official radio to any United States in-
formational broadcast abroad and to
report the content, trend, and intent
of foreign propaganda broadcasts
beamed to this or other countries; and
(2) as a collecting device to report the

This interesting picture from the South Seas shows the
studio of short-wave station VPD2, §.135 mecs., Suva, Fiji,
during the Tuesday evening native program (heard 3-4 a.m.
EST). These sessions are most popular and have an enthusi-
astic audience of many thousands, VPD2 reports.
tion is heard throughout the U. S. and Canada, particularly
on Sundays. 1-5 a.m. EST, when English is used reqularly.

V\ Stbenalinal SHORT-WAVE

large volume of intelligence intercept-
ed about conditions and developments
in foreign countries, in which capaci-
ty the monitoring of foreign radio
transmissions represented a source of
intelligence which supplemented, and
added to, other sources of such data
available to the operating agencies of
the Government.

The FBIS operated 24 hours a day,
seven days a week. It distributed the
significant content from the more than
five million words of broadcast mate-
rial available for monitoring each
day. Distribution was by a wire cir-
cuit to all principal government offices
in Washington and through various
reports and publications. The princi-
pal users of this service were the
State, War, and Navy Departments,
Foreign Economic Administration,
UNRRA, Federal Reserve Board, and
the Justice Department.

Field listening posts. of the FBIS
were located at Iwo Jima, Guam,
Kauai; Portland, Oregon; Silver Hill,
Maryland; Lon-
don; and Cairo.

On September
27, the FCC an-
nounced that the
FBIS was “slated
to go out of exist-
ence within 30
days”, with thirty-
day furlough no-
tices having been
issued to the
more than 350
employees of FBIS
as a result of ac-
tion by the House
Appropriations
Committee, which
recommended that
$930,000 be cut
from the FCC’'s
National Defense
Appropriation for
the current fiscal
year. FBIS was
maintained during
the war years on
an annual budget
of approximately
$1,500,000.

Itisbelieved
possible that the
FCC will retain
someone from the
FBIS staff to con-
tinue the compila-
tion and release of

This sta-
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station
and occasional detailed pro-
schedules of the important

short-wave reception notes,
lists,
gram
short-wave broadcasters. Such a serv-
ice would be of much benefit to short-
wave listeners both here and abroad.

* % *

NORWAY CALLING

Through the Royal Norwegian In-
formation Service, 3516 Massachusetts
Ave., N. W., Washington 7, D. C., we
have received the following informa-
tion from the Radio Office of the Nor-
wegian Communications Authority in
Oslo relative to short-wave broadcasts
from Norway:

“The Norwegian Broadcasting Com-
pany at the present time has one
short-wave transmitter in action;
namely Oslo Short-wave; power 5 kw.;
signature, LKJ; frequency, 9.540;
wavelength, 31.45 meters. Transmis-
sion times are 1-1:15 a.m., 4:20-7 a.m.,
and 10 a.m.-4 p.m. News transmis-
sions are scheduled for 1 a.m., 6 a.m,,
12 noon, and 3 p.m. The station broad-
casts in Norwegian except for the pe-
riod, 6:30-7 a.m., when, for the time
being, a program is broadcast in Eng-
lish for the Allied forces in Norway.”

Carl L. Horton, Athol, Massachu-
setts, reports LKJ, 9.540, as heard in
Norwegian, 10:45 a.m.-4 p.m., Q4-R8.

* ok %

VERIFICATION LISTS

Of some fifty short-wave stations
verified (including some prewar ones
now extinct), Charles Black, York,
Pennsylvania, writes that he prizes
most, verifications from Radio Saigon,
Mozambique, DIQ (Germany); 20-
meter amateurs K7HAR (Alaska),
EATBA (Spain); and 10-meter ama-
teur KB4HBX (Virgin Islands).

Countries verified by Mr. Black in-
clude Brazil, Canada, Chile, Colombia,
Costa Rica, Cuba, Ecuador, Ireland,
France, French Equatorial Africa,
French Indo-China, Germany, Guatc-
mala, Haiti, Holland, Hungary, Italy,
Jamaica, Mozabique, Panama, Portu-
gal, Suriname, Sweden, Spain, Switz-
erland, and Venezuela.

Bill Milne, Invercargill, New Zea-
land, reports 89 short-wave verifica-
tions and 180 on the BCB. Recent
verifications on short-wave include
KGEI, CHTA, WWV, GSwW, WLWK,
WLWL and WLWR.

(Continued on page 100)
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EST
7:00 a.m.

8:00 a.m.
8:00 a.m.
8:00 a.m.
8:20 a.m.
8:30 a.m.

8:30 a.m.

8:45 a.m.
(or 9 a.m.)
9:00 a.m.

9:00 a.m.
9:00 a.m.

9:00 a.m.
9:00 a.m.

9:15 a.m.
9:15 a.m.

9:30 a.m.
9:30 a.m.

9:30 a.m.
9:30 a.m.
9:30 a.m.
9:35 a.m.
9:35 a.m.

9:50 a.m.
9:50 a.m.

10:00 a.m.
10:00 a.m.
10:00 a.m.

LOCATION

AROUND THE CLOCK WITH SHORTWAVE BROADCASTS

Tokyo JLP
(Relays AFRS)

Honolulu KRHO
Calcutta vuca
Delhi VUD4
VUD10
Macao, Radio
Portuguese Macao
China
Brazzaville FZI1
Petropavlovsk,
USRR
Moscow

Colombo, Ceylon ZOJ

Melbourne VLG4
VLC6
Sackville, N.B. CHTA
London GVY
Melbourne VLCS
(Shepparton)
Honolulu KRHO
Tokyo JLP
(Relays AFRS)
Hongkong ZBW
London GWC
GSK
GSP
GWC
GRG
GSV
GSdJ
GWR
GSO
GRF
GSD
GVO
GVQ
GRA
Perth VLW?
Delhi VUDé
Brisbane VLQ2
Shanghai XGOO
Singapore
Delhi vuD2
VUD
VUD7/10
VUDS5
VUD§6
VUD7/10
Rangoon, Burma
Chungking XGOY
XGOA
(Via Kweichow,
Kweiyang) XPSA
(Via Peiping} XGAP
Honolulu KRHO
London (RN) GRA
GRY
GRG
GSV
GSF
GSD
GVQ
GVO
Delhi VUDé
Melbourne VLC6
VLA
Belgrade YUC
Melbourne VLA
VLC6
Moscow
British
Somaliland Radio
(Relays BBC) Somali
Singapore
Colombo, Ceylon ZOJ
Leopoldville RNB
Rangoon, Burma
Melbourne VLA
(Shepparton) VLC6
Bombay VUB2
Delhi vUD3
VUDS6
VUDS
vVUD7?
Jerusalem JCKW
Stoclkholm SBT
Delhi VUD6
VUD6
VUDS5
VUD7
VvUuD3

CALL FREQ.*

9.605

6.120
4.840
9.590
9.670
7.530

17.530
6.070

6.800
9.560
11.630
11.830
15.750
11.810
11.840
9.615
15.220
11.955
9.540

6.120
9.605

9.495

15.070
26.100
15.310
15.070
11.680
17.810
21.530
15.300
15.180
12.090
11.750
18.080
17.730
17.710

9.520

7.210
71.218
11.690

7.220
11.858
7.290
9.590
11.760

9.636
15.160

6.040

EST LOCATION CALL FREQ.* EST LOCATION CALL FREQ.*
10:00 a.m. London GVY 11.955 2:00 p.m. London GWR 15.300
GWE 15.435 GRG 11.680
GSF 15.140 GSB 9.510
GVX 11.930 GSO 15.180
GWR 15.300 GRS 7.070
GSO 15.180 GSD 11.750
GRF 12.090 GRU 9.910
GSD' 11.750 GRD 15.450
GSv 17.810 GSG 17.790
GVO 18.080 GVQ 17.730
GVQ 17.730 2:05 p.m. Loﬁrenco
GSP 15.310 arques,
GRG 11.680 Mozambique CRIBE 9.710
GRY 9.600 +2:20 p.m. Bern HEKS 15.875
Gin. aato  Ts0meeona (RN) GVW  11.700
GSH 21.47 :30 p.m. ondon .
10:00 a.m. Perth VLW7 9.520 RY 9.600
10:00 a.m. Sackville,N.B. CHTA 15.220 GVY 11.955
10:15 a.m. Melbourne VLA 7.280 GSN 11.820
VLC2 9.680 GSI 15.260
VLR3 11.880 3:00 p.m. Prague OLR3A 9.550
10:30 a.m. Cairo suz 13.825 3:00 p.m. Migu; RERS) AFRS  6..35
. i (Relays
10:45 a.m. Leopoldville RNB 9.745 3:00 p.m. Madsid Radio 9.370
11:00 a.m. BRaghdad,BIraq YI5KG 7.085 Nacional
(Relays BBC) de Espana
11:00 a.m. London GRY 9.600 3:00 p.m. London GSB 9.510
RD 15.450 .
T
GSD 11.75 -
GSI 15.260 3:30 p.m. Lublin, Poland Radio 6.115
GVW 11.700 Polskie
GRF 12.090 3:30 p.m. Ankara TAP 9.465
GSG 17.790  (Mon., Thurs.)
GVW 11.700 3:45 p.m. Cairo SUX 7.860
11:00 a.m. Melbourne VLG4 11.840 3:45 p.m. Brazzaville FZI 9.440
VLC6 9.615 17.530
11:00 a.tn. Moscow 11.830 3:45 p.m. London g\‘fr\gf {igg(s)
15.750 R
11:00 a.m. Addis Ababa, GRY 9.600
Ethiopia 4.965 GSN 11.820
(Relays BBC) 9.617 GSI 15.260
11:10 a.m. Chungking XGOY  8.810 288 g$ g:irx}lc;ltu}.ﬁebanon ;{)?go lgggg
7.152 N o f ’ .
11:15 a.m. Ankara TAP 9465 +00p.m. Rl aFRg) TTRS 6135
11:30 a.m. British 4:10 p.m. Athlone, Ireland Radio 9.595
Somaliland Radio 7.125 Eirrean
Somali 4:45 p.m. Sackville, N.NB. CHOL 11.720
11:30 a.m. Cairo JCPA 7.190 4:45 p.m. London GSP 15.310
11:30 a.m. Colombo, CeylonZOJ  11.810 ggg 11.680
11:35 a.m. Melbourne VLG4 11.840 GRH gggg
VLC6 9.615 GSU 7.260
11:45 a.m. Ankara TAP 9.465 5:00 p.m. Quito (Rel.ays HCJB 12458
12:00 noon London CG;EPD %‘15351’8 San Francisco) 15.100
- 9.960
GRF 12.090 5:15 p.m. Sydney, N.S. CJCX 6.010
g%% }gg% 5:15 p.m. Brazzaville FZI 1?3;8
GVQ  17.730  5:30 p.m. Halifax, N.S. CHNS  6.130
8X}(§ Il.ggg 5:45 p.m. London GRG 11.680
11. GVZ 9.640
GWR  15.300 GRH 9.825
GSO 15.180 GSuU 7.260
GRD 15.450 Ggg 11.750
12:00 M G 9.510
(irreg-x)\oon oscow 15.750 ése 57580
12:00 noon British Radio 7.125 (Via St. Johns VONH 5.970
Somaliland Somali N";e.wf}c;llxndltand) Zo1 PrT00
12:30 p.m. Omdurman, An- Radio 13.315 ((Ial:laiég)gs — =
glo Egyptian Omdurman (Via Georgetown,ZFY 6.000
Sudan British Guiana)
12:40 p.m. Stockholm SDB2 10.780 5:47 p.m. Moscow 7.030
SBT 15.155 11.830
12:45 p.m. Athlone, Ireland Radio 17.840 15.750
irrean (Via Komsomolsk) 15.230
12:45 p.m. Sackville, N.B. CHTA 15.220 (Via Leningrad) 9.715
1:00 p.m. ; 6:00 p.m. Sackville, N.B. CHOL 11.720
00 S SUZ 13825 B b, Sydmey, .S, GJCX  6.050
R O 15750 §:00 p.m. Honolulu KRHO 17.800
1:00 p.m. London GSI 15.260 (g‘}f’psx:t) fafrtt-iii‘q}:::nce' 9.708
g§¥ 1513(7;88 6:15 p.m. Moscow 7.408
- 7.03
GVY 11.955
GSN 11.820 %é'ggg
1:00 p.m. Accra,GoldCoast ZOY 7.050 (Via Komsomolsk) 15.230
1:00 p.m. Sackville, N.B. CHTA 15.220 (Via Leningrad) o 9.715
1:00 p.m. Teheran, Iran EQC 9.680 6:15 p.m. Winnipeg CKR 11.720
1:30 p.m. Moscow 11.830 6:30 p.m. Brazzaville FZI 1?3;8
(Sun. only) 6:45 p.m. London GSU 7.260
1:30 p.m. Dakar, Fr. West GVZ 9.640
Africa FGA 7.210 81%% 9.825
1:30 p.m. Winnipeg CKRX 11.720 . 11.680
Via G t .ZFY B
IR0pn Teerintran EOC o680 R retiant T
1:45 pm. Sackville, N.B. CHTA 15220 .00 P-m. Honolulu i) A
1:45 B 1 FZI 9.440 7:15 p.m. Leopoldville RNB 9.745
O pom. Srazmaville 17530  7:15 p.m. Lahti, Finland OIX2  9.502
2:00 p.m. Jerusalem JCKW 7.220 OIX3 11.780
2:00 p.m. Cairo JCPA 7.190 (Continued on page 118)

(* Frequencies shown are in megacycles.

by the frequency in megacycles or 300,000

To convert to meters divide 300
by the frequency in kilocycles.)

December, 1945
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U. S. Army Signal Corps operators monitor a radio relay signal. Being extremely
portable, this equipment was used extensively behind many of our battle lines.

Altkough designed for military purposes, this equipment can

be nsed for peacetime operation as a connecting link be-

tween remote or isolated areas and existing telephone lines.

By

J. M. LEE

h '7’ITH a tough and flexible tele-
' phonic - radio communica-
tions system, popularly
dubbed leap frog by the Army, long-
range military communications have
been improved to a degree heretofore
unknown. The system became invalu-
able to the Signal Corps in its job of
installing, operating, and maintaining
the vast communications networks
over which flowed the thousands of
messages that kept our fighting armies
functioning.

Radio relay was used as a standby
for open wire and other wire circuits
already in operation; it gave HQ di-
rect telephone communication facili-
ties with armies in the field. With it,
for instance, General MacArthur could
pick up a telephone at his headquar-
ters and talk directly with divisional
generals fighting in a jungle valley
two hundred miles away.

The Signal Corps’ radio relay equip-
ment is just what its name implies.
It is an easily portable combination of
radio and wire terminal equipment de-

54

signed to be used as a link in telephone
wire systems. When wire lines are con-
nected directly to the radio relay
units, radio signals may be relayed a
distance of up to two hundred miles.
For two-way communication, a re-
ceiver and transmitter are placed at
each terminal, with a separate radio
frequency for each direction. At each
relay station, two sets of receivers and
transmitters are required, and a new
pair of frequencies is assigned to each
leg of the relay.

The radio relay system has been
widely used in all Allied war theaters,
but until recently,it has been one of
the most secret radio developments of
the war. The system was developed
by the Coles Signal Laboratory of the
Signal Corps Engineering Laborato-
ries with Link Radio Corporation of
New York. The equipment is presently
manufactured by Lear, incorporated,
in their radio plant at Grand Rapids,
Michigan.

Until the all-out campaign to wrest
the Philippines from the Japs, the ra-
dio relay was used to cover relatively
short distances only. Perhaps the long-
est distance covered for a military op-
eration, prior to Luzon, was across the
English Channel and far into France

wwWwW americanradiohistorv com

after D-day. In a matter of hours
after our troops had opened the second
front in France, this system of tele-
phonic-radio communications was set
up to link our operations with Eng-
land. From then on, as our advances
were made throughout the entire
European campaign, the radio relay
system enabled us to maintain radio
contact with English stations.

A heroi¢ instance of radio relay’s
importance in the ETO was at the
time General Anthony McAuliffe's
101st Division was completely sur-
rounded at Bastogne. With all wire
communications cut off, McAuliffe,
using the radio relay, was able to
maintain constant intelligence traffic
with outside corps’ headquarters, a
leading factor in the ultimate success
of his drive through.

With increased experience in its use,
and continual manufacturing improve-
ments, the radio relay system hit its
all-time peak in the Philippine cam-
paign. On Leyte, fully ninety per-cent
of our fleld communications were
made up of this radio equipment.
When used (as one of its phases) by
radio broadcasters and commentators
inland to broadcast to a studio on a
ship offshore, the reception quality

RADIO NEWS
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was so good that correspondents on
Tacloban airstrip, interviewing troops
on the ficld, werc able to radio these
talks directly to the United States.

By experimenting with great heights
of antennas, our men at Luzon found
that telephone communications could
be maintained at distances as great as
seventy-five miles between radio sta-
tions. This meant that, with telephones
at San Miguel and at Manila, there
could be direct speaking communica-
tions without wires. Later, by using
proper antenna heights, Signal Corps
men were able to obtain even better
results by by-passing some radio re-
lays in between points, and commun-
icating directly over the wider-spaced
jumps.

The most dramatic use of the radio
relay system, to date, came early in
March, immediately upon the entrance
of our troops in Manila. General Mac-
Arthur, speaking from the Crystal
Room of the Malacannan Palace, an-
nounced that Manila was again in
American hands. The historic speech
was picked up by telephone, relayed
by the system to the nearest broad-
casting studio (in this case, the studio
was on a ship lying offshore in Lingay-
en Gulf one hundred miles away), and
thence broadcast throughout the
world.

Besides its unusual feats of com-
munications, the equipment is well
adapted to the hazards of combat op-
cration. When a Jap bomb hit the sys-
tem on Biak, knocking down the an-
tennas and breaking the director ar-
rays and coaxial cables, imperturbable
Signal Corps technicians put it back in
working order within an hour. All
this was done despite the critical tun-
ing involved in operating the system.

Thus, it can be seen that the mili-
tary advantages of the radio relay sys-
tem are tremendous. Rather than have
fo take, hold, and constantly patrol
hundreds of miles of territory through
which wire lines are run, a radio re-
lay station can be set up and main-
tained in a small area of an acre or so
—and provide the equivalent of four
ordinary telephone channels for dis-
tances of twenty-five to one hundred
miles in cach direction. Accessibility
or military vulnerability of interven-
ing terrain need never be seriously
considered. Large bodies of water, for
example, no longer are a serious ob-
stacle in the communications network.

The equipment features complete
communications systems ready to in-
stall in a few hours. It is compact and
portable. In addition to transmitting
and receiving sets, carrier telephone
and tclegraph terminal equipment,
and ringers, it includes antenna sys-
tems, spare parts, tools, rope, tape—
everything required to set up and op-
ecrate in any location, whether make-
shift or permanent.

The entire assemblage of equipment
necessary to maintain a radio terminal
station on 24-hour service is included
in Radio Terminal Set AN/TRC-3. The
same cquipment, plus the additional
receiving, transmitting, antenna, and
power supply components needed to

December, 1943

Terminal set AN/TRC-4 which operated as a radio relay sta-
tion in the first U. S. Army Signal Corps cross-channel circuit.

maintain a two-way repeater station,
is supplied in the Radio Relay Set
AN/TRC-4.

A frequency range of 70 to 100 mec.
is covered by each set. Within this
range, it has a nominal power output
of 50 watts on any one pre-set crystal
controlled frequency. Power output
can be lowered to less than 10 watts
by a panel switch, with an increase up
to approximately 250 watts by an aux-
iliary powcr amplifier (Amplifier
Equipment AN/TRA-1).

The equipment may be used in a
multi- or single-channel radio relay
circuit, and as a terminal or repeater
station. It is coupled to spiral-four
cable when used in multi-channel car-
rier telephone-radio relay circuits. It
may be fed from regular commercial
power or by a standard Signal Corps
gasoline engine driven alternator,

which is furnished with the equipment.

The 11-tube radio transmitter has a
basic crystal frequency range of
729.167 ke. to 1041.667 ke. and a 9 ke.
peak deviation for each of its four car-
rier telephone channels, and an audio
input level to the modulator of -12 db.
Input impedance in the high fidelity
circuit is 500 ohms; in the microphone
circuit, 30 to 50 ohms. The audio fre-
quency response is substantially flat
from 250 to 12,000 c.p.s.

The frequency-modulated transmit-
ter utilizes the phase-shift method of
obtaining frequency deviations. Intel-
ligence is conveyed by variations of
the constant-amplitude carrier fre-
quency about a mean value. This con-
trasts in amplitude modulation to the
intelligence being contained in ampli-
tude variations of the constant fre-

(Continued on page 151)

Radio relay and associated carrier equipment in mobile truck.
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in the unit

’ ECEIVERS that incorporate

‘ provisions for rapid selection
- of stations, or changeover from
one station to another by simple op-
eration of interlocked push-bution
switches, levers, telephone-type dials,
etc., have received popular acceptance
and are in widespread use. They are
popularly known as automatic tuned,
or push-button tuned, receivers. In
all of them, preliminary settings or
adjustments of the receiver tuning
system are made sc that a particular
station is received for each automatic
tuning control position (push-button,
lever, etc.). Thereafter, every time
that given button, lever, etc,, is oper-
ated, the original setting is reestab-
lished and that particular station is

Fig. 2.

Fig. 1. Completely assembled six-button, push-
buttor tuning switch assembly.
have sliding

Courtesy Meissner Mig. Co.

All switches

contact motion.

received. The majority of multi-band
receivers that employ such automatic
station selection incorporate it on the
standard broadcast band only; tuning
on the short-wave bands is still done
manually by means of the conven-
tional manually operated ganged tun-
ing capacitor. In fact, many of the
home and auto-radio type receivers
that provide push-button tuning to 5
or 6 stations on the broadcast band,
also make provision for optional man-
ual tuning on this band. A typical
push-button tuning switch assembly
is illustrated in Fig. 1.

A variety of methods and circuit ar-
rangements have been developed for
accomplishing automatic station se-
lection. While a superficial examina-

Simple push-button tuning arrangement employing pre-set substitu-

tion capacitors (Cpi-ss Coi-s) for tuning both the preselector and oscillator circuits.

»
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Part 39. A review oi the various aunio-
matic ( push-buiton) station selector

systems and the special oscillaior-

tracking problems

when they are used.

tion of all of them would make the
subject seem bewilderingly complex,
a systematic study will reveal that the
various systems used are interrelated
and can be easily classified; also, cer-
tain devices, circuit elements, and cir-
cuit arrangements are common to
many of them.

The study of automatic station se-
lector systems can be greatly simpli-
fied by classifying them into three dis-
tinct types according to the basic op-
erating principle employed in each.
Then the operating features of each
type, as well as the various tuning cir-
cuit arrangements employed with
each, may be studied separately and
in detail.

General Types of Automatie
Station Selector Systems

The three general types are:

(1) Those in which an electric mo-
tor or an electric solenoid system
drives the rotor of the conventional
gang tuning capacitor to a predeter-
mined position corresponding  to its
tuning position for the station to which
the particular push button has been
assigned.

(2) Those in which the direct effort
of the person operating the receiver
is applied through mechanical devices
(such as levers and cams) to drive the
rotor of the conventional gang tuning
capacitor to this predetermined posi-
tion.

(3) Those in which the conventional
fixed coil—variable gang tuning ca-
pacitor tuning system is replaced by
a series of individually preset tuned

RADIO NEWS
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circuits, each being correctly tuned
for reception of the particular station
to which it has been assigned. These
circuits are sclected either directly by
push-button switches, or by push-but-
ton switches that control solenoid-
operated selector switches.

Any of these three types can be ac-
tivated by different devices, such as
levers, telephone dials, or push-but-
tons. All have been employed, but
the push-button appears to be the
most popular because it results in a
simple, straightforward arrangement
for even the most mechanically un-
skilled person to operate.

System Types (1) and (2)

Since all automatic tuning systems
of these two types employ the conven-
tional ganged variable tuning capaci-
tor for simultaneously tuning the pre-
selector and oscillator circuits of the
receiver, no special tuning circuits or
tracking problems are encountered in
receivers in which they are used. Ei-
ther the cut-plate! or the series-pad-
der 2 method of tracking the oscil-
lator frequency at a constant frequen-
cy-difference above that of the pre-
selector circuits is employed, and is
entirely satisfactory. The latter meth-
od, because of its important advan-
tages, now is the one most used. Ac-
cordingly, these two systems of auto-
matic tuning will not be further dis-
cussed here.

Pre-Set Trimmer, or Tuned-
Circuit Substitution Type,
Automatic Tuning System

The third type usually is referred
to as the pre-set trimmer or tuned cir-
cuit substitution type of automatic sta-
tion selection. The usual variable
gang tuning capacitor and fixed pre-
selector and oscillator tuning coil ar-
rangement are not used for the auto-
matic tuning. Substituted for them
is one of the following tuning ar-
rangements—all widely used:

(A) A series of interlocking, ganged
push-button switches and semi-fixed
trimmer-type capacitors so arranged
that by pressing any one button, an
adjustable trimmer capacitor of pre-
set capacitance is switched across the
single fixed preselector tuning coil, and
another is simultaneously switched
across the fixed oscillator tuning coil.
This tuncs both circuits to the proper
frequencies for reception of the sig-
nal of the particular station to which
that button has been assigned and for
which the adjustable trimmer capaci-
tors have previously been adjusted.
This basic arrangement is illustrated
in Fig. 2 for a simple broadcast-band,
push-button recciver employing a sin-
gle tuned preselector circuit. L, and
L, are the fixed preselector and oscil-
lator tuning coils respectively. L. is

T For u diseussion of the cul- phte method of
oscillator-——npreselector 1racking see Part 36 of
}\}n}l\“~< ries in the August 1945 issue of RADLO

* For a discussion of the series-padder method

sce Parts 37 and 38 of this ries in the Scp-
tember 1945 and October 1945 issues of RADIO
NEWS.
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selector and oscillator circuits to a frequency above the broadcast band.
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Here capacitor-substitution tuning is employed in the preselector cir-
is employed

in the oscillator circuit.

Fig. 6. Here the input circuit is fixed-tuned to the range of each button by means
of fixed mica capacitors. The oscillator is tuned by pre-set iron core inductors.
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Fig. 7.

Tuner of Zenith 6M295 push-button auto-radio receiver. in which two preselector tuned circuits and the oscillator

funed circuit employ iron-core inductors switched in and out of the circuit by electromagnetic-operated switches.

the tickler coil connected in the oscil-
lator plate circuit of the converter
tube. Four push-button switches 8,
S:, 8. S, are provided for selection of
the proper pair of adjustable pre-set
preselector and oscillator tuning ca-
pacitors (Cp and C,) for tuning to any
one of four different stations.

(B) An arrangement somewhat sim-
ilar to that of A, except that each
push-button switch shunts an iron-
core inductor of pre-set inductance
across a fixed (or adjustable) capaci-

Fig. 8.

tor in the preselector circuits, and an-
other across a fixed capacitor in the
oscillator tuning circuit. This is illus-
trated in Fig. 3, where C, and C, are
the fixed preselector and oscillator
tuning capacitors, respectively. Coil
L, serves to couple the oscillator grid
“circuit to the oscillator plate tickler
L.

(C) An arrangement similar to that
of B except that each push-button
switch shunts iron-core inductors of
pre-set inductance values across fixed

inductor and capacitor combinations
L,C, and L.C, that already tune the
preselector and oscillator circuits to
frequencies above the broadcast-band.
The inductance added by the push-
button switching serves to tune the
entire combination down for station
reception at that broadcast-band fre-
quency to which the particular button
is assigned. This arrangement is il-
lustrated in Fig. 4.

(D) An arrangement which is a
combination of 4 and B. In this, each

Push-button tuner system employing a solenoid-operated ganged rofary selector swiich for switching the various trimmers
and iron-core inductors into the preselector and oscillator tuning systems for station selection.

(Firestone S7407-5 auto-radio receiver.)

R. E AMPLIFIER

.,,|_."__l

TO LLF AMPLIFIER

CONVERTER

[
n

™~
A%

I

LA

N~

~» TO OSC. PLATE SUPP.
TO PLATE SUPPLY
TO SCREEN SUPPLY
TO AV.C. SUPPLY

=== |==mf=— ===l ===~ == |=]32

e |

-

C .

et
LR

Lo

STATION INDIGATOR LIGHTS

~Nl-

]

www americanradiohistorvy com

RADIO NEWS


www.americanradiohistory.com

OVER A THOUSAND DI FFERENT ‘ QT;IE Ohmite stock of power rheostats, resistors
i i and cap switches is the largest and most complete
in existence . . . in variety and number!

] ' Stock model rheostats are available in six differ-
eus a s ent sizes from 25 to 500 watts . . . each size car-
eyt ! ried in more than a score of different resistance
Resistors, Tap Switcles
esistors, Tap Switclre

values . . . some as low as 0.5 ohm and others as
high as 10,000 ohms,

Among the stock resistors are eight sizes of
wire-wound fixed resistors rated at 1, 10, 20, 25,
50, 100, 160 and 200 watts. Also seven sizes of
“Dividohm” adjustable resistors rated at 10, 25,
50, 75, 100, 160 and 200 watts. All sizes are avail-
able in scores of resistance values, some less than
1 ohm, others as high as 250,000 ohms.

There are also three series of stock tapped re-
sistors (ten-section “Multivolts™), three series of
non-inductive resistors, two series of glass-enclosed
non-inductive resistors, five series of “Ritecohm”
precision  resistors, seven series of tap switches,
nine series of radio frequency chokes, and many

other units.

So great is the variety of Ohmite stock units
that a combination of them can be used to obtain
an endless number of resistances and wattage
capacities. Special units engineered and produced
to your specifications.

OHMITE MANUFACTURING COMPANY
4885 FLOURNOY STREET, CHICAGO 44, U.S.A.

RH.EO-,S.TATS

December, 1945 5
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DEPENDABLE
PERFORMANCE
ALWAYS /

The distinguished war-service record
of MURDOCK Radio Phones should mean
something to you now! Their remarkable
- hear-ability are war-proved features.

MURDOCK'S improved listening qualities received their
preview on world-wide battlegrounds. Their PERFORM-
ANCE under the toughest war operating conditions em-
phasized their DEPENDABILITY as never before. Through
41 years, and two wars, MURDOCK'S Head Phones have
earned for them the praise, "The keenest ears in Radio.”

MURDOCK “'precisioneering” has become Radio’s stand-
ard for super-sensitive reception and trouble-free operation.
That's why radio men everywhere consistently show their
preference for MURDOCK Phones—a preference founded
on Performance and Reliability.

—

SUB-CONTRACTS WELCOMED

Write Let us help you! We're at your service to
for help you turn out more Radio Phones and
Catalog \ related parts. Our organization has had

40 years’ experience. Write us today.

WM. J. MURDOCK CO.

176 Carter St., Chelsea 50, Mass.
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push-button switches a pre-set trim-
mer capacitor across the fixed prese-
lector tuning coil, and a pre-set iron-
core inductor across a fixed capaci-
tor (or a fixed-capacitor and fixed-
inductor combination) in the oscillator
tuning circuit. This is illustrated in
Fig. 5.

(E) An arrangement in which the
signal input circuit associated with
each button is broadly fixed-tuned to
the midpoint of the narrow signal-fre-
quency range that button is assigned
to, by means of fixed mica capacitors
of various selected values, and only
the oscillator is accurately tuned for
reception of the desired station by
means of a pre-set, iron-core inductor
switched into the oscillator circuit.
This is illustrated in Fig. 6. The in-
put circuit will be roughly in tune for
any station within the assigned fre-
quency range of the button. No fixed
capacitor is used with the highest-fre-
quency push-button switch S; because
the antenna coil is resonant to this fre-
quency range by virtue of the distrib-
uted capacitance of the coil and stray
capacitance of the circuit wiring. To
set up stations on this and similar type
tuners, adjustment of only one tuned
circuit is required for each button—
that of the oscillator inductor. In one
line of commercial receivers (the Em-
erson Miracle Tuner receiver series)
an arrangement somewhat similar to
this was used, excepting that a series
of pre-set trimmer capacitors instead
of the iron-core inductors shown here
were used to tune the oscillator,

(F) An arrangement involving the
use of but one push-button switch con-
trolling a solenoid-operated ratchet
driving a ganged rotary selector

switch, as illustrated in Fig. 8. Each

time the push-button is pressed, cur-
rent flows through the solenoid which,
in turn, activates a plunger that op-
erates a ratchet mechanism. FEach
time the solenoid is energized and the
ratchet operates, it advances the ro-
tary selector switch by one position,
each position being wired to switch
into the preselector and oscillator tun-
ing circuits the proper pre-set trim-
mer capacitors or iron-core inductors
required for reception of the particu-
lar station corresponding to that switch
position.

Any of the pre-set substitution-cir-
cuit arrangements shown in Figs. 2, 3,
4, 5, or 6 can be used with this system.
In the circuit illustrated in Fig. 8,
which is that of a Colonial auto-radio
receiver (Firestone S7407-5), an un-
tuned transformer T couples the r.f.
stage to the converter tube input so
that only two variable tuning elements
are required even though the r.f. am-
plifier tube is used. The antenna circuit
is tuned by the set of rotary-switch se-
lected mica trimmer -capacitors C,
shown at the lower left, while the os-
cillator is tuned by the set of rotary-
switch selected iron-core inductors L,
shown at the lower right—both of
these rotary switches 8, and S: (and
the third one 8, which operates the
station indicator lights) being oper-

RADID NEWS
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HYTRON TRANSMIT’T{ING“’ AND SPECIAL PURPOSE TUBES

If your new equnpmenf desngns mc!ude v-h- f, msfonf-
. heating, miniature, or medium-power iubes, thesew
| cobbreviated characteristics will interest _you. More
. complete data are yours for the asking in the new
Hytron catglogue. Write for n today. =

: HYTRON TRANSMITTING AND SPECIAL PURPOSE TUBES '

. : Max. Max. Mcx
Type Filament Ratings Plote. Plote Plate
Description No. Volts Amps. Type Volts Mo. Dis.
i 1.4 0.22 : = =
r | 3A5 28 o Oxide 150 30 2
. low 6J5GTX 63 03 Coth. 330 20 3.5
: 107" 7.5 125 Thor. - 450 65 15
M PAND HY24 2 013 Oxide 180 20 2°
HY40 7.5 225 Thor. 1000 125 40
MEDIUM HY5 1A 7.5 3.55 Thor. 1000 175 65
. HY51B 10 225 Thor. 1000 175 65
mu 801A/801 7.5 1.25 Thor. 600 70 20
. 841 7.5 125 Thor. 450. 60 15
TRIODES 864 1.1 0.25 Oxide 135 5, —
1626 12.6 0.25 Coth. 250 25 5
HY30Z 6.3 225 Thor. 850 90 30
HIGH-MU HY31Z 6 255 Thor. 500 150* 30*
F HY40Z 7.5 2.6 Thor. 1000 125 40
TRIODES HY51Z 7.5 33255 * Thor. 1000 175 65
w23z S5 32 Then 500 1507 30*
2C26A 63 1.15 Coth. 3500 NOTE 10
HY75 63 2.6 Thor, 450 80 15
V-H-F HY 1148 14 0.155 Oxide 180 12 18
HY615 6.3 0.175 Coth. 300 20 3.5
TRIODES 955 63 0.15 Cath. 200 g8 18
E1148 6.3 0.175 Cath. 300 20 3.5
9002 6.3 0.15 Coth, 200 .8 1.8
2E25 6 0.8 Thor. 450 75 15
ARG 63 12 Coth. 630 60 10
6L6GX 63 09 Coth 500 115 21
BEAM 6V6GTX 6.3 045 Coth. 350 60 13
HY&0 63 05 Cath. 425 60 15
TETRODES HY61/807 6.3 09  Coth, 600 120 25
HY65# 6 08 Thor. 450 75 15
AND 6 4.5 »
HY&7 12 225 Ther. 1250 175 65
PENTODES HY69 [ 1.6  Thor. 600 100 30
HY 1269 ]g 312 Thor. 750 120 30
1625 12.6 0.45 Cath. 600 120 25
837 126 0.7 Cath. 500 80 12
ACORNS 6AKS 6.3 0.175 Cath. Sharp cut-off pentode
MINIA - | 954 6.3 0.15 Cath. Shorp cut-off pentode
TURES 9001 63 0.15 Coath. Sharp cut-off pentode
Peak Max. Inv.
Type Filoment Rotings Type Plote D.C. Peak
© No. Volts Amps. Rect. Mo. Ma.T Pot.

RECTIFIERS HYBG6 Jr. 25 25 Mer. 500 250 5000
866A/866 2.5 50 Mer. 1000 500 10000
1616 25 50 Voec. 800 260 6000
6ALS 63 03 Voc 60 20 460

Average Operating Av. Min,
GRSEONS Type Opercﬁgng Mo. Volts  Starting
VOLTAGE No. ; Voitoge - Min. Max.. Reg. Voltage
QA2 150 £ 30 2 185
REGULA -~ oB2 108 5 30 1 133
| OC3/VR105 108 k. 40 2 _n8 B8
TORS OD3/VR150 150 5

40 3.5 185

*Both sedtions of twin triode. ° ¢Discontinved; 2€25 supersedes ond
reploces. 1Current for fufl wave.

NOTE: Not recommended for C.W. Consult Hytron Ccmmevcml
Engineering Dept. for data. A

Pecember, 1945 61
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Check These Typical
CONCORD VALUES!

D. C. Milliammeters

21/," flange mtg. type.
DMetal case dull black
finish. G. E. 0-200 M.
A. C10650

Specially Priced $4.95
e —

Plate Power
Transformer

Pri. tapped at_ 115,
117 and 120 V.A.C.
Sec. output 850 V.
200 ma. c. t. 4147 L
X 33,” Wx 3% W H.
5B5035

Your cost $4.29

Dry Electrolytic

Cutput Transtnrmer

Hermetically
sealed. Sixstuds,
1, 2, and 3 are
pri. 4, 5, and 6
the sec. Pri. ind.
at3 V.1000cy.:
.20H. tho :.ec e
to pri. :1. =

size: 31/ ” x "“N" 58-
5045 Your cost $1.95

?":—:
e

Mabile
High
Voltage
Power
Unit

Input 12
Vo oat 10
amps.
Output consists of two
voltage ranges: (1) 275
at 110 ma. (2) 500 at

50 ma. 5B9518
Your cost $39.50

Concorp RADIO %ox,

Mail Coupon NOW for
CONCORD
Victory Clearance
Flyer-FREE!

Ready now! 32 Bargain-packed
pages listing thousands of stand-
ard-make, top-quality radio parts
and electronic supplies—now
available without priority at low
VICTORY CLEARANCE prices.
The values listed at the left are
typical of the important savings
offered in Meters, Condensers,
Transformers, Resistors, Controls,
Switches, Relays, Test Equipment,
Generators, Microphones, Tools,
and hundreds of Repair, Replace-
ment, and Accessory Parts. On spe-
cial’ requirements, Concord experts
are ready to help you in expediting
and speeding action on essential

needs.

Order Today for
Shipment Tomorrow from
CHICAGO or ATLANTA

Huge stocks in two convenient
warehouses—one in CHICAGO and
one in ATLANTA —are ready to
supply you quickly with needed
parts of dependable, nationally-
known quality—and at VICTORY
CLEARANCE prices that mean real
savings. Mail the coupon below
NOW for your FREE copy of
CONCORD’S VICTORY CLEAR-
ANCE Flyer.

LAFAYETTE RADIO®C ORPORATION

| CHICAGO 7, ILL.
901 W. Jackson Blvd.

ATLANTA 3, GA.
265 Peachiras Strast

\“o‘p

s ok

GONCORD RADIO CORPORATION
801 W. Jackson Blvd,

Dept. E-125, Chicago 7, INl. @@ f 6
Please RUSH FREE copy of @

H

H

H

H

H

H

H

H

H

Condenser 3 J = CONCORD'S new 32 page
) = VICTORY CLEARANCE 4 ‘o

Hermetically sealed. = FLYER 4 D
e 300 Watt Rheostat & i
mid. at 475 volts; 15 Wire wound. Vitreous en- E Name ... oottt iiiianaen s
mﬁg at ‘;58 volts; 15 1z)lmeled. B ast 1/:11uminnm H H
mid. at 150 volts; 20 ase. 6”7 dia. 2 2 deep, L
mid. at 25 volts. 5B- 1400 ohms, 5B9517 E Address .......cciiiiiiiiiiiiiiaies H
3161 Each 59¢ Your cost $3.95 «x H

T City..iiiiiiiiiiiiinas State........ i
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ated by the sclenoid which is con-
trolled by the single tuning push-
button.

This ratchet-switch system (or mi-
nor modifications of it) has been used
in a number of auto-radio receivers
since it makes possible remote-control
with simple wiring between the sta-
tion selector push-button and the re-
ceiver. The single push-button may
have to be pressed several times in or-
der to tune to a desired station. The
stations on the intervening frequen-
cies will be heard, one at a time, be-
fore reaching it. In order to tell which
station is being received, separate dial
lights (shown at the upper right) for
each station may be arranged to light
up behind a translucent station-name
index, or a rotary dial with the sta-
tions marked on it may be arranged to
be operated either by the dial mech-
anism or by a separate solenoid mech-
anism.

Advantages of System Empleying
Pre-Set Trimmers or Tuned
Cireuits

One advantage of push-button tuned
receivers employing pre-set trimmers
or tuned circuits is that the station se-
lection action is instantaneous. With
the exception of those receivers in
which rotary selector switches are
used, response to the desired station
occurs immediately upon pressing the
button, as opposed to the somewhat
slower action of motor tuning. Also,
the over-all equipment setup is me-
chanically simpler and cheaper than
that employing motor tuning. How-
ever, with the exception of the sole-
noid-ratchet-operated arrangement,
this does not lend itself to simple “re-
mote” control as required in auto-radio
receivers, etc. Also, because the max-
imum number of tuning positions
possible is limited by the stray push-
button contact and circuit wiring ca-
pacitances and also the minimum-ca-
pacitance requirements for tuning to
the high-frequency end of the broad-
cast-band, and since one capacitor (or
inductor) per station has to be pro-
vided and pre-set for every tuned pre-
selector and oscillator circuit in the
receiver, these substitution systems
are rarely used where automatic tun-
ing to more than six or eight stations -
is to be provided. A 6-station push-
button setup would necessitate the
pre-setting adjustment of 12 or 18 ca-
pacitors (or inductors) according to
whether one or two preselector tuned
circuits are used in the receiver. Ca-
pacitance-substitution arrangements
(Fig. 2) are used chiefly on the cheaper
receivers, since they are less expen-
sive than the inductor-substitution
types. Their main drawback lies in
the fact that, in general, the frequency
stability (with temperature variation)
of the tuned circuits employing them
is not as good as that of tuned circuits
in which iron-core inductors are em-
ployed instead—unless the more ex-
pensive ceramic-dielectric capacitors

(Continued on page 128)
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The best of all ih’ui’s new in radio

Delco home radios will be in production soon . . . table models, consocles

and portables . . . in FM and AM combinations and with standard broadcast bands. They'il
. . sets that set the pace in

provide the best of all that's new in radio .
styling und‘performunce ... a line that covers the entire range of customer
demand. For engineering vision and manufacturing precision . . . backed by long
experience in producing Delco auto radios and Delco home
. intensified by wartime accomplishments in building military radios and

radios . .
electronic equipment . . . look to Delco Radiot

ENGINEERING VISION— - _{f‘ - MANUFACTURING PRECISION

They Finished Their Job--Let’s Finish Ours
BUY VICTORY BONDS

%
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DELCO RADIO £/ A UNITED MOTORS LINE

December, 19435
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INDUSTRY_

LOUIS J. CHATTEN, formerly director of
the Radio and Radar Division of the
War Production
Board in Washing-
ton, has been ap-
pointed vice-presi-
dent and general
commercial mana-
ger of North Amer-
ican Philips Com-~
pany, Inc., of New
York.

Prior to Pearl Harbor, Mr. Chatten
had been sales manager of the Dicto-
graph Corporation, vice-president and
general manager for Fada Radio and
Electric Corp., and Eastern regional
manager for Bendix Home Appliances.
Later he became chief engineer for the
Motor Parts Company of Philadelphia.

Mr. Chatten had been a member of
the War Production Board since July
1943, and became the director of the
Radio and Radar Division in August
1944. 1In this post he had supervisory
charge of the wartime output of the
entire radio and electronics industry in
this country.

ELECTRONIC LABORATORIES has inau-
gurated a new division to manufacture
toys operated by electronic devices.

The name of the new division is
Elec-Toy, which expects to be in pro-
duction of some items for the Chris-
mas market.

E. P. TOAL has been named sales man-
ager of standard radio receivers in the
Receiver Division of
General Electric
Company’s Elec-
tronics Department.

Mr. Toal was first
employed by the G.
E. Contracts Corpo-
ration at Louisville,
Ky., in 1937, as a lo-
cal auditor. Later
he was named district representative
for the Contracts Corporation, and in
January of the following year, was
promoted to district radio representa-
tive for General Electric with head-
quarters at Minneapolis.

During the past few years, Mr. Toal
has been engaged in coordinating the
manufacture of electronic tubes for
the Navy and Signal Corps and has
been responsible for contacts with spe-
cial accounts of the Receiver Division
of the Electronics Department. He
will assume his new duties at the
Bridgeport, Conn., plant.

* % %
LYMAN ELECTRONIC CORPORATION is
the new name for the manufacturing
division of the Springfield Sound Com-
pany, Electrownics Division, located at

64
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12 Cass Street, Springfield, Massachu-
setts. The Springfield Sound Company
Radio Branch, which is located at 105
Dwight Street, is now under separate
management and engaged in the
wholesale distribution of electronics
supplies. This change became effective
October 1.

BROWNING LABORATORIES, INC., of
Winchester, Mass., has announced the
appointment of Freeman A. Spindell
as chief engineer.

Mr. Spindell spent three years as an
instructor of electronics and became
associated with Browning Laborato-
ries in 1941, where he devoted his time
to the designing of radar and radar
test equipment.

£ £ ES
F. C. McMULLEN has been appointed
chairman of the Aviation Section of
the Radio Manufac-
turers Associa-
tion’s Transmitter
Division. Mr. Mec-
Mullen, who is in
charge of aviation
radio sales for
Western Electric
Company, succeeds
J. W. Hammond of
Bendix Radio, Baltimore, Maryland.
Section membership meetings will be
held quarterly, or oftener, and several
new section projects are now under
active consideration.
% £ Ed

TAYLOR TUBES, INC., of Chicago, to-
gather with nine other radio-compo-
nent manufacturers, has announced
the 1st Annual All Amateur Transmit-
ter Contest. Two prizes will be award-
ed, one in final power input classifica-
tion up to 250 watts, and the other in
power input classification of from 251
watts to 1000 watts. The prizes con-
sist of two transmitters, designed by
the contestants, plus $1125 in Victory
Bonds furnished by the participating
manufacturers.

The participating radio-component
manufacturers who are donating the
$2250 in Victory Bonds are: derovox
Corporation, American Phenolic Cor-
poration, Barker & Williamson, Bli-
ley Electric Company, Gothard Man-
ufacting Company, International Re-
sistance Company, E. F. Johnson Com-
pany, Solar Manufacturing Company,
and United Transformer Corporation.

Judges of the contest include Fred
Schnell, W9UZ, former communica-
tions manager of ARRL and now chief
of Radio Department, Chicago Police;
Oliver Read, WO9ETI, editor, Rapio
News; Cyrus T. Reed W9AA, former
asst. secretary, ARRL; John Potts, ed-
itor, CQ and RaDpIO; Lewis Winner,
editor, COMMUNICATIONS; Frank J.

www americanradiohistorv com
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Hajek, WO9ECA, president, Taylor
Tubes, Inc.; Rex Munger, WILIP,
sales manager, Taylor Tubes, Inc.; and
Karl A. Kopetzky, W9QEA, former
managing editor, Rapio NEwsS.

Official entry blanks, which must ac-
company every entry, are available
from any radio parts jobber or dis-
tributor. The contest, which is be-
ing managed by Magazines, Incorpor-
ated, of Chicago, opened November 1
and will close February 15, 1946.
HAROLD H. LLOYD has been appointed
assistant director of the Special Divi-
sion of the Emer-
son Radio and Pho-
nograph Corpora-
tion.

Mr. Lloyd, re-
cently reverted to
inactive status,
served in the rank
of Lieutenant Col-
onel as Executive
Officer in Materiel and Services, in
charge of Electronic Training Equip-
ment and Technical Schools. He has
been associated with the radio indus-
try for the past twenty-five years and,
prior to entering the Army, served as
president of the Engineering Sales
Company.

Mr. Lloyd is assisting in the prepa-
ration of plans for marketing of the
company’s new hearing aid and will
also assist in the development of plans
for other special products, including
commercial television sets, mobile tel-
ephone systems, and electronic equip-
ment.

. * *

HERB BECKER has been named manu-
facturer’s representative for Califor-
nia and Arizona by Bliley Electric
Company of Erie, Pa.

Mr. Becker is located in his new
headquarters at 1406 South Grand Av-
enue, Los Angeles 15, California.

% % &

EARLE D. STREHLOW has been elected
vice-president of Precision Equipment
Company, Chicago,
according to an an-
nouncement by
Walter A. Heiby,
president.

Mr. Strehlow,
who during recent
years has held ex-
ecutive posts at
United Wallpaper
Company and at Pepsodent Company,
will assume full responsibility for Pre-
cision Equipment Company’s sales and
purchasing policies. Among his as-
signments will be the building of an
Service department to
maintain a continually improving
source of industrial supply.

Ed £ ES
THE AVIATION CORPORATION, New
York, has named R. C. Cosgrove vice
president in charge of sales.

Mr. Cosgrove, in addition to his new
duties, will continue as vice president
and general manager of the manufac-
turing division of the Crosley Corpora-
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Now RCA Offers
a Complete Line
of Dry Batteries, Too

Listen to
“The RCA Victor Show,””

ture, or G

In Metal, Min

Sundays, 4:30 P. M,
EST, NBC Network

THE: FOUNTAINHEAD OF MODERN'

62-6636-98 ’

RADIO CORPORATION OF AMERICA

HARRISON, N. J.

TUBE DIVISION

LEADS THE WAY..
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“with
ALLIANCE

Thousands of Alliance “Even=

Speed” phonomotors are now
leaving the high speed produc-
tion lines of Alliance every day.

We've done our best, during the
war years, to keep all of our
customers supplied despite the
limited quantities military pro-
duction permitted us to make.
But now we're reconverting, step-
ping up production and quality
beyond any previous peak . . .
to give you the best, most de-
pendable motor we've ever made!

So plan now to drive your turn-

tables, recorders and combina-

tion record changers with Alliance
Phonomotors !

WHEN YOU DESIGN — KEEP

ALLIANCE MANUFACTURING CO.
ALLIANCE, OHIO
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tion, which was recently purchased by
the Awviation Corporation. Mr. Cos-
grove is president of the RMA and is
also president of the Crosley Distribu-
ting Corporation.
* ES ES

GENERAL ELECTRIC COMPANY has
completed plans for its new $10,000,000
electronics headquarters plant to be
situated on 155 acres of ground out-
side of Syracuse, N.Y. The new plant

will be known officially as General

Electric’s “Electronics Fark” and will
be laid out and landscaped like a col-
lege campus.

Buildings to be constructed include

reception, administration, laboratory,
transmitter, receiver, specialty, res-
taurant, service, boiler house, and a
substation. Plans include every mod-
ern facility for safe and efficient man-
ufacturing operations, well-lighted,
air-conditioned factory buildings and
offices, surrounded by a park-like at-
mosphere and conveniently reached by
modern highways leading to and from
the plant.
HERBERT G. ARCADIUS has been ap-
pointed district manager of radio pho-
nograph s al e s,
Meissner Manufac-
turing Division, Ma-
guire Industries,
Inc. Mr. Arcadius
will operate from
the Chicago sales
headquarters of the
Meissner  Division
and will cover the
Middle Western area in behalf of their
radio phonograph.

For the past twelve years, Mr. Ar-

cadius has been associated with Lyon
& Healy, Chicago, and prior to that
time, was for nine years manager of
the radio and radio phonograph de-
partment for Bissell-Weisert Compa-
ny, also of Chicago.
FARNSWORTH TELEVISION & RADIO
CORPORATION has purchased the Lu-
cretia Street plant of the Hosdreg
Company, Inc., at Huntington, Indiana,
to supplement the company’s manufac-
turing and engineering facilities.

Plans for a new building project at
Fort Wayne involving an addition to
the company’s administration and en-
gineering building have also been an-
nounced. The manufacturing facil-
ities at Fort Wayne will be utilized
for the production of radio and tele-
vision transmitters, communication
and other special apparatus.
STROMBERG-CARLSON COMPANY of
Rochester, N. Y., has started construc-
tion of a new $300,000 building along-
side its main plant. The new building
will have a capacity of 60,000 square
feet and will be used for the manufac-
ture of chassis for radio and televi-
sion sets.

* * *
SENTINEL RADIO CORPORATION has
started construction on its new plant
occupying a 9-acre tract in western
Evanston. The new plant will be
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housed in a single modern building of
125,000 square feet of floor space. In
line with Sentinel’s production expan-
sion plans, E. Alschuler, president, has
announced an extension of national
advertising. Supplementing its sched-
ule of black-and-white insertions in
farm publications and trade papers,
Sentinel has launched a campaign of
full-color advertisements in several
of the leading national publications.

LAURENCE A. KING, new president and
general manager of The Rola Compa-
ny, Inc., Cleveland,
has announced the
acquisition of all of
the capital stock of
the firm by The Mu-
ter Company of Chi-
cago.

The Rola Compa-
nyY, Inc., a division
of The Muter Com-
pany, will continue to manufacture its
present line of loud-speakers, which
will be augmented to include new de-
velopments in the field.

Mr. King, prior to his appointment
as president of Rola, was associated
with Operadio and has been active in
RMA affairs. Ben A. Engholm, for-
mer president and principal owner,
will remain as technical consultant.
ANSLEY RADIO CORPORATION is mov-
ing to a newly acquired plant in Tren-
ton, N.J., occupying an entire square
block between North Olden, Breunig,
and St. Joe Avenues and Meed Street.
The structure maintains a private
railroad siding and a parking lot.

Moving of the executive offices,
show-rooms, and engineering labora-
tory is expected to be completed by
December 1st.

MARSHALL B. TAFT has been named
assistant to Henry F. Dever, presi-
dent of the Brown Instrument Com-
pany, Philadelphia industrial division
of the Minneapolis-Honeywell Regu-
lator Company.

Mr. Taft was for three years admin-
istrative assistant to the vice presi-
dent of the Aero Division of the Hon-
eywell organization in Chicago.

* * *
UTAH RADIO PRODUCTS COMPANY
has become a division of the Interna~
tional Detrola Corporation of Detroit.
This change became effective Nov.1.

* * £
SIMPLEX RADIO CORPORATION, a whol-
ly-owned subsidiary of Philco Corpo-
ration, located in Sandusky, Ohio, has
changed its name to Philco Corpora-
tion of Onio. , .,

AIREON MANUFACTURING CORPORA-
TION has announced the election of
two vice presidents at a recent meet-
ing of the Board of Directors. R. R.
Greenbaum, for the past ten years con-
nécted with the automatic music busi-
ness, will maintain offices in Kansas
City, headquarters for Aireon, where
he will set up its new automatic pho-
(Continued on page 143)
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Happy days! There aren’t many left like Lucius
here who plods along, while the rest of the
radio world goes whizzing by, What up-and-
coming service man hasn’t poked his nose inside
our handy, pocket-sized fact-feeder
. . . the C-D Capacitor? All the
useful news culled from the
pages of radio trade papers and
digested for you. It keeps you up
on cases and is crammed full of
helpful hints on every day servicing
problems, All this . . . absolutely free!

Let us add your name to our next mail-
ing, and then you'll be on the lookout,
yes waylay the postman, for each month’s
" issue. Write to “The Capacitor”, Cornell-
Dubilier, Electric Corp,, South Plainfield, N. J.

Trust Cornell-Dubilier to bring
you helpful aids and business-
‘boosters for your shop. Here's
an eye-catching poster for your
window or wall. It tells the
customers you're tops in serv-
ice. 1t's free; ask yonr local
jobber today.

Quick, easy condensed refer-
ence that gives you the low-
down on the most complete line
of capacitors in the business.
Only one name to remember
i1 capacitors for all your serv-
icing needs: Cornell-Dubilier.
Send today for Catalog #195.
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“BLUE BEAVERS” ARE TIHY

Youreally shonld get acquainted
with these special C-D Blue
Beavers. T hey're quick, sure fits
for tight spot mounting, and
stand up wnder high rempera-
ture and humidity. T wo or morc
can be sirapped together to vb-
tain a wide variety of capacity
combinations. Ask your jobber!

MICA+DYKANOL PAPER+WET AND DRY ELECTROLYTICS

CORNELL DUBILIER ELECTRIC CORPORATION: JOBBER DIVISION, NEW BEDFORD, MASSACHUSETTS

Decomber, 1945
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CATHODE-RAY TUBE

A double-beam, cathode-ray tube
providing two complete “guns” in a
single glass envelope, both aimed at
or converging on the single screen for
simultaneous and superimposed traces,
is now available at Allen B. Duw Mont
Laboratories, Inc..

The two independent “guns” of the
new Du Mont Type 5SP are contained

H

|
D e
it

in a 5 inch envelope. There is com-
plete and independent control of the
X, Y, and Z axis functions for each
beam. Adequate shielding between
“guns” and ‘‘plates” minimizes ‘“cross-
talk” particularly at high frequencies.

Deflection plate leads are brought
out through the glass envelope wall,
minimizing shunt-input, deflection-
plate capacitance and lead inductance,
and also preventing interaction be-
tween signals caused by coupling be-
tween long leads. Second-anode leads
are also brought out through the en-
velope wall in order to provide better
insulation and longer leakage paths.

A standard Army-Navy diheptal 12-
pin base fits the standard socket. The
electrode voltage ratings are similar
to those of the Army-Navy preferred
Type 5CP1l. Contact connectors for
electrode leads are supplied with the
tube.

Further information on this new
double-beam cathode-ray tube is avail-
able from Allen B. Du Mont Labora-
tories, Inc., 2 Main Avenue, Passaic,
N. J.

th

A

VOLTAGE RECTIFIER

A new Xenon filled high voltage rec-
tifier, incorporating many of the de-
sirable features of both the mercury
vapor and high vacuum types is now
being offered by Chatham Electronics
of Newark, New Jersey.

The many features of this new rec-
tifier, made possible by Xenon gas fill
and unique construction, include high

S —

peak inverse voltage rating, constant
voltage drop, heavy current capacity,
and a wide ambient temperature

range. The element structure of the
tube, which may be operated in any
position, is supported by three heavy
gauge rods and additionally supported
by contact, through shock absorbers,
with glass bulb. This tube operates
through an ambient temperature
range of —75° C. to --80° C.

Characteristics of this new rectifier
(up to 150 c.p.s.) include filament volt-
age 2.5 volts a.c., peak inverse voltage
10,000 volts, peak anode current 1 amp.
at 10,000 volts and 2 amp. at 6500 volts,
average anode current 250 ma. at 10,-
000 volts and 500 ma. at 6500 volts.
Maximum height is 6.38 inches and
maximum diameter 2.07 inches.

Characteristics (up to 500 c.p.s.) in-
clude peak inverse voltage 6500 volts,
peak anode current 2 amps., and aver-~
age anode current 500 ma.

Details of this new rectifier will be
furnished by Chatham Electronics, 475
Washington Street, Newark 2, New
Jersey.

POWER MEASUREMENT LAMPS
Sylvania Electric Products, Inc., of
Emporium, Pa., has announced the de-

* velopment of six types of power meas-

urement lamps for providing a simple,

direct measurement of the power out-
put of electronic and radio communi-
cation equipment at frequencies up to
900 mec.

These lamps, built with two identi-
cal small filaments and mounted in
lock-in type bases, measure power out-
puts ranging between .05 and 25 watts
with accuracies within 5% or less, de-
pending on the type of reading taken.
Power output measurements are made
by connecting one filament to the high
frequency output and the other to an
a.c. or d.c. source. Voltage of the sec-
ond filament is regulated until both
filaments are equally bright. Power
is determined by meter readings in the
a.c. or d.c. circuit with equal power
dissipated by the filament in the high
frequency circuit.

Useful range may be extended when
a dark glass filter is used for visual

www americanradiohistorv com

filament comparison or photo rell
measuring equipment is used. Fila-
ment characteristics assure constant
temperature and color for dissipation
of a given amount of d.c. or high-fre-
quency a.c. power.

Ratings, characteristics, and curves
of these six types of power measure-
ment lamps may be obtained on re-
quest to Sylvania Electric Products,
Inc., Emporium, Pa.

TELEVISION CONNECTOR

A new television connector designed
to employ a minimum of space behind

.

5

the prongs of the tube has been de-
veloped by Alden Products Company.

In handling electron picture tubes,
the tube usually becomes the factor
which determines the bulk of the in-
strument case. This newly designed
connector is therefore suitable for ap-
plication in television sets, oscilio-
scopes, and similar applications. It
has been designed with consideration
for the higher voltages, providing
longer leakage paths between the con-
tacts protecting the skirt around the
prongs of the tube to preclude the
possibility of shock.

This new television connector is the
product of Alden Products Company,
117 North Main Street, Brockton 64,
Mass.

FREQUENCY METER

General Radio Company of Cam-
bridge, Massachusetts has announced
the development of a new heterodyvne
frequency meter, battery-operated,
for frequency measurements between
10 and 3000 megacycles.

This heterodyne frequency meter,
Type 720-A, is compact, self-contained,
and mounted in a portable fabric-cov-
ered cabinet. The internal oscillator
covers a frequency range of 100-200
megacycles and for frequencies below
100 megacycles, harmonics of the un-
known frequency are made to produce
beats with the internal oscillator. For
frequencies above 200 megacycles, har-
monics of the internal oscillator pro-
duce beats with the unknown frequen-
cy.

The internal oscillator uses the new-
ly developed ‘butterfly circuit” in
which capacitance and inductance are
varied simultaneously. No sliding

RADIO NEWS
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Free Offer!..w
small)

§r YOU ARE A BUSINESSMAN with 2 yen
to know more about plastics, you'll
want your free copy of this illustrated
booklet. It tells what plastics will do.
It even tells what they won’t do. It tells
how to go about getting complete data
on your project. It goes on to describe
production functions from design
through the finishing stages—and how
to make use of them.

As for the designer, the design engi-
neer and the professional purchaser—
men who know plastics from living

Decembar, 19435

your Frodect P

e &

i

with 'em-—there’s something here for
you, too. Not technical data on design
or materials—which would only get
the once-over-lightly treatment in a
booklet like this anyway. We mean
information on the kind of thinking
and equipment offered by a long-
established but progressive molder who
would like consideration as your source

of supply.

The catch? Well, after you've read it,
you may want Kurz-Kasch to figure a
job for you. Is that bad? We can name

HrzHacch the, rar,

Flease somct m
=

Mola’l'”y of Prass,
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New York, Chicago,
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plenty of manufacturers who don’t
think so. Fill in the coupon and attach
it to your letterhead. Get a free copy
of “A Businessman’s Guide to the

Molding of Plastics”—and test your
will power!

B.u;:nes_-man's Guide
gldlng oI,Pl-sli‘cs

'

For Over 25 Years Planners and Molders in Plastics
Kurz-Kasch, Inc., 1415 South Broadway, Dayten 1, Ohio e Branch Sales Offices:
Detroit, Indianapolis, Los Angeles, Dallas, St. Louis,
and Toronto, Canada e Export Offices: 89 Broad Street, New York Clty.

Dapton 1, Ohio
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THE STANCOR Catalog provides ready means for you
to cash in on the tremendous demand for all sizes and types
of transformers, power packs, etc. The radic and electronic
markets need them NOW.

There’s a pent up demand for STANCOR Uni-Dapt
(Universally Adaptable) Transfermers—which are now
available again. They meet 80% of all radic transformer
replacement requirements—being adaptable to varied
mounting positions, having heavy insulated leads, electro-
static shielding and special impregnation for long, trouble-
free life. Built-in features and refinements—new selling

points for you.

STANDARD TRANSFORMER CORPORATION
i 1500 NORTH HALSTED STREET e« CHICAGO 22, ILLINCIS

B
BE

i
SEND FOR THIS CATALOG...

~if you don' have one. Contfains wealth of dafe— charis—
fables —innumerable iliusirations and pages of useful infor-
mation on STANCOR Transformers, Power Facks, Recciers,
etc., for replacemen? and general purpose applications — ali
sizes and types— all fop quality,

vO
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contacts are used in this circuit and
no current is carried by the bearings.
The detector is a silicon crystal easily
accessible for replacement, A three-

stage audio ampliiier is included, hav-
ing an effective band width of 50 kilc-
cycles. The output of the amplifier
operates a panel meter and a built-
in loud-speaker, and a jack is pro-
vided for head telephones.

The sensitivity of the instrument is
high and no direct connection to the
source-under measurement is required.
All tubes and batteries are supplied
with the instrument. Dimensions of
the unit are 12%x13%x10% inches,
over-all; panel, 103 x113%inches. Net
weight is 27% pounds with battery.

Additional information on this unit
may be obtained from General Radio
Company, 275 Massachusetts Avenue,
Cambridge 39, Mass.

COLORTCNE MIKES

A new line of microphones, in color,
to supply the growing demand for
color harmony in modern living, busi-
ness, and entertainment is being in-
troduced by The Turner Company of
Cedar Rapids, Iowa.

These new “Colortone” microphones,
in streamlined cases of tough, resilient
cellulose acetate, are soon to be re-
leased in a choice of richly colored
plastic finishes. First colors to be re-
leased will include orange, green, yel-

low, and ivory with others to be added,
as the variety of color is unlimited
with the plastic used. These plastic
finishes provide a good insulation
against electricity and heat, making
the microphones pleasing to handle

and safe and comfortable to touch.
The manufacturer has predicted that
the appearance and performance of
RADEG NEWS
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December,

better radio job you want—enjoy security!

Thousands of new men joined the ranks of the radio in-
dustry during the war. Now, even more thousands are re-
turning from the armed forces. Competition for the better
technical jobs will be keen. Where will you fit into this
picture?

If you are wise, you will take action now and prepare for
the good-paying jobs in radio-electronics. Every man in
radio today has the opportunity to see the amazing devel-
opments that are taking place, as well as the unlimited
opportunities available to men with modern technical
training.

It is up to you to decide if you will be a “screwdriver”
mechanic or a real technician in a responsible enginecring
position.

Servicemen—
DischargedVeterans

CREI Residence Training
Available Under
Provisions of "G.L." Bill

CREI now offers Residence
Schoo!l courses in Radio-Elec-
tronics Engineering, Broad-
cast & Television Engineer-
ing and Broadcast & Televi-
sion Servicing under the
Serviceman’s Readjustment
Act of 1944 (“G.I." Bill)
Classes now in session. En-
ter at any time. Write for
details.

radio

PRESENT POSITION.

1945

Can You Figure Out
Your Own

“Post-War is NOW!” Prepare now with a
planned program of CREI technical training
...get the jump on competition—get that

WRITE TODAY FOR FREE 36-PAGE BOOWLET
"Your Opportunity in the New World of Electronics”

TELL US ALL ABOUT YOURSELTF, 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
joh. To help us intelligent] i
BRIEFLY YOUR BACKGROUN

Future?

CREI home study courses are constantly being revised and
kept up-to-date with the rapid developments in the industry.
What do you know today about U.H.F. circuits, cavity resona-
tors, wave guides, Klystrons, Magnetrons and other tubes?
U.H.F. as well as all other basic principles of modern, practi-
cal radio-electronics engineering are covered in CREI home
study courses.

CREI can help you prepare by providing you with a
proved program of home study training that will increase
your technical ability and equip you to advance to the
better-paying radio jobs that offer security and opportu-
nity. The facts about CREI and what it can do for you are
printed in a 36-page booklet. It is well worth your read-
ing. Send for it today.

answer your inquiry—PLEASE STATE
OF EXPERIENCE, EDUCATION AND

CAPITOL RADIO Engineering Institute

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

Dept. RN-12, 3224—16th Street, N. W., Washington 10, D. C.

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

Member: NATIONAL COUNCIL OF TECHNICAL SCHOOLS

wwWw americanradiohistorv com
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‘Start Your Own

SHOP

Complele Starting-in-Businsss -
Pockage Stacks of "

_ TH'I' EQUIPMENT
__:T_UIIES,, PARTS, Tﬂ_ﬂ_IS '

“er quicklyl Baet the. pent up damand faf -

. modicsarvles: Tum your spacial servlce tgining

. imto o -proftable bosinoss of yaer oam. Mo fuss.
Mo wort. Here's avarything vou need—5350
’-'F' D"r:"r'i RO FNU!‘H‘ Write, wire or nhnnn

TRIPLETY

Volt-Ohm-Milliammater

A, C.-D. C. Voits
0-10-50-250-1000-5000

b. C. Milliamperes

1-10-100-500

Ehas 0-300-250,000

Case Black molded
375725 26"x2 14",
$ 16.00 net

PHIORH’IES LFTED

$223
SUPER DEFIANT ..... .......5X2% $94.50
SKY CHAMPION ..., . S20R  60.00
SKYRIDER MARINE ,........ S22R  74.50
SKY RANGER .._............59 110.00
ECHOPHONE .. ___ ., ECIA  29.50

ORDERS FILLED AS RECEIVEDI!!
MASCO AMPI.IFIERS

Complete
with tubes.

17 Watt
30.30
25 Watt

42.60
35 Watt
50 Watt
70.50
..42.30

....52.20
.89.10

PHILCO BEAM OF I.IGHT

Selenium Cell only, no holder ., ... .5.80

209, deposit required on ail C.0.D. orders. 2% %
transportation allowance on orders of $25.00 or
more aceompanied by payment in full.

17 Watt with Phono-top , .
25 Watt with Phono-top .
35 Watt with Record-changer , |

Write for
FREE CATALCG

V'IU SUPPLY &

ENGINEERING CO., Inc.

<129 5ELDEN AVE
72

DETROIT 1, MICH.

at 1000 ohms per volt.

these new microphones will influence
the planning of sound installations for
entertainers, bands, orchestras, tele-
vision studios, and leisure spots. Man-
ufacturers of home recorders will be
able to offer a choice of appropriate
colors to match their equipment or
blend with home furnishings.
Although primary emphasis has been
placed on outward appearance of the
new models, materials and techniques
discovered during wartime are incor-
porated into the circuits of both the
dynamic and the crystal to improve

the standard of microphone perform- -

ance.
These new microphones, soon to be
released, are the product of The

Turner Company, 955 17th St. N.E.,
Cedar Rapids, Iowa.

COMBINATION WORK BENCH

Equipto, Division of Aurora Equip-
ment Company has announced the
availability, without priority, of its
new streamline designed steel work
bench.

This new 12-gauge steel work bench
may be furnished without back and
side railings for use as a packing
bench. All four flanges of the bench
are formed into a boxed edge for rigid-
ity and a second 12-gauge steel plate
may be tack welded onto top for vice
reinforcement. According to the man-
ufacturer, this bench is suitable for

both work bench use and for support-
ing light machine tools and the holes
in the four feet permit fastening to
floor if desired.

The bench is available in 42 inch and
6 foot lengths, 34 inches high and 28
inches deep. It can be furnished as a
plain work bench with 12-gauge steel
top and with bottom tray, back and
side railings, drawers with padlock at-
tachment, adjustable 3-compartment
tray for drawer.

IFurther details of this work bench
may be obtained upon request to
Equipto, Aurora, Illinois.

WATERFROCF JACK COVER

The Waterproof Electric Company
has announced the release of its wa-
terproof jack cover which completely
seals electrical jacks used in radio and
electrical equipment. It has been re-
leased for general use on government
and other high-priority equipment.

When the hinged seal-plug is open,
a telephone-type plug may be inserted
through the jack cover into the jack
in the normal manner. No special
holes or tools are required for instal-
lation. The seal-plug is available in
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either red or black and necessary hard-
ware is included.

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

LAMINATION DIE

A new carbide lamination die used
for stamping rotor laminations for
small electric motors has been devel-
oped by the New England Carbide

Tool Company of Cambridge, Massa-
chusetts.

The silicon steel stock is approxi-
mately .014” thick and 1% "” wide. The
various steps in the operation consist
of punching 9 teeth, 4 pilot holes, a
combination shaft and key-seat open-
ing, and cutting off. Solid carbide is
used for all the cperations, including
cutting off, and all pilot pins are made
of solid carbide for sustaining accu-
racy.

Previous to the manufacture of this
die, high-speed steel dies had given
production of 35,000 laminations be-
tween sharpenings. The carbide die
has already produced 500,000 lamina-
tions, and has not yet been sharpened.

The manufacturer reports that tests
on the motors show that this carbide
die produces better laminations which
are flat, without burrs, are lower in
cost, and the final motor is superior.

This new carbide lamination die is
the product of New England Carbide
Tool Company, 60 Brookline Street,
Cambridge 39, Massachusetts.

MAGNETIC PHONOGRAPH PICKUP
The Caltron Company of Los An-
geles, California, is now manufactur-
ing a new high fidelity magnetic pho-

nograph pickup which features the ad-
vantage of a smooth response to 6C00

RAPIO NEWS
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.+ Hiention the name FADA fo.dny man
or woman and-the  response’ is.-im-
mediates . . . FADA means fine
radio receivers to Americans
‘everywhere. There's a reason for
this - widespread acceptance..- We're
,Always In There Punching With Our
Advertising -and Sales Promotion!
Even during the war years, when. our
entire production went to _supply mili-
tary needs, the name FA D A has been -
constunt]y ‘brought to:the attention of
millions -of _potential- radio consum-

" ers through Billboards,: Newspapers,
Radio, and Magazines. ;

That's why .the FADA franchise
means so much more. That's why we
suggest that you-get detailed . infor-
mation from your distributor about .
the. proﬁt-bunldmg FADA frunchlse
or write to us'direct!

3 ‘Watch! :Next'. Month’s . Issue

for - Photographs. and  Descrip-

".. ‘tions: of :FADA'S. Pomt-of—Sule
%, Dealer: Helps.

h

OF THE FUTURE

7amam Smce ?mdaw&nq Began!

Deecember, 1945
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IDEAL FOR RADIO WORK!
KWIKHEAT SOLDERING IRON

5
c"ﬁ
+

K

COMPLETE U.L.
APPROVAL )

COOL, PROTECTING
HANDIE

MODERN DESIGN

WELL BALANCED __|
LIGHT WEIGHT

THERMOSTATIC
HEAT CONTROL

QUICK HEATING _
ELEMENT

* Weighs only 14 ozs.
* 225 Watts — Powerful!

6 INTERCHANGEABLE
TIPS

HHE

* Heats in only 90 Seconds

o 1 %

Only the Kwikheat bas. ..
Built-in Thermostatic
Heuﬁ contral .. Check the exclusi.ve

advantages that put the Kwikheat Soldering Iron in a
class by itself . . . it’s HOT, ready to use only 90 seconds
after plugging in. Saves time. The built-in thermostat
keeps the Kwikheat Iron at correct temperature for §
mest efficient work—can’t overheat—saves re-tinping
time. Powerful, 225 watts, yet it’s light (14 oz.)—well-
balanced. Cool — safe — protected handle. Six inter-
changeable tip designs enable one iron to do most jobs.
You cannot afford to overlook the Kwikheat Soldering
Iron. Write for information—3%11 with choice of

#0, 1, 2, 3 or 5 tip.

(&)

& Ly
C\?-'»“'- v,

-

VARATTA

'I'HERMAOS'I'AA'I'IC SOLDERING IRON

_=s e A Division of

Sound Equipment Corp. of Calif. « 3903 San Fernando Rd., Glendalé 4, Calif.

T4
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c.ps. and a sharp cutoff beyond top
frequerncy.

The unit has no bearings, pivots, or
needle chuck, and according tc the
manufacturer, will track fully modu-
lated pressings with 15 grams needle
bressure. No scratch filter is required
in the amplifier with this new pickup
and its low needle talk eliminates
problems connected with temperature
and humidity.

Further details of this magnetic
phonograph pickup may be obtained
from the Caltron Company, 11746 West

Pico Boulevard, Los Angeles 34, Calif.

RADIO DIAL LCCK

A new radio dial lock consisting of
only two piece parts is now available
from The Radio Craftsmen.

This new radio dial lock is a spe-
cially designed precision piece of
equipment that maintains tuning ad-
justments and assures positive locking
action. It has been widely used on the
Signal Corps SCR-299 tuning units and
is applicable on other radio units re-
quiring an accurate, fast acting dial-
lock and tuning indicator.

It is made up of 21 gauge spring
brass, nickel plated, and so designed

to permit a wide range of dial thick-
nesses.

Full details of this eguipment may
be obtained by writing direct to The
Radio Craftsmen, 1341-3 South Mich-
igan Avenue, Chicago 5, I11.

SCLBER GUN
Baker-Phillips Company of Minne-
apolis, Minn., has announced the de-
velopment of a new “Flash” solder gun

~ which is said to be faster and save

time on close work in cramped or
small places.

Many unique features are incorpo-
rated in this new model which is
equipped for immediate operation
from a special 110 volt transformer or
from any standard storage battery or
from the hot lead on car, truck, or
tracter. It is lightweight and “trig-
ger-controlled” for instant heating,
hot only when soldering. The new
trigger arrangement maintains cor-
rect temperature for most efficient
work because the operator has full
control at all times according to the
manufacturer. The natural gun grip
is cool, protected, and non-tiring.

The “Flash” solder gun is available
in two models, SF100 for fine and gen-

(Continued on page 142)
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This new Type ART acid-etched*, crystal
unit is another Bliley “first”’, designed for
VHF services, such as police and railway
communications, where frequency stability
must be maintained over temperatures
ranging from -55°C. to -+75°C. With a built
in heater operating on 6.3 V. at 1 amp.
crystal temperature is held within £2°C.
The unit will maintain an overall frequency
tolerance of +.005%, or better including
variations due to temperature change and
tolerances required for crystal production.
This rugged, compact crystal assembly is
available for any frequency between 3500
kc. and 11,000kc.

A schematic diagram of the os-
cillator circuit and tolerance to
be maintained should accompany
requests for quotations. See
above design for efficient fre-
quency multiplication.

*Acid etching quartz crysials to frequency is

a patented Bliley process.

Radio Engineers —
write for temporary
Bulletin RN-26

BLILEY ELECTRIC COMPANY « UNION STATION BUILDING, ERIE, PENNSYLVANIA

December, 2943 75
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Ham Radio
(Continued from page 42)

1000 mec. (or 1 kme.-kilomegacycle).

Insulation Materials.—The problem
of corrosive action by free acids on
very fine wire, due to the action of
air moisture and current, as for in-
stance where tape insulation is em-
ployed in high-impedance headphones,
small-space a.f. transformers, and the
like, has been licked by the use of
transparent Lumarith c.a. (cellulose
acetate base), which is chemically in-
ert and slow-burning, melting at about
140°F. It is described as a celanese

product having high dielectric and ten-
sile strength.

Varnished cambric, or Empire
Cloth as it is more generally called,
finds improvement in a line of acetate
tapes. Duplex AA, for example, is a
4-ply tape, only .004" thick, with di-
electric strength equivalent to Empire
Cloth .007” thick. The thinner acetate
tapes contribute to the design of
small-space and light-weight trans-
formers of high efficiency.

Glass-base laminated insulation has
been considerably improved. Formica
FF and MF grades, developed during
the war, compare with ceramics in
their high-frequency insulation char-
acteristics, yet they machine as do

1. Brand new post-war design .+
over” pre-war model

2. More than on “electronic” volimeter, VOMAX is a
true vacuum tube voltmeter in every voltage/re-

sistance /db. function.

3. Complete signal tracing fom 20 cycles through over 100

megacycles by withdrowable r.l. diode probe.

-~

resistance

3 ronges

VWL O

. Absolutely stable—cne
ranges

which shifts as soon os probes are separated.

current errors completely eliminoted.

10. Honest, foctual accuracy: 3% on duc.; £5% on ac.;
20w through 100 megacycles; =29, of full scale, £ 1%

of indicated resistance value

11. Only five color-diferentiated scales an 4%” D' Arsonval
meter for 51 ranges (including d.c. volts polority reversal)

eliminate confusion.

12. Meter 100% protected ogoinst overlood bumout on

volts/ohms/
13. Substanticl leather carrying handle.
T%"x5%”

SEND FOR FREE CATALOG

OVER 34 YEARS OF RADIO ENGINEERING ACHIEVEMENT

V A Y

1280  MAIN  STREET. HARTFORD 3,

76

. positively not o "'warmed-

. 3 through 1200 volis d.c, lull scale in 6 ranges at 50, and
in 6 added ranges ta 3000 volis at 125 megohms input

. 3 through 1200 volts a.c. full scale in 6 ranges ot honest
effective circurt loading of 6.6 megohms and 8 mmid

. 0.2 through 2000 megahms in six easily read ranges.

» —10 through +50 db. (0 db. =1 mw. in 600 chms) in

. 1.2 ma through 12 amperes full scale in 6 d.c. ranges.
1ero  odjustment sets oll
No probe shorting to set a meaningless zero

Grid

Size only 12%"x-

"VOMAX"
Measures EVERY Voliage

The secret of the overwhelming de-
mand for "VOMAX™ i just that
simple. With it you con measue every
m|ruge in radio receiver duign and
servicing

"VOMAX" handles o wide rarge
of dc. and a.c. voltoges ot meter re-
sistance 3o astrongmically high that®
you con meaoswe directly and ac-
ciately every such voltage. |t goes
far beyond conventional voli-chm-
ma-meters. For "WOMAX" will
measwre every of, il ond rf
voltage from 20 cyeles right up to
beyond 100 megacycles.

This remackoble post-war instry-
ment - gives you vitelly impadant
visual dynomic signal wacing, Read
the briefed specifications at [sfr .
practicelly o complete service station
by itsell . _ . see how "VOMAX"
makes you the master, no langer the
wictim, of tough service jobs |rn-:g1r|e
the time you'll save, the increased
efficieacy, the multiplication of your
profits when you put "VOMAX" 1o
work and can at last measure every
voltage,

Requiting ne pricrity and despite
heary demand, your favorite jobber
can omange gquick delivesy . . if

you act foy
5985

NET PRICE
AMATEUR PARTS & KITS

ONLY

Bom cut of the war are many more
money-saving new SILVER develop-
ments. As an up-to-the-minute ama-
tewr you'll want te know all abay
the new 904 resisfance-copacitance
bridge . _ . new 1.6 thru 30mes. “all-
band"” 5 to 500 watt transmitting in-
ductors . . . uhF tuners “harnessing "

O mes. ... the new
SILVER am/Im receiver/kit covering
1.6 they 150 mes. . . new “progres-
sive” 5 to 500 watt xmiter/Lit
1.6 thry 500 mes. absorption fre-

quency mafer,

CONNECTICUT
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. factor.

other laminated insulators. They have
better insulating qualities than XX or
XXX paper-base types; greater
strength than linen or canvas base.
Mykroy—here is a plastic insulation
so close-grained that a sample rings
like glass when bounced on a hard sur-
face. It is produced by the marriage of
inorganic materials; powdered glass
and mica with boric acid, lead oxide
and (in slight amount) cryolite. Its
characteristics recommend it for u.h.f.
and v.h.f. ham work: easily molded
or machined to close tolerances; ex-
tremely low moisture absorption fac-
tor; dielectric constant between 6 and
T; delectric strength over 600 volts per
.001" thickness; extremely low power
It is said not to carbonize un-

| der continuous arcing or flashover.

Not strictly a war baby, but its use in
critical radio application has been
greatly widened during the last four
years.

At 100 to 300 megacycles, Styraloy
22 exhibits a power factor of only .005.
This insulation, developed by Dow, is
known as a synthetic elastomer; com-
bined with rubber, it provides flexible,
water-resistant insulation. Character-
istics—high dielectric strength; low
moisture absorption; low power loss;
flexible and shock resistance; easily
machined or molded.

Inerteen—a new liquid dielectric—
is non-inflammable, non-explosive. Tt
makes possible lighter, smaller, and
more reliable condensers, of given ca-
pacity, for use at d.c. voltages between
400 and 250,000.

Mycalex K is a new sheet and rod
insulation having unusual properties.
It is available in pre-determined di-
electric constants between 8 and 15.
Low power factor—high dielectric
strength. Ideal for use in equipment
with variable capacity.

Unusual characteristics also are ex-
hibited in Phenolastic Fiber, a new
type of fully-cured, laminated plastic
which may be reheated and reformed
in shape. This material falls in the
thermoplastic group of materials, in
contrast with thermosetting materials
which set permanently, after applica-
tion of heat, and which cannot be re-
softened upon a second heat applica-
tion.

Metals.—Hypersil cores in trans-
formers present in solid form, 4
greater flux-carrying capacity (to-
gether with saving in time ordinarily
required for hand stacking) than can
be obtained with the tissue-thin lami-
nations previously required in trans-
formers operating at high frequencies.

Iron powders (usually sintered, that
is, brought to nearly the melting point)
have been improved until today they
are primarily useful as electromagnet-
ic material over the entire communi-

| cation frequency spectrum. Carbonyl

SF iron, for instance, is rated as fol-
lows: effective permeability at 1 kc.,
2.17; relative quality factor (Q) 62 at
10 ke., 71 at 150 ke., 78 at 200 kc., 84 at
1 mec., and 100 at 100 me.

Alnico-5 magnets will find applica-

| tions in many amateur radio instru-

RADIO NEWS
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' Many headhnes hkefh
have raised the question’

end will announce it shortly . . .

Sereaming headlines in the New York Times, the World Telegram,
the Herald-Tribune, articles in The Reader’s Digest — you know
the unfavorable talk they have helped spread, the hardship they
have worked on every honest radio service dealer.

DEALER LICENSES DISCUSSED

You are well aware that federal regulation, dealer-licensing and
even finger printing, are being suggested and discossed by a lot
of influential people.

What’s the answer? Raytheon will announce it shortly for Raytheon
has been working for years on a new, foolproof way to protect the
public—and to help the ethical radio service man. A revolutionary
new merchandising plan that will raise the publie’s opinion of the
radio servicing profession and proteet the reliable service dealer
from outside interests.

GREAT COMPETITIVE ADVANTAGE
You ean see the tremendous competitive advantage this Raytheon
plan will give every dealer who can qualify! Watch for all the
facts on the Raytheon program to protect the public — and
help the honest service-dealer!

%{/yiﬁem c///[wu%w/a/umy %MW?/;/
RADIO RECEIVING TUBE DIVISION
NEWTON MASSACHUSETTS + LCS ANGELES « NEW YORK
CHICAGO - ATLANTA

2
Y -
COPYRIGHT 1945 RAYTHEON MANUFACTURING COMPANY 5235‘?4: = = i : §

DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES FOR THE NEW ERA OF ELECTRONICS

December, 1945

WY RS I Ve A

Y
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SPECIAL
v (CHRISTMAS |
OFFER

THE BOOK THAT HELPS YOU
FIX T¥® RADIOS in the time

normally required for one!

Whether you repair radios for a living—whether you only
tinker with them oceasionally—or whether you simply want to
fix your own radios and phonographs at home, Ghlrar(h s fa-
mous RADIO TROUBLESHOOTER S HANDBOOKX 1is one
big book you can't afford to miss.

You don't have to study it. You simply refer to it when you
want to learn how to repair a particular receiver model quickly
ot when you need specific information, substitution data, etc. on tubes and
other components and dozens of other vita.l subjects. It tellsexactly WHAT
to do AND BHOW. It eliminates the need for using costly test equipment
all the time. It helps you repair Radios twice as fast—and repatr them right!
This big 744-page manual-size book pays for itself in time saved the first
time you use it. Now contains 404 pages of receiver Case Histories, giving
common Trouble Symptoms, their causes and how to fix them, for over
4000 receiver models. It gives specific data on practically every Radio
now in common use.

HOW T0 “TEST” A RADID IN 2 MINUTES!

Simply look up the Trouble Case History data for the set you want to
repair. Nine times out of ten, the HANDBOOK will tell you just what
is wrong, and EXACTLY how to fix it in a jiffy! No. extensive testing!
No guesswork! No lost motion! More setis fixed per day!

All this, however, is just the beginning of THE HAND-
BOOK'S usefulness. Other features include the most mod-
ern, most complete, and genuinely helpful Tube Chart
you've ever seen, including complete substitution daia.

ey I in addition, there are dozens of pages devoted to I-F align-
R ment peaks for over 20,000 superhets; I-F transformer
Book Guthors troubles: and hundreds of tables, graphs, charts, and data

compllamons of all k nds designed to quickly give you
every type of servicing help WHEN YOU NEED IT.

This big 744-page book is yours COMPLETE for ouly
$5 (85, 50 foreign)-—and it comes %o
MONEY-BACK GUARANTEE BASI

A. A, GHIR-
ARDI, Radio’s
foremost  servic-
ing authority and

ou on a 5-DAY
. You can't. lose!

4 LEARN TO BE A PROFESSIONAL
% RADIO-ELECTRONIC SERVICE EXPERT

Don't guess! Don't waste time! Know exactly what you are doing and
why you are doing it every step of the way! Ghirardi’'s MODERN RADIO
SERVICING is the only inexpensive one-volume guide that gives you a
complete course in professional radio servicing and which includes the
essential theory and practice for practically every branch of electronic
servicing! You'll be amazed to find how Ghirardi malkes even the most
“complicated” subjects crystal clear and easy to understand-—at homae
-without an instructor. Subjects include thorough explanation of all Test
Instruments; how and where and why they are used; Scientific Trouble-
shooting Procedure Circuit Analyses; Test and Repalr of Parts; Instal-
lations; Ad;ustments How to Start a Successful Service Busmessfand
dozens more' 706 illustrations; 766 dlﬂerent topics; 720 review questions;
11&318(1)‘1_13%%35’ Only $5 ($5.50 forelgn) 5-DAY MONEY BACK GUAR-

5- DAY. MON EY;BACK GUARANTEE

the hint—and you’ll appreciate the
books every day of your life!

]
i MURRAY HILL BOOKS, Inc.
i Dept. RN-125, 232 Madison Ave,, New York 16, N. Y.
Enclosed find $........ for Dbooks checked (send postoaxd), or o
§ 9 sena €.O.D. (in U.5/A. only) for ihis amount plus postage. X g
am not fully <1usﬁed T may return the books within 5 days and
g] receive my money Dback, E I '
O Ghirardi’s RADIO TROUBLE- O Ghirardi’s MODERN RA D1 O € tuxe:
SHOOTER'S HANDBOOK, $5 SERVICING, $5
] ($5.50 foreign) {$5.50 forengn) > Gi Ghi di's Radio-El
I O MONEY:SAVING COMBINATION CHRISTMAS OFFER_Soth of | ive Ghirardi's Radio-Tolectronic
the above big books for only $9.50 for the two. ($10.50 foreign.) bo]ol}s bodfnetlzids Zfz}tns Ch_mstma;s—
ask friends and relatives to give them
¥ . ) | to you! Someone is wondering what
I b i on earth you'd like for Christmas.
_ Why not suggest using the attached
I Adaress ...ouinn... - P teteeaanan [e———— .. coupon today. They'll appreciate
I ]
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ments where smaller space, lighter
weight and greater magnetic strength
and permanence are desirable. In 1940,
the best speaker magnets weighed 21
ozs. (for .a given use); in 1945, the
weight was reduced to 4.64 ozs., other
characteristics improving almost pro-
portionately. Incidentally, proper de-
sign is very important if maximum
flux density is to be realized at the
gap. Indiana Steel has perfected
mass-production methods for molding
alnico, to shape, with tolerances ap-
proaching those found in modern plas-
tics.

Powdered metallurgy—this is a new
expression with which the advanced
radio amateur will need to cope with.
In this new process, metal parts may
be pressed out of powdered iron, brass,
bronze, nickel-cobalt, aluminum and
other metals, and subsequently sin-
tered at critical temperatures to at-
tain a solid mass of metal as strong as
the same item made from solid metal
stock. Pole pieces, armatures, bear-
ings, gears, etc.,, may be made by this
newest technique in American’s famed
mass production methods. Crowley is
a pioneer in this business of “making
metal parts from powders.”

Transformers.—New Amertran-2-in-
1 filament transformers incorporata
the tube socket in the transformer

" body. This eliminates filament wiring

and saves material, time and space.

Sola constant-voltage transformers
now are capable of maintaining oper-
ating voltages constant = 19, of rated
requirements, for line fluctuations as
great as 309%.

Some Fedelco-Seal transformers are
vacuum-tight, and filled with inert
gas.

Audio-frequency transformers and
chokes now may be obtained in sizes
so small they are claimed by Permo-
flux to be the world’s smallest.

Reloys.—This component group has
been greatly improved both mechani-
cally and electrically. New types are
smaller, lighter, and more positive in
action. One new relay is a hermeti-
cally-sealed unit which met severe
Army tests; weighs only 5 ozs. and
measures 2" high x 13" dia.

New snap-action relays allow arma-
ture to travel some distance in either
direction, with gradual current
change, before contacts snap into new
position. They afford a broad range
of use, from vacuum-tube circuits to
over-current protection, pulsing cir-
cuits, and where close differential or
extreme sensitivity of operation is re-
quired.

Plug-in relays have been developed
by Sigma for ease of servicing.

Time delay as an integral element
of the relay design is a feature of the
Guardian series 345. On d.c. coils, a
time delay of .25-second on release or
.06-second on attract may be achieved,
through the use of copper slugs which
require these time intervals for satu-
ration or de-energizing, depending
upon whether they are used on the
heel or head of the coil. Adlake plun-
ger-type relays are silent, positive,

RADIO NEWS
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chatterless, and quick-acting. Liquid
metal mercury and a plunger, the ac-
tuating elements, are hermetically
sealed into armored glass or metal
cylinders.

The thermostatic-metal type of de-
lay relay has been improved by Am-
perite to provide delays ranging from
1 to 2 minutes. It is hermetically-
sealed and compensated for room tem-
perature from —40° to + 110° F., and
has contact ratings up to 10 amperes
at 115 volts, a.c.

A new Struthers-Dunn keying relay,
having the usual multi-pole, double-
throw arrangement, also has a high-
voltage, high-vacuum switch for han-
dling r.f. currents at high voltage. In-
cidentally, Heinemann circuit break-
ers will delay action for up to nearly
10 minutes.

Meters. — These instruments, too,
have felt war’s kill or cure touch. The
Marion type HM meter, sealed like a
vacuum tube, will meet exceptional
needs and at a nominal cost. Its win-
dow is double-thickness tempered
glass, processed for hermetically sol-
der-sealing the glass to the metal case,
after which the instrument is com-
pletely dehydrated and filled with dry
air at sea-level pressure; the magnetic
shielding afforded by the case permits
interchangeability on any type of pan-
el without affecting calibration, and
silver plating can be added for radio-
frequency shielding; kovar glass beads
welded to the iron case provide air-
tight feedthrough connections; a
phosphate case finish meets a 200 hour
salt-spray test; silver-clad beryl-
lium-copper hair springs reduce zero
shift at all temperatures.

Another contribution to meter ad-
vancement is the small space construc-
tion developed independently by Trip-
lett, DeJur, and General Electric.
These meters are 1%"” outside diam-
eter; hermetically-sealed.

Still smaller meters, that fit through
+ l-inch-diameter hole in the panel,
are the minatures made by MB Mfg.
Co. They weigh only 1% ozs.

Headphones.—For fellows who want
their code and phone via the head-
phone route, there will be lightweight,
small space magnetic (moving dia-
phragm) headphones, such as the Tel-
ex Twinset, which hangs under the
chin instead of spanning the top of the
head, weighs only 12 ozs., and fits into
instead of against one’s ear,

Dynamic (moving coil) headphones
will also be available, at comparative-
ly low cost, their weight and bulk be-
ing offset by such advantages as high
fidelity and low impedance. New types
are much lighter and smaller than
those developed before hostilities,

Batteries—During the war, ways
and means were found to bring into
the sphere of mass production, certain
of the merits of laboratory-type dry-
batteries, with their desirable charac-
teristics of continuous high voltage,
high relative current output, and long
shelf life. Several types of mercury
cells and batteries incorporating these
desirable qualities, have been devel-

December, 1945

YOUR MONEY BACK!

Bend coupon today! Compare Ghirardi's
RADIO PHYSICS COURSE with %qu):

X
PRICE. Use it for 5 days. Then, if you
are not more than satisfied that it will

return {t. We will refund your money
WITHOUT QUESTION/!

Actually. RADIO PHYSICS
COURSE gives you the scope
of 36 complete coursey in one

GOURSES itasa bargain at$50 or more.
It’s yours, however, in this
bandy 1-vol. form for only $5
COMPLETE (85.50 foreign)

—and yoy don't even take
ONEI the slightest chance on that
* amount.

Who said it costs a lot

onLy *500
OMPLETE

and it IS complete!

The one big 972-page book
that makes training
easy — at home in

spare time—withou

THE MOST WIDELY USED
RADIO-ELECTRONIC TRAINING
BOOK IN THE WORLD

No sir! Radio-Electronic Training doesn’t have to be expensive.
1 A. A. Ghirardi's famous 972-page
RADIO PHYSICS COURSE gives you just the training you
need—ALL YOU NEED —easier, better, faster—AT 4 TOTAL
COST OF ONLY 85 COMPLETE. )

Proof? It's 2 matter of record that RADIO PHYSICS

The amazing fact is that

M A s ! COURSE is more widely used for home study, by more civilian

BETTER POST-WAR JOB!

No previous knowledge of Radlo-Electronlcs is necessary when
you use Ghlrardi’'s RADIO PHYS1CS COURSE, for it carries you
rapidly from Basic Electriclty (over 300 pages) to the latest, most
modern developments. Nothlng is omitted. Nothing ls condensed.
Every step is made crystal clear by simplified, thorough explanations
and by more than 500 clear, speclally prepared illustrations.

Each sectlon is followed by Belf-Testing Review (uestlons, so
you can check your progress every step of the way! There are no
monthly lessons to walt for. You go abead as fast as you want to

schools and colleges, and more universally employed in Signal

it could you Corps and Navy Schools than any other book of its kind. As proved
give fo @ by an actual survey, 9 out of 10 radlo men themselves endorse It
S thon this 3V Ib- 85 the fnest. c;aslesb-!o—undemtand Radio-Electronic tralning course
1§ i i on the market.
adio ";:,',m::nh;‘;;e the way i; The e
book ! d business 4 '
[f-owne ing in-
el MAKE MORE MONEY IN A

All you need 18 a little spare reading time plus a desire to get started

growing branches.

you basic Radio-Electronics —
R, FASTER, and at LESS COST,

big book. If it were broken
into sections and sold as a
serles of lessons, you'd regard
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MAIL THIS COUPON NOW!

MURRAY HILL BOOKS, inc.
Dept, RN-125, 232 Madison Ave,, New York 16, N. Y.

Enclosed find $5 (85.50 forelgn) for A A. Ghirardi’s 972
page RADIO PHYSICS COURSE book: or [J send C.0.D.
{in U.8.A. only) for this amount plus postage. In either event,
it 18 understood that I may return the book In 5 days for re-
fund it pot satisfactory.

Learn at home —EASIER, BETTER, FASTER

NOW to make more money in a better, more interesting future in
broadcasting, aviation radio, ¥-M, television, radio servicing, elec-
tronic manufacturing—or any other of Radio-Electronicy’ fast
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A Better Selection

LAKE!

Portable Pho-
nograph ca s e
in brown leath-
erette covering.
Inside dimen-
sions 17%”
long, 13” wide,
714" high. Has
blank motor
board and
opening for
speaker. As il-
lustrated
at left, special-
lypricedat .. .

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

at 36-95

Also blank table cabinets of walnut veneer in
the followmg sizes, with speaker opening on
lef.lilf)ront side: (*Note: *7 has center speaker
grill.

¥l 84" Lx5%” Hx 4 DS$1.95
#2 Z(0l4r  Ux 6?" Hx 5 DS2:75
#3 —135" Lx7% Hx 64" D $3.25
#7105 Lx7" Hx 54 D$2.50
¥8 —177"  Lx9  Hx 95 D$4.50
#9217 Lx 94" HxI0/5" D $5.50

*Spgake‘r Opening in_ center of front side.
Cabinets available in ivory color and Swedish
Modern. Write for prices,

POWER TRANSFORMERS
4, 5, or 6 Tube—6.3V at 2 amp.
50 Mill Power Transformer...p.$2'45
7, 8, or 9 Tube—6.3V at 3 amp.
70 Mill Power Transformer...p.$2'65
All types of radio cabinets and parts are avail-

able at Lake’s Lower prices. A
o £ large stock is listed in our cat-
£4

o alog.
T Dﬂ SERVICEMEN-—RETAILERS
2 _._.ﬁ_'__,_,__ N Join our customer list to day.
7

‘%'auro#

e catogt]

o Sales Co.

615 W. Randolph Street
Chicago 6, lIL
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Fig. 5. Theoretical diagram of the G.R. 720-A portable heterodyne frequency meter em-

ploying a “butterfly” tuning circuit.

oped by Mallory, Raytheon, Sprague,
and Magnavox, following the invention
by Samuel Rubin. Although more
costly, these tropical dry batteries
have roughly 5 times the service life
of equivalent-size batteries of zinc
case (—pole) and carbon rod (+pole)
construction; shelf life is in even
greater proportion. Comparative
curves (for the same current drain,
etc.) are shown in Fig. 4. The new
cell has a steel case (+pole) and zinc-
pellet contact (—pole); zinc foil and
impregnated paper, in jellyroll con-
struction and in combination with
mercuric oxide, are employed. Being
hermetically sealed, they are a solu-
tion to the problem of heat and humid-
ity. Other features: substantially
constant voltage throughout operating
life; same ampere-hour service life,
whether drain is intermittent or con-
tinuous.

Another battery contribution to por-
tability in ham gear is the Mini-Max
412, a 22% volt unit weighing only
2% " ‘ozs. Size 2" x 1%" x 23/32” or
roughly 309 smaller than the previous
type (of equivalent rating).

Equipment

Power Supplies.—Wartime develop-
ments in selenium, copper-oxide, and
vacuum (tube-type) rectifiers will be
reflected in postwar current supply
systems. If may be of value to know
that selenium types have been made
in ratings of 10 microamperes to 10,-
000 amperes.

For those amateurs who do not in-

Harmonics to the 20th (or 3000 mec.) are usable.

tend to work out their own design of
regulated power supply, a number of
commercial types are available, to
supply low or high d.c. The model 1110
electronically-regulated, 7-tube power
supply produced by Communication
Measurements is designed for rack-
and-panel mounting. It employs a
high-gain 2-stage control amplifier.
Output: 180 ma. from 300 to 320 v.;
total noise is under 5 millivolts. Reg-
ulation to less than 1 volt change, no
load to full load. Delivers rated out-
put with up to 109 line voltage varia-
tion.

A new device for which amateurs
may find some use is the Volt-box
recently developed by Superior Elec-
tric. It affords a current source of 7.5
amperes at 0 to 135 volts, from a 115-
volt line. Output is indicated on a me-
ter.

Amateurs in districts blessed with
a.c. line voltages that swing between
wide limits will be interested in the
Raytheon voltage stabilizer, capable
of holding voltage constant=* 4%
within 2 cycles, over an input range of
95 to 130 volts, without any problems
of maintenance or adjustment.

More efficient filtering is obtained
when the a.c. supply has a sine wave-
form. This characteristic has been
achieved in vibrator-type power sup-
plies devised by Electronic Laborato-
ries. Iron saturation and condenser
discharge time-constant are the con-
trol factors in this system. The devel-
opment may solve problems in porta-
ble equipment at high frequencies.

Fig. 6. In this representation of an experimental application of radar, a vertical dipole
radiates vertically polarized reflective pulses—a sort of radio altimeter working

horizontally—for use as a carradar or safety device in foggy weather.

Clifts,

sharp turns, etc., present problems which could be solved by roadside reflectors.

COAXIAL CABLE
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No. E-514, Table Model, AC or DC
Portrait of one of the new Temple
Radios* that will soon be making
new sales records.

*The complete Temple line will range from handsome
table sets to magnificent radio-phonograph consoles.

TEMPLETONE RADIO MFG. CORP.

NEW LONDON, CORNN.
Executive Offices — 220 East 42nd St., New York, N.Y.
“WHERE FM ALSO MEANS FINEST MADE’/
December, 1945 81
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NEW PROBE. Streamiined
Hand Fitting. Incorporafing
new High Frequency Diode

RANGES: =43
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 | 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.

7 »‘/e/ze/

ALL-STEEL
C’A BINET

@P&'ue&g; !/
Heavy gauge Steel Cabinet with three
drawers, each divided into nine adjust-
able compartments. Ideal storage for
your resistors, condensers, nuts, bolts,
ete. 113, wide, 113,” deep, 73" high;
drawers 2!4,"” deep. Weight, 18 lbs. A
swell buyl

WAREHOUSE

Write for our
FREE
Bargain Bulletinl

CLIP AND MAIL
COUPON TODAY!

(This offer good
only in U.S.A.)

Olson Badia Wearechouee 73E. Mill st., Dept. 1, Akron, O.

Please ship me one All-Steel Parts Cabinet by express. I eaclose $6.50
[Jcheck [Jmoney order. I will pay express charge upon arrival.

NAME. .... R T D I A S T + BT w 8 S
82

www americanradiohistorv com

Hash Filter.—Condensers intended
for use in hash-eliminating circuits
are usually employed in combination—
a paper condenser shunted by a mica
condenser-—to eliminate phase effect.
This results in, at best, one anti-res-
onant frequency. To eliminate this
effect—in circuits operating at fre-
quencies up to at least 100 mc.—
Sprague has developed the Hypass
unit. This is a capacitance/resistance
network designed to settle your hash
problems in all wave receiver circuits,
especially those which arise in mobile
equipment powered by vibrator-B sup-
plies.

Test Apparatus.—Little improve-
ment has been shown, on the whole, in
test equipment relating to ham radio
work. There are a few exceptions, of
course. Commercial equipment, how-
ever, will give us an insight of things
to come.

The Ballantine model 300 electronic
voltmeter is a test unit for those who
want something exceptional for work
warranting the expenditure, for an in-
strument reading from .00002-volt to
10,000 volts, with (approximately) 29
accuracy and with a frequency range
of 10 to 150,000 cycles; incidentally,
it is useful and usable as a stable am-
plifier with a gain of 70 db., flat to the
top frequency.

Frequency standards will become
essential pieces of equipment in ama-
teur radio installations. The Millen
#90505 instrument improved type will

| permit checking frequencies up to 50

me., against station WWV. A crystal
sealed in helium is accurate to 1 cycle/
me./°C., and controls the fundamental
frequency of a multivibrator.
Amateur models of pulse (square
wave) generators will find their way
on the market as soon as hams have
done a little work toward adapting
wartime pulse transmission to peace-
time activities. A commercial unit, in
fact, is available. This is the Meas-
urements Corp., model 79B. Charac-
teristics: pulse frequency variable

Table I. The following amateur frequencies
have been announced by the FCC. Those
below 28 mec. are tentative and subject to
ratification by international agreement.

FREQUENCY NUMBER OF
RANGE CHANNELS
{(Megacycles) (Each 5 kc. wide)
*1.605-1.8 39
3.5 -4.0 100
7.0 -7.3 60
140 -144 80
21.0 -2L.5 100
28.0 -29.7 340
50 -54 800
144 -148 1600
220 225 1000
420 -450 6000
1145 -1245 20,000
2300 -2450 30,000
5250 -5650 80,000
10,000 -10.500 100,000
21,000 -22.000 200,000
* This range is described in the FCC
release as assigned to police, aviation,
relay broadcast, special, Alaska, “dis-
aster communication” including amateur
disaster networks. It will not be avail
able for general amateur use.
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SPRAGIIE TRADING POST

A FREE Buy- Erchage -Sell Service for Radio Men

“ASK FOR
SPRAGUE ATOMS
BY NAME”

»\'w/,w*

LOAVLA CEL

THE IDEAL REPI.ACEMENTS FOR Al.l DRY EI.ECTROlYTIC CAPACITOR TYPES

EOR SALE—-R.C.P. #3504 tube tester, WANTED—Signal generator; Riders Man- WANTED—Supreme # 385 tuhe tester and WANTED—Complete radio service busi-
.1\12 ReA =104 auditorium speakers, $5 uals and radio tubes, Mac's Radxg Selv- analyzer or Supreme #89, John L, ller- ness or test equipment to run same, State
ea.; RUA GO receiver, $15; RCA #206 jce, 712 Romayne ave., Racine, Wise man, ¢L1 W. Locust st., Bloomington, I11. price, ete. Robert I, Cole, Craborchard,
lmxt‘ll)lu receiver, : 1 power Iv.ulm, West Va,
. Mujestic s e Colum- FOR SALE—Audels Radiomans Guide, FOR SALE- Weston #0669 vacuum tube

a Kolster 0.\ Yol. 9, and Audels 1Blectrical Iabrary, $5 voltmeter, working condition with
I;mngbmn, tor hoth, Dauiel Seidler, 4258 3. Maple- instructions 3. Val Obal, 4504 8. 4lst FOR SALE—New tuhes at OPA wholesale
N.J wood ave., Chicago 32, 1L st., Omaha, ceiling prices. Home Appliance Co.,
S. Olive st., Los Angeles 14, Calit

e

¢br.

FOR SALE—Triplett multipurpose tester  SELL OR TRADE—ove, 616, ossr, 5 WANTED Two 2.000 KC 1-f travstorm-

#1501 with directions anud test leads, high-power transmitting Luhns 127 speaket i
Operates on 117y, heeks tubes, ]upor with output transformer and 7 tcLIhmull sess, 2407 16th st., Lubbock, Tex
and electrelytie condensers; measures d-¢ radio hooks,  Wrire for Want sipnal
milliumperes 0-1-30-250 ma., ohms 0-1000- generator, tube  tester, signal tiacer or
LOM-T00M 10 meg., a-v Its 0-16-50- what have you? Mlnm\ Jo Pett, 609 I
250-500-1000v., —d-¢ voits 1l 11) 50- 170th st., Dronx, New York,
B00-1000%., decibel
Wil

WANTED—For export, large quantities
radio tubes and component parts.  Also

- 3 . complete scts.  Rohert I.  Shaffert, 501
e e, el Jhe e g ave, New Yok 17, N Y.

ad 30 ea
a5 G— V6GT, 841.10 i, g
ea., and 1—TIH7T, $§1.95

FOR SALE—National communication re-

Henries, 1 b . 3 A siver = bui n-crystal-filter and
Kool (-nmmuniv:mons reee 1. 8. Cole- n’(,ﬁyt‘E(?l—\:m\:pm 1{?‘;}&11)10 cn‘zmlm}lal]:d.:— (J‘u..ool(lﬂ;xowL ’\Yu()\wwy' LU i\(i‘l'ﬂ‘)n 111“£pe L‘itEI)u 0 sIfmunuj D.
5 - hee arre B S srooklyn 7 LY S e A : o4 ittsfic
g[l‘xgl;:l‘.s.l(JOl DI & L. ll(ln, Dallas 1, tion,  Lchophone, 1allicraliers, vte., 1o . {1]:1(.(:21a1d, P, O, Box #320, Pittsfleld,
use in haeratks and field.  Cpl F;) ’J\l,' WANTED—Dower transtormer for use on s
. :“”,”1, 8T8, 13 QM Co., SBN,  Nparton #6830 receiver, one high voliag

SELT, O TR 81 #1230 sie. 2 PPlat., Camp Lee, Va, 2 five velt and 1 three volt seconds FOR SALE—S&peed-0O-Meter PR-200 mul-
ren. and Cornell-Dubilier _('gmtlcnsgr ln'l(}i{u cenfer tupped windings,  Primary for 100 timeter only used few  times 30 ¢
fype 13D .:nhmh A-1 condition. Want Su- FOR SALE—Triplett 1210A tube tester, to v., 60 eyeles a-c. Wo Chambers, (. E. DBrickley, Brickley Xlectric buvmu
preme  #57L sienal opencrator, Wil pay $15; Model I3 multitester with  instrue- 3 Angelica st., Renssclaer, Ind, Farmland, Ind,
difference. J’ulllﬂ; J. Watkins, 120 Center tions, $37.50,  Tests ac-de volts, milli-
st., Bangor, Mich. amps, capacity, inductance, reactance and —Two battery o i

° e AR : ! 3 R = EONDu thervloncra el anal WANTED—Specific model car radio for

decibels, T W, Bakewell, 434 W, Locust generators need slight repairs. Want bat-

Tackard 110, vear 1941, Must have trf

. 8 t., Springfield, Mo. tery-operated  signal  generator in good & o
5]25{[““(S‘A‘I(En‘Tlr‘u’lllCr(}lx‘wl:‘{ﬁ“““f1\1?)1:1{1(:: o shape.  G. W, Selby, Columbia, N, C. )qu'l'isu};: 1’11 Sinith, % R. L. Van Osdol,
watts phone.  A-1, complete with  Mie. WANT Oxcittoreoil broudeast and po- - o - . .
and 500 volt v'n-m'mnrm power  supply, lice #32-1181 for Philco **10 Il( 1650 )NANT.EDf'.\\'z" it Sx-ﬂs,:\ recelver 1n
150, Will also sell Triplett #1500 tubs  Ke radio, K. V. Woodrelle, 2230 Bar- 200l condition, —Bill L. N SELL OR TRADE-—\Vestinghouse clectrio
t N‘IUMLM V- (E)M Westcott Llectric Serv=  clay st., Baltimore 18, JMd, Liast 9th sl Kansas Clty 3, Mo. motor 1/6 h.p. erinding and huffing out-
ice, Ontatlo, Ote . . R fit; heavy-duty Warner hiushplater elec-

WANTED—)Meissner Delauxe signal shifter o i W N T 34
ALE—DPhileo R-TVTL counier tube . e v e i Tn ™ T ey g3 tro-toal set. Want Rider's manuals and
FOR SALE TARGT,  TTISCYT,  INGGT E(\)‘F} Si“ wood l(;x()‘u?{mun\, Has “.);:; tost, (f‘f;}(l,’}:x“d”f“__ln IN\ “‘“d coils. Henry G test  equipment,  Lewis Goldstein, 1975
E IR 1’() o, 'l);{h‘(".'l‘ SRan $13.  Larason's Radio Navice, Martine- ARSI CHEGNR S AR Buthgate ave., Broux 57, New York, N. Y.
SR aten i T e burs, Ohio, FOR SALE—RCA portable radio 04137-1,
‘el to customer,  Standard Radio . hew, less hafteries; also new tubes
Nervive, 428 Mailn st., Ilamilton, Otiio. FOR SALE---Spraguc 1945 DeLuxe Tel- m orizinal cartons at O'A list.  Will

Omike RO checker.  Only slightly  used, trade t'nn(nl tuhes, Goodwin  Iiadio

WANTED—Tocation in small south or {\' thhxunps, Graut Court, Long Bianch, Shop, Rankin, 111,

westernn town for radio shop where there o elg

is no other repair shop.  IHayve own touls

and  equiptent. Moderate jent. RO URGENTLY NEEDED—Parts #3865 and 5 TIMES HONORED by

Rogers, 1652 Date ave., Allambra, Calif. # U864 for Phileco #76 radio, €, A, Stin- o os ' N N N
nett, 1721 Bim ave., Lynchinrg, V. distinguished service citations

FOR SALE—Complete N.1LL_ comse in . S

practical radio, servicing and m FOR SALE—Two. ca, J2L7/GT  and = —=

dising complete with television s ..ol AGT tubes.  Also one 35LG/GT tube,

ici R N
R D S T S G S YOUR OWN AD RUN FREE!

Fern st., New Orleans 18, La.
WANTEDfl rd radio  technical course s
Any n\;)e of late cditton. P.Ih.(. For three wartime years, the Sprague Trading Post helped radio

‘\:V“LI«_L' T1R7A(?1EIf]{lzl)[‘\[A'ﬁﬂllti .‘)lti(T\rg:g_— X Tasowic, Co. A, B3S04288, TUS ML men sell, trade or buy needed materials, Now, with the advent of
ol st Calexics, Calir, 2 Jot, Harrsow, Ind. Peace, this free advertising service will continue’ as long as the need
R . Calir, exists.

FOR SALE——]((‘I’ HT02 S g a81 .
. ven. s Triplett ‘{11,,;’1‘01 u(x‘wlluxl(nle *l‘m)w We'll gladly run your ad free in the first available issue of one of

Wperior  Channel analszer: multi-moeter the 5 magazines in which the Trading Post appears. All we ask is that
t: Riders 1 to 7 and other rwdio hooks it be written clearly and concisely, that it be confined to radio mate-

URGENTLY NEEDED-—Anv make cath-
ode ray osvilloscope.  Richard €. Mero,
820 (14‘(‘\1) Mu* Control \(lm()l Claxs 4

—i6 T.C., San Diego 53, Calif, as well as tubes, vesistors anmd Triplelt rials, and that it fit in with the spirit of this service.
free point checke Write tor list, Bucna
FOR SALE — Ttadio-phono-recorder and Radio Service, Box 23, Buena, Wash, As always we know we can count on you to use Sprague Condensers

public address, dural-speed motor, mag- and Koolohm Resistors—and to ask for them by namel
o R

netie  cutting head  with  two mikes, 2 WILL TRADE—G.1[.Q. airplane engine

Hary speakers,  Portable, AMod- and ecash, or cash 11'01 a good Hallierafters HARRY KALKER, Sales Manager
Method Radio Shop, Doex , Glen- 3 or S-20. B, Jml\u 22 \lculmuu,
dive, Mont, Hudson Ialls, N.

RN-125, SPRAGUE PRODUCTS Co., North Adams, Mass.

Jobbing distributing organization for products of the Sprugue Electric Co.

o

T RECISTEREE: i Fatelr ormce:

Obviously, Sprague cannot assume any responsihility, or guarantee goods, services, etc., which mlght be exchanged through the above advertlsements
December, 19435 83
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_FORTHE
. SERVIGE
DEALER

We have, ready for immediate delivery, a com-
plete stock of tools, replacement parts, inter-
communication systems, public 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,
SRR _-\\}-\ ready for
| —
| | assembly.
|
$23.75
— ! Cat. Neo.7-691

A two-band, superheterodyne kit with all
tubes, speaker, chassis, and all parts for easy
assembly. Broadcast 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 5%x8x3%.,

Exclusive at WRL!
Qur latest flyer . . .
12 page V-J edition
of merchandise and
radio values. .FREE,
Handy Tube-Base

Cajculator ,.... 25¢
Giant Radio Reference
Map, 31x4} ft...15¢

| MAIL TODAY rwi2
| Wholesale Radio Laboratary |
744 West Broadway Council Bluffs, lowa
[} Rush WRL Multitesters. Cost, § |
B Send____6-tube AC DC Kits and cabi- |
nets. Cost, $ |

[ I want a tube-calculator. 25¢ enclosed. |
E,] Ship me your radic map. 15¢ enclosed I
|

|

|

|

|

Send me your new V-J Flver free

Enclosed is $.; Balance C.0.D.

o State
T am [] an amateur; [] experimenter;
[] service man.

We invite industrial Inquiries
for electronic eguipment and
devices of all kinds.

QUICK SERVICE FROM LEC
“same day’’ delivery service
from the heart of the nation
. . « 0n anything in radio.
Order today.

Wholooale,
_.Illllﬂ"l.llﬂl_l_l II!_II_S
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REFLECTOR SCREEN

between 60 and 100,000 cycles; pulse
width, 0.15- to 50 microseconds; out-
put, approximately 150 volts, plus. A
built-in carrier modulator applies
‘pulse modulation to any r.f. carrier
below 100 mc.

‘ Precision frequency calibration up
to 2000 megacycles is possible with a
Lavoie harmonic frequency generator.
Output voltages which are multiples
of 10 mec. or 40 mec., with crystal-con-
‘trolled accuracy, are selected by
means of a switch.

| For measuring and monitoring am-
' plitude-modulated transmitters, Gen-
|eral Radio offers (1) a frequency me-
ter with a range of 0 to 60,000 cycles,
I = 29 of full scale, and (2) a frequen-
cy monitor for carrier ranges of 1500
kilocycles to 200 megacycles, with
* .0039% accuracy. They possess a
| number of advantages over prewar
equipment.

Another G.R. item, of use in ham
work, is the 720-A heterodyne frequen-
cy meter, range 30 mc. to 3000 me. The
instrument is continuously variable
between 100 and 200 mc., fundamen-
tal; frequencies above and below are
measured by harmonics. A loud-
speaker is self-contained; headphones
plug in for weak beat notes. A new
circuit known as the butterfly (Fig. 5)
provides high power (without sliding
contacts) at ultra-high frequencies.

New Hammarlund tuning devices
will employ a technique not previously
associated with 600 mec. operation. It
permits the construction of conven-
tional resonant circuits.

So much for the few components we
have had room to mention, and merely
stating the claims made for the re-
spective items. Now let’s see where
some of them may fit into the ham pic-
ture as a whole.

Radar—eor ““Reflective Pulse
Transmission®

Right here we wish to emphasize the
fact that radar has made an indelible
impression on the art. Its ramifications
are many, and its effects far-reaching,
general opinion at the moment to the
contrary notwithstanding.

www americanradiohistorv com

Fig. 7. A beam antenna array, along the lines of radar “bedspring” antennas.
may aid hams to increase the range of v.h.i. transmitters and receivers. The
type shown here employs 24 half-wave dipoles, horizontally polarized, connected
in and out of phase. Wire mesh reflectors extend along rear. ¥2 wavelength away:
directors and more reflectors will increase the effectiveness of the array.

Radar is a coined word, derived
from the phrase which describes its
basic function: radio detection and
ranging. In radio d.f. (direction find-
ing), a directional receiver locates a
point source of primary radio signals.
In radar, a directional receiver locates
a point source of secondary radio sig-
nals.

In radar, unlike radio d.f. little con-
trol of the (secondary) radiation is
possible, and therefore, sources of sig-
nal reflection are unwittingly disclosed
upon reception of coded impulses.

In radar, as in radio d.f. if the re-
ceiving antenna is properly arranged,
the source of the signals may be lo-
cated in azimuth and zenith, and plot-
ted with respect to the points of the
compass.

Effective radar performance is
based upon these fundamental condi-
tions:

(1) Generation of short pulses,
timed or coded, at long intervals;

(2) Radiation of these pulses on a
beam in a given direction; and,

(3) Reception of these pulses, as
reflected, and electronic analysis of
the time-distance relationship of the
coded impulses.

From these roots will grow and
branch a host of important applica-
tions. Meanwhile, hams with a flair for
sports soon may take up radar hunt-
ing, inasmuch as large birds even now
may be spotted through fog, etc, at
distances up to several miles. Or they
may try out on land, radar anti-colli-
sion equipment on the ubiquitous ja-
lopy, for use in fog as suggested in
Fig. 6. On the water, they may use
the equipment on motorboats, in the
dual role of an anti-collision device
and as a direction finder. Radar oper-
ation ranges between 100 me. and sev-
eral thousand; that is, a few centime-
ters, depending upon the service re-
quired. In some types of service,
through the use of an electronic
switch or fast-operating relay, the
same antenna may be used to trans-
mit and receive, as shown by block
diagram, Fig. 6. '

True, there’s lots of experimenta-
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Meet the MALLORY T C>” Capacitor!

OU’VE heard that good things

come in small packages—and

this Mallory “TC” proves it!

This capacitor is actually smaller
than most cardboard types, but is
superior in every respect. It’s en-
closed in aluminum, then hermeti-
cally sealed, then protected by
insulating tubes against possible

“shorts.”

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

APPROVED

T o= CW -

A Tiny Tubular That®s New (o the Market

Just introduced, the “TC” is but
one of a series of Mallory tubulars
including single capacity, dual com-
mon negative and dual separate

section units.

izes range from 246''x 174" up an
S ge from ¥’ x 124* up and
there’s no sacrifice in ripple current
rating or any other characteristic.

See your Mallory distributor!

PRECISION PRODUCTS. !

1945
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TRIGGER CONTROL...
EASY HANDLING

Pats. Pending

® The BAKER Flash is the revolutionary gun-type soldering
iron that answers industry’s demand for a FASTER, HANDIER
tool, for precision work in close places.

The tip flashes to soldering heat almost instantly following
pressure on the trigger control. Correct temperatufe for most
efficient work is easily maintained, overheating and unneces-
sary oxydation avoided, cleaning and re-tinning time saved.

Natural gun gtip; 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. WV.nte !or
Completely equipped for immediate operation from 110-volt c n-elc:r
transformer or from standard storage battery. sl
Information

Distributors—Here is Something You Can Get NOW—
Something You Can SELL NOW-—Interesting proposition. L4

ORDER SAMPLE TODAY—Only $4.75 Postpaid
With Transformer $8.85—Send Check or Money Order

BAKER.PHILLIPS COMP AN‘Y 3058 LYNDALE AVE. SO.

MINNEAPOLIS 8, MINNESOTA

Through Instant Speuking Contact

With BELfone you touch a key and talk with any individual in any
department of your plant or office. Easy. clear-toned. direct, two-way con-
versation between your desk and as many key points as you wish. Standard.
time-proved BELL units fit emy intercom need. or any combination of require-
ments, and matching units may be added at any time, should your require-
ments change or grow. Write for BELfone details today!

BELL SOUND SYSTEMS, INC. B
[?OO ESSEX AVE. “COLUMEUS 3, OHIO

EXPORT OFFICE: 4800 EUCLID AYE;, CLEVELAND 3, OHID -
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tion involved in these ideas, but it’s
duck soup for that segment of the ham
fraternity which we might dub the ex-
perimental fringe. Other features of
radar, not mentioned here, will be
adapted to his needs by the communi-
cations amateur.

Miscellameous Aectivities

Facsimile—or impulse recording—
has shed its cocoon and, through the
exigency of World War 2, emerges to
spread its gossamer wings. While ad-
vanced amateurs may resort to the use
of photographic film, for high contrast
and detail, the excellent black/white
range and considerable definition ob-
tainable through the use of Alfax pa-
per will interest the average radio am-
ateur who wants to experiment with
facsy. Alfax is an electro-sensitive
paper with controlled moisture which
is easily maintained until use by pack-
ing in sealed tin cans; and by treating
it chemically, after recording, it may
be used to obtain blueprints. One so
slow—3 sq.” per minute—facsy can
now deliver a page the size of Rapio
NEwS in about a minute. :

Impulse recording on photographic
paper, film, electrolytic paper, and
perhaps in ink, will expand into color
work, just as this possible achieve-
ment was demonstrated, here and
abroad, before the war. It was your
senior writer’'s experience to witness
American color-facsy experiments on
paper, around 1939, and to see birds of
paradise and other examples of gor-
geously-colored French recordings on
paper and silk, several years earlier.

The development of prewar televi-
sion was aided and abetted by the
work of VK3JU (the late Ross A.
Hull), WIAL (James A. Lamb),
W2AKFE (Philip Rosenblatt), W2KJL
(Marshall P. Wilder), W2DKJ (Ar-
thur Lynch), W2GJR (William Still),
W2IUP (Howard C. Lawrence), and
other licensed hams. We conclude
that postwar 2-way television, in
black-white, color, and 3 dimension,
will interest a still larger number of
radio amateurs as soon as tubes and
a few basic components become avail-
able. (Mr. Kit Manufacturer, are you
listening ?)

Not every electronic application will
spring full-blown into ham radio. Per-
haps, in time, the M carrier induction
method of communication, employing
wayside wires, may help bridge a gap
in amateur activities, especially in ru-
ral areas. Aireon Mfg. Corp. has tak-
en the lead in its commercial develop-
ment as a means of relieving traffic
congestion on more established meth-
ods of communication.

Recording will again interest many
hams but, whereas previously only
discs were employed, tape and wire
will present advantages. Cellophane-
tape recorders will climb down from
broadcast studio and enter the ham
shack. Their use will accelerate ex-
perimental work by affording the
equivalent of a stand-by station opera-
tor for monitoring the results of field
tests. Paper-tape recorders and in
some cases transmitters have been im-
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ECHOPHONE MODEL EC-IA

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 é-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,
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Atlention!
RADIO STATION
ENGINEERS!

HARVEY-

can now maoke
immediate delivery on

hallicrafters

Model §-36-A V.H.F.
RECEIVERS

o &6 00 0 0 & 0 5 & o

FM-AM-CW 27.8 1o 143 Mec.
Covers old and new FM Bands

The Mode! S$-36-A is probably the most

versatile V.H.F. receiver ever designed.
Covering a frequency range of 27.8 o
143 Mc., it performs equally well on AM,
FM, or ‘as a communications receiver for
cW telegraphy. Equipment of this 1ype
was introduced by Hallicrafters more than
five years ago and clearly anticipated the
present trend toward improved service on
the higher frequencies.

Fifteen tubes are employed in the $-36-A
including voltage regulator and rectifier.
The RF section uses three acorn tubes. The
type 956 RF amplifier in conjunction with
an intermediate frequency of 525 Me.
assures adequate image re|echon over the
entire range of the receiver. The average
over-all sensitivity is better than 5 micro-
volts and the performance of the $-36-A
on the very high frequencies is in every
way comparable fo that of the best com-
munications receivers on the normal short
wave and broadcast bands.

The audio response curve is essentially flat
within wide limits and an output of over
3 watts with less than 5% distertion is
available. Output terminals for 500 and
5000 ohms and for balanced 600 ohm line
cre provided.

NOTE: For those requiring higher frequeney
1eceivers, Harvey can now supply from stock
the Hallicrafters Model 8-37, with a frequency
range of 130 Me. to 210 Mc.

Telephone Orders fo LO 3-1800

...00.0............00.............0........................

RADIO COMPANY

103 WEST 43rd 5T., NEW . YORK IB,H.:\'.
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proved by McElroy, Teleplex, and Me-
canitron, to name 3 companies. Work
by Lear Radio, Utah Radio, and others,
in recording on wire for Government
agencies will be applied in ingenious
ways by amateurs working with field
equipment as well as fixed-station set-
ups; there’s no reason. why proof of
reception cannot be made on location,
upon wire, and later dubbed to perma-
nent records (tape, disc, or wire). In
the latter connection the pocket-size
wire recorder rccently developed in
collaboration with Armour Research
Foundation may prove of value; inde-
pendent work cn this type and size of
recorder has also been done by Brush
Laboratories.

Frequency-selective filters have
been greatly improved, so that relays
in the output circuit may be operated
on closely-adjacent channels. Audio

-| Development discloses that one her-

metically-sealed model weighs only 10
0zs., has 25 db. discrimination at %4-
octave with bandpass + 1% db. over
+3% of mid-frequency. A Freed
Transformer unit provides 5-channel
selection. Such filters may find appli-
cation in ham relay setups, in which
one ham station may trigger an unat-
tended relay station, at a remote point,
and thereby extend the range of the
first station, perhaps even to trans-
continental distances.

Visual tuning in the manner exem-
plified in Panoramic receivers will ap-
peal to advanced hams, and will aid
greatly in handling heavy traffic by
permitting an entire ham band, or sev-
eral bands, to be continuously moni-
tored while awaiting an opportunity

" |to make contact with one of several

busy stations. Perhaps other applica-
tions of this type of equipment, in
which transmitters are identified as
pips along a horizontal line on a cath-
ode-ray tube, will be found by ama-
teurs employing manufactured or
home-built band scanners. One com-
mercial model is the Hallicrafters
S-35.

Diversity reception will.soon become
popular as an effective anti-fading
means for handling traffic on several
of the ham bands. The market awaits
suitable receivers embodying wartime
developments. Signal shifters also will
regain a place in amateur radio trans-
mitter set-ups.

In order to acquire a better per-
spective, let us consider a few of the
factors involved in ham operation at,
let us say, about 2500 megacycles.

For operation at frequencies in this
region, many changes in our installa-
tions will be noted as antennas, cir-
cuits and tubes, all involve specialized
techniques.

Elaborate antennas at proper height
and location, will aid in compensating
for much of the equipment to which
we are accustomed, by helping achieve
greater distances with less power. Ro-
tating beams with a dozen dipoles, and
more, in proper phase relationships,
will become common. Remember, at

these real high freguencies, you can
literally put a dipole and several re-
flectors in your hat!

wWwWWwW americanradiohistorv com

Hermetic sealing marks an advance
in meter consiruction. protecis move-
ment against atmospheric conditions.

In Fig. 7 a portion of an early-type
radar antenna is shown. This general
type of bedspring, employing a multi-
ple array of dipoles connected in- and *
out-of-phase, and with reflector sys-
tem, was utilized in ranging anti-air-
craft artillery, and may lend itself to
amateur radio experimentation.

Not only must power be radiated,
but it must also be transmitted from
the generator and in v.h.f. operation
this subject is of exceptional impor-
tance. To transfer power from oscil-
lator tank to radiator, well-designed
and properly terminated transmission
lines must be employed; below 1000
me., it is probable that coaxial lines
wiil continue to be employed, but at
higher frequencies, rectangular wave
guides constitute a convenient and
much more efficient means of energy
transfer.

In 2500 mec. operation, multivibra-
tors will probably operate in con-
junction with quartz crystals, as the
source of frequency, because of the
difficulty of multiplying crystal funda-
mentals to the required degree. For
example, to generate a frequency of
2800 mc., it would be necessary to mul-
tiply a 40-mec. crystal frequency 70
times, and the resulting 70th harmon-
ic would be almost imperceptible, un-
less amplified, due to the low energy
available at the fundamental frequen-
cy. The multivibrator is rich in har-
monics of high power at high frequen-
cies, in contrast with crystals, whose
harmonic frequencies are highly at-
tenuated. (The rate of oscillation of
a multivibrator, by the way, is con-
trollable from a few millionths of a
second to hours).

According to grapevine information
from the slipstick boys, even the multi-
vibrator soon may be superseded by
dynatron oscillators, employing spe-
cial dynatron tubes (along the lines of
highly efficient types developed by
Western Electric), due to the fact that
much greater power is obtainable from
the latter at v.h.f. fundamentals.

It probably will be desirable, if not
essential, to deliver virtually pure d.c.
to tube plates. This may be accom-
plished economically by supplying
high-frequency currents, up to several
thousand cycles, to the plate trans-
former primary, thus greatly increas-
ing the efficiency of filters. In any
event, well-regulated power supplies
will be needed.
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Federal Industrial Power Tubes are rated on the
basis of actual performance under the same severe
operating conditions found in industry . . .

Not from nominal design center values nor from
operation under ideal conditions . . . but from actual
tests in industrial heating equipment operating with
and without work in the load circuit.

TFederal tests include conditions where the char-
acter of the work changes during the heating cyecle
and each exacting test is designed to assure long
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service and economical performance from every tube-
that bears the name . . . Federal.

Write for information about Federal’s “better”
industrial power tubes.

TECHNICAL DATA FOR TYPE I'-7C25

Maximum Ratings for Maximum Frequency of 50 Mes.

DC Plate Voltage 3500 volts
DC Plate Current 1.25 amp.
Plate Dissipation . p . . 2500 watts
T'ilament Voltage . . . . ‘ . 11.0 volts
¥Filament Current 2 27.5 amps.
Overall 1leight .°  app. 7"

Maximum Dldmeter A g . 3%
Supplied with 6* flexible copper leads, 2 on each terminal

Type of Cooling g Forced air
(Also supplied for water- coohng, type F-5302)

Newark 1, N. J.
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Ot of T Laboraltissies

comes o« ratlroad communications

Island

HE ENGINEERING STAFFof the Sperry Gyro-
scope Company, in collaboration with en-
gineers of Rock Island Lines, has perfected a

new system of railroad communications.

_ : Designed especially for railroads by Sperry
"o Spérry‘s REcdareh Laboratory wheq;ml,!qilroqd L and tested extensively by Rock Island, this sys-

tions System was designed and developed ~tem offers to the railroad industry microwave
: applications, secret until now, which Sperry’s
vast enginéering group developed during the
war years in co-operation with the U. S. Navy.
With the aid of Rock Island engineers work-
ing in their specially equipped Electronic Car,
the Sperry system has been completely tested

and proved.
Sperry’s Railroad Communications System
makes possible for the first time clear, audible

signals through tunnels, deep corges, and the
& 5 s P gorges,

usual terrain and atmospheric conditions en-
Rock Islond’s Mobile Electronic Loborotory where equ

o . » .
e o s . Fak countered in railroad service. No man-made

SPERRY GYROSCOPE COMPANY, INC.
Yeviscorn 01/ /ﬁe e%emy %o/c/w/ea/t'on B
gfcad@w/}n/ée/éékh(/- <« +- GYROSCOPICS » ELECTRONICS

90 RADEIO NEWS
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or atmospheric disturbance interferes with
vital business!

Automatic relay stations, employing hereto-
forc-restricted radar components that can be
substituted for overhead land hnes in treach-
erous storm arcas, will link way stations and
headquarters,and provide a continuous enroute
connection between trains and wayside points.
A spectally designed antenna provides any
required degree of directional control.

Rock Island Lines, whose ¢*sole purpose 1s
to provide the finest in transportation,”1s being
equipped with a Sperry Railroad Comununi-
cations System.

If you would like our help in planning
a complete radio communications system to
expedite the handling of your freight and pas-
senger traffic, write our Industrial Department

for further information.

December, 1945

' SPERRY RAILROAD
COMMUNICATIONS SYSTEM

Microwave applications for
the first fime

Designed especially for rail-
roads '

‘Grenter Runge-

Increased Signal Strength

FM Signal Audibility through
any kind of interference

Any degree of Directional
Control ‘

- Suitable for indoor and out-

door installations

Available in both VHF and UHF

www americanradiohistorv com
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SUPREME
MODEL 571 OSCILLATOR

Has fundamental
bandsof 65-205KC;
205-650 KC; 650-
2050 KC; 2050-
6500 KC; 6.5-20.5
MC; Range on har-
monics to 82 MC.

No. 13001..$48.41J

SUPREME
MODEL 599 TUBE AND SET TESTER
0.2 to 1500 DC Voits; 0.2 to 600
AC Volts; 0.2 MA to 600 MA; 0.2 to
600 Output Volts; 0.1 Ohm to 20
megohms. All ranges—1000 chms per
Volt.

No. 13002....0000venn....$48.95

TRIPLETT
MODEL 625-N
VOLT-OHM-MIL-
LIAMMETER
D. C. Voltage
ranges with dua
sensitivity (10,000
and 20,000 ohms

per Volt.)
A.C.Voltage rang-
es at 10,000 ohms
per Volt.

No. 13012 $36.75

TRIPLETT
MODEL 2432
SIGNAL
[ GENERATOR
ki Ranges: 100-300
1 275-900

| KC;5-14 MC;13-
| 30 MC.Scale:ap-
proximately 45”
total using 6 arcs
of approximate-
ly 315° each.

No. 13018..00iiivnnnnnnn. ve.. 54875

ORDERS SHIPPED IN SEQUENCE
RECEIVED. 25% DEPOSIT, BAL. C.O.D.

Send for Free Catalog
to Dept. Al

RADIONIC
EQUIPMENT COMPANY

“Chancellor Radio”

170 Nassau Street, New York 7, N.Y.
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Although new tube types are avail-
able for specialized application at
these frequencies, surprising results
can be secured with conventional tubes
in proper circuit arrangements. IFor
example, if the radar principle of pulse
transmission is employed, as it will be,
such tube types as a pair of 807s may
be used since power may be supplied,
at high voltage, only momentarily.

We conclude on an intriguing note:
Experiments seem to indicate that
perhaps even frequencies formerly
considered line of sight (without re-
course to relay stations—either man-
ual or automatic) may bridge conti-
nent and ocean, granting sufficient
transmitter power and receiver sensi-
tivity, our previous concept of range
having been predicated on the per-
formance of low-efficiency and out-
moded prewar equipment.

(The writers wish to extend credit
and express appreciation to “Bill”
Harrison, W2AVA for cooperation in
the preparation of this article).

—B0-

The Audio Chanalyst
(Continued from page 34)

10-ohm connection, the latter of

: which is used for direct loudspeaker

testing. A built-in 600-ohm load re-
sistor is included for amplifier termi-
nation use in silent monitoring prac-
tice. The loudspeaker can be switched
in and out at will to provide an audi-
ble signal; since it is operated at much
less than its normal capacity, its load-
ing effect is almost negligible.

The amplifier channel is also de-
signed to be used as a substitution unit
for checking the performance of am-
plification systems or any type of
audio amplifier. It can be substituted
as a complete unit to check the gain
between an input source (such as a
microphone), and a loudspeaker, or it
can be used sectionally to substitute
for any defective stage of an ampli-
fier under test. Provision is made to
operate a defective amplifier by sub-
stituting a high-gain voltage amplifier
section or an intermediate or power
amplifier section of the Audio Chan-
alyst as a temporary replacement unit.
A signal applied to an amplifier under
test can be routed through a section
of the Audio Chanalyst which bridges
any possible defect; the same signal
can then be returned to the operative
part of the amplifier being tested.

Another very useful application of
the Audio Chanalyst is found in the si-
lent or audible monitoring of inter-
mittent amplifiers. As mentioned be-
fore, the four individual sections of the
amplifier can be used independently,
thereby playing an important role in
checking intermittent operation of any
amplifier under test. Three check
points can be simultaneously moni-
tored, one by the voltmeter section,
another by the indicator eye, and the
third by the speaker channel. In this
connection the three sections can be
applied to give a constant check on a

www americanradiohistorv com
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Fig. 9. This matching transformer is
not supplied with reqular equipment
but as an accessory. It has a tapped
primary of 250 ohms and a secondary
of high impedance for use as an input
transformer to the amplifier. It may be
used as either a balanced or an unbal-
anced input for microphones or a line.

signal such as might originate in the
oscillator section to determine when
that signal is altered by an electrical
defect in an intermittent amplifier
undergoing test.

Built into the new Audio Chanalyst
is a complete beat-frequency oscillator
which serves as a signal source for sig-
nal tracing and impedance measure-
ments. The oscillator channel provides
voltages in the audio-frequency range
of 20 cycles to 10,000 cycles and may
be used as a testing device for check-
ing a complete audio system, speakers,
and other audio-frequency devices. The
output level is variable, with a maxi-
mum of about one volt. The output
of this oscillator can be introduced di-
rectly to an amplifier at low level or,
if desired, the oscillator output can be
amplified by the last stage, or the last
two stages, of the amplifier channel,
thus providing a high-level signal for
checking power amplifiers. The oscil-
lator frequency can be controlled man-
ually throughout the most commonly
used part of the audio spectrum. This
makes it possible to test loudspeakers,
either with the one-watt output of
the Audio Chanalyst or with the sup-

Fig. 10. Impedance checking. Below is shown
the control setting for measuring impedance
of 50 ohms at 1000 cycles. The impedance of
several speakers across a common line can
be easily determined by employing the Audio
Chanalyst. After this is determined, it is
a siaple operation to connect these speakers
{fo the proper lug on the output transform-
er, as depicted by the schematic diagram.
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(Left to right) The operator punches the problem

dota on tfape, which is fed into the computer. The
solution emerges in the teletype receiver. Relays
which figure out the problem look like your dial

In designing the gun-control systems
which shot down enemy planes, Army
ballistic experts were faced by long
hours of mathematical calculations.

So Bell Laboratories developed an
electrical relay computer. It solved
complicated problems more accurately
and swiftly than 4o calculators work-
ing in shifts around the clock.

Resembling your dial telephone svs-
tem, which secks out and calls a tele-
phone number, this brain-like machine
selects and encrgizes electric circuits to

EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CONTINUED

December, 19135

correspond with the numbers fed in.
Then it juggles the circuits through
scores of combinations corrcsponding
to the successive stages of long calcula-
tions. It will even solve triangles and
consult mathematical tables. The
operator hands it a series of problems
with the tips of her fingers — next
morning the correct answers are ncutly
tvped. Ballistic experts used this calcu-
lator to compute the performance of
experimental gun directors and thus to
evaluate new designs.

telephone system.

In battle action, Electrical Gun Di-
rectors are, of course, instantancous.
Such a director helped to make the
port of Antwerp available to our ad-
vancing troops by dirccting the guns
which shot down more than go% of
the thousands of buzz bombs.

Everv day, your Bell System tele-
phone calls are speeded lw calculators
which use electric currents to do sums.
Even now, lessons lcarned from the
relay computer are being applied to
the extension of dialing over toll lines.

BELL TELEPHONE LABORATORIES
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!,-“f OF AMERICA’S RADIO DEALERS
2 Radio dealers, too. recognize the factors that long ago

,.-"': made Ward Antennas most popular with auto manu-

] facturers and dealers. They see the top quality. preci-
.-"': sion workmanship., and now the new war-created
designs that make Ward better than ever! The world’s

/' finest antennas for car and home were made. are made.

and will continue to be made by Ward. Place your
order for Ward Antennas now!

! e
/ Km\, BUY VICTORY BONDS

THE WARD PRODUCTS CORPORATION
1523 EAST 45th STREET . CLEVELAND 3, OHIO
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plementary power of any other ampli-
fication system.

If it is desired to match the oscilla-
tor output with a low load impedance
of any external device, the signal can
be taken off at the two binding jacks
marked line. The signal at this point
will have an output suitable to match
load impedances of 10 ohms, 250 ochms,
or 500 ohms, dependent upon the posi-
tion of the amplifier output selector
switch. It is possible also to obtain
an attenuated low level output at 500
ohms, when the amplifier output is
connected to the internal load. The
line binding jacks then provide a sig-
nal 60 decibels below the level across
the internal load resistor, which may
be operating at one watt or less.

An innovation in the design of com-
mercirl audio testing devices is in-
cluded in the new Audio Chanalyst,
which makes it possible to operate the
beat-frequency oscillator channel au-
tomatically. A repeating sweep of fre-
quencies between 0 and approximately
3000 cycles is provided for loudspeak-
er testing; it will be found extremely
useful in locating defects in multiple
speaker installations. With the sweep
on, maintenance engineers can walk
from one speaker location to another
listening for the characteristic buzz
of a defective speaker as all speakers
respond to the sweep range.

The Voltohmmeter Channel

The design of the voltohmmeter cir-
cuit, characterized by excellent sta-
bility and linearity, is principally that
of the famous Junior VoltOhmyst,
which has provision for high input
resistance measurement of d.c. volt-
ages in six ranges up to 1000 volts.

The ohmmeter section will measure
up to 1000 megohms with only 3 volts
of internally supplied d.c.

A new feature added to the VoltOh-
myst circuit and introduced with the
design of the Audio Chanalyst, is a
diode circuit. This circuit is capable
of measuring, throughout the audio
spectrum, the r.m.s. value of a sine
wave or 70.7 per-cent of either posi-
tive or negative a.f. peak of any mag-
nitude up to 100 volts. The presence
of odd harmonic distortion in a test
signal can be ascertained by compar-
ing opposite peaks in switching be-
tween a.f. 1+ and a.f.— on the selec-
tor. The input impedance of the a.f.
voltmeter with its cable will depend on
the frequency which it is desired to
use in making a voltage measurement;
for 1000 cycles the impedance will be
approximately 25,000 ohms with a
shunt capacity of -about 150 mefd.

The diode is also shunt-connected
and its emission current is balanced
by a reversely connected similar diode
in a circuit which produces linear out-
put. For operation on the 500 and
1000-volt ranges, a two megohm volt-
age divider precedes the diode. While
this arrangement does affect the above
characteristics, it provides an extend-
ed range for low-frequency a.c. read-
ings where it is practical to use an
electronic voltmeter with its common

ground connection.

RADIO NEWS
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In medieval times discriminating knights journeyed to’
Toledo, Spain, to obtain hand-wrought blades of steel.

Only the famed guildsmen of Toledo could produce the
flawless metal from which they fashioned graceful foils
and swords of sleek beauty.

For hundreds of years these proud guildsmen stamped
their guild marks or signatures on their creations.

A few firms today still preserve that spirit of crafts-
manship. You find it in the plants of Detrola Radio.
That is why the “guild mark” of Detrola Radio on a
radio receiver, record changer or other electronic instru-
ment is a guarantee of production quality. The world’s
finest merchants, and their customers recognize the
value of this mark.

TERNATIONAL DETROLA CORPORATION\WDETROIT 9, MICHIGAN

DevioteRadis B
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HENRY
- RADIO

is delivering
REGEIVERS

We are delivering
the following models:

National NC-240-C,

less speaker .« . 225.00
National One-Ten . . .. 56.10
National HRO Sr. . . 197.70
Hammarlund HQ-129X,

less speaker . . . 129.00
Hammarlund Super Pro
| with speaker 318.00
Hallicrafters EC-TA ., . 29.50
Hallicrafters S20R . 60.00
Hallicrafters $22R 74.50
Hailicrafters 39 . . 110.00
Hallicrafters $§X-25 94.50
Hallicrafters $X-28A 223.00
Hallicrafters $36A 415.00
RME-45 with Xtal, S Meter,

speaker . . . . . 166.00

Mail, phone, or wire your order.
Demand may exceed supply for a
few months. Reserve your receiver
early. No priority required. No
restrictions, You can send $5.00
and pay balance C.O.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-
the - lowest

tisement at prices

shown. Your inquiries welcomed.

HENRY RADIO

BUTLER, MISSOURI AND
LOS ANGELES 25, CALIF.

““WORLD’S LARGEST DISTRIBUTORS
OF SHORT WAVE RECEIVERS" .
96

The voltmeter, calibrated to read
power output in decibels with controls
set to read a.f. voltage, may be used
as an output meter (Fig. 6). Decibel
indications can be obtained with the
Audio Chanalyst in two convenient
ways—first, as a voltage ratio equiva-
lent having no stated zero level (i.e.,
a voltage gain of 3 to 1 equals a gain
of 10 db. regardless of the actual input
or output voltage); second, as a volt-
age or power gain referred to a given
value, such as a defined zero level (i.e.,
a 600-ohm line output may be 10 db.
which means that the voltage meas-
ured across 600 ohms would be approx-
imately three times the voltage given
for the zero decibel value).

The Electronic Indicator

The electronic indicator channel
consists of a 6E5 eye and its associated
circuit components. The indicator has
a high input impedance and may be
used as a quick means of indicating
the presence or absence of d.c. or a.c.
voltages and their relative intensities.
The indicator is not a voltmeter; it
merely differentiates between high,
medium, and low d.c. and will indi-
cate the presence of a.c. (a.f.) voltages
in a circuit by the shadow action of
the magic eye.

The electronic indicator is ideal in
checking amplifiers in which connec-
tions are doubtful, as in determining
socket voltages of unmarked tubes, or
in cases where it is desired to locate
the presence of voltages up to 1000
volts. There is no danger of damaging
meters and it is not necessary to
switch ranges in making preliminary
checks. The indicator should be the
first choice when doubtful voltages are
to be checked. It is truly a high-speed,
fool-proof testing device!

Negative d.c. woltages may be
checked from approximately —4 volts
to —1000 volts. Voltages down to 1%
volt or less will be indicated, although
they are not always sufficient to close
the eye completely.

With sufficient voltage to close the
eye, it will remain closed as long as
the probe is connected to the voltage
source being checked. When the probe
is removed, the shadow angle of the
eye will slowly return to the normal
Zs-open position. The higher the ap-

plied voltage, the more slowly will the
shadow return; the lower the voltage,
the more rapid will be the return to
normal (Fig. 7). By noting the time
required for the shadow of the eye to
return to its normal position, it will
be possible to estimate the voltage
value being checked.

Positive d.c. voltages are checked
the same as negative, but the eye sha-
dow, instead of closing, will open, thus
indicating positive polarity.

As described above, a negative d.c.
voltage causes the eye shadow to close
and a positive d.c. voltage causes it
to open. An a.c. voltage composed of
alternate positive and negative peaks
will, therefore, cause the eye shadow
to swing in both directions. When
a.c. or audio voltages of 4 volts to 1000
volts r.m.s. are applied to the probe,
the eye will show a partial illumina-
tion over its entire reflecting area. The
partial illumination is due to the om
and off time of the a.c. voltage swing
in either direction. Sine waves be-
tween 0 and 30 cycles will be indicated
by their flickering and constant ampli-
tude, while speech and music can be
identified by the inconsistent flicker-
ing of the illuminated area.

The Speaker Channel

The speaker channel consists of a
built-in electrodynamic speaker. The
field acts as a choke in the power
supply circuit of the amplifier and os-
cillator channels. Voice coil connec-
tions are made to the output trans-
former of the amplifier channel
through the amplifier switch when the
latter is in the speaker on position.
The speaker may be used to monitor
the output of the amplifier channel
and to supply a sound-pressure field
for microphone comparisons.

Speaker volume has been held at a
low level by placing a series resistor
in the voice coil circuit. This low
level is purposely used to avoid speak-
er overloading, and to reduce the tend-
ency of acoustic feedback when micro-
phones are used in the vicinity of the
Chanalyst.

Impedance Testing

Impedance checking is made rather
easy by the substitution method, in
which two principal sections of the

Fig. 11. The Audio Chanalyst may be used to check accurately the Gain of any stage.

. TO
CHANALYST

PROBE—SIGNAL INPUT TO CHANALYST
START AT PLATE OR HIGH LEVEL
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CONSTANT
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MIXER
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MOBEL 2413 LINE VALUE

7 T SpeedChek

MORE FLEXIiBLE « 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 5)2", 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.

www americanradiohistorvy com

Square Line

‘memb :e,\ru--«o;f:_ the
NEW TRIPLETT

® Authoritative tests for
tube value; shorts, open
elements, and transcon-
ductance (mutual con-
ductance) comparison for
matching tubes.

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

® Line voltage adjustment
control.

® Filament Voltages, 0.75 to
110 volts, through 19 steps.

® Sockets: One only each
kind required socket plus
one spare.

@ Distinctive appearance

with 4/ meter makes im-

pressive counter tester —

also suitable for portable

use.

ELECTRICAL INSTRUMENT CO. srurrron, onro

a7
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...are sure
winners!

Yes, when you require speedy
precision on intricate hard-to-

reach jobs, you'll find a tip to

fit the Ungar soldering pencil

that will bring success. The

ruggedly built Ungar soldering

tool weighs only 3.6 ounces,

is perfectly balanced and

handles like a fountain pen.
Length, 7 inches...heats in 90
seconds, draws only 17 watts

and can take plenty punish-

ment. Unit complete with any

ane tip sells for less than %$2.

Please order from your nearest

Electronics distributor,

No..538 Chisel
Tip, made from
Elkaloy A, Tip 7

No. 537 Pencil )
Tip, made from __4f 4
Elkaloy A, Tip _' ;

%' dia.

Stoendard
Tip, made from
Hard Drawn
Copper

No. 539
Extra Hot,
made from
Tellurium

flec#w?bols e

_ LOS ANGELES .r_.:, CALIF.

Audio Chanalyst are combined by
means of patch cables (Fig. 10). Im-
pedance can be read directly by com-
parison with a built-in calibrated var-
iable resistor when the electronic indi-
cator is used to determine the identity
of voltages across both the impedance
and the calibrated resistor. This is
especially helpful in matching speaker
lines, line transformers, and in indi-
cating choke-coil values.
Signal Traeing

The amplifier channel is used for
signal tracing. In such tracing, the in-
put stage of the channel section to be
used should be comparable to that of
the stage in the amplifier under test.
Controls on the Audio Chanalyst
should be adjusted so that a signal
may be heard from the speaker. The
gain controls of each stage should be
set to the lowest level consistent with
fair audibility. As the test lead is
moved from the input of the amplifier
under test to the plate of its first tube,
the voltage in the amplifier channel
should increase, thereby raising the

| volume at the Chanalyst speaker. This

gives an audible indication of gain.
Before the operator proceeds in prob-
ing along the signal path, the original
sound output level should be restored.
This is done by deducting approxi-
mately the same amount of gain as
that realized by the change in pickup
points. To balance out this gain, it is
merely necessary to turn the input
gain control to a lower level. If the
signal is still too Ioud at its lowest
level, the input cable plug can be
transferred to the succeeding stage
of the amplifier channel.

Checking

is essentially signal
increased degree of
accuracy. Gain measurements need
not be based on actual voltages, but
on relative values of increases or de-
creases in voltage change from a given
input level. This is essential in Iocal-
izing insufficient gain first discovered
by signal tracing. It is seldom neces-
sary to measure the gain of the entire
amplifier to determine the point of
gain deficiency (Fig. 11).

Monitoring Intermittent
Operation

Intermittent operation of an aud10
amplifier may be attributed to a num-
ber of causes, such as defects develop-
ing spasmodically in tubes, resistors,
and condensers in its circuit. This in-
termittent condition may be difficult to
observe with ordinary test equipment
because many of the usual tests will
cure the intermittent condition tem-
porarily while they are being made.

With the independent units of the
amplifier channel connected to three
different sections of the amplifier un-
der test (Fig. 8), and with a constant
signal applied to its input, each unit
of the amplifier channel can be set
to indicate any change in that signal.
Any intermittent condition can then be
isolated to that section of the ampli-
fier in which a change in signal level
is automatically indicated.

Gain
Gain checking
tracing plus an

www americanradiohistorv com

Any one stage or combination of the
four stages of the amplifier channel
may be used to bridge comparable
stages of an amplifying system, either
as a check to determine improper op-
eration or as a temporary replacement
for defective or inoperative stages.
The procedure is generally a matter of
substituting the stage of the amplifier
channel that has sufficient gain to
match the bridged section of the am-
plifying system. In most cases con-
nections are made from the high-im-
pedance output of the last satisfactory
signal point in the defective amplifier,
through the probe lead to the input
jack of the amplifier channel used. The
output of the amplifier channel is then
connected to the input of the stage fol-
lowing the bridged section.

Tube Testing

The proper operation of any vac-
uum-tube circuit depends on the par-
ticular tube type that has been se-
lected and the limitations of that type.
Whether it be an amplifier, rectifier,
inverter, mixer, discharge tube, or
other, the functional use of the tube
and its related circuit are inter-de-
pendent. This suggests the possibility
of making dynamic tube tests with sig-
nal tracing equipment or the electron-
ic indicator. Any tube or its circuit
can be quickly checked by these effi-
cient testing devices.

As an example, the location of in-
operative amplifier tubes can be deter-
mined by signal tracing to the point
of failure which is invariably quicker
than removing all tubes to test them
separately. Replacement of a known
good substitute tube, if available, is
the fastest way to prove whether or
not the original tube was defective.
When a substitute tube is not avail-
able, the presence of a signal at both
grid and plate of an amplifier tube
will indicate that it is operative.

When weak tubes are suspected as a
cause for a low output signal, the prin-
ciples of signal tracing can again be
used to determine, by comparison, the
lack of gain in one or more stages.
When a Iow gain, or loss, is encount-
ered in any particular tube, causing
doubt as to its operating efficiency,
gain measurements will clear up the
uncertainty.

Construction

The new Audio Chanalyst is the
pride of its designers. It is ruggedly
built to give long faithful service (Fig.
3). Convenience, too, is featured in
the hinged-top chassis; all parts are
instantly available by Iloosening two
quarter-turn locking screws. The
ohmmeter batteries can be replaced
without removing the instrument from
its case and, as all adjusting and cali-
brating controls are accessible through
plugged holes in the case, the controls
can likewise be reset without remov-
ing the instrument.

Applications

Any service engineer would balk at
the idea of carrying a test instrument

RADIO NEWS
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... now, in a striking new

package for profitable service business

Key to the powerful N. U. merchandising
plans that are now ready to go to work for
service dealers—is the most striking package
design in the radio parts field.

In this smart, modern, stream-line con-
tainer, all N. U. branded products will be
packaged—adding tremendously to their shelf-
display and eye-appeal.

You can count on it—nothing has been left

ADIG® T

Deeember, 1945

undone to make the National Union family of
products the most profitable of all for the
service dealer. In engineering, in product per
formance, in sales policy, and in merchandis
ing—the N. U. line is in a class by

itself in meeting today’s needs of the
Service Dealer and Parts Distributor.

NATIONALUNION RADIO CORPORATION
NEWARK 2, NEW JERSEY

1O

99
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FPHONG-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.

£ I 3

We also manufac-
ture all types of
coils and pick-ups.
Send your specifica-
tions and we will
gladly quote prices.

# g H

Write for our new,
illustrated literature.

We regret our inability
to answer previous in-
quiries, but assure you
that information is now
being mailed.

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. most advanced electronic achieve-

Designed and produced by an organi- ments, )

zation devoted exclusively, for mcre

than seven years, to the perfection of Send for the catalog ...compare New-
fine sound equipment, they embody comb with others..,you'll ind no other

all the practical benefits of today’s amplifier bas 50 many advantages.

g O F
S O U N D Q y A Lt laly Y

AUDIO PRODUCTS €0,

MANUFACTURERS

DEPT. F 2815 S. HILL STREET, LOS. ANGELES 7. CALIFORNIA.

wwWwW americanradiohistorv com

as heavy as the Audio Chanalyst on
every service job. It never was de-
signed with any such intention. It
was designed, rather, to fill a need for
audio test equipment that would be
very useful and efficient in solving
problems in which the effectiveness of
the usual smaller type instrument
ceases. Factors such as the impor-
tance of the job, the nature of the
trouble, the size of the installation,
and the weight of the equipment, gov-
ern decisions as to the advantages of
transporting component sections tc a
shop test-bench, or bringing adequate
testing methods to the installation
(Fig. 5). Common sense based on ex-
perience will soon indicate the better
move. Some service engineers choose
to keep an Audio Chanalyst in the car
while they are on service trips, just in
case they may need a compact test
bench in emergencies or for difficult
problems.

For sound equipment maintenance
of large industrial installations, an
Audio Chanalyst at the distribution
center is highly desirable to insure a
minimum of interruptions to the sound
system arteries, which are constantly
gaining in importance in their relation
to production.

As time goes on, the sound men will
probably show increased appreciation
of being able to procure one instru-
ment capable of testing everything
from microphone to speaker. The
Audio Chanalyst provides him with
what is probably the first complete
commercial test set, designed to meet
the needs of his specialized business.

—B0—

| International Shortwave l
| (Continued from page 52)
|

ANKARA WANTS LETTERS

Radio Ankara, TAP, 9.465 (31.70 me-
ters) was heard at 3:30 p.m. EST, Sun-
day, October 7, with its weekly fea-
ture, Postbag; excellent signals; an-
nounced they would be on at 4:30 p.m.
EST, Sundays, thereafter, and would
be heard to Great Britain at 3:30 p.m.
each Monday and Thursday.

Radio Ankara opens and closes its
Postbag radiation with oriental music.
Answering a listener’s question, TAP
reported use of 20 kw. power. They
will verity.

TAP is requesting reception reports,
suggestions, and comments. “More and
longer letters, with plenty of ques-
tions” are sought, they state. The ad-
dress is simply Radio Ankara, Anka-
ra, Turkey.

* * E3

BBC'S NORTH AMERICAN SERVICE

Several changes have recently been
effected in the BBC’s evening North
American service, now scheduled:

To eastern North America, GSP,
15.31, 4:15-5 pm.; GRG, 11.68, 4:15-9
p.m.; GRH, 9.825, GSU, 7.26, 4:15-11:45
p.m.; and GSL, 6.11, 9:15-11:45 p.m.

To western North America, GVZ,
9.640, 4:15-11:45 p.m.

RADIGC XEWS


www.americanradiohistory.com

Miniature components to match the new
“proximity fuse' miniature tubes. Output
and input transformers, and reactors with
dimensions 9/16" x 3/4" x 5/8".

7

UTC Special Series components: cover the

entire range of amateur and low priced

PA requirements . . . attractively cased
. economically priced.

>

ALL PLANTS 150 VARICK STREET .

Typical of the spetial units produced by
UTC is this high gain, 100 cycle, matching
transformer. Primary impedance 500 ohms,
secondary impedance 37,500,000 ohms,
shielding suitable for—160-DB signal level.

v

5R°ADCAsr
W Sy

UTC linear standard tronsformers are the
ultimate in high fidelity design . . . fre-
quency response guaranteed * 1.5 DB
20 to 20,000 cycies . . . Low wave form
distortion . . . Extremely low hum pickup

smer, Coap.

NEW YORK 13, N. Y.

E£XPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y., CABLES: “ARLAR"

Becember, 19143

101
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TRANSFORMERS
Iy,
ELECTRONIC

& Designed to meet your speci- g
fications, mechanically and
electronically.

Open type, plastic impregnated
transformers provide adequate
weatherproofing for certain
applications,

This special Radic Power trans-
b former consists of primary wind-
ing, high voltage secondary

winding and filament winding =

THE ACME ELECTRIC & MFG. CO.|

CUBA, N. Y,

|

To Africa, GWL, 7.205, 9:15-10:45
p.m.; and GVU, 11.77, 8:15-9 p.m. and
9:15-11:45 p.m.

Via Leopoldville, Belgian Congo,
now on 9.745, directed to both Eastern
and Western North America, 8:15-9
p.m. and 9:15-11:45 p.m.

English newscasts in this service are
at 4:45, 5:45, 6:45, 7:30. (Radio News-
reel), 8:00, 9:060, 11:00 (Radio News-
reel repeat for West Coast), and 11:30
p.m.

BBC transmitters scheduled for the
morning and afternoon North Ameri-
can Service include GSP, 15.31, 7-9
am., 9:15 am.-4 pm.; GRG, 1168,
2:30-4 p.m.; and GVQ, 17.73, 11-11:15
a.m.

Incidentally, the BBC expects to use
additional special frequencies this win-
ter for the West Coast in its evening
North American Service. This was dis-
closed by Robert L. Thorp, BBC En-
gineer in New York, in a letter to Au-
gust Balbi, Los Angeles, recently. Mr.
Thorp alsc indicated that the Leo-
peldville transmitter will use two or
more frequencies at the same time for
better reception during the winter
months. Mr. Balbi has suggested the
use of a lower frequency such as 7-
megacycles, since last winter the 9.78
frequency of Leopoldville faded out on
the West Coast by midnight, EST,
when the BBC could not be heard
either direct or via Leopoldville, Lon-
don often faded out by 311 p.m. EST

even on the 7- and 6-megacycle bands
last winter, Mr. Balbi reports.
* * *

REPORT FROM ENGLAND

From Darlington, Durham, England,
Martin Harrison, formerly - of British
Columbia, writes that the Director of
Foreign Broadcasts, FZI, Radio Braz-
zaville, French Equatcrial Africa, is
anxious to receive reéception reports
of FZI's transmission tc North Amer-
ica at 5:15 p.m. on 9.440. The address
is Poste National Francais, Brazza-
ville, French Equatorial Africa.

Mr. Harrison lists the following
schedules of Radiodiffusion Francaise,
Paris:

9520-—To North America, 7:55-
10:45 p.m.; to Poland, 12: 30 12:45
a.m.; to Germany, 4:30—4:45 and 3:30-
3:45 p.m.; to Czechoslovakia, 3:45-5
p.m.

11.845-—To North America, 7:55-
10:45 p.m.; to Middle East, 12 mid-
night-12:15 am., 5-5:15 am. 11:30
am.-12:15 p.m.; to Poland, 12:30-12:45
a.m.; to Hungary, 1-1:15 a.m.; to
Rumania, 10:15-10:30 a.m.; to Bulga-
ria, 10:30-10:45 a.m.; to Yugoslavia,
10:45-11 a.m.; to Italy, 11-11:15 am.;
to Greece, 11:15-11:30 a.m.; to Germa-
ny, 3:15-3:30 p.m.; to Austria, 3:30-
3:45 pm.; to Czechoslovakia, 3:45-4
p.m.; to Guiana, 4:15-5;15 p.m.

15.240—To New Caledonia, 10-10:45
p.m.; to Middle East, 12-12:15 a.m., 5-
5:15 am.; to Turkey, 4-4:15 am.; to

This chairside radio is one of the many new models of radio receivers now in pro-

duction.

A lamp or vase con be set permanently on top of this radio beccuse the

phonograph is conicined in a compariment which slides to left or right, depending
on where the radio is placed. The 7-tube radio has an 8-inch specker with a Di-

Fusa-Tone grill for equalized sound diffusion.
Album storage space is provided in the rear

10-inch records or ien 12-inch reccrds.

The record changer handles tweive

of the cabinet. This model is available in mahogany, bleached mahogany, and walnut.
ECA Radio says thot this is the fizst chairside model which can be convenientiy serv-
iced. When servicing is necessary the top is removed, exposing the entire chassis.
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Here it is ... a preview of what the RAULAND
Theatre Television Projection Equipment will
look like. This product of many years of
development, while not yet available, is now
in daily operation in the RAULAND Laboratory-

Pictured at left is a television projectiom

installation in a London theatre before the H 8
b R e e Theatre, projecting scenes as they occur on a

i ith Gaumont-British, Lid., . a
B o Ly R full size theafre screen. Here, advanced
rights to all present and future television )
patents and processes of these British pio- reﬁnemenfs are belng COI"leOI"lﬂY added to
neers, thus combining the most advanced . . .
television thinking of two continents, to feudy fhlS eqUIpmenf fol’ the time when Thecfre
bring the finest in revolutionary entertaine . .
ment to the American Public. Television wiil make its public appearance.

. RADIO - RADAR - SOUND - COMMUNICATIONS - TELEVISION |
Electroneering is our business
THE RAULAND CORPORATION e CHICAGO 41 ILLINOIS
December, 1945 103
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'.Spéed' peacetime goods
to market with...

QZ

Tippard

Electronic and Electrical
Test Instruments!

Get off to a flying start without stops
with Clippard precision laboratory or
production instruments for electronic and
electrical calibration, testing and inspec-
tion. Thirteen busy years experience. Six-
teen separate types of instruments built
for checking components and final test-
ing of Navy V.I. proximity fuse! Rou-
tine production of parts for this project
by the hundreds of thousands! What are
YOUR laboratory or production instru-
ment needs? Write Clippard for quotes,
TODAY!

"NEW!

A sturdy self-
contained labora-
tory instrument,
Weston metered,
for calibration
and test of A.C.
meters and vace
uum mb%l vcﬁlt-
meters. ighly K
accurate Sou‘b;ce of known voltage in 1/10
volt steps from O to 111, or in 1 to 1110
volt model. Engraved panel. Quartered oak
case. Write for details.

MR. SERVICEMAN: See Clippard’s new line of
rugged, versatile lest equipment, Custom
built, yet priced within reach of all who
want instruments of laboratory caliber. In-
quiries invited from those sincerely interested.

Electro-Magnetic Windings
R.F. Coils Sub-Assemblies

1440 CHASE AVE,

CINCINMATL 23, O,

ro4

North Africa, 5:30-5:45 a.m.; to Indo-
China, 6-8 a.m.

11.730—To Tahiti, 11-11:45 p.m.; to
various European countries, 10:15-
11:30 a.m.; to Middle East, 11:30 a.m.-
12:15 p.m.; to North Africa, 1:15-2
p.m.; to Belgium, same; to A.E.F., 2-3
p.m.; to Guiana, 4:15-7 p.m.

9.560—To Middle East, 12 midnight-
12:15 a.m. 5-5:15 a.m.; to European
countries, 12:30-1:15 a.m., 4-4:15 a.m.;
to Indo-China, 6-8 a.m.; to Europe, 6-
11:45 a.m.; to Poland, 12:15-12:30
pm.; to England, 2-2:15 p.m.; to
Europe 2:15-3 p.m.

9.620—To
10:45 p.m.

17.765—To Indo-China, 6-8 a.m.

15.350—To Indo-China, 6-8 a.m.

Mr. Harrison listed the following
schedules of Radio Brazzaville:

11.970—To France, 12 midnight-4:45
a.m., 50-kw., with rhombic aerials, and
4:45-8 a.m. with Chereix aerial; to In-
do-China and the East, 11 a.m.-4 p.m.;
to North and South America, 4-8 p.m.;
English news at 7:15 a.m., 1:45, 3:45,
5:15, 6:30 p.m.

15.595—To Syria, the Near East,
and the USSR, 4:45-5:30 am.; to In-~

North America, 7:55-

PENTODE vs. TRIODE OPERATION
By HERBERT S. BRIER

NY receiver using a pentode or
A tetrode in the output stage can
have its quality definitely im-
proved at the cost of a new bias re-
sistor, if it is not now necessary to run
the volume control wide open for sat-
isfactory output.

We all know that better quality can
be obtained from class “A” triodes as
output tubes, but we go on gaily using
pentodes and tetrodes, because of their
large output and high amplification
factor. Actually, neither of these fea-
tures is nearly as important as we
sometimes think.

Let’s compare a 6F6 connected as a
pentode with the same tube connected
as a triode. (These figures apply to
2A5's and 42's as well.) Assume a
plate voltage of 250. An output of 3.1
watts at 8.5% distortion, with a peak
audio voltage of 165 at the grid, is
obtained with the pentode connection.
The same tube, as a triode (screen
grid connected to the plate), has an
output of .8 watts at 6.5% distortion,
with a peak audic voltage of 20 on the
grid.

At first glance, the difference be-
tween 3.1 watts and .8 watts seems
tremendous, but is actually only six
db., which, in ham language, is just
one “S” point. The slight additional
voltage required on the grid simply
means advancing the volume control
a little more.

The guestion might arise whether a
2% reduction in distortion is worth

bothering about. Definitely yes.
Really, the improvement is more than
this, because the distortion shown in
the tube manual is measured across a
pure resistance load—which no
speaker is—in the plate circuit. And
it is well known that changes of
speaker impedance have much less
effect on triodes than on pentodes.

The diagram shows how to make
the changes; tie the screen grid to the
plate, and change the value of the bias
resistor. .

“Ah,” you say, “but the tube manual
recommends a load resistance of 7000
ohms for the 6F6 as a pentcde, and
4000 ohms as a triode. That means a
new output transformer.”

Luckily, this is not true; the higher
impedance will reduce the output
slightly, but it will reduce the distor-
tion more. Using a triode-connected
6L6 in place of the 6F6 will give an
output of 1.3 watts at 6% distortion,
with the impedances almost perfectly
matched.

Any of the other pentodes and
tetrodes should work well under these
conditions, if the voltage is held to
the rated screen voltage, and the bias
resistor adjusted so the total current
does not exceed the rated current of
the tube.

Impedances will be satisfactorily
matched as long as the output trans-
former has a primary impedance of
5,000 ochms or more.

Method of converting a pentode connected tube to triode operation. The cathode bias re-
sistor should be changed to 650 chms for 6F6. 42. and 2A5. and to 480 ohms for BL6 tubes.
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Ward Leonard Vitreous Enameied incorporate refinements and develop-
Wire-Wound Resistors and Rheostats ments brought about through the war
are now available at radio parts period.

distributors.

Write for your copy of the Radio and
Better than ever before, because they Electronic Resistor Catalog.

WARD LEONA 1C CO.

BRadio and Electronic Distributor Division

53 WEST JACKSON BLVD., CHICAGO, ILL.

IWARD LEONARD G772
' ACCEPTED M EASURE OF QUALITY "N 2000

December, 1915 105
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... Remember . ..

As you read below the many other
features of this pioneering instrument,
remember this: It is a Simpson instru-
ment, with all that implies in creative
engineering research, in controlled
testing and manufacture. Simpson pro-
ducts are not “assembled”, they are
engineered and built in the Simpson
plant. Practically every component
part, from the dial and movement to
the beautifully designed panels and the
bakelite cases and panels, is made by
Simpson. It is this that makes Simp-
son’s the “instruments that stezy accu-
rate” with ideas that stzy ahead.

SIMPSON MODEL 330 MUTUAL
CONDUCTANCE TUBE TESTER

1. Size— 154" x 914" x 615",
e— 3

wood—construction .
coid covering, cormers
i her, rustproof hardware

ble cover with slip type hinges.
Heavy molded bekelite, beauti-
3 ed finish. "Alt characters,

ded for oll types oFtubes
socket positions. g

ary switching
plion above).

;hch%e';{t’rgls_.' - 3
ests tubes with voltsge applied auto-
. matically over the entire operating
* range and under conditions approxi-
mating actual operation in a radio set.

Ask Your .}obber

b=

» Décembér,a ié)/l."i

& -

and dial divisions are cn=

corporated to indi-

T

lelhe thds enslocernend a reee
cia trne lube [m[h@y éégéﬂé
7

The New Simpson Mutual Conductance Tube
Tester Brings To Radio Servicemen and Dealers
An Entirely New Method of Testing Tubes And
A Revolutionary New Switching Arrangement!

Tube manufacturers consider that a radio tube has reached the end of its
usable life when it falls to 70% of its rated value. Until now there has never
been an instrument to test tubes in percentage terms.

But now here 75 such an instrument. The new Simpson Model 330 tests
tubes in terms of percentage of rated dynamic mutual conductance—a com-
parison of the tube under test against the standard rated micromho value of
that tube. The colored zones on the dial coincide with the micromho rating
or the percent of mutual conductance, indicating that the tube is good, fair,
doubtful or definitely bad. Thus, at a glance, you can check the tube against
manufacturers’ ratings. If, for any reason, it becomes desirable to know the
actual value in micromhos, the percentage reading may be easily converted.

This is the way tubes should be tested —the way testers always should
have worked — but Simpson is first again in bringing this needed develop-
ment. It tests tubes with voltage applied automatically over the entire
operating range, reproducing more completely than ever before the actual
conditions under which a tube functions in a radio set. No instrument, not
cven delicately adjusted-laboratery-devices; carrdo this 100%. But this new
Simpson Mutual Conductance Tester approaches.perfection as never before,

Besides this revoiutionary new method, Simpson offers you'an equally
revolutionary switching arrangement. The circuit is so arranged that, even
though there are numercus combinations possible, very few switches require
moving to test any one tube. Many of the popular tubes are tested in the
“‘normal’”’ position without moving any of the nine tube circuit switches.

el

Ten push button switches and nine rotating switches of six positions
each provide infinite combinations in tube element and circuit selection.
Only a few settings are necessary for the most complicated tube. The tube
chart provided is arranged for quickly identifying the tube and serting the
controls. - ]

3 When vou have finished a tube test, the Automatic Reset takes over to
speed and simplify the next test. Just press the reset button and instantly all -
switches, both push button and rotary, return to normal automatically!

Here is-the test instrument you have had a right to expect from Simpson.

- Wit eater flexibility in its circuit and switching arrangement thdn any

_1,?;{[)‘: provided s arranged for ; ;
uickly identifyi ube and setting
5 { r 5 b

.other. test
-It’s the ‘tester

an provide, it gives maximum provision against obsolescence.

new era. - 4 2 38
3 1 .

SIMPSON ELECTRIC’' COMPANY.: -
5216 W. KINZIE ST., CHICAGO 44, ILLINOIS |

1

o o =

\ WATCH FOR OTHER SIMPSON DEVELOPMENTS .,,THEY ARE EQUALLY 'WORTH‘ WAITING FOR

A e
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o Radio Parts
S ad Q ge? *‘ ) |

 SUPERIOR INSTRUMENTS Co. {  COMPLETE
Multitesters & LINE OF

MODEL PEIOD g S e s MICROPHONES

JUST THE THING FOR

t

A CHRISTMAS GIFT! 2
2 Burner Electnc Hot Plate :

5 3 Heat B
High Quality "

¥ materials used

throughout

Comnlet: with batteries, ready s

gemze, 27’°

RADIO CITY PRODUCTS
MODEL 442-A

3”7 square meter has a_movement of 200 mlcro i
ampcres and a sensitivity of 5,000 OHMS PER 4
VOLT. All scales can 365 i

Complete Lme of Publ:c Ad-
dress Systems . . . hard to get

. be easily read. R
'MODEL 492 & ? .
Vot — ohm — milliameter $ ¢ radio parts . . . everylhmg to
up to 50 megohms, 5 8 n

L ea. meet your reqmrements

F.O.B. CHICAGO . WRITE DEPT N FOR OUR LATEST CATALOGUE . AII formgn ordor: payublo in U S Iund: N

"'RADIO PARTS COMPANY

612 W RANDOLPH ST., CHICAGO 6, ILLINOIS

i YA e YA .. Lo ety Xty XS, Y
o X e YT X i SR o

Doughnut Coils for electronic and telephone purposes.
High Permeability Cores are hydrogen annealed and
heat treated by a special process developed by DX engie
neers. Send us your “specs” today—ample production
facilities for immediate delivery.

DX RADIO PRODUCTS CO.

GEMERAL OFFICES 1700 N, CLAREMONT AVE, CHICAGD 27, 1L, U5.A.

the heart of a u-od receiver
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do-China, 5:30-8 a.m.; news same as
on 11.970.

9.440—To France, 11 am.-5 p.m., 12
midnight—5:45 a.m.; to North Amer-
ica, 5-6:45 p.m.; to South America,
6:45-8 p.m.; news same as on 11.970.

17.527—To Indo-China, 12 midnight-
4:45 a.m.; to France, 4:45-5:30 a.m.
and 5:30-8 a.m.; to South America, 11
a.m.-4 p.m.

Transmitters on 15.595 and 9.440 use
50-kw. power.

Radio Polskie, 6.115, Lublin, Poland,
signs at 3:40 p.m. with a Communis-
tic slogan; uses a woman announcer.
News in English is heard at 3:30 p.m.

Mr. Harrison, who recently moved
from Canada to England, has been us-
ing a friend’s short-wave receiver oc-
casionally since his arrival in Britain.
He expects to get a receiver of his own
early in the year, when we'll have
some more of his fine reports.

* * *

NEW

A late flash from August Balbi, Los
Angeles, indicates definitely that the
station on 6.04 is Rangoon, Burma,
heard with English news at 9 a.m.;
good signal; and on 11.85 or 11.86, with
English news at 9:30 or 9:35 a.m.; on
11.85-6, Radio Rangoon is on to 11 a.m.
or later.

Radio National Belge, 17.845, Brus-
sels, is reported with a fair signal, 6-7
a.m., broadcasting in French to Leo-
poldville; may have an announced
transmission at 11 a.m.

CKEX, 11.90, Sackville, N.B,, is re-
ported testing, 3:45-5 p.m.

COBL, 9.833, Havana, Cuba, has re-
turned to the air with good signals,
7:15 a.m.-11 p.m. This station was for-
merly COCM; relays CMCM.

HI8Z, 7.212, Santiago, Dominican Re-

public, reported testing 7-9 p.m.; fair
to good signal.
Radiodiffusion Francaise, 11.845,

Paris, is now being heard in parallel
with 9.520 and 9.620, to North Amer-
ica, 7:55-10:45 p.m.; English news is
at 9:30 and 10:30 p.m.

German stations reported relaying
to the American networks are DHTIN4,
Berlin, 7:35 p.m.; DHTB, Berlin, and
DHTB2, Wiesbaden, reported to op-
erate on 8.135, 12.005, and 15.860; the
latter reported with Armed Forces
Radio Service programs, 11 p.m.-2 a.m.

Reports continue to come in that
Z14, 15.280, Wellington, New Zealand,
has been heard testing at 12 noon.
ZLM5 (also reported as ZLN5), 15.500,
of the New Zealand Post & Telegraph
Department, has been reported testing
irregularly since August 28, 10:30-
11:02 p.m., strong signals,

YNBH, 7.008, Managua, Nicaragua,
Radio Panamericana, reported, 6-10

p.m.

WVLC, 10.380, Manila, reported on
this new frequency at 12:15 a.m.

Radio Portuguesa, 12408, Parede,
Portugal, reported 8 a.m.-4:30 p.m.
with good signals, relaying CS2ZA;
carries many Lisbon programs. (Har-
ris, Mass.)

EDV10, 7.105, Madrid, Radio Seu, re-
ported signing off with march at 6:25

RADIO NEWS
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zlis 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 mere 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

OUT IN DECEMBER

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 innovation is the use of anaglyphs, “three-
dimensicnal” pictures of phenomena heretofore seen only
in two dimensions. Viewed through glasses supplied with
the book, they are invaivable 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.

December,

RIDER MANUALS (14 VOLUMES)

Volumes XIV to VI . . $12.50 each volume
Volumes Vito lll. . . 9.50 each volume
Abridged Manvals I to V

(| volume) . . $15.00
Avtomatic Record Changers and

"Recorders . . . . . . . . 7.50
The Cathode Roy Tube ot Work

Accepted authority on subject . . . 4.00

OTHER RIDER BOOKS

Frequency Modulotion

Gives principles of FM radio . $2.00
Servicing by Signol Tracing

Basic Method of radio servicing . . 4.00
The Meter at Work

An elementary text on meters . . . 2.00
The Oscillater at Work

How to use, test and repair . . . . 2.50
Vacvum Tube Voltmeters

Both theory and practice ., . . . . 2.50

Avtomatic Frequency Control Systems
—also avtomatic tuning systems .

A-C Calculation Charts
Two to five times as fast as slide rule . 7.50

Hour-A-Day-with-Rider Series— .
On ""Alternating Currents in Radio Receivers'”
On ‘‘Resonance & Alignment”’
On “Automatic Volume Control”’

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. I3 E. 40th Street, New York Cable: ARLAB

2 RIDER MANUALS

i N Compoiots

They Provide Schematics and Essential Servicing Dota on American Mode Rodio Receivers.

1945
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p.m.; recently moved from 7.010; heard
with fair to good signals, 3:30 p.m. to
sign-off. ‘

The Swiss transmitter on 15.875,
heard 2:20-2:50 p.m. with English
news at 2:20 p.m., is reported to use
the call, HEKS5. (Another source lists
it as HER5.)

Paris can now be heard 6-6:45 a.m.
on 15.350 and 17.765 in parallel with
15.240 and 9.560 to North Africa and
the Near East.

ICD, 16.395, Rome, is being heard
with point-to-point broadcasts around
8 a.m., frequently directed to New
York.

* * *
CHANGES

The Voice of America in North
Africa, 6.040, Algiers, was recently
heard signing off at 5:30 p.m., relaying
New York. This station is now sched-
uled 12:30-6 p.m., however. On 11.760,
this North African transmits, 6 a.m.-
1:30 p.m., and on 9.610, 1:45-6 p.m.

Radio France, 12,120, also in Al-
giers, has been heard to new sign-off
at 5:30 p.m. This transmitter is re-
ported to be relaying Paris to Europe,
3-5 p.m., followed by news and music
irregularly to around 6 p.m. sign-off.

Radio Splendid, 3.430, Buenos Aires,
Argentina, relays LRS to sign-off at 8
p.m. LRY1, 6.090, Buenos Aires, opens
at 5:45 a.m. with good signals; 7-7:30
has news followed by American re-
cordings.

Radio Vienna, Austria, is reported
to be heard simultaneously on three

transmitters, 12.125, 9.832, and 7.160,
scheduled 12 midnight-2 a.m. and 1:30-
8:30 p.m. The 12125 transmitter is
best, with 9.832 often buried under
London.

Emissora National, 11.090, Ponta
Delgada, Azores, is now being heard
2-3 p.m. instead of 1-2 p.m. as previ-
ously; signals are excellent in East.

Radio National Belge, 17.770, Leo-
poldville, Belgian Congo, is now heard,
4:30-6 a.m. directed to England; news
at 5:45 a.m.; continues on the air to
8 am.; strong in East. In the 30-
meter band, has returned to 9.745 from
9.765; there is still some QRM eve-
nings from adjacent transmitters.

Radio Sofia, Bulgaria, recently
moved to 9.300 from 9.350.

PREY, 6.105, Fortaleza, Brazil, is re-
ported using this frequency exclusive-
ly: was formerly also heard on 15.165;
is heard to 9 p.m. sign-off. PRLS,
11.720, Rio de Janeiro, has a new
schedule for the United States, being
beamed northward, 9:30-9:55  p.m,
Mondays to Fridays only.

CKRO, Winnipeg, comcs on the air
at 9 p.m. after having left the air on
CKRX, 11.720. CKRO signs off at 12
midnight with God Save the King; has
a final news period at 11:45 p.m.

VE9AIL 9.540, Edmonton, Alberta, is
now heard to 11 p.m. sign-off; news at
9 p.m.

With the call XGOO, 11.690, Shang-
hai resumed broadcasts on September
4 under Chinese control by the Central
Broadcasting Administration, opera-

Sergeant Charles F. Deane, an AACS radio technician, has been burning the mid-
night oil at Sheppard Field, Texas, for the past six months, His long labors
finally bore fruit recently when it was announced that he had assembled an in-
genious “missing link” with forty dollars” worth of junk radio parts that will do
the job of a complicated teletype terminal with a commercial value exceeding
ten thousand dollars. His creation is actually the “missing link” between a radio
receiver and a teletype printer. It is about one-tenth the size of a twelve-panel
commercial terminal, weighing two thousand pounds. Deane’s portable gadgef
weighs approximately fifty-five pounds. By employing electrical equivalents and
by combining dozens of circuits (linear amplifier, limiter, two-chain detector.
mark and space filter, etc.) it was possible to obtain a compact assembly.
Deane’s miniature model will print signals from any communications receiver. He
has transcribed special BBC programs for British propaganda broadcasts and he
is the experimental NCO of the 78th Continuation School at Sheppard Field,

RADIO NEWS
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ATES first made Radio Transmitting Equip-
ment in 1922 —centuries ago in terms of the
youth of the entire Radio Industry.

Steadily, since that early beginning, GATES
Products have kept pace with—and frequently
led—the pack. Exclusive devotion to Radio
Transmissicn has made it possible for GATES
Engineers to concentrate on vital, constructive

designing—and for GATES Workers to reach
a high point in precision.

For today’s needs—for Post-War needs—rely
on the GATES-Way to complete, dependable
Equipment!

Be sure to write or call for details about the
GATES Priority System for Prompt Post-War
Deliveries. GATES RADIO CO., Quincy, il

Engineering Perfection and Eye-Appeal
Combine in the GA'I'ES Speech Inpui Console

This Deluxe Model 30 is a beauty to see
—and a marvel of fine engineering. Con-
trol is amazingly simple—the result of
carefully planned front panel instrumen-
tation. This Console contains complete
equipment for all studio requirements in

the normal operation of any size broad-

casting station.

o sor gy
\ R W§"\\\

WRITE TODAY FOR
DETAILED BULLETIN

PROGRESS REPORT

GATES is now in full production on
civilian equipment and can make

prompt delivery on many popular

P”p/o ea. items.
4%%:?:%{::0 QUINCY, ILLINOIS \i
EXCLUSIVE MANUFACTURERS QF RADI'D TRAN'SMI'TTI'NG EQUIPMENT SINCE 1922
December, 1945 111

wwWwW americanradiohistorv com


www.americanradiohistory.com

Brand new R.C.A. No. 200 tubes in
sealed cartons (ideal detector and
amplifier) ... ... . ..
The following tubes in perfect condi-
tion, but not in sealed cartons. Guar-
anteed for 90 days.

Nos. 26, 27, 46, 56 and &F6. .. each
bv6 GT tubes......... . ...._ .each
6SN7 tubes . ... ....._..... each
Dedur 3 stage Bakelite Chassis base
wired for resistance coupled amplifica-
tion, includes 3 sockets, 8 heavy duty
binding posts and 6 metalized re-
sistors ... ...
Western Electric platinum point tele-
graph keys .. ... . . ... .. . . .. .each
Earphone head-bands, complete with
forks ... ... ... each
Western Electric Platinum Point key
and buzzer .. ... ...
Med. size battery clips 21/” long, ea.
One tube Mahler Battery set, includ.
new No. 31 tube. Housed in wooden
cabinet 7axl1x7'42" deep (using 22
Yolt B and 3 VYolt A battery).
Bakelite tubing— O.D. 3”, length
2% O.D. 27; 2%, length. . .. each
Isolantite base crystal detectors. .ea.
Sliding Coil for Crystal set. {120 turns
wound in 3" bakelite tubing) each
Brass bar and slide for above...each
1" celotex 12x12 (specify size of
hole) , . .each
Double button mike transformer. ...
Western Electric earphones model No.

P-11 (2000 ohms) complete with
phone plug ... ... ... ... .. &
12" turntable felts. . ... each

10” General [ndustries turntable {35"
shaft hole} ... .. . ......each
12" General Industries turntable {35"
shaft hole) ... . ._......... .each
8" Phono table (34" shaft hole).each
/3 Watt resistors uncoded. (Assorted
values} ....................50 for
Speaker cement, | oz...,,.per tube
Pi wound slip-over AC-DC primaries.
LD YR” wissswuidizg i, ¥ . each
Cadmium plated 1 pully. Y4 shaft
hole, /3" groove with set screws.each
3/16” Brown Linen Bakelite—7x10. .
7x7. . .45¢ 7x12...6%9¢c 12x12. .
Same stock as above cut to order .

i iieiii.e......pel square inch
2l/2 Volt filament transformer (11/,
Amp.) ... ... , .each
Earphone cushions . .. ....each
New 4 and 5 prong tube bases, 4 for
Polymet tubular | mike 600 V con-
densers, paper wound 1”x2”. .. each
Westinghouse  multiplier 150,000~
1% plus or minus accuracy. Wound
on bakelite bobbin. 1” O.D. V2" deep
o...... each
Trim 2000 "™ earphones . ... .. .. ...
Speaker Spider Kit ... ... .. .. ... . .
Assorted Spiders for 47 to 12"
Speakers (Dust-proof, Center Spider
and Outside Spider) . ... . ... .. .
Speaker Rosette Screws—8/32 thread
—1Ya" long . ..............per 100

Write Dept. RN-12

WORTH 2-0284.5 '
0 50 FT OF |

Fz

112

b K G

§L. RADIO CoO.
MAKERS OF “CONEE ANDIFIELD &OiLg )
65.67 DEY STREET. NEW YORK 7, N.Y.

¥ MONTHLY
LEGTGNE SPECIALS

....8 for $1.00

.29
49
.69

1.29
49
.59

1.75
06

3.95

.08
69

.69
39

.39
1.25
4.95
.23
98

1.25
.98

39
A9

.23
.10
59
1.20
.01
69
A9
.10

.29

.39
[.75
35
3.25

.75

tors of the Chungking transmitters.
Reported on as late as 9:30 a.m., and
heard relaying Tass News Agency at
5:30 a.m.

Radio Andorra appears to have low-
ered its frequency a few kilocycles to
approximately 5.995 where it is heard
with a good signal after 5:30 p.m. to
6:30 p.m. sign-off; frequency identi-
fication is given in both Spanish and
French.

All-India Radio is making constant
changes. The frequency of 11.710—
formerly used 8-10:15 a.m.—has been
replaced with 7.290, while 6.060 has
been replaced with 3.335, 11-11:40 a.m.
The Forces program formerly on 9.630,
is now heard on 4.860 at 7:30-9 p.m,,
in parallel with 6.190.

A late report indicates that ICA,
Rome, has been moved from Italy to
Vienna, Austria, for point-to-point
transmissions on 13.100, 13.250, and
16.895. The latter is reported as heard
relaying the Armed Forces Radio
Service and in contacts with New
York.

* * *
LAST MINUTE TIPS

ZNS2, 6.092, Nassau, Bahamas, signs
off at 10 p.m.; this station verifies;
the address is P.O. Box 48.

Radio National Belge, Leopoldville,
Belgian Congo, verifies; the address is
Office de Radiodiffusion Nationale
Belge. Is sending out a new card fea-
turing views of transmitters.

From Europe comes a report that
CHTA, 15.22, Sackville, N.B,, is send-

ing the strongest transatlantic signal
of any short-wave transmitter in
North America. The European trans-
mission is scheduled, 6 a.m.-3:15 p.m.;
has ‘been heard testing to Latin Amer-
ica, 5:45-8:30 p.m. Also tests some
evenings to the Pacific (New Zealand,
Australia).

From Australia, it is reported that
HVJ, 9.660, Vatican City, is being
heard in English to 1:30 p.m.

VLQ, 7.240, Australia, reported com-
ing on at 3 p.m. with domestic pro-
grams; fades around 5 p.m.

XPSA, 7.010, Kweiyang, China, re-
ported back on the air, 5-10 a.m.

Weak signals are reported from
FK8AA, 6.205, Noumea, New Cale-
donia, 3:30 a.m. to 5:05 a.m. sign-off;
French news at 4:05 a.m.; much in-
terference.

It appears that tests on ZLMS5,
15.500, and ZLN4, 9.870, Wellington,
New Zealand, are being made with two
5-kw. phone transmitters of the Post
and Telegraph Department in order to
collect data from the USA for the two
new 7500-watt broadcasters which
will soon take the air on a regular
schedule. ZLM5 tests 2:15, 8, and 10
pm.; ZLN4, 2:15, 4:15, 4:45, 5:45 a.m.
These tests are scheduled for 15 min-
utes’ duration, being relays of medium-
wave 2YA and 2YC.

7Z0J, 11.810, Colombo, Ceylon, was
heard in West Virginia during Septem-
ber and early October with a good to
fair signal; has now faded out com-
pletely; has English news scheduled at

FCC NEWS

ITH the cessation of hostilities

many of the amateurs in the armed
forces evidently assumed that opera-
tion on the ham bands was once again
permitted and proceeded to place the
government rigs they were operating as
their duty, on the 7 and 14 me. bands.
In a good many cases the amateur calls
they had held back in the States were
used. The FCC has logged over 358 cases
of operation of this nature. Most of the
violations observed were by stations in
the far Pacific, as determined by DF
equipment. There has also been some
activity by stations operating in the
European theater.

Such opcration is in violation of
regulations of the armed forces, FCC,
and international treaty. Complete
lists of all stations logged have been
turned over to military authorities for
appropriate action.

In a few cases these stations have
actually communicated with United
States amateurs in the States who
have jumped the gun. The Radio In-
tellizgence Division of the FCC has
compiled sufficient evidence for prose-
cution in many of these cases and is
ready to crack down. It certainly won’t
do the cause of amateur radio much
good to have any more violations of
this nature occur. As rapidly as possible
the FCC is taking steps to see that
hams may return to the air in the near
future. Let’s not jeopardize our chances
by acts of this nature.

We continue to receive reports of
unlicensed activity on the 112 me.
band. For some reason most of these
violations have occurred on the West
Coast. Several arrests have already
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been made and more are in the offing.

A recent case of an old offender,
warned in 1939 on a similar offense,
was the arrest in Cincinnati of a 39-
year-old coppersmith, and father of
seven children, for operating an un-
licensed 112 me. station. The RID in
this case obtained the evidence of
interference with interstate communi-
cation by setting up a receiver in Cov~
ington, Kentucky, just across the river
from Cincinnati. The violator is being
held to the grand jury for trial.

A similar station was recently tracked
down in Boston. This station had
worked with several amateurs in the
Boston area and also had contacted
an amateur working portable mo-
bile in New Hampshire. In addition to
this evidence, the RID had heard his
signals with a rcceiver located in a
lightship past the three-mile limit.

" One of the biggest headaches of the
RID is the policing done by well-
meaning but misguided amatcurs in
the belicf that they are helping to
track down violators. In several cases
these amateurs have used their own
direction-finding equipment to locate
violators and either warn or thrcaten
them. Such actions have no legal
status in court and in many cases
serve to warn the violator and prevent
his apprehension by law-enforcing
authorities. Lay off, fellows! If you have
any reason to suspect a station, _gather
what evidence you can and turn it over
to the nearest FCC office. But in no
case let the violator know that he or
she is suspected. Many a good case has
been rendered worthless by such

tactics.
RADIO NEWS
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[RADIART NO. | [BASE DIA.]

|LIST PRICE |

[BUFFER CONDY)

Section A .i.Vibrator

Mirs. Pt Radiart List  Bass Bufler
Name, Madet No. Number  Number  Price Dia.  Condenser

CHRYSLER ;
C1808 (Elec. P. B.)

(Philco- —1941). ... 83-0027 5326P 3.00 A 005
25C6 (Wells-

Gardner—1938). .. 19A32 5437 595 AB 018
600 (Mech, P.B.)

(Colonial—1941)... 43697 5301 3.55 A 004
601 (Colonial—1942). 911545 5301 3.55 A 004
800 (Philco—1941).. . 83-0027 003

Every model listed includes all available data. The correct
Radiart Replacement number and other essential infors
mation is determined instantly.

SECTION “B"—Cross

o

= Identifying
é .‘_3 5 e | § Characteristics
5 > 0 I |&

B 3417 2 6 14 4%50105. .. .......... P [
3815 9 6 1l 4% | 105 Spee. Cup a.n6

T 5309 1 6 1% 2341105 . ... .8
5231 1 6 1% 3% |105........ )

D (4256 1 6 1% 3%1105........ 10 -

£256-12 1 12 134 3i£ (105, 000000000

In addition to conventional base diagram draw-
ings this section Is unique In that it groups all
sirmilar base types together indicating readily the

differences between vibrators with the same base
wiring. All characteristics are shown, including
frequency and maximum load limit of each type.

Section ""C’—Buffer Condenser Values and Section “'F"”— Long a favorite with users of

Circuits. this guide. The only cross-index of all
other manufacturers or merchandisers of
vibrators, converting their type numbers
to the Correct Radiart Replacement.

Section 'D”— Container Shapes permitting
&n easy method of *“visual’ identification.

Section "“E"— Complgtc Vibrator Specifica- Section “H"— Numerical Listing of Radiart SECTION “G ” w
tions arranged numerically by number. Con- Vibrators. Furnishes complete information
tains necessary data not published in any as to all models serviced by each unit. Also Radiart and original quh
other replacement guide. advises year each type was originated. : -
iz ) o
Radlart Part Radian

Auto Radio Service Dealers:

Mas. Moz, .
s . . oo ) e 3283 | 17 5301 | 8330
Obtain this Guide free of charge from your Radiart Distributor. Ask him to furnish you 80-161 5421 2080 3417 8540
. 3 . . " B 6341M | 2110 3417 8541
with a stock of the popular 12 types of Radiart Vibrators each of which is guaranteed 83-0017 5326P | 2269 5413 8542
to CORRECTLY service the applications listed for it in this guide. With these 12 types s oo | o ot S

you can satisfy nearly all of the “Demand” types. But — RADIART is a complete
Q

Ancther Radiart Vibrator Guide EX-
CLUSIVE feature. When called upon
to duplicate a vibrator and no infor-
mation is available except the number
on the old one, use this cross-index
which shows the original manuface
turer’s number (as stamped on
vibrator) and the CORRECT
Radiart Replacement.

line and your Radiart Distributor renders a complete service and can quickly fur-
nish all of the necessary slower moving correct Radiart Replacement Vibrators as well.

Manufactured by the makers of RADIART Rust Frocf Aerials.v

Radiart Corporation

3571 W. 62nd STREET ¢  CLEVELAND 2, OHIO

Export Division Canadian Office
25 Warren St., New York 7, N.Y. 455 Craig St., W., Monureal, Canada

eeember, 19115 o 113
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NEW SOLDERING GUN

100 Watts

Patent Applied For

115 Yolts 60 Cycles

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. Oft.

joint. The copper loop soldering tip- permits
working in tight spots. The heat is produced
by the high current fiowing 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.

114

The design of a beacon array necessary to produce a pre-

determined pattern involves many factors not easily recon-
ciled to each other. The exacting techniques developed at
the Workshop during the war for readily controlling these
factors makes it possible for us to meet the most rigid speci-
fications. Manufacturers who require beacon arrays, or any
other type of antenna to operate in the high frequency spec-
trum—from 30 mc up—will find our exceptional measurement
and test facilities well-adapted to a quick solution of their

problems. Just write, or phone the details.

WORKSHOP ASSOCIATESW

1
%/t‘m/wxﬁéaﬁkrm FOR THE ELECTRONIC INDUSTRY (s
64 NEEDHAM SI'i’REET, NEWTON HIGHLANDS 61, MASSACHUSETTS

The
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| 7:30, 9:30, 11:30 a.m. Australia has
| been heard widely of late, identifying
as “Radio Australia.” Still sends fine
signals to East in many periods of
transmission over several transmit-
ters. XGOY, 9810, Chungking, is
heard each morning, best around 7
a.m.; much CW QRM. SBT, 15.155,
Stockholm, Sweden, sends an excellent
signal, 10-10:55 a.m. TGWA, 9.790,
Guatemala, is heard with good signals
afternoons; fine musical programs.
WVLC, 9.295, Manila, operates on 5
kw. power. All-India Radio on 9.59
has a good signal in English news
period, 7 a.m.

A recent Saturday afternoon JCKW,
7.220, 41.55 meters, was picked up,
testing; played popular recordings;
English used; asked for reception
reports; excellent signals, but late in
afternoon there was much CW QRM.
Was heard to 6:30 p.m., but believe it
tests regularly each Saturday at 2:30-
7 p.m. This station is located in Jeru-
salem, Palestine.

A station announcing as NCBL was
heard a recent Sunday at 9:15 and 11
a.m. on 15.595, announced, calling New
York on 14.800; perfect signal.
|  The BBC has announced a change in
its Pacific Service, new schedule being
12:45-4 a.m., using same frequencies as
before. Radio Dakar, 7.21, heard 2:15-
2:30 a.m. with French news; strong.
JLP, 9.605, Tokyo, relaying AFRS, is
“operated by the Japanese, but super-
vised by the U. S. Army,” according to
a story told by station JLS to U. S.
networks. The Armed Forces Net-
work station, 6.08, Paris, is heard on
West Coast with good signal after mid-
night. XGOO, 11.69, Shanghai, has
POW messages daily at 9:30 a.m.; the
signal from XGOO is holding up well.
seems to have added more power.

From Gilbert Harris, North Adams,
Massachusetts, comes: SUV, 10.055,
Cairo, Egypt, heard at 3:06 p.m. re-
cently calling GB2, London. Radio
Centre, Moscow, 11.635, heard a recent
Saturday at 12 noon-12:10 p.m. with
English news. At 11 a.m., Moscow on
15.75 has a signal as good as any high-
powered U. S. transmitter. Stations
heard at 3 p.m. a recent Sunday, trans-
mitting in French, may have been
FXE, 8.020, Beirut, Lebanon, and CNR,
8.035, Rabat, Morocco. A station on
9.360, believed to be Cetinje, Yugo-
slavia, Radio Cetinje, was heard from
1:30 p.m. to sign-off at 2:58 p.m.; a
man and woman were reading alter-
nately a list of names and addresses.
CBFX, 9.630, Montreal, Quebec, Can-
ada, heard relaying CBCF at 12 noon.
CSW7, 9740, Lisbon, Portugal, heard
7-8 p.m.

L

BEST BETS FOR BEGINNERS

Mrs. John M. Hart, Anderson, In-

| diana, sends along these Best Bets:
| PRLS, 11.720, Rio de Janeiro, Brazil,
9:30-9:55 p.m., Mon. to Fri., in Eng-
lish; excellent; HCJB, 15.100 and 12.-
445, Quito, Ecuador, excellent at 6
p.m. Radio Nacional de Espafia,
| 9.370, Madrid, heard in English at 3
| pm. RNF, Paris, 9520 and 9.620,

RADIO NEWS
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SYLVANIA NEWS

RADIO SERVICE EDITION

DEC.

Published by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa.

1945

SYLVANI

A“LOCK-IN" ADVERTISEMENTS
THIS SUPERIOR TUBE TO

NATION'S M

ELL

LIONS

Alarge, attractive, three-color display
banner fealuring lhe phrase“Complete
Radio Service” is now ready for dis-
tribution to servicemen by Svlvania.

The banner measures 46 by 28
inches, is printed in black, green and
white on special weather-proofed
“duckine” malterial, making it suil-
able for use either inside or outside
of the store. It has six metal grommets
to provide extra reinforcement.

This useful, durable and attractive
display banner mav be obtained for
only $.40—or three for a dollar—{rom
your local Sylvania distributor, or by
writing lo me at Svlvania Electric
Products Inc., Emporium, Pa.

This banner is only one of the items
on an cxtensive list of Svlvania
promotional material designed to help
servicemen merchandise both their
own service and Sylvania radio tubes.

»: FI
Jpasers of Radio THbe

////‘-»/" - —Y«.
| LOCK-IN!"
UR NEXT RADIO NEEDS LOCK \
YO0
!, ‘f/ | ‘

carive Ofbcre:

seent Lampt P

LOOK FOR LOCK-IN TUBES BEFORE
You tuy DI0:

T T

AN Y Devieer
v Nem W

Ereerronic
1 Btbe
er, Blecsric LigM

=

500 Filth,
\res, Wirimg D€

Servicemen will find even more people
asking about the war-famed Svlvania
Lock-In Tube—because ol big, full-page
Lock-In advertisements appearing in
cight national magazines. These ads are
telling over ten million people that Lock-
Ins have advantages possessed by no
other radio tube.

Lock-Ins are noted for their electrical
efficiency and rugged durability. Ele-
ment leads are brought directly through
a low-loss gluss header to become stuldy

socket pins—eflecting a much desired
reduction in lead inductance and inter-
element capacitance. Support rods are
stronger and thicker. There are fewer
welded joints and no soldered joints.

Thesc remarkable tubes are designed
and built to handle the high and ultra-
high [recquencies of FM and Television
—as well as the lower frequencies. To-
day, set-manufacturers are looking to
the Lock-In Tube as the perfect elec-
tronic unit for all new radios.

SYLVANIAN ELECTRIC

Emporium, Pa.

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES. WIRING DEVICES; ELECTRIC LIGHT BIULBS

December, 1945
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ur F% W)

Combination record-charger 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 o Elyria, Ohio

S EE NDUSTRIES!
g | COMPANY
e '

R
e
'[Wz'&};
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heard with strong signals, 9:30 p.m.
HEF4, 9.185, Bern, Switzerland, has a
very good signal in its English radia-
tion,
daily except Saturday, 8:30-10 p.m.
Radio Centre, Moscow, 15.750, heard
with strong signal, 11-11:30 a.m. Radio
Brazzaville on 17.530 heard with strong
signal in English news at 1:45 p.m. and
on 9.440 at 3:45 p.m.

For beginners on the Pacific Coast,
Robert N. Morris, Portland, Oregon,
suggests these Best Bets:

VLA, 7.280, Melbourne, Australia,
8:30-10 a.m.; English news at 9, 9:15,

and 9:35 or 9:30 a.m. Radio France,

9.520 and 9.620, 7:55-10:45 p.m., with
English news at 9:30 and 10:30 p.m.,
verification received. CHTA, 15.22,
Sackville, N.B., 7:30-11:30 a.m., veri-
fication received. XEBR, 11.820, Her-
mosillo, Sonora, Mexico, 9 a.m.-12
noon, verification card received. VLCS6,
9.615, Shepparton, Australia, 9-10:45
a.m., news at 9:15 a.m., verification re-
ceived. KU5Q, 15900 and 12.280,
Guam, heard irregularly after 5 p.m.
in English, verification received.
XGOA, 9.730, Chungking, China, 5:40-
10:15 a.m., in Chinese and English
with English news at 9 a.m., verifica-
tion received. KRHO, 6.120, Honoluluy,
Hawaii, 4-9:55 a.m., English news on
the hour, good signal, verification re-
ceived. KU5Q, 12.250, and 15.920,
Guam, on the air at 9 p.m. in English,

Switzerland Calling America,,

good signal, verification received.
PRLS, 11.720, Rio de Janeiro, Brazil,
9:30-9:55 p.m., Mon. to Fri., with Eng-
lish news at 9:30 p.m.; strong; will not
verify.
* * *
ACKNOWLEDGEMENTS

Excellent reports are being received.
Please keep them coming in around
the first of each month. Our especial
thanks go to:

AUSTRALIA—Maher, Gillett; CAL-
IFORNIA—Balbi, Dilg, Foster, Cur-
tiss; CANADA—Bromley, Ontario;
Kennedy, Nova Scotia; DISTRICT OF
COLUMBIA — Harris, West Indian
Radio Newspaper; Royal Norwegian
Information Service; Netherlands In-
formation Bureau; ENGLAND—Har-
rison; ILLINOIS-—Johnson, Gutter;
INDIA —Wadia; KANSAS — Stein-
metz; MASSACHUSETTS — Harris,
Forsberg, Kernan, Florentine, Horton;
MISSOURI—Kierski; NEW JERSEY
—Potts, Newark News Radio Club;
NEW YORK—Bogdan, BBC, Con-
sulate General of Ireland; French
Press & Information Service; Aus-
tralian News & Information Bureau;
NEW ZEALAND--Milne; OHIO—Sut-
ton; OKLAHOMA—Brewer; PENN-
SYLVANIA — Black; TEXAS—
Freund; VIRGINIA—Howe, URDXC;
WASHINGTON—Brott, Hanson;
WEST VIRGINIA—Gonder.

30:

Two-way radiotelephone is being tried out in Chicago by Greyhound Lines. The equip-
ment is that of Motorola-Galvin and uses FM-type transmission in the 30-44 mec. band.
One of the reasons advanced for the use of radiotelephone is the fact that a bus, like
the airplane, once having left the depot is usually unreported until its arrival at
its destination. During the interim, much can happen. The function of the radiotele-
phone being carried aboard is mainly to report its location, that everything is going
okeh, and that the schedule set for it will be met. Such information, received in time,
will permit revision of other and connecting schedules to be dltered to meet unusual
counditions, as well as to send out assistance if a highway breakdown should occur.
Photograph shows simulated radiotelephone operation by the bus driver. To transmit,
or talk to the base station, or to another bus, he picks up the microphone, depresses
a button on the case. To listen, he merely releases the same button and hears the
answer in a loudspeaker which is mounted directly behind him. He has no adjust-
ment to make other than the volume or the level at which the received signal turns
on the loudspeaker which is “dead” until a signal turns it on.

RADIO NEWS
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Compare the actual ba tery droi n!

% CHART BASED ON TYPICAL

Ll

NORMAL BATTERY DRAIN OF A CONVENTIONAL TRANSMITTER
AND KAAR FM-50X EQUIPPED WITH INSTANT-HEATING TUBES

KAAR FM-50X
TRANSMITTER
(50 WATTS OUTPUT)

Bl conventional 30 watt

KAAR EM-50X - 50 watt

AMPERE HOURS: 0

10 20 30 40 50 60 70
f 1 1

METROPOLITAN POLICE USE
(140 Radiotelephone-equipped carsoperating

STANDBY DRAIN RN G

24 HOUR PERIOD

three shifts in city of 600,000 population.)

MESSAGES ORIGINATED BY CARS 904

MESSAGES ACKNOWLEDGED BY CARS 932 ; e
TOTAL TRANSMISSIONS PER CAR 13 AVERAGE TOTAL 56.8 AMPE“EHGURS
AVE. LENGTH OF TRANSMISSION 15 sec. BATTERY DRAIN

AVE. TRANSMITTING TIME 24 HOURS 3 min. 15 sec.

AAR

KAAR engineers—who pioncered
the instant-heating AM radiotele-
phone—have now, through the use
of instant-heating tubes, made 50
and 100 watt mobile FM transmit-
ters practical! Thus you gain greater
power and range—along with a tre-
mendous reduction in battery drain!

With instant-heating KAAR
equipment standby-current is zero
—yet the moment you press the but-
ton microphone you are on the
air. Contrast this with conventional
emergency transmitters, over 90%
of which operate with the filaments
“hot” during stand-by. Since sturdy
instant-hearting tubes eliminate
this great waste of energy without
slowing the handling of messages,
December, 1945

24 HOUR PERIOD

f i |
0.0 AMP. HRS.—YET READY TO TALK INSTANTLY§

! |
2.2 AMPERE HOURS

(AR

KAAR 50 and 100 watt transmitters
can be operated from the standard
ignition battery!
100 WATT MOBILE FM!

The KAAR FM-100X is identical
to the FM-50X, except for the final
amplifier. It puts 100 watts into a
standard 34 ohm non-inductive load
and is ideal for county and state po-
lice use. It requires no special bat-
teries, wiring, or generator changes.

mobile FM-50X transmitter gives you 20 watts
more output with only V/25th vsual hattery drain!

ADDITIONAL FEATURES

A new system of modulating the
phase modulator tubes in KAAR
FM transmirtters provides excellent
voice quality. Note that the equip-
ment is highly accessible, and only
two types of tubes are used. Fre-
quency range: 30 to 44 megacycles.

Write today for free bulletin de-
scribing KAAR FM transmitters in
detail. It’s ready now!

KAAR ENGINEERING CO.

PALO ALTO

CALIFORNIA

Export Agents: FRAZAR AND HANSEN - 301 Clay St * San Francisco, Calif.
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BRAND
NEW

//H

RECEIVERS ..,/
TRANSMITTERS

Uhite SREPCO fodday

'L ¢ EARLY DELIVE RY
e EASY TERMS
* LIBERAL TRADE'IN

HALLICRAFTERS

il
RECEIVERS

$X28A
S20R S$X25 S22R
TRANSMITTERS
HT4E HT9 HT6

HAMMARLUND

SUPER-PRO HQI29X

NATIONAI.

o Q:ﬂ"?;;é-_

NC240C HRO5
NC46 SW3u
ONE-TEN

TTEAR OUT AND MAIL TO TR

SREPCO

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

D Please send me information on delivery of

D Please send me information on Easy Terms

Nome e e e e ey

Address

City - . Sfafe—
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Shortwave Broadeasis
(Continued from page 53)

EST LOCATION CALL FREQ.*
1:00 a.m. London GSD 11.750
GSB 9.510
GSW 7.230
GVW 11.700
CSF 15.140
GWR  15.300
GRF 12.080
GSO 15.180
GRS 7.070
GRY 9.600
GSP 15.310
GVX 11.830
1:00 a.m. Melbourne VLG3 11.710
1:30 a.m. Delhi VvUD8  15.350
VUDIO 17.830
1:30 a.m. London (RN} GRM 7.120
GRX 9.690
GRV 12.040
GSI 15.260
GVZ 9.640
GSN 11.820
2:00 a.m. Vancouver CKFX 6.080
2:00 a.m. London GSP 15.310
GVX 11.830
GSF 15.140
GWR  15.300
GRY $.600 GRF 12.090
GSD 11.750 GSO 15.180
GsSw 7.230 GRS 7.070
GVQ 17.730 GSB 9.510
2:30 a.m. Cairo JCPA 7.190
2:30 a.m. Leopoldville RNB 15.170
3:00 a.m. Suva, Fijis VPD2 6.135
(Sat.-Sun.)
3:00 a.m. London GSF 15.140
Gwce 15.070
GWR  15.300
GRF 12.090
GRS 7.070
GVQ 17.730
3:00 a.m. Tokyo JLP 39.605
{Relays AFRS)
3:00 a.m. Brisbane LQ2 7.215
3:30 a.m. Suva, Fijis VPD2 6.135
(Sun. only) (Relays BBC)
3:55 a.m. Rangoon, Burma 6.040
4:00 a.m. Wellington, N.Z. ZLT7?7 6.715
{Sun. only)
4 a.m. Delhi VUD8 15.350
VUDS 15,190
VUD3  15.290
4:00 a.m. Honolulu KRHO 6.120
4:00 a.m. Tokyo JLP 9.605
(Relays AFRS)
4:00 a.m. Melbourne LR 9.580
4:00 a.m. Melbourne VLC6 9.615
(Shepparton)
4:00 a.m. Manila WVLC 9.285
4:00 a.m. Suva, Fijis VPD2 6.135
(Relays BBC)
4:15 a.m. Delhi VUDZ/10 15.160
4:30 a.m. Wellington, N.Z. ZLT7 6.715
(Weekdays)
5:00 a.m. Homnolulu KRHO 6.120
5:00 a.m. okyo JLP 9.605
(Relays AFRS)
5:00 a.m. London GRF 12.080
5:00 a.m. Colombo, Ceylon ZOdJd 11.810
(At dictation speed)
5:00 a.m. Chungking XCGOY 11.820
5:30 a.m. Colombo, CeylonZOJ 11.810
5:30 a.m. Delhi UDS 11.790
5:30 a.m. Shanghai XGOO 11.690
(Relays Tass)
6:30 a.m. Cairo JCPA 7.180
5:45 a.m. Leopoldville RNB 17.770
5:45 a.m. Singapore §.555
11.858
7.220
6:00 a.m. Tokyo JLP 9.605
(Relays AFRS)
6:00 a.m. Jerusalem JCKW 7.220
6:00 a.m. Sydney, N.S. CKCX 6.012
6:00 a.m. Honolulu KRHO 6120
6:00 a.m. London GWC 15.073
GsV 17.813
GSdJ 21.530
GWR 15.300
GSO 15.180
GRF 12.080
GSD 11.750
GVO 18.080
GVQ 17.730
GVX 11.930
6:00 a.m. Kalgan, China XGCA 9.625
6:00 a.m. Perth VLW7 9.522
6:00 a.mm. Brisbane VLQ2 7.213
6:00 a.m. Georgetown, ZF¥Y 6.003
British Guiana
{Relays BBC)
6:30 a.m. Delhi VUD5 11.790
VUD7/10 15.160
6:30 a.m. Chungking XGOY 9.810
(irreg.) 7.152
6:40 a.m. Tashkent, USSR 6.825
6:40 a.rn. Moscow 6.800
9.560
11.630
11.830
15,750
RN-—Radio Newsreel.

e |

EST LOCATION CALL FREQ.*
7:30 p.m. London (RN) GRG 11.680
GVZ 9.640
GRH 9.825
GSU 7.260
GSD 11.750
GSB 9.510
GRJ 7.320
GSC 9.5680
(Via Georgetown ,ZFY 6.000
British Guiana)
7:45 p.m. Lahti, Finland OIX4 15.190
8:00 p.m. Moscow 9.480
15.750
8:00 p.m. Honolulu KRHO 17.800
8:00 p.m. London GCRGC 11.680
GVZ 9.640
GRH 9.825
GSU 7.260
GSD 11.750
GS3 9.510
GRJ 7.320
GSC 9.580
GRR 6.070
(Via St. Johns, VONH 5.970
Newfoundland)
8:10 p.m. Leopoldville RNB 9.745
8:30 p.m. Port Moresby, VIG 15.080
New Guinea
8:30 p.m. Delhi VUDS 11.790
8:45 p.m. Delhi VUD8 15.350
8:45 p.m. Bern HETF4 9.185
{or 8:35 p.m.; HEK3 7.380
except Sat.
9:00 p.m. Vancouver CBRX 6.160
9:00 p.m. Edmonton, Alta. VESAI 9.540
9:00 p.m. Honolulu KRHO 17.800
9:00 p.m. London GSU 7.261
GVZ 9.640
GRH 9.825
2:30 p.m. Paris RNF 9.520
9.620
11.845
9:30 p.m. London GSwW 7.230
GSD 11.750
GSB 9.510
8:30 p.m. Melbourne VLC4 15.315
(Shepparton) VLG3 11.710
9:30 p.m. Rio de Janeiro PRIL38 11.720
{Mon. to Fri.) .
9:45 p.m. Delhi VUDS 7.275
vUD2 7.280
10:00 p.m. Colombo, Ceylon ZOJ 15.275
10:00 p.m. Honolula RHO 17.800
10:30 p.m. Delhi VUDS 15.190
VUD6 11.830
VUDS 11.870
VUDY/lO 15.160
vUD 15.280
VUDIO 17.830
VUD8 15.350
10:30 p.m. Paris RNF 9.520
9.620
11.845
11:00 p.m. London (RN) GVU 11.770
GVZ 9.640
GRH 9.825
GSsU 7.260
GSL 6.110
(Via LeopoldvilleyRNB 9.745
11:00 p.m. London GRS 7.070
. GRJ 7.320
GRY $.600
GVwW 11.700
GSW 7.230
GSB 9.510
GSD 11.750
GSF 15.140
11:00 p.m. Melbourne VLC4 16.315
{Shepparton) VLAS 5.200
VLG3  11.710
11:00 p.m. Honolulu KRHO 17.800
11:30 p.m. dJerusalem JCKW 7.220
11:30 p.m. London GVU 11.770
GVZ 9.64
GRH 9.825
GSU 7.260
GSL 6.110
(Via Leopoldvilley RNB 8.745
11:30 p.m. Colombo Ceylon ZOJ 15.275
11:45 p.m. Winnipeg KRO 6.150
AFTER MIDNIGHT
12:00 mid. Durban, So.Afr. 6.170
12:00 mid. Vancouver CBRX 6.160
CKFX  6.080
12:15 a.m. Melbourne VLC4 16.315
VLG4 11.840
12:30 a.m. Delhi VUDS 15.190
12:30 a.m. Lourenco Mar- CR7BD 15.380
gques, Mozambique
1:00 a.m. Edmonton, Alta. VESATI 6.005
1:00 a.m. Vancouver CKFX 6.080
1:00 a.m. Suva, Fijis VPD2 6.135
(Sat.-Sun.) (Relays BBC)
1:00 a.m. Capetown, S.Afr. ZRK 5.885
(Relays BBC)
1:00 a.m. Melbourne VLR3 11.880

(Relays BBC)

(*Frequencies shown are in megacycles. To
convert to meters divide 300 by the frequen-
¢y in megacycles or 300,000 by the frequency

in kilocycles.)
—B0-
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Replacement

 VIBRATORS

Designed for
Use in Standard
Yibrator - Oper-
i ated Auto Ra-
dio Receivers. Built with Precision Construction
for Longer Lasting Life at PRE.WAR PRICES!

HEAVY DUTY

VIBRATOR .
PACKS

For
Inverting
Low
Yoltage
D.C.to
High
Yoltage
D.C. for
Operation Ak

of Portable Receivers
and. Transmitters. Aircraff
Apparatus, Public Address Systems, Amplifiers,
and Scientific Apparatus.

STANDARD AND
HEAVY DUTY
INVERTERS

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 w=
Just off the press!

AMERICAN TELEVISION & RADIO CO.
Quality Products Since 1931
ST. PAUL 1, MINN,

U.s. A,
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OUR READERS

SALUDOS AMIGOS

®® WOSE A. TARTALETTI, LUTFF,

Argentine radio amateur, cor-
dially greets the publisher of Rapio
News and through him, all the Amer-
ican radio amateurs, and takes this
opportunity to express his heartfelt
joy for the peace that was made pos-
sible by the efforts of the United Na-
tions that were consccrated to the
democratic principles of Liberty and
Justice, ‘and hopes that soon W and
LU will be broadcasting and enjoying
the mutual privileges afforded by good
neighbors.”

Maciel, (Santa Fe)
Rep. Argentina
Ditto, OM
THANK YOU!

CQENCLOSED please find my first

- subscription to your wonderful
' Rapto NEws magazine, of which I've
|recently become acquainted. Am sor-
‘ry I did not learn of your magazine
sooner. During my spare moments
while in the Pacific, I completed two
USAFTI radio courses of instructions.
In one of my letters to my Mrs. I asked
her to send me a radio magazine. Of
course, there are several on the mar-
ket, so just took a chance, and hop-
ing against hope, the Mrs. would
| send me a fair one at least, and what
do you think she sent me—the best
radio magazine on the market. Yes
sir, gentlemen, I really enjoyed ev-
ery article.

“I am especially interested in ra-
dio servicing and have been in the
electric field for eighteen years and ex-
pect to open a radio and electric repair
shop, of course, on a small scale.

“T am very much interested in the
‘Practical Radio Course’ by Alfred A.
Ghirardi. . . . ‘Let’'s Talk Shop’ by
Joe Marty was worth the price of the
magazine. Let's have more of that
good old shop talk. ‘Service Proced-
‘ure,” by Eugene A. Conklin was out-
standing. Really enjoyed ‘The Rural
Radioman’ by S. R. Winters. A mas-
terpiece indeed and a godsend to the
people of the ‘Great Smokies’.

“Gentlemen, I could go on for hours
praising your wonderful magazine.
Worth far more than the price of 35c.
Full of valuable articles for the aver-
age serviceman, of which I hope some-
day to be one of the many. Thanks
a million. Keep up the good work.”

Lt. (j.g)) R. F. Sheehan, U.S.N.

Somewhere in the Pacific.
Thanks for the bouquet, Lt.

RADAR HINT
®ePW N reference to the article on
‘Practical Radar’ in the Septem-

ber, 1945, edition, 1 would like to add
the following statement to Mr. Jordan
McQuay who designed it. He men-
tioned something about using his an-

wWwWWwW americanradiohistorv com

tennas as one combined unit but with-
out any satisfactory results. My idea
to his seekings is this; use a synchron-
ized alternating current phase shift on
the dipole antenna and just use the
one for both purposes.

“The maximum values of each peak
current value of a.c. change would in
stroboscope fashion enable the radar
to transmit and receive signals by a
shift in phase of current applied.”

Henry Alex Czarkowski

Philadelphia, Pa.

SUGGESTION
7 OW that the manufacturers are

again building radios, I wish

every serviceman would write the
manufacturers and let them know the
servicemen appreciate radios built so
they can service them. Most of all,
to have identifying markings on small
postage stamp condensers and resis-
tors with figures instead of all the
colors of the rainbow. Build the ra-
dios so that when the chassis is pulled,
the frequency scale comes along too.
Help the serviceman out so when he
lays the chassis on the table to serv-
ice it, you don’t have a pile of blocks
to set it level.

“I wish all the manufacturers would
insert in every radio a small test link
in series with the B + potential after
the filter condensers so the serviceman
can open this link and check all B +
leads to ground. Such an indication
will give the serviceman a well earned
break in determining if some condens-
er has gone shorted.

“Let's make all the wiring in the
chassis color coded as red for highest
voltages and any other color down to
black for ground.

“Here's hoping the manufacturer
gives the serviceman a break.”

O. W, Brady,
South Bend, Indiana
Here’s hoping!

ee

QQI’M a bit late but I wish to say

that I would hate to see a free
country compel a man to have a li-
cense for a job of work.

“Who can deny that radio servicing
does not require work?

“For eight years I have earned a
healthy living aided by the ingenious
ability of the screwdriver mechanic to
install filter condensers backwards,
tighten trimmer condensers, make
wrong connections, install wrong
parts, drop solder between socket pins,
and numerous other methods to keep
my cash register from rusting. “Bless
him!!”

Cpl. Floyd Perkins
‘Dudkhundi, India
QQHERE are my ideas for posiwgr
receivers. These are based on
my experience with the various types

RADIO NEWS
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Does your oscillograph have single or |
y 4

recurrent sweep frequencies as low as |

0.2 cycles per second? IT CAN ...

with the

Here's the means for vastly increas-
ing the usefulness of your already useful
oscillograph.

This accessory insirument provides a
450 v. d.c. or peak-to-peak undistorted
linear-time-base signal voltage of a fre-
quency variable from 0.2 to 125 cycles
per second! Special compensating cir-
cuit assures linearity.

The single sweep can be initiated
either manually or by observed signal.
The oscillograph-screen pattern can usu-
ally be spread out to three times’ full

@ ALLEN B. DUMONT LABCRATORIES, INC.

_ UMBET 1vpe 215
'=FREQUERNCY LINE/
E-BASE GENERATGR !

ELECTROCARDICGRAPHY

FLASH BULB CHARACTERISTICS

| MACHINERY VIBRATION STUDY
]

/

ELECTROENCEPHALOGRAPHY

RELAY REBOUNCE STUDY

[

scale deflection. Return trace blanking
signal of either positive or negative
phase.
. ® ®

For single sweep, and for low-fre-
quency recurrent-sweep studies. the
DuMont Type 215 Low-Frequency Linear-
Time-Base Generator used in combina-
tion with the DuMont Type 208-B general
purpose oscillograph, or equivalent, pro-
vides excellent results. Note the typical
studies herewith, Definitely “must”
equipment,

DIESEL ENGINE CYLINDER
PRESSURE

E "
Descriptive literature
on request,

/&

LBEEDU,

1945

S
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R.C. &L F HALL

1015-17 Caroline St.
Dept. N
HOUSTON 2, TEXAS

R. C. (Dick) Hall
W5EIB

""The Ham Shack'*
is the name of our Amateur Division at 1017 Caro-
line. There you will find onc of the most compre-
hensive amateur stocks n the country. If you can-
not visit “‘The Ham Shack” in person, an efficient
Mail Order Department is av your service,
''Across the Operating Table''
was the name of our Amatewr Bulletin, as many of
you will recall. Thexe will soon be a new ‘‘Across
the, Operating Table’” and vou can sit across the
table from us for our informal little “‘ragchews’” by
dropping us your name and address—a postal will do.
Equipment with Our Name on it
Is Worth More to You

but costs just the same as anywhere else. TFor ex-
ample, if You buy a communications receiver from
us, ¥ou not only get the same receiver you would get
anvwhere else but dou also have the benefit of our
b[l\l(‘e

which inciudes:
) We take care of the factory guarantec.
2} We give yvou a "Guar anteed Trade-In Allow-
ance’” on equipment purchased from us.
Fasy terms are available if desired.
Liberal trade-in allowance on used equipment.
Technical advice to assist you in yvour selection.
large stock for your pexsonal inspection if
you can drop in to see us.

A FEW OF THE MANUFACTURERS

Aerovox Cinaudagraph GE
Amphenol Drake Hallicrafters
Astatic Dumont Hammarlund
B&W Echophone Hytron
Belden Eimac Insuline
Bliley Electronics Lab.  Jensen

ud Gammatron Johnsor
Centralab General Cement Kaar

3)
4)
3)
6)

v h W N

y | Write for FREE liferafure #344

L. F. (Lillian) Hall
W5EUG

QUR PARTS SERVICE includes:

(1) Technical advice on the selection of compo-
nents, which gives you the most for your
money. We are constantly experimenting with
new products for your henefit,

(2) Easy payment plan on large purchases of parts.

Our Replacement Division
is giving satisfactory service to thousands of service
dealers all over the country.
‘We have large stocks and an efficient Shipping De-
partment thch usually ships orders the same day
they are received. Ve have a tube allocation plan
which Insures our customers getting their fair share
of all tubes received by us. We have an efficient
back order system for use on merchandise where the
demand still exceeds the supply.
""Across the Service Bench™
is the name of our Dealer Bulletin, which goes reg-
ularly to our service dealer customers. This bulletin
keeps vou in touch with the latest information and
available eguipment and supplies. A postal will
place vour name on this list and will also secure a
“‘new customer tube allocation” if vou reauest it.
Qur Industrial Division
serves industrial customers over a wide area. A
aualified technical personnel is available on Yyour
problems.

WHOSE PRODUCTS WE DISTRIBUTE

Leach Ohmite Setchell-Carlson
Les Logan Peerless Silver

Littelfuse Pioneer Stancor

John Meck Precision Taylor

Meissner Thordarson
Milien Trimm

Mueller Triplett

National Sangamo Turner

Y Leaders in the auto antenna field for over a
decade, JFD offers for prompt shipment auto
antennas with these advantages:

1. Seamless Admiralty Brass Tubing
. High-Polished Chromium Blating
. Stainless Steel™ Snap Back” Top Fod
. Heavily Insulated Shielded Loom iead
. 100% Low Loss Construction
Eight Fast Selling Sizes and Types

J. F D Manufacturmg Co
4111 Ft. 'Hamnlfon Parkway,

Brooklyn 19, N. Y.
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of radio sets coming to me for repair.

“(1) R.f. stage in all sets with loop
aerials. The table models and port-
ables have lots of trouble at night with
distant stations coming in on local
broadcasts.

“(2) Smaller and lighter portables.
Wavemagnets are good receivers, but
not very portable.

“(3) Improved coils in sets, especial-
ly on S.W.

“(4) Larger speakers. The slight
extra room they take is well repaid
by the resultant tone difference.

“(5) Make all sets with steel chas-
sis right side up.

“(6) Service diagrams on chassis or
cabinet would make sets much easier
to fix when regular diagrams are not
given or available.

“(7) Fewer different tubes and mod-
els.”

Wesley Rhodes

East Aurora, N. Y.
eei%N going over my copy of RADIO

News I noticed a letter from

J. W. Willoughby of Gainesville, Texas
and I must say that I for one heartily
disagree with him in a big way. They
say that a person with a guilty con-
science always hollers the loudest, but
mine is very clear and I intend to hol-
ler plenty loud.

“My reasoning is that it isn’t neces-
sary to have a man with a diploma to

| repair a radio for as an Army instruc-

tor for radio repairmen I have seen a
good many so-called men with diplo-
mas that still didn't know what it was
all about. I know that all radiomen
can't graduate from the good old
school of hard knocks, but in my esti-
mation the repairman that has had to
really dig for what he has had or will
have in the future is the one that will
be on the top when the others are leav-
ing the radio-electronics field for a
different job.

“T'o my estimation there is no school
that is qualified to say that a man is
a radio repairman or not, for the man
may get good grades and know his
work frontwards and backwards, but
as to the proper contact with the
actual customer he may know noth-
ing. My assumption is that after he
graduates from this school of radio
repair he then will have to go to an-
other school and learn how to contact
people and how to associate with his
fellow man, for I have seen a good
many men that have come from the
radio schools that didn’t know any-
thing of the proper approach to a cus-
tomer in his everyday service busi-
ness.

“Besides myself, I have seen a good
many men and good radiomen that
have learned their work the hard way
from working for someone else and in
my dealings with them I found that
they knew just as much, and maybe
a little more, about the service busi-
ness as a great many of the school
graduates that I have seen.

“It all boils down to the old argu-
ment of the licensing of radio repair
shops which I could never condone,

RADIO NEWS
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THE NEW

Stromberg:
(arlsons

START ROLLING SOON!

WHOLE new line of Stromberg-

Carlsons—and just wait till
you see and hear them! New in their
engineering. New in their cabinet
designs. New in their price range.
New in their broader scope of mod-
els. They’ll give new meaning to
the old saying, “There is nothing
finer than a Stromberg-Carlson!”

All new Stromberg-Carlsons
take advantage of every latest en-
gineering advance in the science of
electronics. FM sets have both
present and newly approved tuning
ranges for clear and satisfactory re-
ception of international short wave,
precision tuning is made easy with
spread-band dials. Floor models
employ speaker systems with
either full-floating suspension or
Carpinchoe speaker and the fa-
mous acoustical labyrinth. Phono-
graph models use newly designed
record-changers that perform to
entirely new standards of speed

and simplicity of operation. All
new Stromberg-Carlsons have built-
in antenna systems for all tuning
ranges on their dials. Special plug-
in provision is made in many mod-
els for the incorporation of Strom-
berg-Carlson wire-recording and
reproduction.

Almost everyone has wanted —
even if he couldn’t afford — Strom-
berg-Carlson quality, Stromberg-
Carlson perfection of reproduction.
The new line lets authorized deal-
ers meet practically any customer’s
demand with a model expressly
suited to his own individual taste
and needs. Yes, today, Stromberg-
Carlson is the ideal radio for the
main radio in any home!

Make Stromberg-Carlson the
main radio in your showroom; cash
in on the heavily advertised Strom-
berg-Carlson main radio theme.
You'll find it the radio of real profit-
opportunity.

STROMBERG -CARLSON

ROCHESTER 3, NEW YORK

RADIOS, RADIO PHONOGRAPHS, TELEVISION, SOUND EQUIPMENT AND INDUSTRIAL SYSTEMS
TELEPHONES, SWITCH BOARDS AND INTERCOMMUNICATION SYSTEMS

December, 19135
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THE NEW WORLD — 1121-M2 . . . New
Avuvtomatic Radio Phonograph designed for
tomorrow’s living.

THE AUTOGRAPH — 1135 PL...The per~
fect Automatic Radio Phonograph in a cabi=
net of classic 18th Century design.

THE DYNATOMIC — 1101HB . . . New sleek
table radio with unique portability feature.

THE BEAUX ARTS — 1110 PTW . . . New,
amazingly compact, auvtomatic table radio-
phonograph in smart modern design.

THE HEPPLEWHITE — 1121 PG... New,

automatic radio-phonograph in a beautifully

finished cabinet of Hepplewhite inspiration.
123
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AT LAST!!

R Complete, Practical
Handbook of Present-

day TELEVISION

Now, the tremendous opportunities
in the field of television are brought
within your reach—by means of
this crystal-clear book. Written in
plain English, concise and up to the
minute, it makes television easy
to understand. There is no mathe-
matics to confuse you and makeex-
planations difficult to follow. Hun-
dreds of vivid illustrations bring
every fact and point right before
your eyes. You’'ll be amazed athow
simple television can become with

TELEVISION
SIMPLIFIED

by MILTON S. KIVER

Associate Instructor in radio, U.S.Army
Air Forces. Formerly Instructor in radio,
Hlinois Instituie of Technology.

This brand-new, authorita-
tive handbook not only con-
tains all the information you
need for success in television,
but covers the trouble shoot-
ing and repair of radio sets.
Beginning with a clear, over-
all picture of the entire field,
it breaks down the television
receiver into its component
parts and circuits. It ana-
lyzes them, step by step,
showing how they areformed,
the roles they play, and their
operating characteristics.

BRIEF OUTLINE OF CONTENTS

The Television Field; Ultra-high
Frequency Waves and the Television
Antenna; Wide-band Tuning Circuits,
Radio-frequency Amplifiers; The High-
frequency Oscillator, Mixer and Inter-
mediate-frequency Amplifiers; Diode
Detectors and Automatic Volume-control
Circuits; Video Amplifiers; Direct-cur-
rent Reinsertion; Cathode-ray Tubes;
Synchronizing Circuit Fundamentals;
Deflecting Systems; Typical Television
Receiver—Analysis and Alignment;
Color Television; Frequency Modulation;
Servicing Television Receivers; Glossary
of Television Terms.

EXAMINE THIS BOOK FREE

Let this great book prepare you to take
advantage of the brilliant opportunities
television offers. Send for it NOWU

i

1o
apLiE
R

f=—=—>— MAIL THIS COUPON === ===

D. VAN NOSTRAND COMPANY, INC.
250 Fourth Avenue, New York 3, New York

|
1
i
Pleasesend me “Television Simplified.”” Within !
10 days I will either return the book or send !}
you $4.75, plus a few cents postage. (If you 1
enclose check or money order for $4.75 1
with this coupon we will pay the postage. |
Same return privilege, and refund is |
guaranteed.) :

I

R W R O R S e e ct—

Name. . ... i e e e i

Address. .. ...ttt s :

City. ..o e State......... :
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for we have the old situation of the
gullibility of the American people.
When I was younger I had to learn
things the hard way for I knew that
my parents were always wrong and
that is the reaction of the American
people. Mrs. Jones just knows that
little Johnny next door knows more
about radio than the serviceman on
the corner, for after all hasn’t he been
peddling papers to her house for five
years and can’t she tell an honest boy
when she sees one. i

“My letter isn’t to say that Mr. Wil-
loughby is wrong for after all he has
the right to say what he thinks, but so
have I, for I am in uniform doing my
bit to keep my country a democracy
and a home where I may have the
freedom of viewing my opinions.

“I also would like to know what the
other servicemen have to say.”

Pfc. Jay P. Gladieux
Alaska
Looks like “organizing” leads in the
voting so far—not licensing.
AN OLDTIMER
ee EPLYING to Mr. John Roger’s
letter in your October issue:
Huh? (Roger!)

“It might be of interest to you (it
is to me!) to know that I have been
reading Rapro NEws since 1920

Horace D. Westbrooks
Griffin, Georgia
You missed 1919, Horace!
—50=

Wave Guides
(Continued from page 37)

reactance (¥ig. 1B). A combination of
the two can be designed to act as a
parallel resonant circuit with an infi-
nite shunt impedance (Fig. 1C).

A small section of wave guide about
a quarter of a wave-length long and
connected to the side of the main guide
behaves as a shunt resonant circuit
with a high shunt impedance (Fig. 2).
If the stub is a half wavelength long,
it presents a short circuit across the
main wave guide (Fig. 4). Various
other implements and devices are used
to make measurements and to perform
the duties of ordinary low-frequency
circuit components.

Early work on wave guides was ham-
pered considerably by the non-exist-
ence of tubes that would generate
more than very small amounts of pow-
er at wavelengths short enough for

use with wave guides of a practical
size. FEarly tubes used for this pur-
pose were usually of the positive-grid,
negative-plate type known as Bark-
hausen oscillators (Fig 3). Other types
used were velocity modulation oscilla-
tors with resonant metal -cavities
mounted on the tube, and magnetrons
which operate in the field of a power-
ful magnet.

The I.R.E. Proceedings for March,
1944 published a reprint of an article
which appeared in volume 10, 1940, of
Journal of Technical Physics (Rus-
sian), indicating that Russian scien-
tists have developed magnetrons ca-
pable of furnishing as much as 300
watts at a wavelength of 9 cm. and 2
watts at 2.6 cm. wavelength. These
latter waves could be transmitted
through a wave guide of little more
than half an inch in diameter. (Much
higher power is wused in American
radar equipment. Ed.)

How does all this affect the future
of television? In order to answer this
question, let us discuss television re-
quirements briefly.

One objective sought in a television
broadcast is to make available a pic-
ture that is as distinct and clear as
possible; that is, the detail must be
sharp. You all have had the undesira-
ble experience of taking a snap-shot
and of having the picture appear fuzzy
and slightly out-of-focus. In order to
produce a sharp television picture, the
picture is broken up into thousands of
small parts, over 350,000 parts in some
cases, and each tiny segment is trans-
mitted individually. This 350,000 seg-
ment picture is repeated 30 times each
second. In order to perform this stu-
pendous task it is necessary to trans-
mit television pictures at very high
frequencies.

The Federal Communications Com-
mission allots a radio frequency band
six million cycles wide to each tele-
vision station as compared with the
ten thousand cycle band allotted each
radio broadcast station. A single tele-
vision station occupies a band of fre-
quencies six times greater than the
combined frequency bands of all the
radio broadcast stations in the U.S.

Future prospects of color television
indicate the necessity of a band six
million cycles wide for each color
transmitted. Hence it was necessary
to allot the television stations a por-
tion of the frequency spectrum far re-
moved from the normal broadcast
band. This is the 50 to 300 million cy-

Fig. 4. A half-wavelength of wave guide conmected to a section of wave-guide
transmission line presents a shunt short-circuit at the frequency of resonance.

RESONANT

HALF WAVE
STUB

SECTION OF
RECTANGULAR WAVE GUIDE

LOW FREQUENCY
RESONANT CIRCUIT

/
é/
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500 WEST HURON ST., CHICAGO, ILL.

ORIGINATORS OF TRU-FIDELITY AMPLIFIERS

December, 19135

A background of Performance —over 50 years -is the inside story of the popularity that has brought
leadership to Thordarson transformers. Performance over the years, after dll, is the only true test of pro-
duct quality.

Consumer acceptance will continue because Thordarson research and design engineers are never satisfied
just keeping abreast of the times. These men are continually developing many transformer components
which are instrumental in the production of new and better performing devices and equipment for the
electronics industry.

This sa.ne pioneering spirit has been responsible for many new Thordarson transformer applications and
developments during the war o o « all of which will be available shortly for civilian requirements.
Thordarson’s well-tested methods of sales promotion and distribution will continue their joint task of
making Thordarson Transformers, together with complete information on their applications and use,
available to everyone in the field..

Always think of Thordarson for top-notch transformers!

e
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HALLICRAFTERS SX-25§ $]0950
SUPER DEFIANT Complete

The hams who ordered early are now
getting their communications receivers
—just as fast as we can ship them out.
Our stocks of popular sets are getting
better all the time — prices are right
(you may buy on easy, time payments
if you wish) — shipments are prompt.
Order one of these nationally known
sets from the Radio Shack foday.

HALLICRAFTERS
Model Number Net Price
SX-28A  Super Skyrider—Complete $238.00
§-20R  Sky Champion—Complece $60.00
$-22R Skyrider Marine—Complete $74.50

$.39 Sky Ranger—Complete  $110.00

NATIONAL
The famous HRO with 6 sets of general cover-
age coils, tubes, power supply, and spkr 8314.00

NC-240-C ... . oo oo o about $225.00
HAMMARLUND
HQ.129X — Complete . . e vvre e $129.00
ECHOPHON
EC-1A — Complete ...oes ceeeeenecrrneas o 829.50

RADIO SHACK CORP.

167 Washington St.. Boston 8, Mass

Please send me your latest FREE catalog. .

My present receiver 18 & ... ..... i ...siss
I plan to buy &

Name

Nowoiy & e Struet
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- A& LICENSED COMMERCIAL TELEVISION STATIONS
# LIGENSED EXPERIMENTAL TELEVISION STATIONS
==PROBABLE TELEVISION NETWORK TRUNK ROUTE

Nation-wide map of the various television stations (commercial and experi-
mental) and the possible path of cross-country television network trunk routes.

cle region heretofore used only for
experimental purposes.

A peculiar change takes place in
radio waves at these high frequencies
however, and, unlike the familiar
broadcast radio, ultra-high frequency
radio waves will not carry signals
much farther than the horizon. These
waves are similar to light waves in
that respect. This means that a tele-
vision transmitter located even as high
as the Empire State Bldg. can be re-
ceived no farther than 50 to 60 miles
distant and furthermore it is unusual
to have a 1000 foot tower so conveni-
ently available. Thus, television
“listeners” located a relatively short
distance away may not be able to re-
ceive the broadcasts.

Complete coverage of an area is,
therefore, possible only by means of a
network of stations. One deterring
factor that has held up the establish-
ment of networks is the lack of avail-
able facilities for transmitting the
television pictures between stations.
Existing telephone lines cannot be
used because they are not capable of
transmitting the high frequencies nec-
essary for good television pictures. A
special kind of transmission line will
have to be installed linking the sta-
tions of such a network.

Wave guides offer a solution to this
problem. A frequency band sufficient-
ly wide to transmit one or several tele-
vision pictures with the associated
sound channels and control circuits
could easily be handled over a single
wave guide.

Another peculiarity of the high-
frequency waves used in television
broadcasting is that they will not pass
through large structures such as sky-
scrapers, large apartment houses, ele-
vated railroads, and the like. Such
structures will cast a rather well-de-
fined shadow in which the reception
will be either poor or non-existent.
Poor reception may be evidenced by
such phenomena as fading of the pic-
ture or multiple appearances of the
picture lurking in the background.

www americanradiohistorv com

These latter are known as ghosts.
Troubles of this sort are mainly ex-
perienced in densely populated areas
and could be overcome by supplying
these receivers from a central distrib-
uting point through a special type of
transmission line such as a wave
guide.

One other limiting factor to tele-
vision, as it is at present, has to do
with picking up programs at locations
other than at the main studio. Spe-
cial feeder lines must be used for
transmitting these pictures between
the scene of the entertainment and
transmitting station or stations. Most
of the present-day programs originate
in studios connected to the transmitter
by single channel coaxial cable trans-
mission lines. Portable radio systems
are sometimes used in place of the
transmission line in special cases but
these may not be practical to use in
the quick shifting news broadcasts and
around-the-town scenes which will
make up the programs of the future.

The desirable conditions of course
would be those where the television
program could be picked -1p at any lo-
cation. You will want to be able to
see Rita Hayworth when she arrives
at the Grand Central Station, the
Bums making a winning home-run,
and our future Presidents making
their inaugural speeches. Not only
you, but everyone else in the United
States, would like to be able to have
a ringside seat at these events.

Television is straining at the leash,
ready now to surge into the American
way of living and as Niles Trammell,
President of the NBC, stated recently
in the New York Times, “Television
promises to be the greatest medium
of mass communication yet evolved,
with unparalleled opportunities for en-
tertainment and education.”

The use of wave guides may be the
answer to obtaining for us, at an ear-
lier date, the full realization of the
benefits of television for all the peo-
ples of these United States.

—30-

RADIO NEWS
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BASIC MODEL 6 RE-1 INCLUDES;
e 5" 5BP4 Cathode Ray Tube

® Vertical and horizontal position-
ing controls

® Intensity control

® Focusing control

® Sweep control

® Horizontal amplitude control

® 2500 volt and 400 volt power
supplies 115 V 60 cycles

® 2 x 2 and 5T4 rectifiers

® One 6AC7 pulse amplifier

® Two 65J7 amplifiers

® Six 6L6 amplifiers

CONVERTED MODEL 6RE-2
INCLUDES:

® Horizontal and vertical amplifier
gain and positioning controls

® Focusing controls

¢ Intensity conirol

® Internal linear sweep oscillator
—21t025,000cyclesin7 ranges

® Front panel input connections

® Four 616 amplifiers

® One 6ACY7 vertical amplifier

® One 5T4 One 2 x 2 rectifiers

® One 6SJ7 Sweep amplifier

® One 884 oscillator

December, 1915

Five inch 'scope for pulse work com-
plete with tubes and conversion in-
structions info a standard ’'scope as
shown at left.

CatalogNo.......evvvvn . L6RE-1

Your Costeevrennnnennnn....$50.00

Here it is converted to a stan-
dard 'scope with 2 cycles to 25
KC horizontal sweep circuit.

Catalog No.covvvenentn. 6RE-2
Your Cost...... ee.....5$90.00

e For all types of High Frequency Pulse Work in Television,
Radar and other Pulse Applications.

¢ Complete with Tubes for this Work.

¢ Easily Converted to Conventional 5-inch Scope.

Five inch 'scopes from Signal Corps Radar Sets—built like a battle-
ship by Western Eleciric to stand up under the most severe field
conditions and rigid requirements of the Signal Corps. Every part
is conservatively rated, assuring long periods of trouble-free serv-
ice. Ideal for all types of high frequency pulse work in television,
radar and other pulse applications, the unit is supplied complete
with tubes ready for this type of work.

Any service man or amateur can easil / convert this unit info a con-
ventional five inch 'scope. Complete instructions are furnished with
each unit. Ten dollars worth of easy-to-get parts and a few hours
time with ordinary hand tools will do the job. Yes, we supply them
converted, too, as shown in the photograph on the right!

ORDER TODAY
DIRECTLY FROM
THIS ADVERTISEMENT

SIA-3-9, Dated December 7 1944

www americanradiohistorv com

Acting as Agents for Reconstruction Fi-
nance Corporation Under Contract
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RADIOMEN'S ||| ™ oninaea rom s 65
HEADQUARTERS P

are employed instead of the less ex-
pensive mica compression type. How-

ever, the arrangement of Fig. 5, which

employs conventional mica-compres-
RADIU SUPPLY sion type trimmers for capacitor-sub-
stitution tuning of the antenna circuit

only, is widely employed because the
21 9-221 Genesee stl‘eet usual antenna circuit tunes somewhat
' broadly and so is not so critical to the
Dept. N amount of capacitance variation that

might be caused by temperature or
BUFFALO 3, N. Y. . : e

humidity changes, ageing, etc.

e | subject of inductance and capacitance ‘Courtesy Messner Mig. Co.
Al i | stability with temperature apd humiq- Fig. 9. A typical dual mica com-
e L s S PRl L ity changes will be considered in pressor-type capacitor unit used
;‘{{5%}%’3?\133‘35)&"{5&? %:gEFﬁ%I%{cEA\If greater detail in several later articles with each push-button in receivers
COMPLETELY ! !! of this series.) Iron-core inductor of the type illustrated in Fig. 2.
TubularCondensers (All guaranteed one year) tuning is used for the oscillator cir- . . .
Priced in lots of 10, either one type or assorted. it g h the tunin ds t Cb compression type trimmer capacitor
100 mtd. 25V—.35, 20 mid. 150V.—.20, .25 m?d, GG IS = g needs 10 De  yged in push-button receivers is able
. p
Rty %OgoTnf‘dS ffogfiigovﬁz_mlrg more precise. Many push-button re- ;. ;ver only a limited capacitance
150V.~—.15, .05 mfd, 600V.—.09, 20-20 mid, 150V.— iv RS N .
.3)3\}10 mfd, 253\/'.—.27 02 mf%? zé)og‘v(.l—l.ougv 25 Ci“ eé‘s tfhat; employ i tur;e% r.f. stage variation range—depending upon its
f?,fsd T D asd ,‘Z?Vg;,[l‘f 01 mid, 320‘Oog E(Geey © e converter tube Use Ca-  ognstruction and its maximum capaci-
mid, 600V.—.85, .005 and all smaller cap. in 600V. pacitor substitution tuning for the an- tance value. For example, Table I
Eﬂﬁi&%i?e&m_ss 45, Bullet Dynamic Mikes tenna stage and iron-core inductor jists the capacitance ranges of the
S57-45; Quality Carbon } 51/”5253154§p2al\e§1n£»? substitution tuning for both the oscil- trimmer-type capacitors of various
cials—P agn ynam ICS-' — H B
5"-—$1.25; 6"—$1.75; 8’ -$3.95; 10"-55.95; 127 lator stage and the converter tube in- : : _
(22 oz. NMag.)—S§7. 50; Electrodynamies: 4”, o". or put sizes made by One.promlnent manu
(Ii)wfu»‘())sohsr?%ﬂ .50; ‘High Grade Shure Crystal S i X . facturer of these units.
Reterence to Fig. 2 will reveal why Trimmer type capacitors should
]‘311'2{1”15 mI I@rrglari%lte lAlr[’JI‘L;n}ng Cg:rl)(%‘eoniersszvxétsh push—button tumng by this method never have to be adjusted very loosely
4 alam. shafts egular 15 TOm 0 . . b
Shatt Lensth Indicated, BOMAE, 557,38 56 does not cause any special oscillator- .. t44 tightly for reception of the sta-
S ey 2o M orasiE s pME preselector tracking problems. When 1 i o .
§"—.49; 100 Mm .54; 140 M. 134"—.69. the individual lect 11 tion, for, in either position, they will
Bargains in \V(lxrebl\'ok 18 I;DO%J 2§onductor pgmlla tOIe‘ ;Zrlirlli\rlllo‘ ucaa 22?1:551‘:(:&220%?25%%5& ta}; not maintain the capacitance value
rubber Zipcor ack or brown, 250’ spool, $4.25; W1
No. 18 FF (ﬂ\mre wire), 1000’ or 2(‘))00' ﬁ%ools 56.95 h-b titt b itch initiall constant for very long- Temperature,
per M; No. 18 SV, round rubber covered double wire a push-button switch are initially ad- ageing effects and vibration affect it
or electr drills, wash machines, ete., 250’ for $5.95; iusted in order to set wp that butt = S -
No. 16 single conductor stranded with spun glass J /4 at putton  Accordingly, it is common practice to
5000V, insulation, per foot, $.02; No. 18 PO brewn fOI‘ reception Of the particular station N t) N
rayon covered parellel lampeord, 250”7 spool, $4.50. use trimmers of two or three different

All kinds of hook-up wire in k. Sensational i i i B 8 .
Sheedox Wire Stripper that stll'ivsSts%(iidhorgi%zsllr?drgld a(sis.hgr;eg :EO }ct’ thii really larf bemg maximum capacitance values in a
wire clean instantly at rate of 1000 per hour——5$3.52. a ste O tune e reselector an 3
Replace broken radio plugs with new bakelite plugs ‘ ‘]. . . . p push-button receiver that employs
or caps, 100 for $2.00. 7 Asst. L.F, Transformers in oscillator circuits to the correct fre- {hem and in order that the station
Aluminum Cans—$1.98; 5 Asst. unshielled oscillator uencies for reception of that i ’ 4 R
coils—.63; 1CA Black Ripple 77x12"x77{" cabinets q 1 cepti at partc-  frequency assigned to a button shall
it leﬂt‘l(er a2 2 IO A i OPLIs 3 ont mater ular station. Therefore, the oscillator  4iways be such that th frequency fall
cabinets (specify or meter)— ; Genera g . ’ e a e alls
Electric 500 Microamp 3" meters with volt & ohms i i i BAren ..
i i S SR | | and preslector tng couts wil be il it i 1
8. erle‘, a&’ram, an 11’]S ructions to make . . 0 .
Oh?t‘ pergvgltlvolltg?énmtfzteréwi%2(%.200b400éandt2000 of the push but{ons s i’n Sgl(?h a Ir‘le imum adjustment range of the trim-
Yo A1l [} 2 gonm Scales, 1or above meter— = 3 - M M 3 3
$6.00. No priorities. Only 100 in stock. Act Now. ceiver is to be set up for reception of mers associated V'Vlth it, .certam b.Ut'
27 most popular asst. dodmlbelt in lifetime metal 1000 1 tati y fons (those associated with the trim-
m & adl! S 1 1me m - .
cabinet with belt book-—93.75, o kc. station, and that the re- mers of smaller capacitance) are as-
ceiver employs an if. of 455 ke. To signed for use at the high-frequency
e N N f .
set up this button for reception of this  aopng of the broadeast band, others for

LOWEST PRIGES GOMPLETE particular station, preselector capac- yge at the mid-frequencies, and others
’ itor Cy (see Fig. 2) would have to be  ({hose associated with the trimmers of

3T0¢ K s FAST s E RVIG E adjusted to tune the p}‘eselector to ex-  Jgrgest capacitance) for use at the
y actly 1000 kec. and oscillator capacitor low-frequency end. Sufficient overlap
STANDARB MERcHANISE Cu would have to be adjusted to tune - of tuning range is provided between
the oscillator to exactly 1000 + 455 = these groups of buttons so that no dif-
1455 ke, This would be done in Prac- ficulty is experienced in assigning a
tice, by .feedlpg a 1000 kc. signal 1qto certain group of stations to suitable
_R A D I o_ the receiver input by means of a sig-  pyttons. For example, in the 5-button
nal generator, and then adjusting €,  receivers of the Philco 42 series, the

RADIO Technician and Radio Communications and O, for maximum receiver output  gtation-frequency ranges to which the
cousies, Neghuer noy fur new Slass surt, | | (if the receiver employs a magie-cye  various buttons 4, B, C, D, and & are
uning indicator this could serve t0  ggssigned are as indicated at the left

Evening Classes. L :
AMERICAN RADIO INSTITUTE indicate when maximum output was i
being obtained). This would make the Table 1. Capacitance ranges of various

101 West 63d St., New York 23. N. Y. tri t - {
Approved under GI Bill of Rights. oscillator operate correctly at a fre- rimmer type capacitors manufactured.

quency 455 ke. higher than that of the c . . .
] _— — i station signal and the preselector S Cag&x;::cxtr:)cfﬁf:la)ho
ey 'Sﬂu EREl"EE‘N : :E}me(% circuit—forT};chistEarti)ctiltar sta- 1.6 uuf. to 18 wud, ' 112

i : ion frequency. e other buttons on 3 uuf, to 35 muf, 1L.7
; th_DFHl}{IF EEM::JS_GDHF“” the receiver would be set up in a sim- dppf to 70 puf, 17.5
! 3o ki ilar manner for whatever station fre- 10 ppd. to 160 upf, 16.0
anks, Bewers Stacke ] = | quencies they might be assigned to— 20 puf. to 270 uuf, 13.5
; hence the oscillator frequency would 40 puif. to 370 purf, 9.3
track correctly for each push button. oy Wi' to 470 puk, e
The conventional adjustable mica- GRS OIS 51
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NOW SERVE MEN AT PFACE

The creative engineering which armed our fighting
men for Victory has no less a responsibility in the years
of peace ahead. Now that the war is won, we have the
job of making this a better world.

AIREON produced huge quantities of communica-
tions and radar equipment and other machinery for
waging war. Its achievements were equal to its hcavy
responsibilitics, and its workers established an outstand-
ing record of performance.

AIREON enters peacetime production with a notable
engineering organization, highly skilled personnel and
great confidence in the future. We have developed many
products which will contribute to better living, for the
manufacture of which all 15 AIREON plants will con-
tinue in production.

Cina_udagraph

In order 1o extend our usefulness we recently estab=
lished an experimental laboratory in Greenwich,
AIREON’s creative enginecring in radio communica-
tions, electronics, musonics and hydraulics will team
with production proficiency in contributing devices
{or future service.

In peace, as in war, AIREON will stand for guality
and performance,

WLQ.W

PRESIDENT

A DIVISION OF A‘irf:gon/_'
3911 SOUTH MICHIGAN AVENUE, CHICAGO

www americanradiohistorv com
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of Fig. 11. The preselector (ant.) and
oscillator (osc.) trimmer adjustment
screws for each of the five push-but-
tons are arranged as indicated. The
signal-frequency ranges of the various
buttons are illustrated by their fre-
quency range graphs drawn at the
right. Notice how the frequency
ranges of adjacent buttons are pur-
posely designed to overlap. For this
reason, when station assignment ad-
justments (button set-ups) are to be
made on a push-button receiver, the
manufacturer’s service instructions, or
the frequency-range markings on the
trimmer adjustment screws should.al-
ways be consulted so the proper push-
button will be assigned to each station

that is to be received. Then the sta-
tion will lie within the proper fre-
quency limits of the circuits associ-
ated with that particular push-button.

The majority of push-button tuners
that employ the straight trimmer-ca-
pdcitor substitution system, use only
two banks of trimmers, and so are
usually employed in superhets that do
not have a preliminary tuned r.f. stage.
One bank of trimmers is used for tun-
ing the mixer or converter tube input
circuit, and the other for tuning the
oscillator. In other words, for each
push-button a dual trimmer-type sub-
stitution capacitor unit (see Fig. 9) is
used in place of the conventional 2-
gang variable tuning capacitor. If a

25, 50, 100, 200 or 300 Bfahs
in sturdy metal box with slide-
in drawer. Free Belt Guide and
measuring device.

Order
7B\ ALWAYS A

G-C Dial Drive

FREE Cables Espe(iqllysuief- i = |l
By STEEL G-C has a complete line of ‘r'«':;en“f:; ie: L= i
N CABINET Dial Drive replacement Pl cloment E i
cables. Available by ihef e onesandl 6 . i
. . ] 1 for prompt servicing © airing rattling an orn yiEe
o G-C Dial Belt Kits :,Trose's. Every Serviceman Eones_g Also used on g[:sfc,‘ 2
3 Qv:» Every Serviceman needs a G-C should have a con}ple'e as- te seal leus'er:l:mssépe:d- “&&%
AN Dial Belt Kit. Save money—be  giment. Best quuh'y—exh:u wires in place, = Depend ot
\§ ready for that repair job. Finest g ongth. Preferred by Radio uHe'VIb:";::'pdryin'g. e s
W ; woven fabric replacements. Mo averywhere. proof an b
Easy to install—no s'retch-.—no . Al :
X udi:s!men's. Supplied in kits of Write for New G-C Catalog No

and G-C Dial Beli and Service Book
Immediate

From Your Radio P
< ASK FOR G-C PRODUCTS

G-C Radio
Service
Cement

The bkest
Cement fodr Ii
Speaker an Raoia”
Radio Work. ||&is

Go

—

pelivery onall G-C Products |-
arts Jobber i

e YA

0 GENERAL CEMENT MFG. CO.

. . ROCKFORD, ILLINO

1S

Model 50]

to SAVE YOU MONEY.

Street

"UNIVERSAL INSTRUMENT CO.
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UNIVERSAL

RADIO TUBE TESTER |

Advanced Styling — Finest Quality
Materials and Workmanship.

Designed to give lasting service and priced

WRITE TODAY for SPECIFICATIONS and PRICES.

Please rush me full details and specifications

on UNIVERSAL Radio Service Instruments.

N A € oo msiisssind i is it i g

PRECISION ELECTRONIC
INSTRUMENTS

306 E. McMILLAN STREET CINCINNAT! 19, OHIO

wwWwW americanradiohistorv com

tuned radio-frequency stage precedes
the mixer or converter tube, there are
three tuned circuits, and a 3-gang va-
riable tuning capacitor would be em-
ployed in a manually tuned receiver.
For automatic tuning a 3-gang trim-
mer unit is used. FEach substitution
trimmer capacitor used in the push-
button tuned receiver may be thought
of as corresponding to a section of the
ganged variable tuning capacitor (with
its rotor in a certain position) in the
manually tuned receiver.

High Side and Low Side
Switehing

The substitution capacitors or in-
ductors in a given bank are usually
arranged so that one set of terminals
is connected to a common bus wire,
and the other side of each capacitor or
inductor is connected to its respective
switch (see Figs. 2 and 3). In some
circuit systems, the push-button
switches are in the high potential or
grid side of the tuned circuit, with the
common side of the substitution ca-
pacitors or inductors grounded. This
is known as high side switching. In
others, the common side of the capac-
itors or inductors is the high poten-
tial, or grid side, of circuit, and the
low potential, or ground side, of each
is connected to the switches (as in
Figs. 2, 3, 4, 5, and 6). This is known
as low side switching.

High side switching is the more
commonly used in receivers that pro-
vide both manual and automatic tun-
ing, because it permits of a simple
switching system from manual to au-
tomatic tuning and back again by
means of one push-button. This is de-
sirable because it tends to reduce the
cost and simplify the operation of the
receiver, two factors which are impor-
tant in receiver manufacture.

R.F., Oscillator,
1.F. Coils

The use of properly designed com-
pressed iron-dust cores in r.f. prese-
lector, oscillator, and i.f. tuning coils
makes it possible to realize a decidedly
higher @ in a very small coil (and
shield can) than is obtainable by the
use of an air-cored coil of comparable
size. The higher ¢ makes possible
higher gain and increased selectivity
with the use of small coils, and, among
other things, results in a decided sav-
ing in space. This is very important
in compact receivers such as porta-
bles, automobile and aircraft re-
ceivers, etc., and in push-button tuned
receivers that employ a series of coil
sets in a coil-substitution system (see
Figs. 3, 4, and 5). Another advantage
of well-designed iron-core inductors
lies in the fact that a high degree of
adjustment stability can be obtained
over a long period of time, regardless
of temperature changes, jolting, and
other severe service conditions.

The compressed iron-dust cores of
such coils are provided with a screw
molded therein, which makes it possi-
ble to adjust the position of the core
within the coil to alter its inductance
for adjustment to the required value,

Iron-Core and
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These stondard types
of transformers,
manufactured princi-
polly for ““war use,”
are presented to dem-
onstrate the versatil.
jty and quality of our
production,

and now, a look at the future

Our engineering and _production departments will
shortly announce a number of startling advancements,
in the way of new constructions and new models. Our
production facilities will be adequate to take care of
most any unusual demand and will cover a wide range
of applications. If youare in the market for any type of
transfofmer, we urge you to contact us for suggestions.

Write for catalog.

SSITATHWELSON BN

GLENVIEW, ILLINOIS

December, 1945 131
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The Ideal
Christmas Gift!

A Greal
THERAPEUTIC INVENTION!
Sun-Krafl

COLD QUARTZ ULTRA VIOLET
RAY THERAPY
SUN LAMP

Lots o 2 [
3870} o 25

95% Pure Cold Ultraviolet Radiation!
Induces Vitamin D!

Powerful Germicidal Agent and Sterilizer!

Portable . . . Compact . . . Remarkably
Flexible!

Carries Manufacturer’s Guarantee!

Place Your Onder Now!

IMMEDIATE DELIVERY

LEONARD ASHBACH

ELECTRONICS DISTRIBUTORS

Phane WHhshall 2045

152 W. HURGN ST. ‘= CHICAGO 10, ILL.

In the Rocky Mountain Ré;qion
it's

Rapio & TeLevision SuppLy Co.

810 EUCLID AVE., PUEBLO, COLO.

“If we don’t have it, we’ll get it
or it can’t be had! Phone 5729

; ':Drrﬂsgfndénf:e- COuUrsEs |n

RADIO o SLECTRICAL ENGINEERING

ELECTRICAL ENGINEERING Sgt zocu

id
eleotriogt field, Preparo vourself at Low Cost, for seonre

Eolure; Modern coursa, So simplified_snvone oan understand quickly,
RADIO ENGINEERIN G Extra fine course in radic, public
. addresa, photo-eleotric work. Trains
you to be super.service man, real vacuum-tube technician. Servicemen
Deeded badly, sE,’,ﬁhm’ . on 3°mplh'fti°n't Tree LOW Either '
d pos or letter for Free ither
Copies of school catalogs, full 5
i eferred vay« AS 25 Course

detail. 11
ment plan, eto, BEN| D N Shopt ¢

LINCOLN ENGINEERING SCHOOL, Box 931R-84, Lincoln 2, Nebrg
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which is dependent upon the frequency
of the station to which the particular
push-button has been assigned.

The simplest arrangement for each
pair of adjustable iron-core coils used
in receivers employing such coils in
two-stage tuning (one preselector
stage and oscillator, as in Figs. 3 and
4) is to have two separate cores each
with a screw molded therein. The po-
sition of these cores is adjustable in
coils mounted adjacent and parallel to
each other, one the preselector and
one the oscillator coil. The two cores
may be connected together mechan-
ically by a pressed yoke of non-mag-
netic metal to which is attached a po-
sition-adjusting screw that comes for-
ward through the panel, near the
proper dual push-button switch that
simultaneously switches the two coils
in or out of the circuit.

Setting the oscillator frequency the
correct amount higher than the pre-
selector frequency, for each push-but-
ton, does not present any special prob-
lem when such coil systems are em-
ployed. To set up a push-button for
reception of any particular station,
within its recommended frequency
range, the push-button is depressed
and the position of the cores in the
two coils associated with it are ad-
justed separately by means of their
adjusting screws until that station is
received at maximum level. Then the
inductance of the preselector coil will
have been adjusted to the proper value
to tune the preselector circuit to the
signal frequency of that particular sta-
tion, and the inductance of the oscil-
lator coil will have been adjusted to
the proper value to tune the oscillator
circuit to a frequency higher than
that of the station by an amount nu-
merically equal to the i.f. of the re-
ceiver. Correct osc.-preselector track-
ing for that pair of coils will then have
been established. From then on, that
button may be set up for reception of
some other station within its recom-
mended range if required, by merely
adjusting the single screw fastened to
the yoke-—thus moving both cores si-
multaneously. The tracking will re-
main sufficiently accurate for all or-
dinary purposes. Other mechanical
arrangements can be, and are, used to
bring about the same end.

In order to facilitate tracking the
oscillator and preselector coils, the
oscillator coil can be either wound dif-
ferently in shape or size from the pre-

selector coil, or its iron core can be
made shorter. A more expensive way
is to shape the iron core, or even to
make the two cores of different per-
meabilities but similar physical dimen-
sions, to arrive at the same result.

PDual Preselector-Oscillator
Tuning Ceoil Units

The dual type iron-core tuner coil
unit is another construction arrange-
ment employed when adjustable iron-
core coils are employed in both stages
of two-stage tuning (see Figs. 3 and
4). It makes possible an iron-core sub-
stitution type tuner unit requiring only
one adjustment for setup of each push-
button. Tracking between the oscil-
lator and preselector coil inductances
is fixed at the correct value by pre-
liminary adjustment at the factory,
and rarely requires readjustment in
the field thereafter.

In one simple arrangement, both
cores are mounted on a single shaft of
wood, brass or other non-magnetic ma-
terial, and this combination is slipped
through the center of the tube carry-
ing both the preselector and oscillator.
coils. The coils are tracked one with
the other by sliding either one of the
cores on the shaft, or by sliding either
coil along the tube. Then the whole
assembly can be adjusted for recep-
tion of any one station by adjusting
the long screw provided for simulta-
neously moving the two cores in or
out of the coil tube as required.

An example of a more elaborate
dual-coil construction designed to
make the adjustments more stable and
permanent, and which requires adjust-
ment of only a single screw for set-
ting up a button, is illustrated in Fig.
10. In order to show clearly all parts
of the coil and core assembly, it is
shown both in phantom and in cut-
away. Preselector coil L, and oscil-
lator coil L, are wound on a fibre tube
T. To facilitate tracking, the oscilla-
tor coil is placed nearest the front end
of the tube, where the slotted station-
adjustment stud 8 is provided.

Brass stud 8 carries the compressed
powdered-iron cores P and O for both
coils, causing both to move simulta-
neously when the push-button is being
set up to receive a particular station.
The cores are held a fixed distance
apart by Bakelite spacing sleeve E,
spring D, and spacing nut M. First,
the preselector tuned circuit is tracked

Fig. 10. A dual adjustable iron-core inductor for tuning the preselector and oscillator.

Courtesy P. R. Mallory & Co., Ine.
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AMER CAN TELEV S ON
INSTITUTE

a division of AMERICAN TELEVISION LABORATORIES, INC., and th

CHICAGO MUSICAL

COLLEGE

Take pride in Announcing

their collaboration in the preparation of trained personnel

for the rapidly growing television industry.

I I ERE in Chicago, at 433 E. Erie Street, in our television studios,
there will begin the training of television artists, performers,

writers, producers, directors, musicians, scenic effect technicians,
rewriters, and all of the commercial personnel involved in the play-
producing of television programs where they will work with actual
television performances.

At the same time, we will continue the training of fechnicians,
engineers, service men, and others to qualify for the fechnical jobs in
the field of television.

Both the artists and the engineers training here will, for the first
time, under a planned training program, work together under,
actual conditions with extensive facilities directed by the faculty of
an accredited University and veteran television pioneers and engineers
engaged in active research and manufacturing.

We invite the inquiries of interested parties.

Approved for G. I. training
Technical Home Study Courses also available.

_----------------------------------.
1
1 American Television Iastitute, Dept. RN12-45
: 433 E. Erie Street
I Chicago 11, Illinois
FILL IN .
COUPON i Please send me information regarding television training. I am in-
: terested IM....oeveeriinennenernennnenncoens (state type of training.)*
AT RIGHT !
i
FOR FULL 1 INAME. ceeeennnaeeosscsssscsscasnnns Address...eeeeieiiniann 960006000
INFORMATION |
: 1031 State...oov i i ceeees
I *If unable to state type of training write a letter giving details.
1
i

December, 19435
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with that of the oscillator by varying
the position of spacing nut M. This
moves the core of the preselector coil
Ly only, and hence varies the induct-
ance of the preselector coil only. This
tracking adjustment is made at the
factory for each set of coils, so it need
not be repeated unless the position of
the nut has changed during receiver
use. If the cores are moved too close
together, another seemingly correct
adjustment may be obtained at cer-
tain frequencies. However, if the ad-
justment stud 8 should later be moved
to set up the button to a different sta-
tion, the coils will be out of track. It
is to guard against this possibility, that
Bakelite spacing sleeve FE is placed
between the cores.

When dual coils are used in re-
ceivers which employ a Colpitts type
oscillator circuit, some interaction in
the adjustments of the buttons may be
experienced. This is because the ca-
pacitance between the coil and its core
is being placed across one section of

the tuning capacitance. The effect of
one adjustment on the others will be
slight, but sometimes it is noticeable.
In such cases, it is advisable to re-
check the adjustment of each button.
after set-up is completed to make cer-
tain that the tuning has not changed.

When a stage of tuned v.f. amplifi-
cation is employed in the push-button
tuned receiver, one of several arrange-
ments may be used for tuning it. Two
of the most popular ones are those us-
ing a trimmer-capacitor tuned an-
tenna circuit with iron-core coil tuned
interstage and oscillator circuits, and
those using triple iron-core coil tun-
ing.

The circuit arrangement of an in-
teresting push-button controlled tuner
using triple iron-core tuning is shown
in Fig. 7. The auto-radio receiver
that employs it provides for either au-
tomatic or manual tuning. At this
point we are interested only in the
former. The push-buttons are located
on a control panel on the instrument

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

tion.
vmergency service.

2167 Royalstou

unit, compact design and sturdy construc-
Suitable for mobile, stationary or

Avenue.

Models range from
350 to 85,000 watts.
A.C. types from 115

4-cycle gasoline
units are of single-
to 660 volts; 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.

Model shown is
ifrom W2C series,
2 and 3-KW, 60-
cycle, 115 volt;
powered by wa-
ter-cooled 2-cylin-
der engine.

l:.o W ® ONAN S(ﬁ"\’s

MINNEAPOLIS 5, MIENN.

Statement of the ownership, management, eirculation, ete., required by the Acts of Congress of August 24.
1912, and March 3, 1933, of Radio News, published monthly at Chicago. Il., for Oct. 1, 1945,
State of Illinois, County of Cook, ss. Before me, a notary public in and for the State and county afore-
said, personally appeared A, T. Pullen, who, having been duly sworn according to law, deposes and s5ays
that he is the business manager of Radio News and that the following is, to the best of his knowledge and
belief, a true statement of the ownership, management (and if a daily paper, the circulation), ete., of the
aforesaid publication for the date shown in the above cabtion reauired by the Act of August 24, 1912, as
amended by the Act of March 3, 1933, embodied in section 537, Postal Laws and Regulations, printed on the
reverse of this form, to wit: 1. That the names and addresses of the publisher, editor, managing editor,
and business managers are: Publisher, Wm. B. Ziff, 185 N. Wabash Ave., Chicago 1, Ill.; Editor,
Oliver Read, 185 N. Wabash Ave., Chicago 1, Ill.; Managing Editor, Oliver Read, 185 N, Wabash
Ave., Chicago 1, IlL.; Business Manager, A, T, Pullen, 185 N. Wabash Ave., Chicago 1, Ill. 2. That
the owner is: (If owned by a corporation, its name and address must be stated and also immediately
thereunder the names and addresses of stockholders owning or holding one per cent or more of total
amount of stock. If not owned by a corporation, the names and addresses of the individual owners must
be given. 1f owned by a firm, company, or other unincorporated concern, its name and address, as well as
those of each individual member, must be given.)

L, IL; A, Ziff, 185 N. Wabash Ave., Chisago 1, 11l.; W. B. Ziff Co,, 185 N. Wabash Ave.. Chicago 1,
111.; 8. Davis, 183 Wabash Ave., Chicago 1, I1L; Wm. B. Ziff, 185 N. Wabash Ave., Chicago 1, Il
viz, 185 N. Wabash Ave.. Chicage 1, Ill. 3. That the known bondholders, mortgagees, and other

rs owning or holding 1 per cent or more of total amount of bonds, morigages, or other
securities ar (If there are noue, so state.) None. 4. That the two paragraphs next above, giving the
names of the owners, stockholders, and security holders. if any, contain not only the list of stockholders
and security holders as they appear upon the books of the company but also. in cases where the stock-
holder or security holder appears upon the books of the company as trustce or in any other fidueiary rela-
tion, the name of the person or corporation for whom such trustee is acting, is given; also that the said
two paragraphs contain statements embracing affiant’s full knowledge and belief as to the circumstances
and conditions under which stockholders and security holders who do not appear upon the books of the
company as trustees, hold stock and securities in a capacity other than that of a bona fide owner; amd
this affiant has no reason to believe that any other person, association, or corporation has any interest
direct or indirect in the said stock, honds, or other securities than as so stated by him. 5. That the
average number of copies of each iswue of this publication sold or distributed, through the mails or other-
wire, to paid subscribers during the twelve months preceding the date shown above is
(This infermation is required from daily publications only.)
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[Seal.] A. €. Jeppe,

Arthur T. Pullen, Business Manager.
Sworn to and subscribed before me this 28th day of Soptember, 1945.
Notary Iublic. (My commission expires March 16, 1048.)

Ziff-Davis Publishing Co.. 185 N. Wabash Ave., Chicago-
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board of the car—remotely located
from the receiver chassis. Each push-
button operates an electromagnet
which in turn operates the station se-
lector switch that switches the proper
iron-core inductors into the antenna,
interstage, and oscillator circuit. Five
station push-buttons are provided.
Each set of three iron-core inductors
may be pre-tuned by a single adjust-
ment for reception of a particular sta-
tion, thus simplifying the station setup
procedure. A push-button operated
relay is used to change over automat-
ically from automatic to manual tun-
ing.
Receivers Providing Both
Automatic and Manual Tuning

In those automatic-tuned receivers
of the types in which a conventional
gang tuning capacitor is rotated by an
electric motor, a solenoid and ratchet,
or by mechanically-operated cam and
lever systems, all that is necessary to
also provide manual tuning is to em-
ploy a clutch arrangement by which
the tuning capacitor shaft may be dis-
engaged from whatever automatic
driving mechanism is employed, and
then providing a regular tuning knob
and drive for manually rotating the
gang tuning capacitor shaft. The
same tuning coils are used for both
manual tuning and automatic tuning.

In those automatic-tuned receivers
of the types employing preset substi-
tution capacitors or iron-core induc-
tors, manual tuning may be accom-
plished by also incorporating in the
receiver a conventional manually-op-
erated gang tuning capacitor with its
associated fixed preselector coil, os-
cillator coil, padder capacitor, wave-
band switch, etc. When manual tun-
ing is desired, these are switched into
the preselector and oscillator circuits
in place of the push-button controlled
trimmers and iron-core inductors. Fig.
12 illustrates the preselector and os-
cillator circuits of a receiver of this
type. When the manual-automatic
switch S is in the position for push-
button tuning (the position shown in
the diagram), contacts 1-2 and 5-6 are
open; 3-4 connect, and 7-8 connect, as
illustrated. This cuts the manually-
tuned preselector and oscillator tun-
ing circuits L,C, and L.C. out of the
circuit, and switches in their place the
bank of pre-set push-button selected
iron-core preselector and oscillator
coils L;. Coil L, serves to couple the
oscillator plate (screen grid of the con-
verter tube) and grid (inner grid of
the tube) circuits together wvia the
tickler coil Ls.

When the manual-automatic switch
8, is pushed up for manual-tuning op-
eration, contacts 3-4 and 7-8 open, thus
cutting the bank of iron-core coils and
push-button station selector switches
out of the circuit. Simultaneously,
contacts 7-2-3 close and contacts 5-6-7
close, thereby connecting preselector
and oscillator coils L, and L., padder
Cy, and corresponding ganged man-
ually-tuned capacitors €, and C. into
the circuit. Notice that the connec-
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RADIO-ELECTRONICS—students learning to use
Oscillograph, important new electronic device.

earn in a few Weeks

IN THE GREAT SHOPS OF COYNE .« CHICRGO

. Each with

Student Finance Plan

We train you on real full-size Electrical or
Radio equipment, RIGHT HERE IN
THE COYNE SHOPS IN CHICAGO.
You ‘“‘learn-by-doing’—first the basic prin-
ciples, then you are shown how to do each
job, and THEN YOU DO IT YOUR-
SELF. When you get out on the job,
whether you've had practical experience or
not, your Coyne training will give you the
confidence and ability to do it RIGHT.

EARN WHILE LEARNING

If you are short of money I'll arrange to
finance most of your tuition and you can
pay it back in easy monthly payments
after you graduate. We'll help you get a
part-time job if you wish, so you can earn
while learning. 1 also give Coyne Grad-
nates my LIFETIME EMPLOYMENT
SERVICE—no charge whatever, no mat-
ter how often you use this great feature.

MEN WITH PHYSICAL DISABILI-
TIES—whether due to war or other causes
—we also have facilities for you. Check
coupon for particulars if you have a
physical disability of any nature.

COYNE

ELECTRICITY—a corner of my A.C. Department
Students work on actual motors and controls.

2 GREAT FIELDS

LOOK AT THE JOBS!
Electricity Radio
Armature Expert Radio Manufacturing

Aviation Electrician Radio Rf‘t.:ei\ll‘erds_
int Engineer aeio

Hiuminating Expert Public Address and

Sound Systems
Power Plant Operator  glecironics Technician
Automotive Electrician Frequency Modulation
Wiring Contractor Television Servicing
Motor Tester Radio Merchandising

Signal and Alarm Work Your Own Business

INDUSTRIAL ELECTRONICS

- mm and Electric Refrigeration
mRA ; No Extra Cost
TRAINING

Extra Training to help you
- NOERTRACOST

get ready for the better jobs
in these great fields . . . no
additional tuition cost with
either my Electrical or Radio
Course, If You Act Now!

a Great Future forYOU

ELECTRICITY and RADIO-ELECTRONICS stand out in
today's postwar world. They offer countless good jobs with a
real future, to men who are ready. COYNE has helped many
hundreds of men to success in these two fields, through QUICK,
PRACTICAL SHOP TRAINING. We also were one of the
schools called upon by our Government when the war started
and we trained thousands of men for the armed services. Read
the facts on this page, then mail coupon. See what it will
mean when YOU are prepared for these great opportunities!

ELECTRICITY—Many Branches

Here at Coyne you learn A.C. and D.C. motors,
wiring, signals, lighting, farm electricity, power
plants, batteries, auto electricity, and dozens of
other branches of Electricity—all in a few short
weeks. No time wasted on subjects you won’t need.
It's JOB TRAINING based on 46 years’ experience.

RADIO—Electronics —
Television

This streamlined shop course includes Radio re-
ceivers, set-making, public address and sound sys-
tems, television, FM (frequency modulation), auto
radio, and the other good-pay branches of Radio-
Electronics. Many Coyne Radio graduates have a
thriving, prosperous business of their own.

Pick You Field—Get Book FREE

i Some men prefer Electricity,
others Radio-Electronics.
Whichever interests you most,
we will train you in a few short
weeks at Coyne. I have a big,
fully illustrated book on each
course, and will send you the
one you want, without the
slightest cost or obligation.
Simply check below, then mail
coupon in envelope or paste
on postcard. No salesman will

call. Rush coupon now!

H. C. LEWIS, Pres.

ELECTRICAL SCHOOL

VETERANS!

This training is avail-
able to you in its en=
tirety if you qualify
under the G.I.Bill of

coupon now for Spe-
cial G. I. Bulletin.
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COYNE ELECTRICAL SCHOOL
500 S. Paulina St., Dept. 95-81H,
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Send me your BIG FREE BOOK—for the course
checked below. Also full details of your Student
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Radio Engineering
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NOTE:
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books culled from Jeading Mc-
?:l-:-mll publications in the radio
ield,

8 especially selected by radio specialists of Me-
raw-Hill publications

@ to give most complete, dependable coverage of

facts needed by all whose fields are grounded
radso fundamentais.

@ available at a special price and terms

T HESE books cover circuit phenomena, tube the-
J 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
in any field based on radio, you want these books
for the help they give in hundreds of problems
throughout the whole field of radio engineering.
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It shows that “crack” op-
erators rely on something
besides practice to develop
their high speed and pro-
ficiency; it explains the
“knack” of sound-sense and sound-consciousness
—the secret of speedy sending and receiving.
Once you acquire these mental processes, reading
code becomes almost second nature to you, just as
the thythm of a dance band becomes automatic to
musician and dancer.

Champions endorse the Candler System. It is
used in training Commercial Operators, Amateurs,
and Radiotelegraph Specialists in Signal Corps.
Airlines, Broadcast Studios, Police Inter-City
Communications. Wherever the fastest, most ef-
ficient operators are found, there you will find
Candler trained men,

If you want s-p-e-e-d, if you have any diffi-
culties in operating technique, if 40.50, and more,
wpm seem fantastic speeds to you—send for this
revealing 52 page Book now. It’s yours without
cost or obligation. Simply send your name and
address to—

CANDLER SYSTEM COMPANY

Dept. 2-0, Box 928, DENVER, COLO., U.S.A.
And at 121 Kingsway, London, W. C. 2, England
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Fig. 11. (Left) The antenna and oscillator trimmer adjustment for each of the
five push-buttons, A, B. C, D, and E (Philco model 42-1010 and 42-1011 receivers).
Also shown is the station frequency range recommended for each button. (Right)
Illustrating how the station frequency ranges overlap for the various buttons.

tions of coils Ls and L, have been un-
disturbed—they still serve to couple
the oscillator plate and grid circuits
together, thus supplying the necessary
feedback for proper operation of the
oscillator.

Naturally, in a receiver of this kind,
the oscillator tuning circuit employed
during manual tuning must be ad-
justed (by means of trimmer C. and
padder C,) for correct tracking with
the preselector circuit employed dur-
ing manual tuning, over the entire
waveband. If manual tuning is pro-
vided on more than one band, the
proper preselector-osc. tracking ad-
justments must be made on each of
the bands.

For automatic tuning the pre-set-
ting adjustments made on the individ-
ual sets of substitution preselector
and oscillator coils used take care of
the required frequency difference
(tracking) between the oscillator and
preselector for each button, so no ad-
ditional tracking adjustments are re-
quired.

The receivers whose tuners are il-
lustrated in Fig. 8 and Fig. 7 also

provide both manual and automatic
tuning. It will prove instructive for
the reader to trace them out for each
type of operation. In Fig. 8, capacitors
1 and 2 are the antenna and oscillator
tuning sections, respectively, of the 2-
gang variable capacitor provided for
manual tuning. Capacitors 3 and j
are their respective trimmers, and ca-
pacitor 5 is the oscillator padder.

In Fig. 7, when the manual button
is pressed, the manual winding on the
relay is energized and the relay re-
turns the circuits in the receiver to
the setup for manual operation. The
iron-core substitution coils are
switched out of the circuit and in their
place the usual antenna, interstage
and oscillator tuning coils tuned re-
spectively by capacitors 1, 2 and 3
(which are the sections of a 3-gang
manually-operated variable tuning ca-
pacitor) are switched in. The trim-
mers of these sections of the tuning
capacitor are shown shunting them.
Adjustable capacitor 5 is the conven-
tional oscillator low-frequency pad-
ding capacitor.

(To be continued)

Fig. 12. Preselector and oscillator tuning circuits of single-band receiver designed for
push-button. automatic, iron-core coil tuning. or manually-operated capacitor tuning.
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AUTO RADIO VIBRATORS
LAST 33% LONGER, RUN
LIKE NEW “ALL THE WAY”"-"

&L Auto-Radio Vibrators give you and your
customers, for the first time, the benefits of
important advances in vibrators made by &L f ;
for vital war applications.

These precision-built, top quality synchronous
and non-synchronous vibrators, developed and
perfected by &L for the armed forces, are of
the balanced resonance type with 8 contacts "
—twice as many as other makes in the non-
synchronous types. These features, combined
with a “quick-make, quick-break” action of
the contacts, makes them last 33% longer and
operate more efficiently and quietly. Their
output-voltage and starting-voltage require-
ments are held virtually constant throughout
the entire life-span.
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“2 MODELS MEET 95%
OF ALL AUTO-RADIO
REPLACEMENT NEEDS'

£/ AUTO-RADIO VIBRATORS BUILT FOR LONG SERVICE
Only 4 models of £ Vibrators (models 1703,

1. Welded pole piece assures permanent accuracy of adjustment.
2089, 2041 and 2088) to service the 1,122 auto- 2. Synthetic sponge sound insulation molded to fit contour of vibrator.
radio models which comprise 95% of the market 3. Face of center reed weight is surface-ground to improve magnetic coupling.
Smaller inventory, faster turnover, larger profits 4, Center reed uniformly stressed to prevent breakage.
for both distributors and dealers! 2‘.[*5 stande 5. Reed and side contact arms are specially tempered.
ardization plan is the most comprehensive ever g glde cor;;ccr crfmfs are silver-plated to prevenlhcorrosxond A g
offered in auto-radio vibrators! Order now from e :j"r%eprs,’n'"c;,?{:ffée%gi';zmetﬂ;‘ efper Gndmiiiexcentcn ee
your distributor, and get the wall chart tell- 8. Accurately ground bakelite spacers give structural accuracy and dimen-
ing which £/ Vibrator to use for most makes sional stability.
and models of auto-radios as far back as 1936. 9. Double-screw stack helps maintain accurate adjustment.
10. Pressure plate on top of stack keeps stack tight under tension over wide
ranges of temperature.
11. Extra-flexible roped wire used as leads to avoid any possibility of
breckcge
12. Steel ring, molded into shock mount, centers and holds vibrator upright
when can is sealed.
13. Neoprene wafer in hermetically sealed vibrators effectively seals vibrator

against atmospheric pressure changes and moisture.
14, Metal can, spun at bottom, seals vibrator against ~dust and H"FWW
15. Silver-plated pins assure minimum contact resistance, ‘é& Wk

COPYRIGHT 1948 ELECTRON!C L/«BORATORIES, INC.

. i
LABORATORIES, INC.
INDIANAPOLIS
&MUN}I%&QNSNMN!{EQRIQ'
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BATTERIES

BY THEIR SERVICE

Easy to Plate CHROMIUM
GOLD, SILVER, NICKEL, COPPER
. .« . For Pleasure and Profit!

IT you have a workshup—at home
or in business—you need this new
Warner Electroplater. At the stroke
of an eleetrified brush, you can
clectroplate models and projects —
you can replate worn articles faye
cets, tools. fistures, silverware, ete
with a durable, sparkling coat of
maetal . Gold, Rilver, Chromium,
Nickel, Copperor Cadmium, Method
is casy, simiple. quick Everything
furmished — equipment complete
ready for use. By doiny a bit of work
for others, your machine can pay for
Usclf within a week, S0 make your
shop complete by getting a Warner
Electroplater right away Send to-
day for FREE SAMPLE and illus-

trated literature. ACT AT ONCE!

WARNER ELECTRIC CO., Dept, D-55

663 N, Wells St., Chicago 10, Ili.

: T

etails & Sample!
WARNER ELECTRIC €0.,663 N.Wells St..Chicage10, D-55 )
: Gentlemen: Send Free Sampie und Detal's to: ]
8 Name !
: Address. — 1
]

2 City Ntate
2585 20 20 20 0 20 B 2 0 e 0 29 0 0 B 1w s 20 20 20 00 20 Y
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Manufacturers” 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, it most likely will indicate that the supply is exhausted.

REFERENCE MANUAL

A new 24-page reference manual
covering complete data on all stand-
ard capacitors manufactured by the
company has been announced by The
Magnavox Company of Fort Wayne,
Indiana.

This manual is of particular interest
to designers and engineers as it con-
tains cross references to standard pro-
duction numbers, anode size factors,
leakage limits, and resistance limits in
chart form.

Copies are free of charge, but.all re-
quests must be made on company let-
terhead to The Magnavox Company,
Fort Wayne 4, Indiana.

SILVER CATALOG
A new catalog describing postwar
measurement and communications
equipment has been issued by Mc-
Murdo Silver Company.
This new catalog “Postwar TRadio

| Products” contains data on ‘the first

| produced

of many new parts, kits, and equip-
ment shortly to be released. Included
is a complete description of the com-
pany’s “Vomax” signal tracer now
available without priority. Also de-
scribed is the new Model 902 Labora-
tory Capacitance Bridge which repre-
sents a postwar combination of Model
901 and 902 Bridges.

A copy of this catalog may be ob-
tained from McMurdo Silver Company,
1240 Main Street, Hartford 3, Conn.

CATALOG ON SILICONES

The various properties of silicones
are presented in pictorial and descrip-
tive form in the newly-released cata-
log of the Dow Corning Corporation.

The booklet lists the silicone prod-
ucts they have available at present,
in many forms including
compounds, fluids, greases, resins and
varnishes, and Silastic, the Dow Corn-
ing silicone rubber. Special formula-
tions, as well as the main classes of
silicone products, are described in the
booklet, which also contains charts and
graphs demonstrating their various
properties.

Inquiries regarding copy of this cat-
alog may be addressed to Mr. O. B.
Blessing, Sales Manager, Dow Corning
Corporation, Midland, Michigan.

TUBES SUBSTITUTION LIST
Taylor Tubes, Inc., announces publi-
cation of a substitution list of tubes
for diathermy equipment. The list-
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ing is expected to be a valuable ad-
junct to the jobber who sells Taylor
tubes, as well as of assistance to medi-
cal men whose diathermy units may
have been standing idle for want of
the proper vacuum tube or a satisfac-
tory substitute.

The equipment is listed by manufac-
turer, and shows the type tube normal-
ly furnished with the unit and the
proper Taylor tube substitute. De-
signed to alleviate shortages caused by
scarcity of tubes of original specifica-
tions, the recommended Taylor tube
substitute is presented.

Available without cost, the leaflet
may be procured from your nearest ra-
dio jobber, or from Taylor Tubes, Inc.,
2312 Wabansia Avenue, Chicago, Illi-
nois.

PEELABLE COATING BOOKLET

Introducing “Liquid Envelope,” their
peelable plastic coating, Better Fin-
ishes and Coatings, Inc., have issued a
sixteen-page illustrated brochure de-
scribing the use, properties, and tech-
nical data of this new type protective
packaging.

This plastic film was used as a pro-
tective coating upon warplanes en-
route overseas, and its peacetime uses
are believed to include such applica-
tions as the protection of laid-up tools
or equipment, as peelable protective
coating for finely finished metal, wood,
or plastic surfaces during manufac-
turing operations, and as an easily re-
moved “plastic wrap” for shipping and
warehousing.

A free copy of this booklet may be
obtained by addressing your request to
Better Finishes and Coatings, Inc., 168
Doremus Avenue, Newark 5, New
Jersey.

SOUND EQUIPMENT FOLDERS

Two new folders featuring sound
equipment, units and sound accessories
now available have been published by
the Concord Radio Corporation. Up-
to-the-minute catalogs of available
equipment covering all requirements,
these folders present detailed descrip-
tions as well as illustrations of their
complete line of amplifiers, intercom-
munication systems, recording equip-
ment, and accessories.

“Amplifiers and Boosters” covers
models ranging in output ratings of
17 watts to 75 watts a.c. and includes
6-volt units with and without built-in

phonograph. “Intercommunication
Systems” list models for all require-
RADIO NEWS
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ments—master and substation combi-
nations from 2 to 100 stations, includ-
ing push button control, universal op-
eration, and other features.

The presentation of Recording
Equipment includes professional-type
units for microphone recording, radio
recording, transcription, and public ad-
dress. Another listing offers sound
accessories covering microphones,
speakers, and other essential needs.

Copies of the folders may be had by
writing to Concord Rudio Corporation
at either 901 W. Jackson Boulevard,
Chicago 7, Illinois, or 265 Pecachtree
Street, Atlanta 3, Georgia.

TUBE CATALOG

A new Hytron Transmitting and
Special Purpose Tubes catalog is an-
nounced by the Hytron Rudio & Elec-
tronics Corporation. It presents a brief
history of receiving, transmitting, and
special purpose tubes, illustrating and
listing the types of triodes, pentodes,
tetrodes, rectifiers, and voltage regula-
tors available, as well as including
views of basing diagrams.

For copies, address the Huytron
Ruadio & Electronics Corporation, T6
Lafayette Street, Salem, Massachu-
setts.

MONOGRAPH DISPLAY

To Jensen distributors, the Jensen
Radio Manufacturing Company offers
a combination counter and window dis-
play and dispenser for Monographs,
the booklets on electroacoustics.

Printed in two colors, the display,
measuring 17% by 21 inches in size,
is substantially made of heavy display
board. It is ecasily put together for
counter or window display, and pock-
ets are provided for a half dozen copies
of each of two Monographs.

Jensen distributors may address re-
quests for displays to the Jensen Radio
Manufacturing Company, Technical
Service Department, 6601 S. Laramie
Avenue, Chicago 38, Illinois.

MULTI-CLAMP FOLDER

A folder on the subject of their Dia-
mond G Multi-Clamp has been released
by George K. Garrett Company, Inc.,
listing the sizes available and the cor-
responding prices. The leaflet describes
the construction, application, and use
of the clamp, recommending it for
heating and cooling systems in auto-
mobiles and planes, on waterpipes, for
attaching fishing rods to reels, for use
on garden hose, in refrigerators, and
in a variety of other ways.

A copy of the folder, which should
be specified as Bulletin 110, may be
secured by addressing Mrs, Hilda R.
Dwyer, advertising manager, George
K. Garrett Compuny, Inc., D and Tioga
Street, Philadelphia, Pennsylvania.

RADIO COMPONENTS LISTS

Two bulletins listing and illustrat-
ing radio components have been issued
by the Alden Products Company.

One is a partial directory illustrat-
ing and describing available radio
components, to which many new items
have recently been added. The other

December, 1915

oPERADIO

Teneppeclasee (Pabeatarn

IN A FLASH!

You’ll save time and money on loudspeaker installations with the

handy Operadio IMPEDANCE CALCULATOR...a simple twist of a disc

. 8 : o] e 8 N !
gives you instant answers to puzzhng group impedance problems! You

quickly match loudspeaker lines to the amplifier for any sound system

covering 500, 1000, 4000, 8000, or 16,000 ohm loudspeakers. No

rule-of-thumb guesswork...no involved mathematical formulas. Handy

5" diameter, fits your pocket or sales kit. Durable card stock, coated

_both sides, heavily varnished. Send coupon with 25¢ (not stamps) today!

oPERADIO

OPERADIO MANUFACTURING CO., DEPT. RN-12, ST, CHARLES, ILL.

[[] Enclosed is 25¢ in coin {stamps not accepted ). Send me
your "IMPEDANCE CALCULATOR" by return mail.

Name

Address

City State______
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s Al marth &

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 mine’* for the radio serviceman. Hundreds
ot valuable radio parts. including _rivets, soldering
lugs, sockets, colls, resistors, condensers, switches.
transformers, ctc. An amazing value. Money-back
guarantee.

K130R— FULL 7 POUNDS ONLY 5179
War Surplus Bargain Book

Page after page of wat surpius
and other bargatns for the radio
serviceman; © specials for
home, shop and outdoors.

IT'S FREE! WRITE TO-DAY

STAHI{’S

DOM. S2% S0, STATE S.'I'REE'I'
CHICAGD 5, ILLINLH_-:

'l"'afarmls of pre- war and wartime
electronics, we serve aviation, marine
and related companies to C A. A
ond F. C. C. standards. - Ask vs . ..

To DESIGN, DEVELOP

and MANUFACTURE 2

Rodio . Receivers ond Transmitters

Indu.siriul'_Elerironit_ Equipment
Airport Rodio Control Equipment
Marine Rudm Telephone Equipmant

Yaur Inqumu will receive Immediate gcthan

li‘L“) T RADID MG,

'CORPORATION
ISLIP, L. I, NEW YORK
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is a jobber’s folder supplying list
prices on most of the items, as well as
giving illustrations and brief descrip-
tions.

These bulletins may be secured upon
application to the Alden Products
Company, 117 N. Main Street, Brock-
ton 64, Massachusetts.

DYNAMOMETER PRESENTATION

Published in manual form, W. C. Dil-
lon & Company, Inc., presents the sto-
ry of the traction type Dynamometer,
a precision testing instrument, and its
constantly increasing uses in steel,
rubber, aircraft, marine, and other in-
dustries.

This booklet supplies interesting
facts on the development of the Dyna-
mometer, describes and pictures many
present day applications. Nine differ-
ent capacities, which are interchange-
able with one another, are illustrated,
and description is included of the sim-
plification of weighing and testing pro-
cedures achieved through their appli-
cation.

Copy of this booklet will be fur-
nished upon request made to W. C.
Dillon & Company, Inc., 5410 W. Har-
rison Street, Chicago 44, Illinois.

BOOKLET ON ADHESIVES

Users of adhesives, sealers, coating
or insulating compounds, impregna-
tors, and sound-deadeners will find of
interest and assistance the new book-
let “3-M Adhesives in Industry,” is-
sued by the Minnesota Mining and
Manufacturing Company.

Adhesive operations in various in-
dustries and methods of application
are illustrated and described in the 12-
page booklet, which also provides a
listing of the physical properties. Vari-
ous formulas are also shown, as well
as viscosity, bonding range, color,
weight, characteristics, uses, etc. In=
cluded in each booklet is an “Adhesive
Project Sheet”, for convenience in
stating individual problems.

Free copy may be obtained by ad-
dressing the Advertising Department,
Minnesota Mining and Manufacturing
Company, Saint Paul 6, Minnesota.

TELEVISION AID BROCHURE

How television will play an impor-
tant role as an advertising and mer-
chandising medium for department
stores is the theme of the new illus-
trated brochure announced by the
RCA Victor Division of Radio Corpora-
tion of America.

The new publication, titled “RCA
Victor Television — Opening a New
Merchandising Era for Department
Stores,” indicates how progressive
store management can profit by use of
video. Various techniques for increas-
ing sales through customers in the
store, as well as by means of actual
television broadcasts over local sta-
tions, are related in the booklet. Also
described is the equipment required
for the different types of television in-
stallations for department stores.

The publication is available to store
executives and leaders in the fields of
advertising, selling, and marketing,
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CERAMIC
CAPACITORS

WIRE
WOUND
RESISTORS

CHOKE
GOILS

 ELECTRICAL REACTANCE
' CORPORATION
FRANKULINYILLE, N.Y.

T Days
Free Examination

| PRACTICAL

Including Frequency Modulation~Television, etc.
InsideRadioInformationforall
«a Servicemen—Aijreratt Pilots,
@ Students. AUDELS RADIO-

MANS GUIDE contains
712 Pages, 400 Diagrams & Photos
is complete—gives Authentic
Principles & Practices in Con~
strucnon Operation, Service 4
& Repairs, Covers cléarly and
concisely Radio fundamentals
~—Obm’s Law—Physics of
- sound a8 related to radio sci-
H.. ence—Measuring ipstruments
e —Power supply—Resistors—
Inductors — Condensers —
Transtormers and examples—
Broadcasting stations—Radio
Telephony—Receivers—Dlagrama
~—Construction—Control systems—
Loud speakers — Antenna systems
—Auto Radio—FPhonograph pickups—Public Ad-
@ress Systems—Aireraft & Marine Radic—Radio
Compass—Beacons—Automatic Radio Alarms—
8hort Wave—Coil Calculations—Testing—Cathode
ray oscillographs—Static Elimination—Trouble
Pointers—Underwriter's standards—-Unlts and
tables—Frequency Modulation—REVIEW QUES-
TIONS & ANSWERS. Ready Reference Index,

$4¢0MPI.ETE o PAY ONLY $1 A MO.

R —

e

Get this practical information in handy
form for yourself—Fill in and
] = == == ====MAIL COUPON TODAY"= == may sum o=

] AUDEL, Publlshers.49W. 23rd St., N.Y.

Mail AUDELS N DIOMANS GUIDE for free exami= ||
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l $1 monthly untnl$4 is paid. Otherwise | will return it. I
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and may be had upon request to RCA
Victor Division, Radio Corporation of
America, Camden, New Jersey.

MAGNETIC INGOT IRON BOOK

In a 24-page booklet issued by The
American Rolling Mill Company, they
present the various advantages ren-
dering ARMCO Magnetic Ingot Iron
particularly suitable for d.c. applica-
tions. The product is described as a
dense, highly refined open-hearth iron
with high conducting power, making
it suitable for many electrical and
magnetic applications.

One section, titled “How to Fabri-
cate Magnetic Ingot Iron,” contains
data on the effect of strains on mag-
netic properties, hot and cold-work-
ing, machining operations with the aid
of standard tools, and accepted meth-
ods of welding, including tables cover-
ing best electrodes to use.

For your copy of this booklet, write
to The Awmerican Rolling Mill Com-
pany, Middletown, Ohio.

SOUND SYSTEMS CATALOG

Sound systems, amplifiers, musical
microphones, intercommunication
equipment, projectors, speakers, re-
producers, and other postwar products
for standard or special applications
are featured by the Mark Simpson
Manufacturing Company in their latest
catalog.

The brochure illustrates the latest
models as well as including detailed
description and specifications on each.
The text also highlights special fea-
tures of the various products, presents
information on installation, and gives
list prices. '

To receive a copy of this 24-page
catalog, No. 45, address the Mark
Simpson Manufacturing Company, 186~
194 W. Fourth Street, New York 14,

N.Y.
—B0-

QrC
(Continued from page 43)

erator will prove to be quite satisfac-
tory on both 500 and 8280 kec., with
transmitter and receiver and can be
completely operated by one man. . . .

ACA also pointed out that radar
equipment should be required on all
compulsorily equipped ships. A loud-
speaker should be provided in the
shack for keeping watch on 500 ke.
when copying on another frequency.
Keying relays, to be inclosed, and
doublet or other feeder lines which are
installed, should be in shielded runs
to prevent pickup. There are sugges-

ERRATUM

It has been called to our attenmtion that
an_errvor appeared in the code speed re-
quirements for radio-telegraph licenses
appearing in “QTC” (page 50) of the
September issue of RApio News. It was
stated that a speed of 20 w.p.m. in plain
language is required for the 2nd-class
radio telegraph licenses. Such is not the
case; the code requirements should have
specified 16 w.p.m. in code groups. There
are no requirements for plain language
for this class of license.

December, 1913

The many specialized Permoflux designs and engineer-
ing developments that have so notably demonstrated
their superiority in wartime applications are avail-
able to improve the performance of your peacetime
products. Why not consult specifically with our
representative on your own problem?

ERM{)FLUX

PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS

1141
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110-VOLTS AC from
DIRECT CURRENT

with KATO KONVERTERS. Fumish
standard 110-volt AC from 32, 110, or
220-volts DC. Good deliveries on sizes
350 through 1500 watts.
PIONEERS IN THE BUILDING
OF SMALL ROTARY CONVERTERS

Katolight Rotary Konverter, 225 Watt

Good deliveries on 5, 72, 15 and 2§
KW AC generators. Migr.’s DC genera-
fors, motor generators, frequency chang-
ers, high frequency generators.
Special motors and generators 25 to
800 cycles.

KATO ENGINEERING CO.
120 Rock Street Mankato, Minnesota

Smallest Industrial Iron
Ever Designed
60 Watts—1, in. Tip
Only 9 in. long—Wt. only 8 oz.

This mighty mite is backed by
DRAKE'S 25 years of soldering
iron manufacturing esperience.
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
$A 50
Only 4

Drake Has an lron
for Every Purpose
Ask Your Radio
Parts Jobber.

3656 LINCOLN AVE.. CHICAGO. 13. 1L,
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DRAKE ELECTRIC WORKS, INC.

|

|
|

|
|

tions for the revision of operator li-
censes and other additions and changes
in the equipment, lighting, rooms, etc.,
some of which are very good sugges-
tions. We suggest you boys in ACA
give this matter a good bit of time
and a “good think.” ACA wants your
comments regarding its postwar plan.
Most marine radio men will agree
that the standard of the equipment
aboard the merchant fleet should be
maintained at a high level. The equip-
ment aboard many ships of the Ameri-
can merchant marine, just before the
war was a disgrace, with old detector-
amplifier receivers without r.f. stages.
Good communications receivers were
unheard of aboard ship up until just
prior to the war. Even the tube trans-
mitters aboard many ships were old,
converted units which had seen years
of service as spark transmitters.
American President Lines is up for
bid by Maritime Commission at this
writing. . . . Size of postwar Navy is
still up to Congress which at this time
has made nothing definite in actions
but has announced that plans of both
Navy and Congress are for a 1079 ship
Navy of between 4 and 5 million
TONS: i 2 5@ ¢ oo M0UHEE Bas #ietie wo tnd'd Awé 73

What’s New
| (Continued from page T4)

eral type soldering, and HF150 for
heavy duty work.

Further information may be ob-
tained from Baker-Phillips Company,
3059 Lyndale Ave. So., Minneapolis 8,
Minn.

LINEMAN'S BRIDGE

A small bridge, rugged and compact
enough to be carried easily, has been
designed to meet the requirements of
the telephone and telegraph lineman
by the Nilsson Electrical Laboratory,
Inc., of New York.

Weighing only five pounds complete,
and measuring 9”x5”x4%”, this
bridge is used to measure the resist-
ance of wires as well as the unbalance
between two wires. The reading on

the loop can be changed to the unbal-
ance reading without disturbing the
connections and can be done in a few
seconds by throwing a switch and
changing the position of the three
decade dials. The switching arrange-
ment also designates which wire is of
the higher resistance.

The range of measurement is up to
111 ohms in steps of one-tenth of an
ohm with an accuracy of one-quarter

wwWw americanradiohistorvy com
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RADIO
ENGINEERS

Our post-war expansion pro-
gram requires additions to our
staff.

We offer excellent opportuni-
ties to radio engineers who have
had extensive experience in cir-
cuit design. FM and television
experience is especially desirable.

A good post-war future for
those with proven ability.

Please write, describing your
educational and technical back-
ground, and experience in detail.

Pilot

Y RADIO CORPORATION

37-06 THIRTY-SIXTH STREET
LONG ISLAND CITY, N. Y.

RECORD PLAYERS

COMPLETE—§|MPLY INSTALL

YOUR OWN
MOTOR AND
TURNTABLE!?

Record Player
Complete
without motor
& turntable

$3250

per unit

All

Components
PLAYER . Mounted, Wired
CONTAINS: and READY TO PLAY

e Large electro-dynamic speaker

o Tone Control ¢ Volume Control

e A.C. Amplifier with power trans-
former, and connecting cords

® 3 tubes—1-6V6, 1-6C5, 1-5Y3

e Astatic pickup sith arm rest

e Permanent needle——-Knobs

°

.

Acoustically-built cabinet

All in a handsome. leatherette-
covered sturdily-constructed case,
14" wide, 712" high, 163{" long.

DEALERS —Write for quantity discounts!

UNION RADIO CORPORATION

. 1636'W.VAN BUREN ST..CHICAGO 12, JLL.
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of one per-cent. The galvanometer,
which is a Weston Model 375, has a
sensitivity of approximately 22 micro-
amperes per division for 30 divisions.
Batteries are standard 1% volt flash-
light cells. This bridge can also be
used as a gencral-purpose bridge up
to the limit of its capacity.

Further details on this new bridge
may be obtained by writing directly to
the Nilsson Electrical Laboratory, Inc.,
103 Lafayette Street, New York 13U,
New York.

LOOP ANTENNA

Souih Shore Radio & Electric Com-
pany of Chicago has announced the
development of a new loop antenna for
broadcast receiver use.

Featuring the use of polyethylene
wire, the loop is reported to have ex-
ceptionally high @, typical values be-
ing 200 to 250 for the broadcast band,
and holds up well at the high fre-

quency end of the band where the tend-
ency for most loops is to drop off

badly. In some designs the @ ac-
tually rises with frequency.

Available to manufacturers’ speci-
fications, the loop is manufactured by
the South Shore Radio & Electric Co.,
6815 Stony Island Ave., Chicago, Illi-
nois.

—B0

‘ Within the Industry
(Continued from page 66)

nograph division. Mr. Greenbaum was
formerly general sales manager of
Packard Manufacturing Corporation
in Indianapolis, and prior to joining
Aireon, was regional chief of man-
power utilization with the WMC in
Kansas City.

Jack Kaufman, formerly president
of Heintz and Kaufman Limited and
engaged for a number of years in elec-
tronics in San Francisco, has also been
named a vice president. Mr. Kauf-
man, who only recently joined Aireon
to head its new San Francisco office,
is a senior member of the Institute of
Radio Engineers and was president of
the West Coast Electronics Manufac-
turers’ Association, San Francisco
Council.

Announcement is also made of the
appointment of Kenneth D. Halleck,
Washington sales representative, to
the corporation’s Board of Directors.
Mr. Halleck will move to the compa-
ny’s headquarters in Kansas City as
administrative assistant to A. E.

Welch, executive vice president, and
Aireon Washington offices will con-

tinue in their new address at 1108 16th
Street, N.W.
INTERNATIONAL DETROLA CORPORA-
TION has sold its Indianapolis ma-
chine tool plant and cquipment to F.
L. Jacobs Company of Detroit. Pro-
duction and servicing of Libby Turret
Lathes has been transferred to the
company’s Elkhart, Indiana, plant.
EIEE S
TED McELROY, president of the McEl-
roy Manufacturing Corporation of
Boston and world’s champion radiote-
legrapher, has rejoined the merchant
marine as Radio Operator Lieutenant
Sr. Grade. Lt. McElroy is now making
the regular run between Europe and
the United States.
Ed ES Ed

COLONEL GEORGE P. DIXON, who was
Chief of Air Communications for all
United States Air
Forces in the Euro-
pean Theater of Op-
erations, was re-
cently elected a vice
president of the In-
ternational Tele-
phone and Tele-
graph Corporalion.

Colonel Dixon
joined the Pacific Telephone and Tel-
egraph Company in 1912 as a traflic
engineer., He left that company to
serve in World War I and after the
Armistice, remained overseas for a
year in charge of all Army telephone
service in France and Germany.

Following World War I, Colonel

MANUFACTURERS o START TO FINISH

December, 1915

MANUFACTURING CO.
22nd & ONTARIO STS., PHILA. 40
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1—One-piece metal diaphragm. Voice coil wound
on diaphragm.
2—Horn mounting accurately centered.
3—Perforated die-cast palate
4—Cadmium plated heavy-duty binding posts.
5—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—Brass assembly nut binds all parts.
10—Inner pole piece made of brass.
Write for circular RN-12 giving complete details.

ELECTRONICS DIVISION

U

3120 MOMNROE 5T, TOLEDO 6,0HI0

Learn to repair radios in minutes
mmstead of hours. Revolutionary,
different Comparison technique
permits you to do expert work

: alwost immediately. viost repairs

can be made}v‘lthout_ test equipment or with only volt-

ohmmeter. S}mple point-to-point, cross reference, cir-
cuit suggestions locate faults quickly and easily.

You may try the plan without any risk or obligation.

FOR BEGINNERS OR EXPERTS

Find any radio fault with ease. Follow the compari-
50N tests given on 24 trouble-shooting circuit blue-
E_rmts. 76 fact pages. Over 1,000 practical repair
ints. Hundreds of simplified tests using a 5c¢ resistor
and a filter condenser. Covers every radio set—new
and old. [ntroductory material for beginners and to
serve as a review for experienced radio men. Also
several chapters on test equipment. Presented in
manual form, 84 x 11 inches. Entire plan is stark
new and will change servicing methods. Used in
schools, Armed Forces, and by thousands of radiomen.

SATISFACTION GUARANTEED

Take advantage of our * no-rlsk” trisl. Send coupon to-
day. Use this time-saving money-making radio servicing
method for 10 days without any obli-

gations. See how much time you will X
save every day on every radio iob,
Learn new short-cuts in radio servic-
Ing. Then decide to keep Comparison
Method Manual or return it and re-
ceive a cash refund. You cannot lose—
but you owe vourself a chance to look
atthisplan.Price,completeonlyS$1.50.

NEW 1945 EDITION

The training will more than pay for
itself on the first radio job. Examine
and use this unique plan for 10 days
at our risk. Send coupon right now— teacher, author
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| actance) values,

Dixon joined the engineering depart-
ment of the International Western
Electric Company, and in 1926 was
made district manager of the Manhat-
tan area of the New York Tele-
phone Company. Three years later he
was appointed comimunications engi-
neer of the National City Bank of New
York and its associated institutions
and bank branches throughout the
world. Colonel Dixon was called to
active duty again in September 1940.

Microfarad Meters
(Continued from page 47)

@ X = \/(TE)Z— (R + 2

where X is the capacitive reactance
(ohms),
E, the applied voltage ‘(volts),
R, the external multiplier resis-
tance (ohms),
7, the internal meter resistance
(ohms)
and:

108

C =
2
6.28f\/ (7]3) — (R

Where C is the test capacitance
(ufds.),

f, the test-voltage frequency (cy-
cles-per-second),

E, the applied test voltage (a.c.
volts), .

I, the meter deflection (a.c. am-
peres),

R, the external multiplier resist-
ance (ohms),

7, the internal meter resistance
(ohms).

The milliammeter scale may be
graduated in microfarads by means of
points obtained through use of equa-
tions (3) and (4).

If the test capacitor has a series re-
sistance component, as it must have
when its power factor is a readable
value, the meter deflection will not be
proportional to reactance alone but to
impedance, the vector sum of react-
ance and resistance. If the resistance
is large, with respect to the reactance,
the capacitance indication will be in
error. The resistive component is not
easily determined, except by means of
a bridge measurement of power factor;
hence, the error introduced by equiva-
lent series resistance usually will not

(4)

even be suspected by the user of the_

microfarad meter.

The a.c. ohmmeter-type of microfar-
ad meter, as illustrated by Fig. 2, has
a forward-reading scale; that is, the
capacitance scale reads from left to
right. For large capacitance (low re-
the test capacitor
may be connected in parallel with the
indicating meter. This is the same
scheme employed with d.c. ohmmeters
used to measure very low resistance.
The separate meter scale required for
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the parallel connection will read from
right to left (backward-reading).

Before checking a capacitor, the
ohmmeter-type of microfarad meter
must be set to zero. This is done by con-
necting together temporarily the test
capacitor terminals and adjusting eith-
er the test voltage or the external re-
sistor, I, until the pointer of the meter
is at full scale for the series connection,
or at meter zero for the parallel con-
nection. Several capacitance ranges
may be provided by shifting the test
voltage value. Each voltage value will
be in decade relation to the others, for
easiest reading of the scale.

Both scales of this meter tend to
crowd at higher-capacitance ends. This
reduces the accuracy of reading so
much that the range should be select-
ed so that a capacitance value will be
read on the open portion of a scale.

In one of the commercial versions of
this type of microfarad meter, a fixed
capacitor is used in lieu of the multi-
plier resistor, &. This tends to pre-
serve the proper phase relationship
between current and voltage in the
circuit.

It may be noted from equations (3)
and (4) that both frequency and volt-
age, together with capacitance, gov-
ern the meter deflection. Here again,
it becomes necessary to maintain the
values of these quantities steady in
order to duplicate readings.

Ratio Mecter

The professional microfarad meters
commonly employed for spot checking
capacitance in capacitor factories and
in electrical laboratories are of the so-
called ratio meter type. These are dy-
namometer instruments. Fig. 3 illus-
trates the arrangement of this type of
meter.

L, and L, are two coils fastened to-
gether so as to rotate together, with
their planes perpendicular. The point-
er of the meter is attached to this coil
assembly which has no return springs.
The assembly rotates on pivots in jew-
elled bearings within the field of two
stationary coils, L, and L.. In the dia-
gram, the fixed and movable coils are
shown connected in parallel, although
in low-frequency instruments they
may be wired in series.

The a.c. test voltage is applied to
the coils in series with an accurately-
known internal standard capacitor, Cs,
and the externally-connected unknown
capacitor, Cx. When no unknown is
in the circuit, coil L. sets itself in the
plane of the stationary coils, the posi-
tion of meter zero. When C. is con-
nected, however, the current flowing in
the movable coil sets up an opposing
torque which is proportional to the
capacitance of (. and this torque
causes a rotation of the L,-L, assembly
and a movement of the pointer along
the microfarad scale.

This type of microfarad meter is
more reliable than the simple types
described previously. Its common dis-
advantages will be pointed out later.
Usual accuracy ratings are 19 of full
scale below .3 pfd., and 349% of full
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scale at .3 #fd. and higher. The instru-
ment is made regularly for use on 50,
60, and 500 cycles-per-second at r.m.s.
voltages of 100 to 130 and 200 to 250.
The ©60-cycle, 100-130-v. instrument
draws approximately 150 milliam-
peres; the 500-cycle, 100-130-v. meter,
350 milliamperes; and the 500-cycle,
200-250-v. meter, 200 milliamperes.

In spite of its refinement, this type
of instrument is not entirely independ-
ent of test voltage, power factor, and
frequency values. Weston recom-
mends, in order to obtain guaranteed
accuracy with its Model 372 microfa-
rad meter, that the phase angle of the
capacitor under test must not exceed
3 electrical degrees. The input volt-
age may swing between 100 and 130
volts or between 200 and 250 volts, de-
pending upon the rating of the instru-
ment, and the low-frequency models
(50 and 60 cycles-per-second) will tol-
erate a 10-cycle frequency change.

Ratio meters are supplied for a
rather wide capacitance coverage.
However, they have the pronounced
disadvantages, as far as electrical
maintenance and repair shops are con-
cerned, that they are heavy and bulky
and are expensive.

Heterodyne Capacitanece Meter

The heterodyne capacitance meter,
illustrated by the block diagram of
Fig. 4, is not so widely used at present
as are other types. But this type gives
promise of increased future develop-
ment, simplification, and application.
In its present form, it is rather bulky
and is found mainly in precision labo-
ratories. We have reason to expect
that miniature tubes and batteries,
zero- and negative-drift capacitors and
resistors, and miniature tuning gear
will make possible a portable hetero-
dyne capacitance meter having no
greater physical dimensions than pres-
ent microfarad meters.

The same operating principle em-
ployed in the heterodyne capacitance
meter is the basis of operation of sev-
eral other electronic instruments. “The
arrangement consists of two identical
low-frequency r.f. oscillators, one fixed
in frequency and the other variable,

feeding the input circuit wf a demodu--

lator. The demodulator output voltage
is presented to an audio-frequency am-
plifier which in turn drives an indi-
cating audio-frequency meter.

As long as the two oscillators are
operating on the same frequency, the
demodulator delivers no beat-note
voltage to the amplifier, and the meter
remains at zero. The variable oscil-
lator may be set for this zero beat con-
dition. When the frequencies no long-
er coincide, however, a beat note equal
to the frequency difference actuates
the frequency meter. If a capacitor,
Cs, of unknown value is connected ex-
ternally in parallel with the tank cir-
cuit of the variable-frequency oscil-
lator (which previously has been set to
zero beat with the fixed oscillator), the
variable oscillator frequency will be
shifted in proportion to the capaci-
tance. The resulting beat note will be
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indicated by the frequency meter. The
scale of this meter accordingly may be
graduated in micromicrofarads, rather
than in the usual cycles-per-second.

The heterodyne-type capacitance
meter has the present disadvantage
that its capacitance range is rather
limited. However, it is an excellent
instrument for measuring small capac-
itances with extreme accuracy. Such
capacitances lie between 1 and 1000
uwufd.  The instrument may be made
very stable by means of rugged me-
chanical construction and tempera-
ture-controlled oscillators. Operation
of the frequency meter portion of the
circuit may be made independent of
voltage and waveform over a wide
range. The accuracy of a microfarad
meter of this type is only negligibly
affected by the power factor of a ca-
pacitor within its range of measure-
ment.

This instrument has been presented
here because it undoubtedly points the
way to modern, foolproof microfarad
meter development. In its present
form, however, it is not a rough shop-
type tester.

Spot RBadio News
(Continued from page 14)

them into commercial products. The
first GE receiver samples will become
available by the end of January.”

“Color television studio equipment
is already being manufactured, and
ten units have been sold to date,” Dr.
Goldmark added.

Ghosts—television’s counterpart of
the echo in radio—have been elimi-
nated, according to Dr. Goldmark,
from the color-television broadcast-
ing. An inexpensive directional an-
tenna and the use of the high-fre-
quency television bands brought about
ghost-free reception for the first time
in television history.

OPA REVISED CEILING PRICES
finally got more or less nailed down
early in the fall, after some six weeks
of -backing and filling by all concerned.
Although no shouts of approval have
been heard from the industry con-
cerning the new set-up, rumbles of
protest were heard only faintly on the
horizon and were nearly drowned out
by the roar of factory wheels going
top speed at postwar production.

For the record, the old and new in-
crease factors for radio tubes and
parts are shown in Table 1.

The manufacturer, to calculate his
ceiling price for a radio tube or part
sold for use as original equipment,
takes his 1941 October 1-15 price for
the part and multiplies by the increase
factor. The sum of the resulting fig-
ure and the 1941 October 1-15 price
is the manufacturer’s reconversion
ceiling price.

Increase factors for radio sets were
also announced by OPA as 15 per-cent
up for radios selling to wholesalers up
to $11, 12 per-cent up for radios in the
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Mounting Bases Simplify
Assembly and Maintenance

Pictured here is a typical Clare Relay Mounting Base with built-in connector
strips. This method of mounting relay components provides greatly simpli-
fied maintenance, permits a complete bank of relays to be removed at any
time for easy readjustment or replacement.

Under side of the mounting base, shown below, illustrates the wiring and
three 24 point base connectors. The bayonet slots shown on the side of the
base are locked into protruding frame pins, allowing the base connectors to
be aligned with the frame connectors. This also provides a mechanical
mounting of the assembly and relieves any stress on the connectors.

The 24 point jacks shown are made of nickel silver and
make a firm friction contact with the frame jack. Insula-
tion between jacks is linen base bakelite which provides
good mechanical and electrical characteristics.

In keeping with the Clare principle of “‘custom-building”,
various sizes of mounting bases are available and special
bases are easily provided. Standard jacks are: 12, 16, 20,
24 and 32 point sizes.

Call on Clare engineers to assist you with standard ot
special mountings in keeping with the requirements of
your design. Address C. P. Clare & Co., 4719 West Sunny-
side Avenue, Chicago 30, Illinois. Sales engineers in
principal cities. Cable address: CLARELAY.

Drawing shows con-
tact between base
mounting jack and
frame jack.

C ARE RE AYS

*CUSTOM-BUILT" Multiple Contact Relays for Electrical, Electronic and Industrial Use
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$11-$30 price range, and 10.5 per-cent
up for everything over $30. These are
for radios comparable to those sold
from July through October, 1941.
Personals

Justin Miller, new president of the
National Association of Broadcasters,
came in for unprecedented praise from
the Federal Communications Commis-
sion when he took over his new office.
In a formal news release, FCC led off
with: “The Federal Communications
Commission believes that the Nation-
al Association of Broadcasters has ex-
ercised great wisdom and discrimina-
tion in the choice of Justin Miller as
president and looks forward to con-
structive and harmonious relation-
ships on an even broader basis than
heretofore.” . . . FCC Chairman Paul
A. Porter was the principal speaker
at President Miller’s inaugural dinner
in Washington. . . . President K. €.
Cosgrove of the RMA recently an-
nounced F. L. Granger of the Strom-
berg-Carlson Company, Rochester,
N. Y., as chairman of the association’s
Service Committee. Other members:
J. M. Bowmaster, the Sparks-With-
ington Co.; W. 0. Bruvere, Colonial
Radio Corp.; W. H. Campbell, Farns-
worth Television & Radio Corp.; Harry
A. Ehle, International Resistance Co.;
Howard Hull, Galvin Manufacturing
Corp.; W. L. Jones, RCA Vicior Di-
vision;, Marry Kalker, Sprague
Electric Co.; . R. Kreutter, Gener-
al Electric Co.; €. W. Miller, West-
inghouse Electric Corp.; . A. Newell,
the Crosley Corp.; E. 8. Riedel. Ray-
theon Manufacturing Co.; M. J.
Schinke, Admiral Corp.; Frank E.
Smolek, Zenith Radio Corp.; and Ray
F. Sparrow, P. R. Mallory & Co.,
Inc. . . . Another recent RMA organi-
zational change created a new Speak-
er Section in the Parts Division, of
which R. C. Sprague is chairman.
Speaker Section chairman is Geerge

R. Haase of the Operadio Company,

St. Charles, Il1l. Another new Speak-
er Parts Section, with A. . Plamon-
don, Jr., of the Indiana Steel Prod-
ucts Company, Chicago, as chairman,
is also announced. . . . RMA’s Trans-
mitter Division, €. J. Burnside of
Westinghouse Electric Corp., Balti-
more, chairman, has been reorgan-
ized, with the following section chair-
men appointed: E. M. Fritschel,
General Electric Co., Schenectady,
chairman of the Transmitter Tube
Section; R. E. Samuelson, of the
Hallicrafters Co., Chicago, chairman
of the Marine Section; F. C. MeMul-
len, of the Westinghouse Electric Co.,
New York, chairman of the Aviation
Section; and H. F. Mickel, of RCA
Victor Division, Camden, N. J., chair-
man of the Emergency Service Com-
munications Section. George E.
Wright of Bliley Electric Co., Erie,
Pa., was reappointed chairman of the
Piezo-electric Quartz Crystal Section,
and €. W. Miller of the Westinghouse
Electric Corp., Baltimore, remains as
chairman of the Broadcast Transmit-
ter Section. . . . Fraxk §. Horning,
chief of the Field Service Branch,
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WPB Radio and Radar Division, re-
signed recently to become Pacific
Coast representative for Radio & Tele-
viston, Inc.,, New York.

Video Circuit
(Continued from page 50)

a d.c. voltage as well as an alternating
voltage is transferred to the grid of
the next stage), biasing the tube so
that the screen is essentially dark.

When signal is applied, the bias on
the grid of the video output tube rises
according to the content of the signal.
The smaller the picture signal content
(brighter the scene), the higher the
bias becomes. Thus, the higher bias
permits less avcrage plate current
flow and less negative voltage trans-
ferred to the picture tube grid, which
causes the screen to brighten accord-
ing to the average brightness of the
scene. Likewise, instantaneous varia-
tions appear on the grid of the picture
tube, taking care of the relative light
distribution.

The bias on the picture tube grid,
Fig. 7, is the algebraic sum of the volt-
age drops between grid and cathode.
Positive bias is presented by resistors
R; and R., negative by B, and R.. The
bias voltages across R, B, and Rs are
fixed: the bias voltage across R. is de-
pendent on the grid bias on the video
output tube. The value of the fixed
bias applied to the cathode is deter-
mined by the setting of the brightness
control. This is the control which is
adjusted until the signal blanking and
black-out bias levels coincide.

A positive bias is applied to the tube
as long as the diode V, conducts, for re-
sistors B, Rs; and the diode form a
bleeder across the power supply.
Whenever the diode stops conducting,
the voltage across the power supply
appears almost in its entirety across
R: and, consequently, the picture tube
is cut off. Diode V. is, therefore, a
safety device to prevent instant appli-
cation of positive bias to the picture
tube grid (causing an intense injurious
spot to appear on the screen), until the
video output tube draws sufficient cur-
rent through R. to develop the re-
quired negative voltage.

Brillinnee and Contrast Controls

The brilliance control E, is shown in
Fig. 7. It sets the fixed bias applied to

Fig. 7. Picture tube bias system.
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Engin ermg experience and munu-_’
facturing “know-how" combine to
make ITC Transformers meet the re-
quirements of any Radio, Electronic,
Commercial or Indystrial purpose.

Our Engineers will be pleased to
consult with you on every trans-
former problem.

Inquiries invited

INDUSTRI_AL TRANSFORMER C.RP

( ELECTRONICS DIVISION)
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TELEVISION TECH

CORRESPONDENCE COURSE

WANTED: Radiomen to take a
specialized television course.
Instructions begin and end with
television. Course has been
written for the Radio Service-
man who wishes to learn tele-
vision repair, and the radio
commercial operator who
wishes to prepare for this new
field. A knowledge of basic
radio is assumed.

PREPARATION: The authors of a
large portion of this course
are Edward M. Noll and O. J.
Jimerson. Mr. Noll is author of
the present television series in
Radio News and a former
member of the television de-
partment of a major radio
corporation; Mr. Jimerson, a
former sénior radar inspector
and a former member of the
same television staff.

TELEVISION TECH

ENTERPRISES
BOX 94 HATBORO, PA.

It’'s HERE...NOW'!

RME-45 Communications Receiver

Simplified cne dial tuning for six frequency bands.
Automatic noise suppression and volume control.
Streamlined cabinet and speaker housing to
match. Complete with tubes and $|66
speaker

TRIPLETT
VOLT-OHM-
MILLIAMETER

MODEL 666H — Accu-
rate pocket size tester.
Ranges AC-DC, 0-5000V
at 1000 ohms per V.
0-500 DC milliamps at
100 millivolts. 0-250,-
000 ohms. Complete
with self contained
battery and test leads.

$15.68

Write for Free illustrated Fiyer

731 W. Washington Boulevard
Chicago 6§, Ilinocis

the picture tube grid and, therefore,
controls the average illumination of
the screen. This control must be prop-
erly adjusted when the station is tuned
in.

The contrast control is comparable
to the r.f or audio gain control of the
ordinary broadcast receiver. In the
model 90 receiver, the contrast con-
trol is in the cathode circuit of the
video amplifier. In other installations,
the contrast control is often found in
the cathode circuits of the i.f. tubes.
The contrast control sets the peak
amplitude of the picture signal ap-
plied to the picture tube control grid.
If it is set too low, or the signal is
weak, the picture on the screen does
not have the proper light range (dull
appearance); if it is too high, the pic-
ture saturates (improper black to
white gradations).

Restoration Methods

Two other methods of d.c. re-inser-
tion are shown in Fig. 5. The first of
these methods uses a diode in the in-
put circuit of the picture tube. When
no signal is applied, the picture tube
is biased to cutoff by the voltage drop

PW CONSTRUCTS
CONCEALED RECEIVER

A STORY of the ingenuity of an Amer-

ican engincer who managed to con-
struct and conceal a tiny radio set by
means of which he and his fellow-pris-
oners kept in touch with the world out-
side, has just come from a prison camp
in Java.

The radio builder was Gaylord A. Bu-
chanan, 28, of 225 Main Street, Clays-
ville, Pa. Buchanan lost his leg during
his third year at the U. S. Naval Acad-
emy, Annapolis, but was permitted to
complete his course there. After grad-
uation he went to work for the Sperry
Gyroscope Company, which sent him
to Singapore. He escaped the Japanese
during their occupation of that city
but later was captured in Java.

Obtaining two small RCA acorn tubes
from a New Zealand Air Force officer
in the prison camp, Buchanan salvaged
other parts from a wrecked Philips
Radio and then, with a charcoal fire,
copper, and plexiglas, built the set into
an aluminum cup which he fitted into
arecess hollowed out of his artificial leg.

Apparatus for rectifying the current
and cutting its voltage was built into
part of a Dutch cantecn. A wire sup-
porting a mosquito netting bar in his
quarters was used for an aerial.

When the first set of the radio’s tubes
blew out, Lieut. Louis Emil Biechlin,
U.S.N., of R.F.D. Box 102, South Akron,
Ohio, built new ones from tubes found
in another wrecked radio set. Howevcr,
these were too large to be concealed in
‘Buchanan’s wooden leg, so they were
built into the false top of a stool used
by the prisoners. This stocl was left out
where it was constantly under the very
eyes of the prison guards. However, this
set did not work too well, so the prlson-
ers rebuilt it into the soles of a pair of
bath clogs, which had extremely thick
wooden soles, over which they put extra
crepe rubber soles. Still later, the set
was hidden in the hollowed-out end of
a teakwood beam in the ceiling of their
quarters. Buchanan’s set never was dis-
covered.
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FOR SALE

Used Radic Testing
Equipment in Good Conditicn
Vacuum tube voltmeter
Measurements Corp. Model 62
Triplett Tube Tester
Model 1183-S
Master Analyst
Model 504 Radio City Products
Signal Generator
Model 605-B General Radio Co.
S$X-28 Hallicrafter Receiver.

Make Offer to

Cab-Engineering Department
THE AUTOCAR COMPANY
Ardmore, Pennsylvania

LOCATES TROUBLE

INSTANTLY
IN AI.I. ELECTRICAL DEVICES

4 HANLAN
| APPLIANGE TESTER

In this single unit are combined
all the necessary tests for examin-
ing every appliance. Checks iher-
mostats under actual working con.
ditions, Tells instant it opens or
closes. heat on sol~
dering irons—prevents overheating,
Tests continuity, o p ¢ n circuits,
ete.  Checks automatxc irons,
1um cleaners, motors, shavers,
- = bulbs, ftuies’ atpphancei tYnth :‘3_-
way switches, etc. Great time, ef-
Pat. Pend fort 4 rt and money saver! Only $9.50

complete. WRITE FOR CIRCULAR. HANLAN Co o
1419-R West Jefferson Los Angeles 7, Calif.

FRE with each Tester. New, Complete, Practical
Course in electrical appliance repairing.

RADID: Ensmssnmu

- DEGREE IN 2% YEARS * 1

e Complete Radio Engineering Course in 27
months, Bachelor of Science Degree. Radio !
{television, talking pictures and the vast
electronic field) offers unusual oppertunities. v
Men and women. VETERANS under the .
G.i, Bill or Public Law I8 can complete ¢
work here in shortest possible time. Special
Prep. Dept. Also Refresher Courses. Courses
also in Civil, Electrical, Mechanical, Chem-
ical, Aeronantical Engmeermg Business Ad-
ministration, Accounting, Secrétarial Science.
Tuition, Imng costs low. Enter January,
March, June, September. 62nd year. Write
for catalog.

16125 College Avenue

Angela, Indiana

S Learn modern watch
#and clock repairing

f‘ Athome, spare time. Good ficld now

art-time business and
earn while you Iearn. HoOROLOGY is
[precision instrament work . . . a aTeaf
-,q growing field, sensatnonal oppore
e8. Easy self-instruction course.
rice. Money-back guarantee.
Wnt;a now for Free Success-Catalog.
NELSON €CO.,321 S. Wabash Ave.,
Dept. sivis9

Chicago 4, illinois

Radio Servicemen:
RADIO PARTS — TUBES

BARGAIN PHICES—NO FRIORITIES

.02, .05, .1—600'V
YOL. CONT., .5 Meg., 'W. SW., Tap. 37 Shaft
Ac, ¢ SET, t
RESISTOH Krr_so Ass'td,” ¥4
Today for Bargain Bulletin
RADIO DISTRIBUTING CO., Pasadena 18, Calif.
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across R+« With signal applied (nega-
tive as required) the diode conducts
and causes a positive voltage drop
across R. which causes the picture
tube to brighten. The amount of diode
current is, as in the case of the video
output tube grid discussed previously,
dependent on the peak of the sync tip
and, therefore, on the average content
of the signal. Thus, again, the blank-
ing level is held constant and the aver-
age bias varies with signal content.

A second method utilizes the varia-
tions in the screen current of a pen-
tode output stage to establish the
blanking level. In this method, the in-
stantaneous variations are coupled
through the capacitor from the plate
of the output tube and the d.c. level is
direct-coupled from the screen circuit.
Thus, the change in average grid bias
with change in signal content causes
the screen current to vary. In turn,
the screen voltage shift changes the
bias on the picture tube.

(To be continued)

FM Radio Relay
(Continued from page 55)

quency carrier wave. In unattended
and portable equipment, use of the
phase-shift method of frequency mod-
ulation allows direct crystal control of
the mean carrier frequency.

Of particular interest is the crystal
oscillator, which operates at 1/96th of
the carrier frequency. Carrier fre-
quencies range from 70 mec. to 99.9 mc.
in 100 kc. steps; so low-drift CT crys-
tals are provided from 729.17 kc. to
1041.67 kc. in steps of 1.0417 ke.

The output of the crystal oscillator
is small and subject to variations due
to modifications in crystal frequency
and activity. The oscillator output is
fed through a limiting amplifier so
that it can deliver a strong signal of
constant amplitude to the phase modu-
lator, one triode section of a 6SLTGT.

The output of the audio amplifier
is coupled to the grid of the 6SLTGT
phase modulator. - While the plate cir-
cuit of this tube (the phase modula-
tor) is untuned, it is terminated in a
high impedance r.f. choke.

There are two ways in which radio
frequency voltage is fed from grid to
plate of the phase modulator. The first
is through direct grid-to-plate capaci-
ty; the other by electronic amplifica-
tion of the tube. By means of an un-
by-passed cathode resistor, degenera-
tion in the cathode circuit keeps the
two voltages nearly equal -and slightly
less than 180° out of phase. As the
bias is varied by the audio circuit,
magnitude of the electromechanically
amplified voltage varies. This results
in a current in the r.f. choke of the
plate circuit which is varying in phase
and frequency. Upon modulation, the
frequency is multiplied ninety-six
times by a frequency tripler, quadrup-
ler, and three doublers.

Features of the receiver, growing
out of the special requirements for
the relay system, include good image
December, 19435
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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 recoms
mend the precision Burlington Instruments required to solve
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BURLINGTON INSTRUMENT CO.
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ATTENTION! W
STUDENTS  SERVICE MEN e HOSPITALS

Build Wam Own
RADIO

I#'s Fasy . . . We Show You How

T
FLGL TR EELY e
ks ?\5“‘:-}'& :

We manufacture complete radie kits. Send for
details.

Four tube T.R.F. Kit complete

with tubes ....... ... .o il $ I 0-95
Six tube Superheterodyne Kit com-

plete with tubes................. $ I 7-95

MULTI-TESTER

All the parts you need plus complete detailed
instructions to enable you to bxl:ild a multi-
tester which parallels commercia

meter construetion ............. $ l 4-95

Available at Once
GOVERNMENT SURPLUS

TRANSMITTERS ® RECEIVERS
TEST EQUIPMENT

OSCILLOSCOPES

5 inch Oscilloscopes built to rigid gov’t speci-
fications. The buy of a life-

time!l ... . e $39.50

We carry a complete stock of parts.
Export inquiries invited,

RADIO KITS COMPANY

Dept. I 120 Cedar St. New York 6, N. Y.j
.

PERFECTION

- ELECTRIC COMPANY |
| 829 SOUTH STATE STREET
CHICAGO 5, ILLINOIS

rejection, high selectivity, stability to
match that of the transmitter, and a
good squelch circuit.

The receiver operates on any pre-set
channel in the frequency range of 70
to 99.9 mc., and receives M signals
to a maximum deviation of == 30 kc.

Employing 16 tubes, it has a crystal-
controlied,. double-conversion super-
heterodyne circuit to attain maximum
selectivity and image rejection. To
correspond with each transmitting
crystal is a receiving crystal, ground
so that the receiver oscillator frequen-
cy equals the transmitting frequency
plus 5 mec., divided by two. (Actually,
the crystal frequency is within 1/5th
or 1/6th the oscillator frequency).

This same heterodyning frequency
is used in the receiver for the two suc-
cessive frequency conversions of the
signal frequency.

For tuning and adjustment of the
radio receiver, a test oscillator is em-
ployed, using the same crystals as the
transmitting set. It supplies a signal
at the carrier frequency, enabling the
operator to line up the receiver with
the aid of a built-in metering circuit.
It is self-modulated at 1000 cycles by
an audio oscillator.

The efficient squelch system compen-
sates for two factors—the rectified
first limiter grid current, and the high
frequency noise components of the dis-
criminator output. Under no-signal
conditions, & small negative voltage is
applied to the squelch control circuit
due to fluctuation noise. At the same
time, the fluctuation noise present in
the receiver causes a positive voltage
to be generated and applied to the
squelch control circuit. Sharp pulses
of interference do noct open ' the
squelch. In use, it has been found that
a one-microvolt signal can open the
squelch, but that noise pulses of con-
siderable amplitude can not. The
squelch circuit can be varied in sensi-
tivity, to allow rejection of abnormal-
ly high noise levels.

The receiver, as the transmitter, has
an additional audio channel for moni-
toring. Input to this channel is in par-
allel with the input to the wideband
audio channel. In the plate circuit of
the monitor amplifier, a low-pass filter
allows only the voice frequencies of
channel No. 1 to pass into the monitor
speaker.

The amplifier (AN/TRA-1) in-
creases the output of the radio trans-
mitter to approximately 250 watts.
This is done in a single-stage class
“C” amplifier, utilizing twe HK-257-B
power pentodes, in a push-pull-tuned
grid-tuned plate circuit requiring no
neutralizing adjustment.

Being a push-pull class “C” radio
frequency amplifier, it requires an ex-
ternal source of power for filament,
bias, screen, and plate voltages. These
voltages are most often supplied by
the separate power supply, PP-13/
TRA-1. The latter gives the required
100 volts d.c. bias, plus 450 volts at
40 ma., and plus 2000 volts at 250 ma.

As an integral part of the system,
the antenna includes all the equip-
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Victory Model Handiweld Arc\"l
Welderoperates from110volts |
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TRIPLETT 2413-tube tester..,,.............
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SUPERIOR CA-11-signal tracer 18.75
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53 Park Place ® New York 7, N. Y.

Hallicrafters

Shipments being made.
Place order

your noew.

TRENTON RADIO CO.
Morgantown, West Yirginia

PEN-OSCIL-LITE

Extremely convenient
dio servicing; alignme
Self powered e Range {rom 700
to over 600 megacycles u.b.f. e Output frem
zero t0 125 v. @ sed by Signal Corps e Write
for information.

GENERAL TEST EQUIPMENT CO.
38 Argyle Buffalo 9, N. Y.

ELECTRICAL TRAINING

8 months intensive residence course in fundamentals of
industrial electrical engineering, including radio, elec-
tronics. Prepares for technician, engineering aides. Ap-
proved for veteran training. Classes begin February 25,

July 8. Catalog.
ELECTRICAL SCHOOL ‘Wf,
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ment needed to erect a horizontally
polarized directional array used for
both transmitting and receiving. To
obtain the greatest possible distance
coverage, the antenna array is mount-
ed atop a fifty-foot mast. This mast
consists of ten 5-foot tubular steel sec-
tions, with three more sections used
as a gin pole, making it possible for
onc man to raise the mast in a few
minutes.

The antenna itself has a half-wave
dipole radiator with a parasitic reflec-
tor and a director, spaced approxi-
mately onec-quarter wave., All of the
elements are readily adjustable as to
length, without tools, to tune the an-
tenna to any frequency between 70 and
99.9 me.

There are sixteen crystals with each
transmitting and cach receiving set—
cight in the 70 to 80 mc. range,
and eight in the 90 to 100 mec. range.
Kach terminal set has, in addition, a
bank of six hundred transmitting and
three hundred receciving crystals, pro-
viding 300 channels.

Two methods of operation of the ra-
dio relay system are possible—sim-
plex (one-way) and duplex (two-way).
Simplex operation (push-to-talk)
malkes use of one transmitter, one re-
ceiver, and usually one antenna at the
terminals, with the fransmitter and
receiver normally tuned to the same
frequency. On different frequencies,
two antennas may be used to bring
about high antenna efficiency and di-
rectivity. Fowever, if extreme ranges
are not required, one antenna tuned
to the transmitting frequency is suffi-
cient.

Duplex operation requires separate
antennas for transmitter and receiver,
cach operating on different frequen-
cies, because simultaneous transmis-
sion and reception are involved. An-
tennas are separated by fifty or more
feet to prevent blocking of the receiv-
er by the transmitter.

If duplex terminal stations are sepa-
rated too far for direct communica-
tion, duplex repeater stations may be
inserted at intervals in the system to
relay the signals. Kach duplex re-
peater station includes two transmit-
ters, two receivers, and four antennas,
since operation is required in two di-
rections simultaneously, necessitating
the simultaneous use of four different
frequencies.

Relay stations may also be used in
the simplex system to relay communi-
cations between two simplex termi-
nals separated too far for direct com-
munication. With only one relay sta-
tion, the same receiver and transmit-
ter may be employed to relay in both
directions, provided that a bi-direc-
tional or omni-directional antenna is
employed. Only two frequencies are
required. The transmitters at both
terminals and the receiver at the re-
lay are tunecd to frequency f,, and the
transmitter at the relay and the re-
ceivers at the terminals adjusted to
frequency f. If more than one rela
station is employed, the relay stations
become more complex, each requiring
December, 1945

Retailers are invited to avail themselves
of this new, improved, high-quality alu-
minum base, nitrate coated recording
blank! Duotone’s mass production facili-
ties place us in the position of accommo-
dating your requirements without delay.
Write today for specific prices and litera-

ture. Immediate deliveries.

RELATED PRODUCTS: Duofone
Cutting Needles for better cut-
ting quality; Duofone Hardening
Fluid which preserves the record-
ing; the Duotone “Star’” Sapphire;
Shadowgraphed Transcription
Needles for quality playbacks.
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 ditional lines can be built.

two receivers and two transmitters,
and frequency assignments become
more complicated.

“Jts far-flung applications in a
global war being fully demonstrated,
and with continual enlargements in
its scope regularly taking place, the
AN/TRC-3(and AN/TRC-4) is another
wartime development that is bound to
have considerable application in a
peacetime world,” states Elmer Crane,
vice-president of the radio division of
Lear, Incorporated.

The radio relay may be called upon
to serve in remote or isolated areas
when disasters strike or wire lines are
down. As in battle, radio relay equip-
ment can be easily transported into
impractical or heretofore impossible-
to-reach sections.

But a disaster is not necessary to
prove radio relay’s possibilities. In
construction or development projects
demanding additional telephone facili-
ties, this system can be used to sup-
plement existing wire lines until ad-
Numerous
other uses for the radio relay equip-
ment will be found.

No section of the earth need be, nor
ever again will be, beyond communi-
cations when a system of the nature
of the radic relay is available.

—B0-

The Proximity Fuse
(Continued from page 51}

tubes to meet these requirements. Af-
ter many failures, a tube was devel-
oped which would take the tremendous
abuse to be encountered. This tube
appeared to have the possibility cf be-
ing manufactured by mass-producticn
techniques.

Basically, the proximity fuse finally
adopted consists of a five-tube trans-
mitter and receiver. Operation is as
follows: The transmitter sends out a
signal which is radiated by the small
antenna in the nose of the fuse. The
radiation pattern of this signal is es-
sentially the same as the bursting pat-
tern of the shell. As long as the shell
is travelling through free space with
no objects in the vicinity, the trans-
mitter continues to operate with no
corresponding receiver action. How-
ever, as a target is approached, the
radiated signal is reflected by the tar-
get and changes the radiation resist-
ance of the antenna. As this resistance
changes, a pulse is set up in the plate
circuit of the oscillator, due to the
varying load. This pulse is passed
through an audio amplifier and, when
it reaches sufficient intensity, is used
to trigger a miniature thyratron tube.
In the plate circuit of the thyratron,
a squib consisting of a resistance wire
encased in explosive is used. As the
plate current of the thyratron starts
suddenly when the grid reaches its
operating potential, this resistance
wire heats up, causing the explosive to
ignite. This explosive, in turn, sets
off a firing charge which is used to
detonate the shell.
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The distance at which the reflected
signal is strong enough to set off the
shell varies from 10 to 70 feet, de-
pending on the size of the target. It
can readily be seen that the reflected
signal will, in all cases, be very weak,
so that a large amount of audio ampli-
fication will be necessary. One of the
greatest problems was that of suffi-
cient audio gain with little or no
microphonics. A high order of micro-
phonics would have defeated the pur-
pose, as these microphonics in them-
selves would have, automatically, set
off the fuse.

Many problems in addition to satis-
factory tubes beset the designers.
Among these was the necessity for a
source of power that did not deteri-
orate while the fuses were in storage.
Ordinary dry batteries were satisfac-
tory as far as the power went, but had
the disadvantage that the life in stor-
age was only the shelf life, while un-
der tropical conditions their life was
so short as to make them impracti-
cal. After much experiment, a battery
essentially the same as the dry type
was developed, in which the electro-
lyte was contained in a small glass
vial which shattered as the shell was
fired from the gun. The electrolyte
then ran into the battery, which was
built in circular form, activating it
and in this manner turning on the
unit. Batteries made in this way have
a very long shelf life, as there is no
chemical action until they are acti-
vated.

One of the essentials of any fuse is
that it protect the shell against pre-

mature explosion. If the fuse is likely |

to explode prematurely, there is much
danger in handling it previous to its
use. What is needed is some method
of rendering the shell inactive until
it is in motion. This was solved in
the proximity fuse by means of a cen-
trifugally operated switch which kept
the squib shorted until the shell had
been fired. The switch consisted of a
small container of mercury, together
with a porous diaphragm of powdered

nickel. As the shell rotated after leav- |

ing the gun, the mercury was forced
through this porous diaphragm by the
centrifugal action, removing the short
from the squib. This permitted the
squib to be fired by the thyratron
when the thyratron was triggered by
the reflected signal.

At the beginning these fuses were
developed for use by the Navy. How-
ever, the Army soon evidenced inter-
est in this type of fuse.

One of the main factors in any new
weapon is that of surprise. It was es-
sential that the enemy be prevented
{from capturing any duds that might
fall where they could be recovered.
The Navy originally issued orders that
none of these fuses could be used
where duds might fall on land. How-
ever, it was apparent that if the fuses
were to have wide application for land
as well as sea fighting, some other
method would have to be used. Ac-
cordingly, the fuses were fitted with
detonating mechanisms that exploded
on contact in the event the shell

December, 19453

missed the target or failed for some
other cause.

An additional safety feature was
also incorporated in the fuse. This
was a reed spin switch which is nor-
mally closed and only opened by cen-
trifugal force. When the shell is at
rest this switch shorts the thyratron
condenser used to furnish the neces-
sary firing current when the thyratron
is triggered, opening the circuit when
the shell rotates rapidly enough. As
the shell’s rotation diminishes in flight,
the reed gradually closes. By this time
the mercury safety switch has un-
shorted the squib, and the condenser
discharges through the squib when the
thyratron is triggered. The purpose
of this reed switch is twofold: it serves

as a safety device prior to the firing
of the gun, and it provides a means
of self-destruction for projectiles that
miss their target or fail to detonate,
thus preventing their recovery by the
enemy.

The effectiveness of the shells was
first demonstrated in 1943, when 75
per-cent of the rounds fired by Naval
5" guns were time-fused projectiles,
while 25 per-cent were proximity-
fused. Of the airplanes shot down in
this period, 49 per-cent were credited
to time fuses and 51 per-cent to prox-
imity fuses. These figures establish
an advantage ratio of 3 to 1 for prox-
imity fuses. Improvements in proxim-
ity fuses since that time have resulted
in raising this ratio considerably. The

BRACH Antennas, tested
and perfected to meet Army
and Navy standards, have
: done their part for victory

on lond, on sea, and in
the air,

. FOR

*Reg. Patent Trode Mark

L 5. BRACH MFG. €0
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Roburn Agencies, Inc. have represented
leading manufacturers of radio and
electrical equipment, parts and acces-
sories. tn world-wide markets since 1935
Extensive facilites relieve you of all
export headaches — correspondence,
advertising, sales, finance, packing and
shipping. A few additional clients seek-
ing experienced, reliable representation
are invited Write for information on

Profits Through Exports.

'ﬁ.xz}ﬁ'fkobum Agencies, Inc.

V15W Fulton Street New York 7, N. Y,

MORE sMAS#H BUYS o

National Radio Distributors

SPEAKERS at Your Price

10” PM 12 Watts Output. Extra
Heavy Slugeeeeeeiveennnn $4.95
in lots of ten or more:.....$4.358
127 PM 15 Watts Output. Extra
Heavy Slugeeeeveeceanans $7.39
in lots of eight or more:....$6.35

RESISTANCE LINE CORDS

135 ohm, 180 ohm, 220 ohm, 290 ohm, 160 ohm, 200
ohm, 250 ohm and 330 ohm.

Each........ 47c¢ Inlotsof 10.......... 45¢ ea.
535 ohm 2/¢ AC-DC Serv. Cord

560 ohm } SENCES and plugececeeennn... 22¢

-SPECIAL. Ant. and R, F. Coil for use with .000365 Vari-
able Condensers. Per Setuv.vvveeeeresasnnans 59¢

COMDENSER KIT {By-Pass)

Consists of 100 condensers {all 600 Volt) in the follow-
ing sizes: .00, .002, .006, .01, .02 .05, .1 Mfd.
Per Kit... revsseneseress . $55.95
RADIO KNOSB KIT

Contains 50 assorted styles set screw knobs for %“

shaft. A beautiful assortment of the most popular styles
in present use. Per Kiteooe e ieienonninnans $3.69

INSULATED RESISTOR KIT

Contains 100 most popular sized DELUXE assortment of
Y4, Y2 and 1 Watt, RM.A. color coded, some Gold
Band. Per Kites oo ieeeieieerienncennnns ..+.$2.75

SPECIAL. All sizes by-pass condensers. Up to .05 mfd.
{All 600V). Ea..$0.07 Per 100..c00reennn $5.50
Fully Guaranteed

KITS—4-tube TRF (including Tubes with 25L6 Output).
SPECIAL..... recsresttres ittt oaiineants $10.75

5-tube SUPERHET ({including Tubes with 2516 Out-
PUtlaveroseenns 000030000000000003000000 $17.95

Write for Special Kit Circular

Write for Our Latest Catalog. Just out!

National Radio Distributors
1405 West 42 St, New York 18, N.Y,
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relative size of a target as it appears
to a proximity fuse is over 50 times
that of a standard contact projectile.

Extensive tests and combat use of
proximity-fused howitzer ammuni-
tion by the U. S. Army established
the devastating effect of air bursts on
light equipment, and especially on
personnel not under adequate cover.
This opened up consideration of prox-
imity fuses for use in shore bombard-
ment at all ranges, and the fuses were
used for this purpose occasionally in
the Pacific theater. Air bursts of
proximity-fused projectiles could be
used against light topside equipment
and exposed personnel on decks of
enemy ships. The course of the war
in the Pacific did not provide oppor-
tunity for this use of the fuse, how-
ever.

The proximity-fused projectile’s
margin of combat advantage over a
contact fuse is even greater than over
a time fuse. A comparison between
the use of the contact-fused 40 mm.
antiaircraft projectile and the proxim-
ity-fused 5” projectile shows this
clearly. Since for contact fuses the
shell must actually strike the airplane
to detonate, the lethal burst area of a
40 mm. projectile for an approaching
airplane is quite small-—about 60 feet
square. The average lethal burst area
of a proximity-fused 5” projectile is
much larger for the same airplane—
about 5000 square feet, since the shell
will be detonated if it passes within a
radius of 75 to 100 feet of the plane.

One of the most important uses of
the proximity fuse was in the war
against the buzz bombs that the Ger-
mans unleashed on Britain in June
1944. The following report from the
official U. S. Army observer indicates
clearly that proximity-fused anti-
aircraft projectiles were dramatically
effective in shooting down the V-1
bombs:

“The first employment of VT fuses
against the enemy came with the first
launching of the V-1 flying bombs
against Londen on 12 June 1944. The
antiaircraft at first played a minor
role in the defenses, being allowed to
fire only when the weather was such
that fighter planes could not operate.
. . . By the first of July it became evi-
dent that the defense system could be
improved by allowing antiaircraft fir-
ing VT fuses to engage targets without
interference from the fighter planes.
Consequently, during the second week
of July all antiaircraft weapons were
moved to the Channel coast, where
the fields of fire were mainly over
ocean areas and where the bursts
would not be dangerous to civilian
personnel. From mid-July until mid-
August, when the main V-1 attack
ceased, some 500 heavy antiaircraft
guns were free to engage all flying
bombs approaching the coast. These
weapons included five battalions of 90
mm. guns operated by U. S. Army per-
sonnel. The remainder were British
3.7” batteries. 90 mm. guns began em-
ploying VT fuses from the day they
were moved into position. By the first
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Rate 20cper 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. Valparaiso Technical Institute,
Dept. N, Valparaiso, Ind.

FOR SALE

TWO home made amplifiers. A.C. 10 watts.
Write for details and prices. Robert D. Freed, 1
East 95 St., New York 28, N. Y.

CRYSTAL frequency control units. All Kkinds, in-
cluding 1000 KC calibrating crystals. Also blanks.
High quality. Low price. Prompt delivery. Stand-
ard Piezo Company, Box 164, Carlisle, Pa.

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.

BELIEVE it or not: Around the world on loud
speaker, without antenna or ground. Marvelously
sensitive 5 tube receiver. Complete construction
data, 4 blue prints, 4 photographs and coil data,
$5, or circuit only $1.00. TF. C. Morrison, 1230
N. Berendo, Los Angeles 27, Calif.

WIRE. Coaxial 4%¢ ft. Multi-conductor 4 to 15¢,
up to 23 Conductors. Aircraft 1%c ft. Free Cata-
log. Aldred Salvage Supply, 2515 Boulevard,
Jacksonville 6, Florida.

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.

PHOTOELECTRIC cells. Make your own. Simple
complete instructions 50c. Mitchell, 1507 St. Johns
Pl., Brooklyn 13, N. Y.

CONDENSERS, new. Rectangular cans. GE Py-
ranols: 4mf1000v $1.75; 2mf1500v $1.75 ; 8Bmf1500v
$3.75; 4mf3000v $6.75; 2mf4000v $8.50. C-D
Dykanols: 8mf1000v $2.75. HV micas, screw ter-
minals, bakelite cased: Sprague .0015mf500v
$1.50; C-D .005m5000v $1.75. 109 discount on
orders over $15. Les Dubin, W2AQN, 147 Elm
Ave., Mt. Vernon, N. Y.

WANTED

I WANT Service Radio Manuals.
peiger, Adrian, Minn.

RADIO EQUIPMENT

RADIO Service men and experimenters send for
our giant radio catalogue. Save dollars. United
Radio Co., (1000M) Newark, N. J.

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 92-
page illustrated bargain catalog FREE. Write
Nelson Company, Dept. 2-59, Chicago 4.

USED Correspondence courses, Educational aud
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.
American 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.

C. A. Rip-

(Continued on page 158)
RADIO NEWS
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week of August, practically all heavy
weapons on the Channel coast were
employing VT fuses.

“The result of the advent of VT
fuses was truly sensational increases
in kills. For the last four weeks of
the now famous &0 days of V-1 attacks,
ihe record of antiaircraft was as fol-
lows: During the first week 24 pcr-
cent of all targets engaged were de-
stroyed; the second week, 46 per-cent
destroyed; the third week, 67 per-cent
destroyed: and the fourth week, 79
per-cent destroyed.

“The last day in which a large quan-
tity of V-1's were launched against
England, 104 were detected by early
warning radar, but only four reached
London. About 16 failed to reach the
coast, having malfunctioned over
France or the Channel . . . while an-
tiaircraft accounted for 68.”

A total of something over ten mil-
lion of these fuses were produced dur-
ing the years of 1943 and 1944. No
figures are available for the year 1945,
but it is probable that several million
more were made in this period. When
it is considered that each fuse con-
tains five tubes along with the other
component parts, the tremendous pro-
duction job that was done in utmost
secrecy can be seen. Few.of the work-
crs had any idea of the ultimate use
of the tubes or other parts, and it was
only through the greatest care that
the job was carried to a successful
completion without valuable informa-
tion reaching the enemy.

—50-

For the Record
(Continued from page 8)

has the profession been hampered by
the shortage of new and improved in-
strumerits necessary to speed their
work,

Thousands of you are seeking to re-
place battered instruments which have
seen yeoman service during the war
years. Now that you should be in po-
sition to step into your jobber’s show
room and choose these vital tools of
your trade from a wide array of new
scientific devices, you, too, are frus-
trated. Yes, sir, it's plenty aggravat-
ing. Save your money, though, fellows;
there are some wonderful instruments
coming your way in ’46.

PEAKING about aggravations, our
companion publication, Radio &
Appliances, had its share when they
found their first issue, planned for
November, strike bound as a result
of the typographers strike in the Chi-
cago area. There they were, all closed,
ready to publish when the boys walked
out of the printing plant.

Ed DeNike, the managing editor,
said he felt like he’d just reached the
top of Radio City, was about to step
out on the observation platform, when
somebody cut the elevator cables.

Joe Marty, Jr., the associate editor,
who had been burning the midnight
oil to say nothing of the rails and

December, 1915
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Regardless of the propesed charnges in postwar call
areas, you'll call for RME communicetions equipment
when planning your new station.

While producing for war—RME end its steff of en-
gineers developed geer thet will best serve the amateur
or commercial operater during postwar.

Take the new RME 45, fer exemple. It delivers peak

Yeer STATION CALLS or Old?

performance on ALL frequencies—500 to 33,000 KC.

The new VHF-152 is another illustration. To make
VHF operation really practical when amateur activity
is resumed, the new VHF-152 Converter was designed
to fill this need.

Just as RME was the first to introduce an R meter in
a receiver, so it has continued to picneer with the
finest first!

—®

PERFONMANCE BACKED BY PRECISION

defection method.

tix bends

ncise rotio

VHF-152 CONVERTER EEcmmmmw)

g For WWHF cperation on 28 to 30 MC, 50
Lty to 54 MC end the new 144 to 148 MC
band At modest cosl, the VHF-152 far
¢rceeds eny present day method for work-
ing these frequencies, through the deuble

4 THE DB-20 PRESELECTOR

Overell goin of from 20 to 25 db is
achicved throushout the entire tuning
renge of 550 to 33,000 KC, covered in
The DB-20 gives true preselec.
ticn=-cptimum gain with best signal to

ECAEFRAENT

FG. ENGINEERS, e

e

Amaiear Radio Writers Wanted

To write articles on fransmitters, receivers, antennas, test equip-
ment, and any material of general interest to amateurs. Articles
should be typewritten, between 2000 and 2500 words in length,
accompanied by suitable diagrams, photos, and parts lists.
Liberal payment made upon acceptance.

Address ofl communicafions to
BOX 419

RADIO NEWS
185 North Wabash Avenue, Chicago 1, Hiinois
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- No Thermal Shock -
in firing

LECTROHM RESISTORS

Lectrohm has pioneered a special method to
give you above average resistor life and de-
pendability. Eliminating the danger of thermal
shock to the winding,—when firing the vitreous
enamel coating,—erases the danger of weak-

. ened conditions that seriously affect a re-
sistor's service life. This is one of many reasons:
Lectrohm Resistors are specified by those who
insist upon real resistor value. The Lectrohm
Line is complete with every style and capacity
you may need—uwrite for complete data.
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H S OoORPORAT.E O

5131 West 25th Street, Cicero 50, lllinois

Division of the National
Newark,

Lock Washer Company,
1.

Large stocks assure the finest and most
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at lowest prevailing prices. Thousands of
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Radio repair and replacement requirements.
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we service pi 5

every order is expedited for delivery in
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our customers. You will find it profitable to
moke Radolek 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 !
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Big Profit Guide
FREmy
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the coupon now
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QORDER FROM RADOLEK
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wires gathering material for the is-
sue looked like a fellow with moth
holes in his parachute just after a
landing—really let down.

Paul Wendel, merchandising editor,
is still wondering why he climbed 46
floors to our office in the Empire State
Building during the New York ele-
vator tie-up just to make sure edi-
torial material got out on time.

E WONDER whether

of. spelling it reconversion, it
shouldn’t be reCONVERSATION.
What a sorry plight that radio, the
one industry which probably had the
least problems, should find itself in
a state of suspended animation.

O. R.

instead

V.h.f. FM-AM Receiver
{(Continued from page 31)

(Continued from page 156)

PATENTS SECURED. Two valuable booklets sent
free. Write immediately. Victor J. Evans & Co.,
948-P Merlin Bldg., Washington 6, D. C.

MISCELLANEOUS

OPPORTUNITY offered to Radio Expert capable
to organize new assembly firm and able to obtain
parts. Plant and sufficient capital available. Ex-
ceptional opportunity for the right man. Box 421,
¢ Radio News.

AM reception, set the FM-AM switch
at FM and, using the same generator
set up, adjust the secondary trimmer
of the discriminator transformer
(painted red) for the null point. This
null point will be rather sharp with
definite peaks on either side of the
proper setting. After obtaining the
null position, tune the signal genera-
tor to one side of the 4.3 me. if.
frequency, leave it set at the peak ob-
tained, and adjust the primary trim-
mer of the discriminator transformer
for maximum output. Switch the FM-
AM switch back to the AM position
before proceeding with the i.f. ampli-
fier alignment.

Two methods may be used to align
the r.f. section. The first and simplest
way consists of setting the oscillator
tuning condenser at half capacity,
loosening the couplers between each
condenser in the gang, and rotcting
the detector and r.f. amplifier conden-
sers separately until the background
noise in the headset reaches a maxi-
mum, indicating maximum sensitivity.
Keep in mind that the oscillator op-
erates at a frequency 4300 kc. lower
than the detector frequency, and, if
there should be two peaks, be sure to
align the detector at the peak which
occurs at the lowest capacity setting
of the condenser. If there is consider-
able difference in the capacity settings
of the detector and r.f. amplifier con-

Fig. 2. If additional power output is
desired the 6C5 and audio choke (CH.)
may be replaced with g 6V6 tube, and
anoutput transformer properly matched.

OUTPUT
c23| TRANSFORMER
TO MATCH 6V6
SPEAKER LOAD
RIB
| J
TOSI c24

a1t |

\-REPLACE R20 WITH
1000 A 2 W. RESISTOR

8+
{FORMERLY CONNECTED TOCH2}
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LEARN Radio, FM-Television Engineering. No
experience required. New method. Make good
money. FM-Engineers, Box 291, Dallas, Texas.
BEGINNERS’ radio repair booklet, 25c. Repair
radio tubes, instructions, 25¢. Radio, Box 311RN,
Benton Harbor, Mich.

GHOSTWRITING by established author.
formation. Box 86, Iron Ridge, Wis.
MANUTFACTURERS Agent, Northeastern Ohio, in
a position to build sales organization. Write Box
422, % Radio News.

Free in-

There can be no

peace treaty with
TUBERCULOSIS

BUY
Christmas Seals
MASCOT 3% 2k

RULE
Fits the pocket.

Quickly solves any
problem in multiplication, division,
proportion. Gives the square, the
square root, logarithm and recipro-
cals of all numbers. Trig scales give
sines and tangents of numbers, Fine
black graduations on white celluloid.
Complete with instructions. —Price
in fabricoid case $1.00, in leather
case $1.25. Money back if not
satisfied, Special offer to agent and dealers.

MONITOR SLIDE RULE — 6” Dia. Made ]

white Vinylite. Same scales as Mascot Qlide
Rule, Complete with instructions. Without
$2.95. Leatherette case, 75c additional

TAVELLA SALES CO.
25-SR West Broadway, New York 7, N. Y.

HAZELTON INSTRUMENT CO.

Electric Meter Laboratory

We repair electrical instruments, Tube
Checkers, and Analyzers.
1 40 Liberty St., New York, N. Y.
Tel. BArclay 7-4239

case,

/ RADIO COURSES

® RADID OPERATING

®, RADIO SERVICING — ELECTRONICS
©® REFRIGERATION SERVICING

Personal Counselling Services for Veterans

write for Latest Trade & Technical Catalog 4
Y.M.C.A. TRADE & TECHNICAL SCHOOLy
7 W. 64th Street New York City

POSITION WANTED

Young CREI graduate desires position in Latin-
America as commercial engineering representative
for reliable manufacturer of radio and electronic
equipment. Speaks English and Spanish fuently
and conversant in Portuguese and Italian. Ten
years' experience in various engineering phases of

radio. Native U. S, citizen.
Box 420 ¢/o0 RADIO NEWS
185 N. Wabash, Chicago 1, Iil., ¢c/o Radio News

PLUG-IN TEST LAMP

Tests Everything Electrical
Speeds Up Trouble-Shoofing

Used by Radio Men, Electricians,
Mechanics and Experimenters.
Tests continuity, open circuits,
READY! PLUGS
Only $1.50
Postpaid. FREE CIRCULAR. (Pat.

Pend.). HANLAN CO., 1419-R,
West Jefferson, Los Angeles 7,
Calif.

RADIO NEWS
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densers at alignment, the spacing of
the detector and r.f. amplifier coils

will have to be altered. If the setting Photo Credits
is lower in capacity than that of the Page , ot conton . c Cr:‘:;t
5 25 (Ltop), 26 {left, center)......... E. X. Cole, .
oscillator, t}.le .tu?ns ,ShOUId be sepa- 25 (eenter, Tight). .. v evuen.. .. B. X. Plastics, Ltd.
rated, and if it is higher, the turns 26 (PIEHD) «voreeneeeainn De La Plastics, Ltd.
should be squeezed closer together. Pl BnchaRaobn bannaGAGaRaana0a00 Pye Radio, Lid.
o 7, o 28 (QOP) « i e e e Bakelite, Lid.
When al,lgnment Of the t“o Stages = 28 (bottom), 153.. ... cvuv s Alfred Herbert, Lid.
accomplished, the coupler set screws 20, B1 L.t Concord Radio Corp.
are again tightened and your receiver 82, 33, 92.. ...ttt RCA
iS ready fOr the air teSt. The Second gg .............. Illinois Institute of Technology
e N e K B8 General Radio Co.
methOd .Of allgnment follOWS along 30 (A)..... Industrial & Commercial Electronics Corp.
similar lines to the first except that a B9 (B) ..eiinn... Sylvania Electric Products, Inc.
signal generator is connected to the BO ) o Hytron Corp.
antenna terminals of the receiver, the 2 seaseeRaaaRRaEEEaREoa S LERALR B (o)
5 3 40 L e e e e The Hallicraiters Co.
gang Condensel" is set at about /1 capa- 41 (ROP), 48. i General Electric Co.
city, and the signal generator is tuned 41 (CORLErY e vt ettt Gordon Specialties Co.
to the receiver frequency_ The coup- 41 (ottam). . ... vus . -Allen D, Cardwell Mfg. Corp.
Pl o oanobooononane Sperry Gyroscope Co., Inc,
lers are then loosened as.before and 46 . ... .. e Weston Electrieal Instrument Corp.
the detector and r.f. amplifier peaked 51 e U. S. Navy
on the signal generator signal instead 540 550 U. 8. Army Signal Corps
Of the backgroumd noise' 'I‘:his method 56, 128.. ... 0000 ..... -4Meissner Mig. (-Zo.
b = 1 .des de e d bl E ) R R R =R Electronic Corp. of America
9 V.lousl y prOVI a more p nda . € 110, i e e e Army Air Forces
indication of resonance and permits 116t ettt et et e Magazines, Inc.

calibration of the receiver at the same
time. If the signal generator avail-
able will not reach the 88 to 140 mec. and enjoy the best the v.h.if. has to
range, harmonics may be used just as offer.
effectively, except that precautions Although the new FM band is not
must be taken to pick up the right ready for public broadcasts as yet,
harmonic. coils may be readily wound for the
When working properly the receiver Ppresent FM band or, if you are inter-
is a very sensitive device, provided a ested in amateur activities, the 112 me.
high @ antenna system is connected to range will be available to you with
it. A poor antenna will destroy all of this receiver. There are also a few
the gain obtained through the use of experimental airport stations working
ithe 956 acorn tube in the r.f. amplifier on blind landing systems around 126
stage. There are many types of an- mc. which make good test signals

ienna designs, both simple and compli- while waiting for the new FM bands Modern . . . attractive . , .
cated, in the present-day literature. to go into action. .and twice as useful!
Select one which meets your needs —30-

This new series of BUD Portable
Steel Utility Cabinets has in-

AM and FM broadcast and vision re- - .
Plastics in Radio ceivers, phonographs, loudspeakers, numerable uses in laboratories,
(Continued from puge 28) and other electronic products incor- factories, and ham shacks. BUD
porating some of the latest develop- takes pride in presenting these
) ments an.d refinements in the radio new cabinets knowing they reach
ready reflected in the announced plans and plastics fields at the lowest pos- a new high in appearance while

of British and American manufactur- sible prices but in the widest possible

ers to put into production in the near ranges of colors and designs. provndmg even finer operation

for the equipment that is housed

future full lines of plastics-housed oA
within them.
Machine-produced radio cobinet mold of heattreated nitralloy steel. Cabinets are extremely useful
e SENETLE for portable or fixed electronic
test equipment, small {rans-

mitters and  recelvers, field
strength meters, or for other
‘applications requiring o cabinet
of outstanding appearance and
durability.

Front and rear panels are
removable for easy access to
interior,

CC-1091 Size 5" %6 x9"' has a stream.
lined chrome handle.

€C-1092 Size 6”x7“x12" has & "FULL
GRIP” handle.

CC-1093 Size 7” x 9" x 15" has two “FULL
GRIP” handles.

&

BUD RADIO, INC.

- EBLEVELAND 3, OHIO

December, 19435 ) 159
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® With tiny silvered micas, it's precision: capaci-
iance lolerances of 1%, with temperature coeffi-
cients and stability requiremenis io meet the
highes! characteristics requirements of JAN-C-S;
excellent retrace characieristics; practically no
capacitance drift with time; exceptionally high Q.
Yes, Aerovox specializes in such precision capaci-
lors.

And at the other extreme are giant Type 26 oil-
filled capacitors for high-voltage requirements
such as in X-ray equipment, high-voltage test and
laboratory equipment, and for carrier-current cou-
pling. Again, Aerovox specializes in high-voltage

oilimpregnated, cil-illed capacitors.

But how, you ask, can one organization really
specialize in such totally different producis? The
Aerovox answer:

The huge Aerovox plant is really several plants
in one. Micas are made in the Mica Department,
oils in tke Oil Department, electrolytics in the Elec-
frolytic Department, and so on. Each has its OWN
engineers, supervisors, trained workers.

Thus you are assured of that specialized crafts-
manship that insures the best in highly specialized
products, along with the convenience, certainty
and economy of ONE ouistanding source of supply.

& Try us on that capacifance problem

1945
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. N Simpletooperate
A ' - ..,'.’-_be‘cdu”’s"ef-it_A‘ha_s only
ONE connecting cable-

NO tuning controls!

Introduced in 1939-1940 Signal Tracing, the ‘‘short-
cut” method of Radio Servicing quickly became estab-
lished as the accepted method of localizing the cause
of trouble in defective radio receivers. Most of the
pre-war testers (including ours) were bulky requiring
a number of connections before the unit was “set for
operation” and included a tuned amplifier which had

to be “retuned” to compensate for signal shift.

The new Model CA-11 affords ail the advantages of-
fered by the pre-war models and only weighs 5 Ibs.
and measures 5"x6"x7”. Always ready for immediate
use without the necessity of connecting cables, this
amazingly versatile unit has NO TUNING CONTROLS.

Essentially “Signal Tracing” means following the sig-
nal in a radio receiver and using the signal itseif
_as a hasis of measurement and as a means of locating
the cause of trouble, In the CA-11 the Detector Probe
is used to foilow the signal from the antenna to the
speaker—with relative signal intensity readings avail-
able 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.

* SIMPLE TO OPERATE—only 1 connecting cable—NO TUNING * COMPLETELY PORTABLE—weighs 5 lbs. and measures
CONTROLS. 5"x6"x7".

* Comparative Signal Intensity readings are indicated di-
* HIGHLY SENSITIVE—uses an improved Vacvum Tube Volt- rectly on the meter as the Detector Probe is moved fo

meter circuit. Tube and resistor-capacity network are built foilow the Signal from Antenna fo Speaker.

into the Detector Probe. * Provision is made for insertion. of phones.

Please place your order with your regular radio parts jobber. If your local 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. $

The Model CA-11 comes housed in a beautiful hand-rubbed wooden cabinet. Com-
plete with Probe, test leads and instructions. . ............o0neen . Net price

fi% SUPERIOR INSTRUMENTS CO

@ Depi. RN — 227 FULTON ST., NEW YORK 7, N. Y.

o, 3
¢ nsre®
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With a proven background of honorable service on
far-flung battlefronts around the world, Amphenol
components — greatly improved by wartime experi-
ence and augmented in number, style and type—
are now available to normal markets. Simplifying
both buying and selling, this wider selection of
high quality, tested items can be procured from one
manufacturer. To know these popular Amphenol
products better—write today for the new Condensed
Catalog No. 72.

AMERICAN PHENOLIC CORPORATION
CHICAGO 50, ILLINOIS
In Canada o Amphenol Limited e Toronto

Connectors (A-N, U.H.F., British) e« Radio Parts o Plastics for Industry

Www.ame®storv.com
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MANUFACTURING CA., INC.
CAMDEN.N.J.U.S.A. |

How the RCA type 162-C CHANALYST

helps Radio Men do many Jobs

FAS7ER. ai EASIER

W

_ = oA
““Wu (nu\“‘:":i‘: P e
ey : :
a7 < THE RCA Type 162-C simplifies and speeds up many types of radio
i design, testing and repair jobs—saves worry, work and time.
e o # Shown here are pages from a bulletin that tells why you need
== AR = the Chanalyst...what it does...how to use it.
2 i e
el This bulletin is interesting—instructive—and it’s yours for the
asking. Write for it, or fill in and mail the coupon below and we’ll
Yoo promptly send you your copy.
% :!3;-, ST e True, RCA Chanalysts may still be hard to get

= in your locality. But you can get in line to own
ha one by consulting your RCA Test Equipment
- EE e B S G D ED SR s e . i Distributor about this labor-saving, money-sav-

ing instrument. Send for the bulletin...today.
TEST AND MEASURING EQUIPMENT SECTION

Radio Corporation of America
Camden, N. J.

T 1 RADIO CORPORATION OF AMERICA

RCA VICTOR DIVISION - CAMDEN, N. J.

Name.

I
Street Address........ |
City and State.................... . I

97-6136-159BB '
N Gl T A B I 5 UF BE BN I EE W A

www ame

In Canada, RCA VICTOR COMPANY LIMITED, Montreal

r
L,

torv com
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